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Abstract 
Introduction 
Surgical staging of the clinically and radiologically node negative neck with elective neck 
dissection (END) confers a survival advantage for patients with early (T1 and T2 N0) oral 
squamous cell carcinoma. Sentinel lymph node biopsy (SLNB) has been proposed as a lower 
morbidity alternative to END. If few or no differences in health related quality of life, 
physical outcomes and complications are found between END and SLNB, the usefulness of a 
SLNB approach would be questionable.  
 
Methods 
This observational, cross sectional cohort study used mixed methodologies and aimed to 
compare outcomes other than survival between SLNB, END and watch and wait (W&W) and 
to identify what themes and issues were important to patients. Results informed what 
differences were present between modalities, how they could be assessed and what 
information was relevant to patients’ decision making. A systematic review of literature 
comparing health related quality of life (HRQoL), physical outcomes and complications after 
SLNB and END was completed. Quantitative assessment of late outcomes of shoulder 
flexion and abduction, health related quality of life (HRQoL), physical measures and 
complications was performed. Qualitative assessment of patient experience and priorities 
was undertaken with semi-structured interviews.  
 
Results 
Literature review showed that the quality of published studies was generally low. No strong 
evidence showed a difference in HRQoL outcomes between SLNB and END. There was a 
trend towards poorer shoulder range of movement after END than SLNB but the size of 
effect was small and decreased with time. Seventy five participants were recruited from 4 
study sites (45 SLNB negative, 5 completion neck dissection after positive SLNB, 11 END and 
14 W&W). Differences in shoulder range of movement were smaller than the standard error 
of measurement. Sentinel lymph node biopsy was superior to END in incidence of lip 
weakness, length of scar, scar appearance, length of hospital stay and frequency, burden 
and severity of complications. Few convincing difference were found in HRQoL measures. 
Sixteen semi-structured interviews were performed. Participants expressed that surgical 
staging of the neck was worth any morbidity it added and ascribed importance to 
appearance (lip weakness, scar appearance, neck contour change and oedema, pain (with 
scintigraphy injections, surgical drains and shoulder pain), sensation change, dry mouth and 
morbidity at the primary site. Differences in length of stay and a second hospital admission 
for completion neck dissection after positive SLNB were not a concern for most.  
 
Conclusions 
Sentinel lymph node biopsy was superior to END in physical measures and complications 
but few convincing differences in HRQoL were found. Interviews informed what outcome 
measures were important to patients. Combining qualitative and quantitative modalities 
identified relevant outcome measures to identify differences between groups in future 
studies and allowed the development of an evidence based patient decision aid. Patients 
placed value on aspects of the SLNB pathway that differed from END and W&W. Sentinel 
lymph node biopsy should therefore be included as a treatment option for early oral cancer. 
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Glossary of terms 
 

Early stage  

• Tumours staged T1 or T2 N0 by either TNM 7 or TNM8 
Elective neck dissection (END)  

• Selective neck dissection undertaken in the clinically and radiologically node 
negative neck. 

Completion neck dissection (CND)   

• Selective neck dissection undertaken after sentinel lymph node biopsy identifies 
regional metastasis (SLNB positive). 

Tumour depth of invasion  

• Reconstructed depth of tumour unless otherwise specified. 
Extended neck dissection  

• Cervical lymphadenopathy including nodal levels additional to those in radical neck 
dissection. 

Functional neck dissection  

• A concept rather than an operation. Cervical lymphadenectomy sparing of one or 
more  non-nodal structures sacrificed in radical neck dissection.  

Isolated tumour cells  

• Deposits of tumour with in a lymph node <0.2mm in size, single cells, small clusters 
with no stromal reaction or no contact with vessel walls.  

Metastasis  
Deposits of tumour with in a lymph node > 2mm in size. 

Micrometastasis  

• Deposits of tumour with in a lymph node ≥0.2mm and ≤2mm in size. 
Minimal clinically important difference (MCID)  

• The smallest difference in quality of life that patients perceive as beneficial 
Modified radical neck dissection  

• Cervical lymphadenectomy with preservation of one or more nodal structures 
sacrificed in radical neck dissection  

Node negative (N-ve)  

• The absence of metastasis in the lymph nodes. This can be determined clinically by 
examination, radiologically with CT, MRI, ultrasound or PET,  or pathologically by 
examination of lymph nodes after cervical lymphadenectomy or sentinel lymph node 
biopsy. 

Occult metastasis  

• Metastasis that are too small to be identified by either clinically or radiological 
examination 

Radical neck dissection  

• Cervical lymphadenectomy of neck levels I to V including removal of the IJV, SCM 
and accessory nerve.  

Sentinel lymph node  

• The first nodes draining a tumour At surgery this includes nodes with a gamma count 
at least 10 times that of background and 10% of that of the hottest node1. 

Sentinel lymph node biopsy alone group 
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• Patients who underwent SLN harvest only.  
Selective neck dissection  

• Cervical lymphadenectomy with preservation of 1 or more lymph node groups or 
levels routinely removed in radical neck dissection 

Sentinel lymph  node biopsy  

• Removal of cervical sentinel lymph nodes guided by scintigraphy and the use of 
intra-operative gamma probe, with or without additional optical tracer. Scintigraphy 
process as described by EANM guidelines2.  

Sentinel lymph node biopsy negative (SLNB-ve)  

• Where no metastasis are found in the sentinel lymph nodes after  sentinel lymph 
node biopsy surgery 

Sentinel lymph node biopsy positive (SLNB+ve)  

• Where metastasis are found in the sentinel lymph nodes after  sentinel lymph node 
biopsy surgery 

Serial step sectioning  (SSS) 

• A histological processing technique where pathological specimens are processed and 
examined in ‘steps’ of 150micrometers 

Therapeutic neck dissection (TND)  

• Neck dissection undertaken in the presence of clinically or radiologically evident 
regional metastasis.   

Tumour, Node, Metastasis (TNM)  

• The standardised method for staging cancer of any subsite 
Validation neck dissection (VND)  

• Neck dissection performed at the same surgical episode as SLNB. Generally 
performed by surgeons new to the SLNB technique to validate the accuracy of SLNB 
surgery.  

Watch and Wait (W&W)  

• Surgery to the primary site without surgical management of the neck. Follow up 
includes regular clinical examination of the neck with or without ultrasound scans. 
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Abbreviations 
 

CND    Completion neck dissection 
CT    Computerised tomography 
DAS24    Derriford Appearance Scale 24  
DOI     Depth of invasion 
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UW-QOL    University of Washington Quality of Life Questionnaire  
VND     Validation neck dissection  
USgFNA   Ultrasound guided fine needle aspiration  
W&W     Watch and wait 



 12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part 1 – Setting the scene



 13 

Chapter 1. Thesis introduction 
 

1. Introduction 

This MD thesis presents research on the management of the node negative neck in early 

oral cancer (T1 and T2 No oral squamous cell carcinoma). In this chapter I present  a brief 

overview of the background to this question and the main aims of my study. Will then 

outline the structure and chapter in my thesis.  

 

1.1. Study aims 

1. To compare outcomes other than survival between SLNB, END and W&W.  

2. To better understand patients’ recollections and experience of treatment and recovery 

from early oral cancer and identify what themes and issues were important to them. I will 

also assess patients’ views and experiences of the differences between SLNB, END and 

W&W.   

3. To use these outcomes to inform the construction of a decision aid to support decision 

making in the management of the neck in early oral cancer.  

4. To identify what aspects of experience of early oral cancer should be assessed in future 

research comparing END, SLNB and W&W and what measurement tools may be used to do 

this.  

 

1.2. Chapter summary 

Part 1 – Setting the scene 

Chapter 1 Thesis Introduction  

Chapter 2 Background 

• A comprehensive overview of the background to my research question.  

Chapter 3 Systematic review 

• A systematic review exploring current evidence on health-related quality of life, 

physical effects and complications.  

Chapter 4 The rationale for mixed methods research 

• Framing the rationale for undertaking mixed methods research.  
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Part 2 – Quantitative methodology  

Chapter 5 Quantitative methods. 

• Methodology for a cross-sectional cohort study that compared shoulder function, 

health related quality of life, physical measures and complications. 

Chapter 6 Demographics  

• Demographic data of my quantitative study cohort is described.  

Chapter 7 Results. Physical measures 

• Results from physical and functional outcome measures.  

Chapter 8 Results. Health related quality of life measures  

• Results from health related quality of life measures. 

Chapter 9 Complications 

• Following a literature review of complications after neck surgery in early oral cancer,  

a retrospective case note audit is presented comparing complications measured by 

the Clavien Dindo grading system3 and the Comprehensive Complication Index  (CCI) 

after END, SLNB and completion neck dissection.   

Chapter 10.  Changes in practice from the  COVID-19 pandemic.   

• Recruitment to this study was paused during the COVID-19 pandemic. Adaptations 

to SLNB policies and practice are presented.  

 

Part 3 Qualitative methodology  

Chapter 11 Qualitative research in early oral cancer. Background and literature review  

• Patient information need and how information interacts with the decision-making 

process is considered, followed by an analysis of the SLNB information leaflet 

provided to patients at the time of this research.  

Chapter 12 Qualitative methods 

• This chapter explains my approach to semi-structured interviews, by defining my 

theoretical standpoint and presenting my topic guide.  

Chapter 13 Qualitative interview results 

• Data is presented from interviews conducted with 16 patients, eight after negative 

SLNB, three after completion neck dissection (two of whom had positive SLNB, one 

of whom had a false negative SLNB), three after END and two after W&W.  
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Chapter 14 How should information be provided? 

• How does this thesis help guide the content for a written patient decision aid? 

 

Part 4. Discussion and synthesis of results  

Chapter 15 Synthesis of results 

• A summary of outcomes from the three main aspects of this study; outcomes of 

literature review, of the quantitative aspects of my study and the qualitative aspect 

of my study.  

Chapter 16 Choice of outcome measures for future research 

• Outcome measures to assess for differences between SLNB and END  

Chapter 17 Discussion and conclusions 

• A consideration of the strengths and weaknesses of this study and a summary of my 

main conclusions. 
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Chapter 2. Background 

2. Introduction 

This chapter explores the problem of the clinically node negative neck and how this 

diagnosis is made. The background and development of END and SLNB surgery are 

presented followed by the current evidence available to guide clinicians and patients on the 

risk of the presence of occult metastasis. It also reviews published data on the health 

economics of different approaches to the management of the neck in early oral cancer.  

 

2.1 The clinically node negative neck and occult metastatic disease 

While the diagnosis of the primary oral cancer is confirmed by tissue biopsy and 

pathological examination of lesional tissue, the diagnosis of the cN0 neck is made by the 

absence of cervical metastasis by clinical and radiological examination.  

 

Clinical examination has poorer sensitivity and specificity in the detection of cervical 

lymphadenopathy4,5 than imaging. Radiological examination can be performed by a number 

of modalities, each with slightly differing sensitivity and specificity. A 2007 meta-analysis6 

showed ultrasound guided fine needle aspiration (USgFNA) to be the most useful 

investigation with a sensitivity of 0.8 and a specificity of 0.98. Ultrasound scans (USS) on 

their own performed well with a sensitivity of 0.87 and a specificity of 0.86. Other 

commonly used modalities include CT scan (sensitivity 0.81, specificity 0.76) and MRI 

(sensitivity 0.81, specificity 0.63). Despite the superiority of ultrasound scans, the dynamic 

nature of this modality and the lack of archived images to allow surgical planning make CT 

and MRI the radiological modalities of choice. CT also has the benefit of allowing staging of 

the chest for distant metastasis at the same time as imaging of the primary site and neck. In 

practice, CT, MRI and USS are all acceptable methods to radiologically stage the neck in 

early oral cancer.  Imaging modalities are constantly evolving and achieving greater 

resolution. Despite this, it remains common for tumour deposits smaller than can be 

detected clinically or radiologically to be present.  These occult metastasis develop over 

time into clinically evident disease.  
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The incidence of cervical metastasis in oral SCC has been reported in a number of studies 

and increases in line with depth of invasion and increasing tumour stage 7,8. The best 

evidence suggests an incidence of occult metastasis of 20.8% in T1 tumours and 36% in T2 

tumours8.  The question of how this risk is managed has been a source of controversy and 

study for many years.  

 

2.2 Management options for the neck in early oral cancer 

When faced with a patient with an early oral SCC with no clinical or radiological evidence of 

metastasis the clinician has three options.  

 

The first is to pursue a watch and wait (W&W) approach. This involves surgical excision of 

the primary cancer without surgical removal of lymph nodes. The patient is then followed 

up clinically for signs of regional metastasis in the neck. Regular ultrasound scans of the 

neck may be used in addition. If regional metastasis develop, a therapeutic neck dissection 

(TND) is performed to remove all accessible lymph nodes in the appropriate levels of the 

neck.  

 

The second option is excision of the primary tumour with either concomitant or delayed 

elective neck dissection (END). Elective neck dissection involves an incision in the neck and 

prophylactic removal of cervical lymph nodes (cervical lymphadenectomy) in neck regions at 

risk of harbouring metastasis.  

 

The third option is sentinel lymph node biopsy (SLNB). Sentinel lymph node biopsy has been 

a standard of care in breast cancer and melanoma surgery for a number of years9,10. The 

sentinel lymph node principle states that tumour spread to regional lymphatics follows a 

predictable pattern. A small number of lymph nodes receive the first lymphatic drainage 

from a tumour. These are the sentinel lymph nodes SLNs). Cervical metastasis will be 

present first in these sentinel lymph nodes before disseminating to other nodes lower in the 

lymphatic chain. If no tumour is present in the sentinel lymph nodes, it can be stated with a 

high degree of certainty that other nodes lower in the lymphatic basin do not contain 

tumour. If tumour is found in the sentinel nodes, it may also be present in other parts of the 
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lymphatic basin and so further treatment by surgery, radiotherapy or a combination of 

both, is warranted. Sentinel lymph node biopsy allows surgical staging of the neck and early 

identification of those with clinically and radiologically occult regional metastasis but avoids 

elective neck dissection in the majority of patients11–13.  

 

2.3 Elective Neck dissection. Historical background and development 

Removal of the submandibular gland and lymphatics of the neck as part of treatment for 

oral cancer was proposed by Kocher in 188014. The concept of elective removal of at risk 

lymph nodes in the absence of lymphadenopathy followed shortly after, first being 

suggested by Butlin in 188515. The classical neck dissection described by Butlin involved 

removal of lymphatics of the lateral neck including the sternocleidomastoid and internal 

jugular vein. There was initial reticence to remove the accessory nerve over concern of 

morbidity, but this later became standard practice. This classical radical neck dissection 

(RND) was more fully described by Crile in 190516 and remained the basis for management 

of the neck for most of the 20th century17.  Crile advocated the preservation of the 

sternocleidomastoid (SCM) and internal jugular vein (IJV) in clinically node negative necks. 

This practice appears to have been lost with time and bilateral radical neck dissection 

became the standard of care. This was associated with significant shoulder morbidity, 

trapezius wasting and winging of the scapulae, gross facial oedema from bilateral internal 

jugular vein transection and a significant change in appearance due to the resection of 

sternocleidomastoid muscle17. 

 

The concept of functional neck dissection (FND) emerged in the 1950s in Argentina. It was 

first described in the Spanish literature by Professor Osvaldo Suárez and was borne from the 

anatomical observation that the lymphatics of the neck lay within their own fascial envelope 

and so could safely be removed while sparing the sternocleidomastoid muscle, internal 

jugular vein and accessory nerves18. Bocca visited Argentina in the early 1960s and is 

credited with bringing this concept to the attention of surgical communities of Europe and 

North America18. 

The oncological safety and role of functional neck dissection was a source of considerable 

controversy for the following 30 years.  
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A landmark paper by Bocca in 198419 summarised the rationale and perceived advantages of 

functional neck dissection compared to classical radical neck dissection as shown in figures 1 

and 2.  

 

 

Figure 1 From Bocca 1984 19 

 

Figure 2 From Bocca 1984 19 

The authors compared the outcomes of 1200 functional neck dissections with those of a 

historic cohort of radical neck dissections from the same institution and suggested that no 

difference in survival or recurrence was found. They proposed that functional neck 

dissection offered significant advantages such as protection of neck vessels from later 

blowout, reduction in disfigurement and improved functional outcomes but these measures 

are not quantified.  They suggest that bilateral functional neck dissections carry ‘no 

untoward consequences whatever indicated’ and that elective bilateral functional neck 

dissection conferred a survival advantage over therapeutic neck dissection and so should be 

the standard of care in node negative necks. They also recommend the inclusion of 
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additional nodal levels (such as buccal nodes) depending on the location of the primary 

tumour. Their study cohort included all cancers of the upper aerodigestive tract including a 

large proportion from the larynx, so the overall results presented may not be truly 

representative of cancers from the oral cavity. While this study certainly has its limitations, 

it would not be fair to hold it to current standards of quality of evidence. This paper 

changed the landscape of neck dissection and further studies assessing morbidity in neck 

dissection followed. It was becoming understood that even in the presence of metastasis, 

only structures directly invaded by cervical tumour need be resected. This gave rise to the 

concept of modified radical neck dissection (MRND) 20. 

 

A landmark paper in 199021 described the patterns of metastasis after neck dissection in 516 

oral cavity cancers. This demonstrated that metastasis from oral cavity tumours were 

predictable in location and tended to be found in levels I to III. Metastasis to level V was 

exceedingly rare. They also showed that elective neck dissections contained metastasis in 

level IV in only 3% of cases.  This led to the understanding that neck dissection need not 

always include levels all levels from I to V and to the concept of selective neck dissection 

(SND). With selective neck dissection, the surgeon could select and remove nodal levels at 

significant risk of containing occult metastasis while leaving levels at lower risk. Elective 

dissection of neck levels I to III became the generally accepted method of surgical 

management of the neck in clinically N0 oral cavity tumours. Some authors later suggested 

selective neck dissection was also safe in the presence of regional metastatic disease22,23 

 

The terminology around neck dissection became increasingly complex with time. Radical 

neck dissection involved removal of nodal levels I to V including the sternocleidomastoid 

muscle, IJV and accessory nerve. Functional neck dissection described the approach of 

removing lymphatics within their fascial envelope and avoiding resection of non-nodal 

tissues and represented a concept rather than a specific operation. Modified radical neck 

dissection became an extension of this concept and described the removal of non-nodal 

structures when they were invaded by tumour. The levels of the neck removed in functional 

neck dissection and modified radical neck dissection could vary. Either could be performed 

in the presence or absence of clinically evident lymph node metastasis (as therapeutic or 

elective neck dissections).  
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The description and classification of neck dissections have since been helpfully defined in 

two consensus documents from the American Head and Neck Society24,25 (Figure 3).  

 

 

Figure 3 Neck dissection classification 24 

The American Head and Neck Society suggested the following;  

“(1) radical neck dissection is considered to be the standard basic procedure for cervical 

lymphadenectomy, and all other procedures represent 1 or more alterations of this 

procedure;  

(2) when the alteration involves preservation of 1 or more non-lymphatic structures 

routinely removed in the radical neck dissection, the procedure is termed modified radical 

neck dissection;  

(3) when the alteration involves preservation of 1 or more lymph node groups/levels 

routinely removed in the radical neck dissection, the procedure is termed selective neck 

dissection;  

(4) when the alteration involves removal of additional lymph node groups or non-lymphatic 

structures relative to the radical neck dissection, the procedure is termed extended neck 

dissection”25. 

 

The description of selective neck dissection should state the anatomical levels of the nodes 

removed. The generally accepted levels of the neck are well summarised by Patel17 as 

shown in Figure 4. 
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Figure 4 Levels of the neck 17 

In the 2001 update25, shorthand names for neck dissections proposed in the 1991 

classification were removed (e.g. supra-omohyoid, lateral, type 1 modified radical neck 

dissection) to be replaced with more anatomically based descriptions (e.g. SND levels I to III, 

modified radical neck dissection with sparing of the accessory neve). The term “functional 

neck dissection” was removed from use and became an underpinning philosophy rather 

than a specific operation. This classification became widely used and accepted as an 

effective and clear tool to communicate the type and extent of neck dissection.  

 

The move away from elective radical neck dissection occurred on the background of 

growing evidence for the oncological equivalence of selective neck dissection and an 

improved understanding of lymphatic drainage pathways22,23. While many of the health 

related quality of life benefits of selective neck dissection over radical neck dissection may 

have appeared self-evident, the literature to support this assertion lagged behind the 

evidence for survival equivalence.26,27 

 

Initial investigations focused on functional impairments related to neck dissection surgery. 

Nahum28 described a constellation of symptoms experienced by patients after sacrifice of 

the accessory nerve. This included partial denervation of the trapezius muscle leading to 

reduced shoulder abduction, winging of the scapula and increased strain on the rhomboids 
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and levator scapulae muscles. This was reproducible in unaffected patients with the 

instillation of lignocaine along the course of the accessory nerve. In the years that followed, 

others reported similar patterns of dysfunction. Evidence developed of better shoulder 

function after preservation of the accessory nerve29–31. Leipzig31 compared pain scores and 

shoulder range of movement in patients after modified radical neck dissection sparing the 

accessory nerve, sternocleidomastoid muscle and internal jugular vein to patients with 

sparing of the accessory nerve only and to those who underwent radical neck dissection. 

They found increasing dysfunction with more invasive procedures (30% prevalence in 

modified radical neck dissection sparing the sternocleidomastoid muscle, internal jugular 

vein and accessory nerve, 50% prevalence in modified radical neck dissection with sparing of 

the accessory nerve and 60% prevalence in radical neck dissection). They noted that 40% of 

patients having radical neck dissection had no problems with pain or dysfunction. In 1985 

Sobol et al.29 demonstrated a similar pattern of progressively better EMG and shoulder 

range of movements with less invasive neck surgery (selective neck dissection vs modified 

radical neck dissection with sparing of the accessory nerve vs radical neck dissection).  It was 

evident that shoulder syndrome affected patients variably and could be present despite 

sparing of the accessory nerve. The extent of dissection in the neck and handling of other 

structures also appeared to influence morbidity.  

 

The first attempt at assessing the disability associated with neck dissection was performed 

by Ewing and Martin in 195232. They assessed 100 patients of working age after radical neck 

dissection and found 40% had persistent pain after the procedure. Most (86%) were able to 

return to their previous employment. None of the 11 patients having bilateral radical neck 

dissection returned to work. They argued that this showed the morbidity of radical neck 

dissection to be acceptable as a “high proportion of the patients continue without much 

difficulty to earn their living as before”, and that disability after bilateral radical neck 

dissection was “surprisingly slight”.  In 1961, Nahum28 described a gardener who was unable 

to return to full manual labour and a woman unable to brush her hair or place items on high 

shelves after radical neck dissection. Carnfelt and Eliason33 suggested that most of the 24 

patients in their study had daily shoulder pain after radical neck dissection and that 1 in 3 

were unable to manage activities of daily living or work.  A 1991 paper assessed the 

outcomes of 46 patients after radical neck dissection30 and showed that 46% of patients 
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were unable to return to their previous employment after radical neck dissection and 30% 

suffered moderate to severe shoulder pain. They argued that the accessory nerve should be 

preserved whenever it is oncologically safe to do so to reduce this morbidity.  

 

Over time, the assessment of the morbidity of neck dissection surgery became more 

formalised and validated assessment tools were developed34,35. In 2002 the neck dissection 

impairment index (NDII) was developed and validated34. It aimed to specifically address the 

quality of life effects (QoL) of neck dissection surgery. It demonstrated poorer quality of life 

scores after modified radical neck dissection than selective neck dissection. Other studies of 

function and quality of life outcomes that followed confirmed this observation26. 

 

Weakness of the lower lip is a well-recognised complication of neck surgery. The marginal 

mandibular branch of the facial nerve lies superficially in neck level Ib and is at risk with 

surgery in this area. Smile asymmetry after neck dissection has been reported in between  

16%36 and 23%37 of neck dissections. The impact of this on patients is not well understood. 

 

The growing evidence of equivalent survival, better functional outcomes and better health 

related quality of life with selective neck dissection meant radical neck dissection and 

modified radical neck dissection gradually fell from favour as methods of staging the 

clinically node negative neck.  

 

Despite these advances, uncertainty persisted as to what levels and structures selective 

neck dissection should remove. Selcuk et al.38 suggested that preservation of the cervical 

plexus was associated with better functional and quality of life outcomes, independent to 

the sparing of the accessory nerve. They also suggest that dissection of level V increased 

shoulder morbidity. This is not surprising given that radical neck dissection involves the 

identification and exposure of the accessory nerve over a longer course in both levels IIb 

and V.  There were persistent observations that a significant number of patients who had no 

dissection in level V and preservation of the accessory nerve still suffered from shoulder 

syndrome26,30,34,39. The causes for this were postulated as either accessory nerve injury at 

the time of surgery despite nerve preservation, or morbidity arising from other aspects of 
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neck surgery.  This raised the question of whether exposure of the accessory nerve and 

dissection of level 2b could be safely omitted39.  

 

A meta-analysis of 182 cN0 patients showed that level IIb contained nodal metastasis in 6% 

of cases40. It has been argued that this relatively low incidence of metastatic disease does 

not warrant the additional morbidity of surgery41. Other groups have argued that with 

careful handling of the accessory nerve, damage to it during dissection of level IIb is minimal 

and that EMG changes suggesting nerve damage are also seen after dissection of level IIa 

without dissection in level IIb42. It is certainly the case that surgical salvage of residual 

disease in level IIb is difficult and not always possible and so the time to manage disease at 

this level is during elective neck dissection 40.  There is little evidence to suggest if the 

omission of level IIb during neck dissection improves functional or health related quality of 

life outcomes after elective neck dissection. 

 

Some surgeons recommend the removal of some or all of level IV during elective neck 

dissection 43. There is little in the literature to suggest what difference this makes to 

morbidity or health related quality of life. From a surgeons’ perspective, the main concern 

when operating in level IV is disruption of the thoracic duct in the left neck and the right 

lymphatic duct in the right neck causing a chyle leak. The incidence of this during neck 

dissection is variably reported as between 2% and 8%44. Shah et al 21 demonstrated that 

ipsilateral level IV contained metastasis in 3% of elective neck dissections but did not state 

in how many of these patients this was the only neck level involved. Patients with occult 

disease at level IV and positive nodes at higher levels would have often have an indication 

for radiotherapy and this may be effective in controlling occult level IV disease without 

including it in neck dissection45. However if metastasis ‘skipped’ higher levels, and level IV 

was the only site of metastasis, then this approach would not be oncologically sound. 

Woolgar46 presented a series of 526 neck dissections and suggested skip metastasis were 

present in 10% of cases. While the authors do state that skipping to level IV was seen, no 

data on prevalence, tumour site and stage is presented. Concerns over the accuracy of 

nodal level identification in the study make this finding difficult to evaluate.  
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The absence of evidence on when to perform bilateral elective neck dissection both from 

the survival and quality of life standpoint is notable21,46. Lim47 assessed the outcomes of 54 

patients with lateralised T1 and T2 oral SCC with clinically N0 necks. Only 1 patient 

developed contralateral neck metastasis leading them to suggest that contralateral neck 

treatment is not necessary in early oral cancer. Similarly, Lim and Choi48 found contralateral 

neck metastasis in 4% of patients clinically staged T2N0 with lateralised tumours and 

suggested that bilateral neck dissection was not necessary.  O’Steen et al49 assessed the 

need for contralateral neck irradiation in 35 tumours that lay over 1cm from the midline and 

were staged N1 to N2b in the ipsilateral neck. None of the untreated contralateral necks 

developed metastasis on follow up. They therefore suggest that only ipsilateral neck 

treatment is required. In a cohort of 142 patients with cN0 oral cavity SCCs, Knopf et al. 50 

suggested that contralateral neck dissection in the cN0 neck did not improve survival. Their 

incidence of contralateral metastasis (0%) was lower than in similar studies, raising the 

possibility that some positive nodes may not have been identified during pathological 

examination of the contralateral neck. Tumour stage was not balanced between groups with 

more advanced disease in the bilateral group. It could be postulated that the bilateral neck 

dissection group would be expected to have poorer survival due to this and the absence of 

this may infer a survival advantage with contralateral neck dissection. Koo47 suggested that 

occult metastasis in the contralateral neck was not uncommon and suggested bilateral neck 

dissection in patients with tumours encroaching the midline, with ipsilateral positive nodes 

and in those staged T3 and higher. A recent study of 98 patients suggested that N stage was 

a more accurate predictor of the presence of contralateral neck metastasis than tumour 

approaching or crossing the midline51.  There is no clear evidence to suggest what tumour 

features or distance from the midline make neck dissection in the contralateral neck the 

strategy of choice and little to guide the clinician or patient on the functional and HRQoL 

implications of this.  

 

Using tumour location and morphology to guide which levels of the neck to include in 

elective neck dissection may be valuable at a population level but is not accurate at the level 

of the individual. It is true that an elective neck dissection including levels Ia, Ib, IIa and III 

will identify metastasis in the majority of cases where they are present. This approach does 

not identify those with metastasis in other nodal levels and so has, possibly uncharitably,  



 27 

been compared to gambling52. The decision to include or omit levels IV, IIb and the 

contralateral neck is based on a presumed advantage in terms of function, quality of life or 

complications. There is little in the literature to support or refute this idea.   

Nodal yield has been suggested as a marker of adequacy of neck dissection. It seems logical 

that  higher nodal yields would be more likely to find and remove regional metastasis than 

when fewer nodes are removed.  One large retrospective study of END in early oral cancer53 

showed that a survival benefit was only noted with a nodal yield greater than 18 per neck 

side. This remained the case when DOI was both less or greater than 4mm. Both younger 

age and treatment at an academic facility were associate with nodal yield greater than 18, 

suggesting that both patient and surgeon factors may play a part. Nodal yield is rarely 

reported as an outcome measure in studies of END. Studies that include participants with 

low nodal yields may underestimate the survival benefit of END.  

 

While elective neck dissection has been shown to improve survival8, it is not infallible.  

Bocca reported an 2.3% incidence of recurrence of tumour in the neck after functional 

elective neck dissection19. This low recurrence rate may in part be due to the inclusion of a 

high number of cases of laryngeal cancer. A recent meta-analysis of 2113 patients staged 

pT1 and pT2 pN0 by elective neck dissection found overall isolated neck recurrence (without 

local recurrence) in 7.5% of cases. Within the studies included, isolated neck recurrence rate 

varied from 1.5%54 to 14%55. In the 422 patients where data was available to analyse, the 

location of recurrence was within the field of neck dissection in 50% of cases, out with the 

field of neck dissection but in the ipsilateral neck in 23% (mostly level IV, full data on 

location was not available) and in the contralateral neck in 27% of cases. It is important to 

understand and acknowledge the nature and incidence of isolated neck failure after elective 

neck dissection when comparing it to other treatment options such as sentinel lymph node 

biopsy. 

Elective neck dissection improves survival in patients with early oral cancer and has become 

the standard of care. The move from radical elective neck dissection to selective neck 

dissection reduced surgical morbidity. The survival advantage gained comes at the price of 

additional morbidity. There has generally been an assumption in the literature that this 

trade-off was worthwhile, but this may not be the case for all patients.  
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Elective neck dissection improves survival in patients with early oral cancer and has become 

the standard of care. The move from radical elective neck dissection to selective neck 

dissection reduced surgical morbidity. The survival advantage gained comes at the price of 

additional morbidity. There has generally been an assumption in the literature that this 

trade-off was worthwhile, but this may not be the case for all patients. 

 

 

2.4 Sentinel lymph node biopsy. Historical background and development 

The observation that specific lymph nodes within a nodal basin can predict wider metastasis 

was first reported by Virchow in gastric cancer and later by Randall and Means in thyroid 

and laryngeal tumours56. The sentinel node principle relies on the observation that 

lymphatics from a tumour drain directly to a small number of first echelon or sentinel 

nodes, before lymph flows onwards to other, second echelon nodes. Tumour metastases 

behave predictably and will be present in first echelon nodes before passing to second 

echelon nodes. If first echelon (sentinel) nodes are located, histologically assessed and 

found not to contain tumour, it can be stated with a high degree of certainty that no tumour 

is present elsewhere within that nodal basin.  

 

Initial investigations in the head and neck focused on imaging the anatomy of lymphatic 

chains and patterns of flow within the lymphatic system.  It was noted that blockages to the 

normal flow pattern could be seen in patients with metastatic cancer57. Early attempts at 

using lymphoscintigraphy to assist the diagnosis of metastatic head and neck cancer were 

reported by Berghaus in 198758. Imaging of the lymphatics was performed by direct 

cannulation of a lymphatic duct in the retro-auricular area followed by static imaging. 

Success with this technique was limited.  

 

Peri-tumour injections of a tracer was first described by Parell et al in 198159. Interruption of 

lymphatic flow on imaging correctly identified the location of metastasis in two node 

positive patients and correctly predicted the absence of disease in three out of four patients 

on subsequent neck dissection. Other small series describing lymphatic drainage pathways 

followed after a significant time gap60.  
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The early clinical application of sentinel lymph node biopsy involved sentinel lymph node 

identification by intra-operative peri-tumour injections of blue dye. Blue lymphatic channels 

were then followed from the primary tumour to the sentinel node61. This could involve 

significant dissection. The addition of peri-tumour injections of Technetium radiolabelled 

colloid was later described56. This was retained in the sentinel nodes and could be identified 

transcutaneous with a handheld gamma probe. The localisation of these radiolabelled 

lymph nodes allowed surgery to be targeted, and dissection reduced. Radiolabelling also 

provided a second method for identifying sentinel lymph nodes in parallel to blue dye. Over 

time, evidence grew that in patients with malignant melanoma, the absence of tumour in 

sentinel nodes was a reliable indicator of the absence of disease in the rest of the lymphatic 

basin61. 

 

The first reported case of surgical staging of a head and neck cancer with sentinel node 

biopsy was in a supraglottic cancer by Alex and Krag in 199656. In the years that followed, 

poor rates of SLN identification were reported with both single agent blue dye62 and with 

single agent technetium colloid and lymphoscintigraphy63.  A breakthrough came with the 

triple technique of technetium labelled colloid, lymphoscintigraphy and blue dye, which was 

shown to be consistent and reliable in identifying sentinel nodes and accurate in identifying 

occult metastatic disease64. This method became the gold standard technique. Other than 

the option of using indocyanine green as an alternative to blue dye65, little has changed to 

this day. In 2009, joint practice guidelines were developed defining acceptable standards of 

imaging, technique and pathological analysis of SLNs66. 

 

It was recognised that a more in depth pathological examination of sentinel lymph nodes 

improved diagnostic accuracy. Immunohistochemistry (IHC) with cytokeratin staining and 

serial step sectioning (SSS) after conventional H&E analysis increased the rate of 

identification of metastasis 67,68. Alkureishi et al in 201067 reported that in their cohort of 42 

positive SLNs, eight were identified as having micrometastasis on Immunohistochemistry 

and a two on serial step sectioning. In a similar study in 2016 Civantos et al68 found one out 

of 41 positive SLNs was identified only with Immunohistochemistry and serial step 

sectioning. An analysis of 118 positive sentinel lymph nodes from 90 patients harvested 
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over a 13 year period in a single institution showed immunohistochemistry and serial step 

sectioning identified metastasis not evident on conventional H&E assessment in 61 nodes69. 

This upstaged 53 out of 90 node positive patients. A 2017 meta-analysis of 41 studies70 

analysed sentinel lymph nodes with immunohistochemistry and H&E staining compared to 

H&E alone and better sensitivity in the immunohistochemistry group was found. No 

additional benefit was identified with serial step sectioning.  Serial step sectioning and 

immunohistochemistry in addition to H&E analysis was recommended as best practice at 

the Second International Conference on Sentinel Node Biopsy in Mucosal Head and Neck 

Cancer in 2005 and later in the widely accepted joint practice guidelines for radionuclide 

lymphoscintigraphy for sentinel node localization in oral/oropharyngeal squamous cell 

carcinoma66 and remains the standard of care today. 

 

The main drawback of serial step sectioning is the substantial increase in lab time and 

resource required to perform it. Standard H&E staining (as performed for elective neck 

dissection) involves bisection of a node and preparation of a small number of slides from 

central cuts. Serial step sectioning of a SLN produces an average 128 slides per patient 69. 

While elective neck dissection yields a greater number of lymph nodes than sentinel lymph 

node biopsy, fewer slides per patient are produced and lab time is reduced. The increase in 

resource needed for sentinel lymph node biopsy analysis has been suggested as one reason 

it is not more widely available69. This difference in analysis may account for the observation 

that sentinel lymph node biopsy identifies metastasis 15% more frequently than elective 

neck dissection in patient cohorts that otherwise appear comparable52. Interestingly, this 

assertion is not substantiated in the 2 randomised trails comparing sentinel lymph node 

biopsy with elective neck dissection11,12 however this may be due to a lack of power find 

such a difference.  

 

The in depth pathological analysis involved in sentinel lymph node biopsy frequently 

identifies isolated tumour cells (ITCs). These are not found as frequently in the assessment 

of elective neck dissection specimens as immunohistochemistry is not usually performed. 

The prognostic significance of isolated tumour cells is not clear69. One study showed a 

higher than expected rate of isolated neck recurrence in the presence of isolated tumour 

cells 71, while 2 prospective studies showed poorer survival in this cohort13,72. Garrel12 
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followed the outcomes of 11 patients with isolated tumour cell positive sentinel nodes as 

part of a randomised trial. No instances of neck recurrence occurred despite no further neck 

surgery being performed . While it may be that patients with isolated tumour cells do not 

benefit from completion neck dissection, the small sample sizes in the available studies do 

not support or refute this.  

 

Clinical evidence for the efficacy of sentinel lymph node biopsy in oral squamous cell 

carcinoma grew with time. Ross73 presented the outcomes of 134 sentinel lymph node 

biopsy procedures in patients with T1 and T2 N0 oral cavity squamous cell carcinoma. 

Seventy nine patients underwent sentinel lymph node biopsy as the sole procedure, while 

55 underwent sentinel lymph node biopsy assisted neck dissection.  This showed a high rate 

of sentinel lymph node identification (93%) but did not identify metastasis in 2 out of 22 

node positive patients (sensitivity 91%, NPV 95%). They suggested that sentinel node 

identification, sensitivity and negative predictive value were poorer in the floor of mouth 

(88%, 80% and 88% respectively). These findings did not reach statistical significance but 

were in line with concerns raised in historic imaging studies63.  

 

Multiple case series followed that showed consistent results68,74–76. A 2017 meta-analysis of 

1084 patient from 35 studies showed a pooled sentinel node identification rate of 98%, 

sensitivity of 92% and NPV of 96%. The main criticism of studies up to this point was that 

many studies were small and lacked a comparable cohort of patients treated with elective 

neck dissection.  

The SENT trial13 presented a multicentre prospective cohort of 415 patients undergoing 

sentinel lymph node biopsy and was the largest study of its kind. This showed a very high 

SLN identification rate (95%), a sensitivity of 86% and negative predictive value of 95%. A 

subgroup analysis of floor of mouth tumours did not find a lower sensitivity or negative 

predictive value in this site.  

 

The next major milestone in the evidence for sentinel lymph node biopsy came in 2020 with 

the publication of a randomised controlled trial comparing sentinel lymph node biopsy to 

elective neck dissection in T1 and T2 N0 oral squamous cell carcinoma12. One hundred and 

fifty two patients were randomised to elective neck dissection and 155 to sentinel lymph 
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node biopsy with therapeutic neck dissection in the case of a positive result. The primary 

outcome measure was 2 year neck node recurrence free survival. This was not different 

between groups (90.7% in sentinel lymph node biopsy, 89.6% in elective neck dissection).  

 

This was followed in 2021 by a similar RCT by a team in Japan11. The inclusion criteria for 

this study included tumour with a depth of invasion greater than or equal to 4mm, giving a 

cohort of mostly T2 tumours (82%). The primary outcome measure was 3 year overall 

survival, and no difference was found between groups (87.9% in the sentinel lymph node 

biopsy group and 86.6% in the elective neck dissection group).  

 

These studies represent the highest level of evidence currently available for the equivalence 

in survival outcomes of sentinel lymph node biopsy compared to elective neck dissection. 

While the absolute difference in survival outcomes appears minimal, the main criticism of 

both studies is their lack of power. The French trial12 is powered to detect a difference of 

10% between groups and the Japanese trial11 to find a difference of 12%. This is an 

understandable compromise given the difficulties in recruiting to trials and the large 

numbers of patients needed to power non-inferiority studies. It is difficult to argue against 

the assertion that a 10% or 12% difference in survival between groups is a difference that 

would be thought significant by many, if not most patients who have an expected survival of 

between 86% 11 and 90%12. 

 

There is no evidence at present to suggest sentinel lymph node biopsy has poorer survival 

outcomes than elective neck dissection. While sentinel lymph node biopsy can have false 

negative results, this is balanced by its ability to identify contralateral neck metastasis that 

would not be included in the field of elective neck dissection. It can also avoid the need for 

bilateral neck dissections in tumours encroaching the midline13.  Sentinel lymph node biopsy 

entails less dissection and removes fewer lymph nodes than elective neck dissection11,12. 

Most patients staged with sentinel lymph node biopsy do not have metastasis in the 

harvested sentinel lymph nodes and so avoid the need for neck dissection. The levels of the 

neck included in elective neck dissection are guided by a population level understanding of 

where metastasis are most likely to be located based on historic studies. 

Lymphoscintigraphy and a sentinel lymph node biopsy approach gives patient specific 
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information on the likely location of metastasis. At risk lymph nodes can be removed with 

less dissection than elective neck dissection. Metastasis out with the field of elective neck 

dissection should be routinely identified. Sentinel lymph node biopsy therefore presents a 

patient specific approach to surgical staging of the neck. Evidence suggests equivalent 

survival with elective neck dissection and sentinel lymph node biopsy but the lack of power 

to find small differences in some studies is a concern. In the absence of a survival advantage 

with sentinel lymph node biopsy, differences that would make this the preferred treatment 

option must lie in other aspects of care such as patient experience, quality of life or health 

economic benefits.  

 

2.5 Evidence to guide clinical decision making 

Prior to 2015, evidence comparing survival after elective neck dissection and  neck 

management in early oral cancer was unsatisfactory. Multiple small trials and cohort studies 

had been undertaken but were often underpowered and at high risk of bias. The most 

relevant trials are well summarised in a 2011 meta-analysis by Fasunla77. Of the 4 small RCTs 

included, only one demonstrated a significant difference in survival outcomes (disease 

specific survival) favouring elective neck dissection78. The resulting meta-analysis of 283 

patients showed a disease specific survival benefit with elective neck dissection compared 

to watch and wait. The lack of overall survival data, small sample size and risk of bias made 

the validity of this result difficult to assess. 

     

Proponents of elective neck dissection advocated that a survival advantage with surgical 

staging of the neck seemed likely, that functional impairment was minimal or transient and 

that the morbidity of therapeutic neck dissections was usually avoided. Proponents of the 

watch and wait approach rightly pointed out that evidence for a survival advantage with 

elective neck dissection was weak and that the complications, functional impairment and 

health related quality of life changes associated with elective neck dissection may not justify 

any difference in survival.  

 

In reality, most clinicians utilised both approaches based on the perceived risk of metastasis 

in an individual patient. Lower risk patients could be treated with a watch and wait 
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approach, higher risk patients with elective neck dissection. Much research focused on the 

question of what patient and tumour factors might inform this treatment choice. 

The main focus of study was tumour depth of invasion (DOI). Multiple studies were 

performed that correlated tumour thickness and depth of invasion with incidence of 

regional metastasis. These are well summarised in a review by Pentenero7. Despite 

significant heterogeneity in the included studies, a clear trend of increasing incidence of 

metastasis and poorer survival was seen as depth of invasion increased. There did not 

appear to be a lower limit below which there was no risk of metastasis.  

 

A neck management strategy based on tumour depth of invasion has the significant 

disadvantage that this measure is unreliable in biopsy samples and that a greater depth of 

invasion is frequently demonstrated in tumour resection than in biopsy. The definitive 

measurement of depth of invasion is therefore only obtained in the weeks following tumour 

resection. If elective neck dissection is felt to then be warranted based on depth of invasion, 

a second procedure is often required.    

The observation that the risk of regional metastasis increases with tumour depth is helpful  

when discussing the risk of metastasis with patients. It does not inform us at what tumour 

depth of invasion elective neck dissection becomes the strategy of choice.  

 

This question was addressed in a decision analysis model in 199379. The authors developed a 

model balancing survival differences between watch and wait, elective neck dissection and 

prophylactic neck irradiation (based on the best available evidence at the time) with a 

trade-off analysis assessing patients views on the balance between the survival and 

morbidity associated with each option. They suggested that clinical monitoring after primary 

tumour excision (a watch and wait approach) should be pursued when the risk of regional 

metastasis was less than 20%. If the risk was higher, then neck dissection was 

recommended. The trade-off analysis was based on the morbidity of modified radical neck 

dissection. Since the time of this publication, surgical practice has changed. Studies 

comparing modified radical to selective neck dissection have shown equivalent survival and 

better health related quality of life with selective neck dissection22,34. Modified radical neck 

dissection is now rarely performed in the N0 neck80. It may be expected that the lesser 

morbidity of selective neck dissection would alter patient’s trade-off analysis and all other 
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things being equal, would lower the cut-off value for the adoption of elective neck 

dissection. The paper’s authors suggest that such variables could be modified over time, but 

no update has been published 79.  The notion of a 20% risk of metastasis being an optimal 

threshold for surgical management of the neck has remained prevalent in surgical dogma 

since. The usefulness of this value seems highly questionable.   

 

Uncertainty in the survival benefit of elective neck dissection over watch and wait was 

clarified significantly in 2015 with the publication of a randomised trial of 500 patients with 

T1 and T2 cN0 oral SCC81. Two hundred and forty five underwent elective neck dissection 

and 255 underwent a watch and wait strategy with therapeutic neck dissection in the event 

of the development of regional metastasis during follow up. The elective neck dissection 

cohort had significantly better survival than the watch and wait group (80% vs 67.5% 

respectively, p=0.01). While the results of this study appear definitive, concerns were raised 

about how applicable the results were to a European population. The study ran in a well-

respected centre in India. Betel nut chewing was prevalent in the study population and is a 

significant aetiological factor in the development of oral SCC. Some have postulated that 

cancers related to betel nut chewing behave less aggressively and metastasise less often 

than those related to other risk factors such as smoking. The preponderance of T2 lesions 

(56%) and relatively low number of T1 lesions in the study sample also raised concern. In 

Western European practice, most patients who require surgical staging of the N0 neck are 

staged T1 as many T2 lesions are treated with free flap reconstruction with concurrent 

opportunistic neck dissection. Finally, the incidence of regional recurrence after elective 

neck dissection was higher than would be expected (33.3%). Other published studies 

suggest a rate in the region of 7%82. Despite this being a well conducted and powered study, 

there was concern that these differences may mean the results were not applicable to a UK 

population.   

 

A similar UK based RCT of elective neck dissection verses watch and wait in T1 and T2 N0 

oral cancers (the SEND trial)8 was open in the UK at the time of publication of the D’Cruz 

study81. Given the definitive result shown by D’Cruz, recruitment to the SEND trial was 

stopped. While this left the study underpowered for its primary outcome measure of overall 

survival, a significant difference in disease free survival favouring elective neck dissection 
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was found (64.4% vs 50.9% p=0.087). The accompanying meta-analysis of 5 randomised 

controlled trials demonstrated that elective neck dissection was associated with a significant 

reduction in risk of death compared to observation and therapeutic neck dissection for 

regional failure (33% p=0.002). This result allayed the concerns associated with the D’Cruz 

study and definitively demonstrated a survival advantage with END. 

 

Given that the risk of occult metastasis decreases in line with depth of invasion, it may be 

that there is a lower limit of tumour thickness or size beyond which surgical staging is no 

longer effective. This was investigated in RCTs by both D’Cruz81 and Hutchison8 and in the 

resulting meta-analysis. D’Cruz’s study performed a subgroup analysis of the 71 tumours 

with a DOI of less than 3mm. This did not show elective neck dissection to be superior to 

therapeutic neck dissection. The SEND trial 8 assessed outcomes of 55 T1 tumours with a 

depth of invasion less than or equal to 3mm and concluded that END was still of benefit in 

this group. This was based on better disease free survival of statistical significance (hazard 

ratio 0.49) in the absence of any difference in overall survival. These studies represent the 

best evidence available on small or thin tumours. While a difference in disease free 

recurrence is important, the lack of a statistically relevant difference in overall survival 

between elective neck dissection and therapeutic neck dissection leaves open the question 

of whether elective neck dissection is warranted with thin tumours. Given this uncertainty, 

it is worth considering the limitations of this analysis in both studies. One principal 

drawback in each is the small sample size. Neither was powered to assess for differences in 

this small subgroup. The incidence of occult regional metastasis in each study is worthy of 

note. In patients with tumours with a depth of invasion equal to or less than 3mm, D’Cruz 

identified regional metastasis in 10 out 71 patients (14%) while Hutchison found metastasis 

in 26 out of 55 patients (47%) in the per protocol group. The difference between groups is 

striking. Combining these outcomes gives an incidence of metastasis of 36/126 (28%), which 

is slightly lower than the entire per protocol T1 group in the SEND trial (36%). If the 

incidence of occult metastasis is as low as suggested by D’Cruz, it seems plausible that 

surgical staging of the neck may not offer this group a survival advantage. If it is closer to 

that shown but Hutchison, it would be difficult to understand why this group would not 

receive the survival benefit shown by the meta-analysis. While further controlled trials of 

END against watch and wait would now seem unlikely, a better understanding of the true 
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incidence of occult metastasis in this group may be gained by one study of the efficacy of 

SLNB that is currently recruiting83. 

 

In 2016 the National Centre for Health and Care Excellence (NICE) recommended surgical 

staging of the neck for early oral cancer and recommended that patients should be offered 

sentinel lymph node biopsy84. At this point in time sentinel lymph node biopsy was only 

performed by a small number of interested clinicians in the UK and in some academic units. 

Survival data for sentinel lymph node biopsy came from prospective cohort studies and 

small non-randomised trials13,74,85. There was no data to suggest sentinel lymph node biopsy 

gave superior survival to elective neck dissection and evidence of equivalence was 

underpowered or did not come from randomised controlled trials. As discussed in detail 

later, evidence of the superiority of sentinel lymph node biopsy in other domains such as 

health related quality of life, functional outcomes and complications was not definitive 

either. A health economic analysis comparing elective neck dissection to watch and wait and 

sentinel lymph node biopsy was performed by NICE 84. This suggested that on the evidence 

available, sentinel lymph node biopsy was more cost effective than watch and wait or 

elective neck dissection per quality adjusted life year (QUALY) when the risk of occult nodal 

disease was between 5.2% and 64.5%. 

 

The ability to offer surgical salvage with isolated neck recurrence after elective neck 

dissection and sentinel lymph node biopsy varies. The additional dissection involved in 

elective neck dissection makes surgical salvage more problematic. In a series of 38 cases of 

isolated neck recurrence, Moya-Plana86 found that 91% (10/11) of sentinel lymph node 

biopsy patients were amenable to salvage therapeutic neck dissection, while in those with 

previous neck dissection this fell to 43% (3/7). Survival after isolated neck failure in a Dutch 

multicentre trial87 showed poorer survival with recurrence after false negative elective neck 

dissection (23%) than after false negative sentinel lymph node biopsy (85%).  

 

Despite concerns over lack of survival data or evidence of superiority in health related 

quality of life or similar outcomes, the sentinel lymph node biopsy technique became more 

widely practiced. Its evidence base grew with time. As discussed above, two RCTS 

comparing sentinel lymph node biopsy to elective neck dissection were published in 202012  
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and 202111. Both showed the non-inferiority of sentinel lymph node biopsy within the 

power of the studies. A meta-analysis of RCTs including 608 patients including those from 

these trials failed to show any difference in hazard ratio for death or isolated neck 

recurrence between elective neck dissection and sentinel lymph node biopsy 88.  

 

More recently the NRG trial ‘Comparing sentinel lymph node biopsy with standard neck 

dissection for patients with early-stage oral cavity cancer’ 83  has opened in North America. 

If recruitment is successful this will be powered to detect a survival difference of 5% 

between groups. This may make decision making by surgeons and patients easier. Given the 

large number of participants needed to power non-inferiority studies, it seems unlikely that 

future trials will be able to recruit enough patients to decrease uncertainty much further.  

 

 

2.6 Health Economics of management of the neck in early oral cancer 

Each of the three options available to manage the cN0 neck in early oral cancer have 

different patient pathways and vary in their use of resource and cost. In this section I will 

explore the published literature on health economics of the treatment of early oral cancer. 

 

Watch and wait offers the simplest pathway for the neck with clinical surveillance, with or 

without additional ultrasound scans, and therapeutic neck dissection if regional tumour 

metastasis develop. This minimises the number of patients exposed to surgery on the neck. 

This approach is associated with poorer survival than elective neck dissection8,81. A greater 

number of patients will therefore require salvage surgery and end of life care, and this is 

associated with additional costs.  

 

Elective neck dissection has a survival advantage compared to watch and wait, but requires 

more invasive surgery, a longer in-patient stay than either watch and wait or sentinel lymph 

node biopsy and carries functional and health related quality of life penalties for the patient. 

Elective neck dissection can fail to identify metastasis that later become clinically evident 

and require further treatment.  
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The sentinel lymph node biopsy procedure is a smaller operation than elective neck 

dissection and so may be associated with fewer complications, functional and health related 

quality of life problems as well as a shorter in-patient stay. When sentinel lymph node 

biopsy identifies regional metastasis, a completion neck dissection is required in a second 

hospital admission. A sentinel lymph node biopsy approach therefore may be associated 

with less surgery for the majority of patients but additional surgery for some. Sentinel 

lymph node biopsy may fail to identify metastasis that later become clinically evident. The 

incidence of both completion neck dissection and false negative results will increase as the 

prevalence of metastasis in the population studied increases. This will modify the cost 

effectiveness of this approach.   

 

Analysis of the costs associated with treatment can vary from place to place and country to 

country. Differences in health systems may provide efficiencies or penalties and so 

outcomes from different health systems may not be directly applicable to the NHS. A 

number of health economic analysis have been performed, each with their own limitations.  

 

In 2003 a Japanese group modelled a decision tree analysis based on their experience of 11 

sentinel lymph node biopsy procedures in the Japanese health system89. They assumed a 

sensitivity of 90% for sentinel lymph node biopsy compared to elective neck dissection, a 1% 

mortality with elective neck dissection and 0% with sentinel lymph node biopsy. Costs 

associated with lymphoscintigraphy, surgery, staff costs per hour and gamma probe were 

included. Length of stay, complications, failure of elective neck dissection and requirement 

for bilateral elective neck dissection were not accounted for. They suggested a sentinel 

lymph node biopsy approach saved on average US $1218 per patient and avoided 7 deaths 

per 1000 patients.  

 

O’Connor et al90used the data on sensitivity, specificity and false negative rate of sentinel 

lymph node biopsy from the multi-centre European SENT trial13 to inform a cost model. 

Data from 2 European countries and the UK was included. This study premised that all 

patients staged T2 in the elective neck dissection arm would require ipsilateral elective neck 

dissection and free flap reconstruction while T2 patients in the sentinel lymph node biopsy 

arm would require local reconstruction only. This resulted in a longer length of stay in the 
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elective neck dissection group. Costs were analysed based on figures provided by 3 sites and 

included length of stay, duration of surgery (including free flap surgery), consumables, 

pathology costs and gamma cameras. Costs associated with complications were not 

included. Costs differed between the 2 strategies with sentinel lymph node biopsy costs 

being 0.35 to 0.6 that of an elective neck dissection approach. Even if the incidence of 

positive nodes with sentinel lymph node biopsy was increased to 100%, this strategy was 

still more cost effective than elective neck dissection due to the avoidance of free flaps in a 

significant number of patients. While it is certainly the case that a sentinel lymph node 

biopsy approach can avoid the need for free flaps in some instances, it seems unlikely that 

this would be the case in every T2 tumour. 

 

Govers 91 used a Markov decision model to assess the cost effectiveness of different 

approaches to management of the N0 neck in the Dutch healthcare system including 

sentinel lymph node biopsy and elective neck dissection as well as surgery with the addition 

of gene expression profiling. Costs were calculated according to Dutch guidelines and 

included length of stay and staffing costs. Length of stay was assumed to be consistent 

between all strategies (11.8 days). Watch and wait was found to be the cheapest but least 

effective option with a gain of 3.43 quality adjusted life years (QALYs). Despite being more 

expensive, sentinel lymph node biopsy was more cost effective than elective neck dissection 

(€9241 for 3.63 QALYs vs €9180 for 3.61 QALYs respectively). 

 

Van der Linden92 used data on 62 patients from a Dutch trial85 to inform a Markov model. 

Only direct medical costs were accounted for, from either hospital data or Dutch tariffs. 

Sentinel lymph node biopsy was a less costly alternative and provided more QALYs than 

elective neck dissection over 5 and 10 year timelines. Elective neck dissection was the most 

expensive option but despite being inferior to sentinel lymph node biopsy at years 5 and 10, 

provided the highest gain in QALYs over a lifetime. The cost saving with sentinel lymph node 

biopsy amounted to £795 per case.  

 

In 2016 Henando et al93 assessed the direct healthcare costs of sentinel lymph node biopsy 

and elective neck dissection in a cohort of 73 patients in Spain. As may be expected they 

found that costs in patients stage pN0 by sentinel lymph node biopsy were 42% lower than 
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in elective neck dissection. Patients who required completion neck dissection after a 

positive sentinel lymph node biopsy cost 33% more than their elective neck dissection 

counterparts. When false negative results were encountered, the costs associated with this 

were lower in the sentinel lymph node biopsy group than with elective neck dissection. 

Overall, costs were lower with a sentinel lymph node biopsy strategy. The authors suggest 

that the main factor in cost difference was length of in-patient stay.  

 

A retrospective cost analysis of 94 sentinel lymph node biopsy patients and 77 elective neck 

dissection patients from two French hospitals was published in 202194. This included the 

costs of surgery, hospital stay and the management of post operative complications. 

Propensity scoring was used to adjust for bias between sites. While the rate of 

complications, delay to full oral feeding and drainage time were shorter in the sentinel 

lymph node biopsy group, after propensity scoring adjustment, no significant difference in 

cost was observed between groups.  

 

The most useful and relevant cost analysis for the UK health system came with NICE’s 2017 

guidelines on management of cancer of the upper aerodigestive tract84. Given the lack of 

relevant data for a UK population, a de-novo Markov model was constructed using the best 

available evidence at the time and costs relevant to the UK health system.  

 

As with any model, a number of assumptions were made. The first was that 46% of patients 

who pursued a watch and wait strategy would go on to develop clinically evident regional 

metastasis. This reflected the best available evidence at the time81. As discussed above, the 

study referenced was conducted on an Indian population and concerns were raised as to 

how applicable its outcomes were to UK practice. The more recent SENT study conducted in 

the UK found that 27.6% of patients who underwent a watch and wait strategy developed 

clinically evident neck recurrence.  

 

Evidence on the morbidity of neck dissection assumed that SND was performed in the 

elective setting and radical neck dissection in the therapeutic setting. It seems unlikely that 

radical neck dissection would be required in every instance of neck recurrence and this 

assumption may overestimate the morbidity in the watch and wait group (as this group is 
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most likely to require therapeutic neck dissection). It is assumed that death after neck 

recurrence is the same in each group. As discussed previously, it may be that surgical 

salvage is more frequently possible after failed sentinel lymph node biopsy than failed 

elective neck dissection87,94 but the effect this has on survival is not clear. The morbidity of 

neck dissection as compared to watch and wait was obtained from a single study that 

evaluated the disutility of neck dissection after chemoradiotherapy in patients with stage IV 

oropharyngeal cancer95. It seems possible if not likely that the quality of life impact, 

priorities and disutility of patients with early oral cancer may be different96. 

 

Cost analysis for each of the options was performed using NHS tariffs. No tariff was available 

for oral cavity sentinel lymph node biopsy so an analogous cost for breast sentinel lymph 

node biopsy was used as a proxy. While this may be a reasonably accurate model, it 

assumes that over 80% of cases are performed on a day case basis, which may be an 

overestimate. This also may not take full account of the costs of pathological examination of 

sentinel lymph nodes.  

 

The costs of palliative care were included in the model. Costs were higher in the watch and 

wait group given their poorer survival. Since this review, immunotherapy (Nivolumab) for 

platinum resistant metastatic head and neck cancer has been recommended by NICE97. The 

cost of this (£50,014 per QALY) is significantly higher than the treatment analysed. This is 

likely to make the watch and wait option more expensive than it appears in the review.  

 

Most uncertainties in the model were addressed by a deterministic sensitivity analysis. This 

showed that sentinel lymph node biopsy remained the optimal strategy in most scenarios 

with some exceptions. The main variable of note is that sentinel lymph node biopsy was not 

cost effective compared to elective neck dissection when its sensitivity fell below 83.7%. 

This threshold was crossed in the SENT trial13 and one RCT11 discussed previously. The RCT 

of sentinel lymph node biopsy vs elective neck dissection performed by Garrel 12 only 

achieved a sensitivity of 71%.  

 

On the assumption of sentinel lymph node biopsy maintaining a sensitivity over 82.7%, 

watch and wait was the optimal strategy when the incidence of metastasis was lower than 
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5.2%, sentinel lymph node biopsy was optimal with a metastatic incidence of between 5.2% 

and 64.5% and elective neck dissection was preferable with a metastatic incidence of over 

60.5%. 

 

Since this analysis was performed, the SEND trial8 showed that 19.1% of T1 tumours had 

cervical metastasis. It appears likely that most patients with oral squamous cell carcinoma 

have a greater than 5.2% risk of regional metastasis. Given there are currently no clinically 

useful methods to identify a low risk group, if survival is a priority, the role of watch and 

wait appears to be limited. 

 

Each of the above analysis has limitations. Differences in the cost and funding structures of 

health systems in non UK studies may mean that these outcomes are not representative of 

the cost to the NHS. The lack of health utility data on the morbidity of sentinel lymph node 

biopsy, elective neck dissection, completion neck dissection and therapeutic neck dissection 

made assessment problematic. No analysis accounted for the reduction in bilateral elective 

neck dissection that sentinel lymph node biopsy can achieve. Clinical experience suggests 

that sentinel lymph node biopsy can avoid the need the for free flaps in some cases. This 

was not assessed in most studies89,92–94,98 and overrepresented in another90.  One consistent 

theme was that sentinel lymph node biopsy was associated with reduced length of stay and 

that this was major driver of cost difference compared with elective neck dissection94.  

 

The most robust and relevant health economic assessment was the NICE cost analysis84. As 

well as the breadth of factors it assessed, the main strength of this work was the sensitivity 

analysis that addressed uncertainty in many of the variables. Sentinel lymph node biopsy 

remained the technique of choice after almost all adjustments with the notable exception of 

a sensitivity of below 83.7%. This threshold is usually11,13, but not universally12 met in 

published studies and trials and so it is conceivable that sentinel lymph node biopsy for 

ipsilateral tumours may not always be cost effective compared to elective neck dissection. 

Despite these limitations, it is notable that the direction of effect favoured sentinel lymph 

node biopsy in most scenarios.  
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2.7 Conclusions 

The surgical community has generally accepted that for most patients with early oral cancer, 

surgical staging of the neck provides a survival advantage, but areas of uncertainty and 

controversy remain. 

 

Surgical staging of the N0 neck carries additional morbidity that watch and wait avoids. The 

balance of survival benefit against morbidity is an individual decision and may vary between 

patients. The potential benefit in survival increases in line with the risk of metastasis and 

those at a low risk of metastasis may have less to gain and more to lose from surgical 

staging. Attempts to predict the risks of metastasis with measures such as depth of invasion 

are informative at a population level but do little to inform individual risk. Watch and wait 

can be an appropriate strategy when patients value the avoidance of the morbidity of neck 

surgery more than the survival disadvantage this brings. Neither survival advantage at the 

individual level nor the morbidity that may result from surgical staging are well defined 

making the decision process difficult.  

 

Sentinel lymph node biopsy appears likely to be more cost effective than elective neck 

dissection in most plausible scenarios. At an organisational level, this makes it a viable, if not 

preferable option.  At the individual level, sentinel lymph node biopsy  aims to provide the 

survival advantage of elective neck dissection whilst minimising morbidity.  Opting for a 

sentinel lymph node biopsy approach over elective neck dissection involves a number of 

assumptions: firstly that from a patient perspective, the survival advantage of surgical 

staging of the neck with either sentinel lymph node biopsy or elective neck dissection 

outweighs the downsides of neck surgery and any associated functional and health related 

quality of life effects and so is preferable to watch and wait; secondly, that survival after 

sentinel lymph node biopsy is not poorer than with elective neck dissection or that any 

difference in survival is a worthwhile trade-off for other benefits; finally, the surgical 

pathway, physical measures and health related quality of life outcomes after sentinel lymph 

node biopsy (including completion neck dissection where needed) are preferable to elective 

neck dissection.  
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If few or no differences in health related quality of life, physical measures or complications  

are found between  sentinel lymph node biopsy and elective neck dissection, the rationale 

for a sentinel lymph node biopsy approach becomes questionable. A better understanding 

of any differences that are present will allow for a more informed discussion, appropriate 

consent and assist in individualised patient decision making.  

 

In the next chapter I will review the literature comparing outcomes other than survival for 

sentinel lymph node biopsy and elective neck dissection.  
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Chapter 3. Systematic review of health related quality of life and 
physical outcomes in early oral cancer 
 

3. Introduction 

In chapter 2 I reviewed the development and history of surgical staging of the neck in early 

oral cancer. I presented evidence that suggested a survival benefit with END when 

compared to W&W and that survival after SLNB appears to be equivalent to that after 

elective neck dissection. In this chapter I will perform a systematic review of the literature 

to explore what differences other than survival may be present between sentinel lymph 

node biopsy and elective neck dissection. This was published in a peer reviewed journal and 

the publication is included as Appendix 1. To ensure the review process was conducted 

robustly I enlisted the help of a colleague for the evidence search, screening and study 

selection. I was the main author of the peer reviewed publication that resulted, and they 

were the second author. They did not have any further input to this chapter 

 

3.1 Methods 

Information sources and search. After conducting multiple scoping searches, the MeSH 

search term (sentinel lymph node biopsy) AND (oral cancer) was decided upon and used to 

search Scopus, Pubmed and OVID databases. While this cast a wide net, the number of 

articles identified for screening was manageable and the risk of missing relevant research 

seemed low. The Handle on QoL website aims to collate research papers on aspects of 

quality of life that can otherwise be difficult to find 99. It was searched with the keyword 

‘sentinel’. Abstracts of referenced papers were screened.  

 

Eligibility criteria. All journal articles, conference abstracts or other non-peer reviewed 

literature including quantitative and qualitative studies, in English between January 1990 

and August 2022. Sentinel lymph node biopsy for oral squamous cell carcinoma was not 

performed before 1990. No restrictions were placed on publication status. 

 

Participants. Human patients with cT1 / T2 (TNM 7 or 8) squamous cell carcinoma of the 

oral cavity staged clinically and radiologically node negative (N0) (by CT / PET CT / MRI/ 

USS).  
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Intervention. Management of the neck in early oral cancer. Included studies all assessed 

outcomes after sentinel lymph node biopsy either on its own or in comparison to elective 

neck dissection or watch and wait neck management.  

 

3.2 Outcome measures.  

Outcome measures were classified according to the Quality of Cancer Survivorship Care 

Framework as either psychosocial effects or physical effects100. Psychosocial effects 

generally included health related quality of life measures while physical effects included 

functional, symptom and objective measures. Some measurement tools included aspects of 

both. A broad definition of health related quality of life was used to encompass objective 

evaluations, societal standards and priorities, achievements, individual expectations and 

priorities and subjective evaluations and reactions as defined by Dijkers 101 as well as any 

assessment tool that was identified by study authors as a health related quality of life 

measure whether or not the measure was validated.  

 

The minimal clinically important difference (MCID) is the smallest difference in quality of life 

that patients perceive as beneficial102. The MCID can be calculated in different ways and 

there is no clear consensus on the best technique103. The two main methods described 

involve either anchor based methods, where a change in a QoL measure is compared and 

correlated with change in another relevant outcome measure, and distribution based 

measures, where a statistical analysis of change from baseline informs what constitutes a 

meaningful difference. Pragmatically, the MCID often aligns with around a 10% change in 

outcome score (10 points on a 100 point scale, 1 point on a 10 point scale)104.  The absence 

of a defined MCID does not necessarily make a measure invalid, and consistency, direction 

and magnitude of effect can help inform the likely meaning of differences found.  Minimal 

clinically important differences, where available, were identified in the published literature 

for health related quality of life measures including the EORTC QLQ-C30102, EORTC Head & 

Neck 35102, EORTC EuroQol-5D-3L105, Hospital Anxiety and Depression Scale106, Impact of 

Events Scale107, MD Anderson Dysphagia Index108, Neck Dissection Impairment Index39, 

Constant Shoulder Score109, Shoulder Disability Questionnaire and Shoulder Pain and 

Disability Index110 and the University of Washington Quality of Life Questionnaire102. MCID 

values are presented alongside results in Table 2. 
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Data extraction. To ensure the adequacy of the review process, titles and abstracts were 

independently screened by a second author. Review of relevant full text articles was 

performed independently, and disagreements were settled by discussion. Results are 

presented in a narrative format as variations in study design and sample populations made 

meta-analysis impossible.  

 

Assessment of study quality and bias. Risk of bias was scored independently by 2 authors. 

Disagreements were resolved by discussion. The Newcastle Ottowa score111 was used to 

assess cohort studies. A modified version was used to assess cross sectional studies112. This 

tool attributes points to studies, so quantifying risk of bias. Studies are scored as very good 

(9-10 points), good (7-8 points), satisfactory (5-6 points) and unsatisfactory (0 to 4 points). 

Randomised trials were assessed with the Revised Cochrane risk-of-bias tool for randomised 

trials (RoB 2)113. This assessed risk of bias in trial design, conduct and reporting. Possible 

outcomes are; trial at high risk of bias, some concerns for bias, or low risk of bias. Risk of 

bias is shown in Table 1. 

 

3.3 Results 

A PRISMA flowchart of the review process is presented in Appendix 2. Three cross sectional 

studies, seven prospective cohort studies, one retrospective cost analysis and two 

randomised controlled trials were included, encompassing 1032 patients staged SLNB 

negative, 244 staged SLNB positive who underwent completion neck dissection, 546 

selective neck dissections, 27 modified radical neck dissections, 60 validation neck 

dissections and 26 patients on a watch and wait strategy. Three studies measured outcomes 

at multiple timepoints, two at timepoints up to 12 months11,114and one at time points up to 

24 months115. In the remaining studies time from surgery to assessment varied widely both 

between and within groups. The characteristics of included studies are presented in Table 1. 
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Table 1Characteristics of included studies 

FIRST AUTHOR, 
YEAR AND 
REFERENCE 

PATIENT 
CHARACTERISTICS 

FOLLOW UP 
(MONTHS) 

STUDY 
DESIGN 

LIMITATIONS RISK OF BIAS 

Schiefke 2009116 
Analysis of 

24 SLNB neg, 25 
END (1-3) pN0 

SLNB neg 
24.5(SD14.9) 

END 
28.9(SD19.4) 

P=0.49 

Cross 
sectional 

pilot study 

Cross sectional 
design may 
introduce 

survival bias. No 
baseline 

demographic 
data presented.  

4 Unsatisfactory 
Study 

(Newcastle 
Ottowa Cross 
sectional Max 

score 11) 

Murer 2010117 

Analysis of 
33 SLNB neg, 29 
Neck Dissection 
(20 END  and 9 

CND after positive 
SLNB) 

SLNBneg 
39.6(Range 1-

74.4) 
END 

72(Range1-
111.6) 

CND – not 
stated 

Entire cohort 
55.2 (Range 
12-111.6) 

Cross 
sectional 

study 

No dissection of 
level 2b in END 

group.  

7 Good Quality 
(Newcastle 

Ottowa Cross 
sectional Max 

score 11) 

Hernando 2014118 
 

Analysis of 
32 SLNB neg, 41 
END including 

level 2b (cN0, pN0 
or pN pos) 

Entire cohort 
31.5(Range 7-
70) No data 

on subgroups 

Prospective 
cohort study 

SLNB N pos 
excluded from 
analysis, END N 
pos included. 

4 Poor Quality 
(Newcastle 

Ottowa) 

Schilling 201513 

Analysis of 
415 SLNB (321 
SLNB neg, 94 SLNB 
pos with CND) 

Reports 
complication 
around time 
of surgery. 

No timeframe 
defined.  

Prospective 
cohort study 

No comparator 
group. Large 
difference in 
length of stay 

between 
countries may 
not be due to 

patient factors.  

7 Good study 
(Modified 

Newcastle -
Ottowa – single 
arm max score 

11) 

Flach 2016115 
 

Analysis of 
39 SLNB neg, 13 
SLNB pos with 
CND within 6 

weeks 

Assessments 
at baseline, 1 

week, 5 
months, 6 

months and 2 
years 

Prospective 
cohort study 

Imbalance in 
tumour stage 

between groups. 
More T2 tumours 

in SLNB pos 
cohort. 4 

patients lost 
from SLNB pos 

group. Included 7 
MRND which 

may skew 
outcomes.  

3 Poor Quality 
(Newcastle 

Ottowa) 

Govers 2016119 

Analysis of 
19 SLNB neg, 109 
END (SOHND in 

cN0 necks) 
27 MRND 

(including cN pos, 

SLNB neg 
22.8 (SD 16.8 

Range 4.8-
49.2) 

Cross 
sectional 

study 
 

Low numbers in 
W&W and SLNB 

group. Imbalance 
of tumour stage 

(higher stage 
END group). 

3 Unsatisfactory 
Study 

(Newcastle 
Ottowa Cross 
sectional Max 

score 11) 
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therapeutic neck 
and CND after 

positive SLNB) 26 
W&W 

SND 62.4 (SD 
31.2 Range 
19.2-146.4) 
MRDN 62.4 

(SD 38.4 
Range 4.8 – 

132) 
W&W 57.6 

(SD 21.6 
Range 27.6-

110.4) 

When morbidity 
of adjuvant 
treatment 

removed, no 
significant 
differences 

between groups. 

Romer 2018120 
 

Analysis of 
36 SLNB neg 

10 validation ND, 
17 CND 

Entire cohort 
median 60 

months 
(range 13-
159). No  
data on 

subgroups. 
Spearman 

rank 
correlation 
showed no 

association of 
follow up 
time with 
outcome 

measures.  

Cross-
sectional 

analysis from 
a prospective 

study  

Small numbers. 
No comparator 

group. 

2 Poor Quality 
(Newcastle 

Ottowa) 

Moya-Plana 
201886 

Analysis of 
132 SLNB neg 

50 validation ND, 
45 CND 

Reports 
complications 

around the 
time of 

surgery with 
no timeframe 

defined 

Prospective 
cohort study 

Floor of mouth 
tumours in SLNB 
group also had 
submandibular 
gland removed. 

No details of 
tumour stage in 

either group. 

4 Poor Quality 
(Newcastle 

Ottowa) 

Seferin 2020121 
 

Analysis of 
15 SLNB neg 

9 SND (Levels I-III) 

SLNB neg 
31.7(SD 7.8) 

VND 30.8 
(SD5.9) 

Cross 
sectional 

study 

Imbalance in 
tumour stage 

and site. Higher 
stage of disease 

and greater 
depth of invasion 

in SND group. 
Patients staged N 
positive excluded 
from SLNB group 

but not from 
SND group. 

4 Unsatisfactory 
study 

(Newcastle 
Ottowa Cross 
sectional Max 

score 11) 

Garell 202012 

Analysis of 
134 SLNB 

(intention to treat) 
133 END 

Assessments 
at 2, 4, 6, 12 

and 24 
months 

Phase III RCT 

EQ5-D, EORTC 
H&N 35 and 

EORTC QLQ-C30 
in protocol but 
outcomes not 
reported. Arm 

abduction 
assessment 

reported but not 
included in 
protocol. 

High risk 
(Cochrane RoB 2) 
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Van Hinte 2021114 

Analysis of 
36 SLNB(27 SLNB 
neg, 9 SLNB pos 

with CND) 
33 END 

Assessments 
at baseline, 6 

weeks, 6 
months and 
12 months 

Prospective 
cohort study 

Higher tumour 
stage in END 

group.  

6 
Fair Quality 
(Newcastle 

Ottowa) 

De Kerangal 
202194 

Analysis of 
94 SLNB (82 SLB 
neg, 12 SLNB pos 

with CND) 
37 END 

Assessment 
of early post 

operative 
outcomes 

only. No time 
period 

defined.  

Retrospective 
cost analysis 

 

Comparison of 2 
different surgical 

units. More 
males in SLNB 
group, higher 

tumour stage in 
END and N pos 
patients in END 

groups. 
Acknowledged 
and accounted 

for with 
propensity score.  

5 
Fair Quality 
Newcastle 

Ottowa Cross 
sectional Max 

score 11) 

Hasegawa  
202111 

Analysis of 
134 SLNB 

(intention to treat) 
132 END 

Assessments 
at 1, 3, 6 and 
12 months 

Phase III, 
multicenter 

RCT  

Only includes 
tumour with 

depth of invasion 
>4mm. 

Unvalidated QoL 
measure used.  

Some concerns 
(Cochrane RoB 2) 

 

SLNB neg – sentinel lymph node biopsy negative, SLNB pos – sentinel lymph node biopsy 

positive, CND – completion neck dissection, END – elective neck dissection, SND – selective 

neck dissection, MRND – modified radical neck dissection, VND – validation neck dissection, 

W&W – watch and wait.  

 

3.3.1 Quality of evidence. Of the two randomised controlled trials, one was at high risk of 

bias due to outcome measures on the protocol not being reported 12. The other 11 was 

scored as having some concern of bias as neither patient nor investigators were blinded to 

the intervention. It is noted that this is an intrinsic limitation of studies of this nature and 

that this study represents the highest level of evidence available. In most of the studies 

reviewed, complications, quality of life and functional outcomes tended to be secondary 

outcome measures. No studies in our review reported performing a power calculation for 

health related quality of life, functional outcomes or complications in their study design. In 

non-randomised studies the decision making process between SLNB or END was often not 

described. Tumour characteristics of each group were frequently not reported86,116 or 

unbalanced94,114,115,119,121. Twelve studies involved comparisons between groups11,12,86,94,114–

121. Comparator groups to SLNB were heterogenous and variably included elective neck 

dissection, validation neck dissection, completion neck dissection or a mixture of these 

techniques. Two studies118,121 excluded participants staged node positive from SLNB arms 

but included them in comparator arms. Only one study gave information on the 
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management of neck level IIb117. Study samples were often small. Minimal clinically 

important differences for health related quality of life measures were not defined or 

referenced in any study.   

 

3.3.2 Health related quality of life Outcomes 

Sixteen health related quality of life measures were reported in 10 studies11,12,114–121. 

Outcomes are summarised in Table 2. 
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Table 2 Health related quality of life outcomes 

Measure Paper 
Study 

Characteristics 

Timing of 
Assessment 

(months) 

Validated/ 
MCID 

Measure 
Type 

Comparators Main Findings 

 
Constant 
Shoulder 

score 
 

Schiefke 
2009116 

Cross 
sectional pilot 

study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB-neg 
24.5(SD=14.9) 
END 28.9(19.4) 

P=0.49 Validated 
measure  
MCID of 

total score 
10.4 points 

Self-
reported 

and 
clinician 

measured 
range of 

movement 

SLNB 
negative 

vs 
END 

Statistically but not clinically significant differences 
favouring  SLNB over END in overall score (90.3 [SD=8.4], 

82.5 [SD=15.3], p=0.046 and 2 out of 4 subscales pain 
(14.7 [SD=1.2], 11.8 [SD= 5.3], p=0.012); and daily 

activity (9.6 [SD=1.0], 7.8 [SD=2.6], p=<0.001). 
No statistical or clinically significant difference between 

groups in other subscales. 

Hernando 
2014118 

Prospective 
cohort study  
32 SLNB neg, 

41 END 
including level 
2b (cN0, pN0 

or pN pos) 

Assessment 3 
months after 

surgery 

SLNB 
negative 

Vs 
END 

Statistically but not clinically significant differences 
favouring SLNB over END in total score (91.5 [12.4], 81.5 

[8.3], p =0.037), and 2 out of 4 subscales: pain (14.2 
[3.2], 10.3 [2.1], p=0.031); and abduction (9.3 [2.1], 8.2 

[1.3], p=0.043).  
No statistical or clinically significant difference between 

groups in other subscales. 

EORTC 
H&N35 

Flach 
2016115 

 
Prospective 
cohort study  
39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 weeks 

Assessments at 
baseline, 1 week 
and 6 months. Validated 

measure  
MCID 

Swallow 
subscale 8  

Self-
reported 

SLNB 
negative 

Vs 
CND 

 
 

No statistical or clinically significant difference between 
groups at any timepoint. 

 

Schiefke 
2009116  

Cross 
sectional pilot 

study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB neg 
24.5(14.9) 

END 28.9(19.4) 
P=0.49 

SLNB 
negative 

vs 
END 

Statistically and clinically significant difference in 1 out 
of 18 subscales: poorer swallowing in END group (17.7 

[21.0], 8.4 [15.6]) P=0.043. 
 

EORTC QLQ-
C30 

Flach 
2016115  

 
Prospective 
cohort study  

Assessments at 
baseline, 1 week 
and 6 months. 

Validated 
measure  

MCID Global 
score 9.43. 

Self-
reported 

SLNB 
negative 

vs 

 
 

No statistically or clinically significant difference 
between groups at baseline, 1week and 6 months. 



 54 

39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 weeks 

 SLNB 
positive 

 
 
 

Schiefke 
2009116 

Cross 
sectional pilot 

study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB neg 
24.5(14.9) 

END 28.9(19.4) 
P=0.49 

SLNB neg 
vs 

END 

No statistical or clinically significant difference between 
groups. 

EuroQol-5D-
3L 

Govers 
2016119 

Cross 
sectional 

study 
19 SLNB 

neg,109 END 
(Supra-

omohyoid 
neck 

dissection in 
cN0 necks) 
27 MRND 

(including cN 
pos, 

therapeutic 
neck and CND 
after positive 

SLNB) 26 
W&W 

SLNB neg 22.8 
(16.8) Range 4.8-

49.2 
SND 62.4 (31.2) 

Range 19.2-146.4 
MRDN 62.4 

(38.4) Range 4.8 
– 132) 

W&W 57.6 (21.6) 
Range 27.6-

110.4) 

Validated 
measure  

MCID Global 
score   0.08  

Self-
reported 

SLNB 
negative 

vs 
 CND 

vs 
END 
Vs 

MRND 
Vs 

W&W 

No statistical or clinically significant difference between 
groups. 

Fear of 
Progression 

Schiefke 
2009116  

Cross 
sectional pilot 

study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB neg 24.5 
(14.9) 

END 28.9 (19.4) 
P=0.49 

Cutoff 
score >36 
indicates 
severe 
burden 

Self-
reported 

SLNB 
negative 

vs 
END 

Scores after END were poorer than after SLNB (28.3 
[8.6],  22.6 [5.9], p=0.024). 

Statistically significant difference. Neither group 
reached cutoff for severe burden.  
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Hospital 
Anxiety and 
Depression 

Scale 

Flach 
2016115  

 
Prospective 
cohort study  
39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 weeks 

Assessments at 
baseline, 1 week 

and 6 months 

Score >10 in 
anxiety 

scale, >8 in 
depression 
score, >14 
indicated 

high level of 
psychological 
distress17,30 

Self-
reported 

SLN negative 
Vs 

CND 

No statistically significant difference in anxiety, 
depression or total scores at baseline, 1week and 6 

months. 
Total score >14 SLNB-ve vs CND: 35% vs 8% at 1 

baseline, 27% vs 8% at 1 week, 20% vs 8% at 6 months 
respectively.  

 
  

Schiefke 
2009116 

Cross 
sectional pilot 

study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB neg 
24.5(14.9) 

END 28.9(19.4) 
P=0.49 

SLNB 
negative 

vs 
END 

No statistically significant difference between groups. 
SLNB neg vs END: Anxiety score 11 or higher 20.8% vs 

20%, Depression score 9 or higher 28% vs 25% 
 

Impact of 
Events Scale 

Flach 
2016115  

 
Prospective 
cohort study  
39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 weeks 

Measured 
immediately 

after receiving 
results of first 

surgery 

Validated 
measure  

MCID 27107 

Self-
reported 

SLNB 
negative 

Vs 
CND 

No statistical or clinically significant difference between 
SLNB negative and SLNB positive. 

 
Authors use own classification of results not related to 

MCID. No reaction (score 0-8); mild (score 9-25); 
moderately severe (score 26-43); and severe reaction 

(score >43). 

MD Anderson 
Dysphagia 

Index 
 

Romer 
2018120 

Cross-
sectional 

analysis from 
a prospective 

study  
36 SLNB 
negative 

10 validation 
ND, 

17 CND 
 

Entire cohort 
median 60 

months (range 
13-159). No 

further 
information 
presented. 

Validated 
measure  

MCID 
composite 
score 10 
points, 

global score 
14.2, 

emotional 
score 8.6, 
functional 

9.2, physical 
9.3 

Self-
reported 

CND 
vs 

VND and 
SLNB 

negative 

Lower score after CND in 2 out 5 scales of statistical but 
not clinical significance:  

global, M= 100 (40-100) vs. 100 (80-100), p=0.00; 
physical, M =100 (28-100) vs. 98 (60-100), p = 0.03  
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Modified 
Individual 
Relative 
Constant 
Shoulder 

Score 

Murer 
2010117 

Cross 
sectional 

study 33 SLNB 
neg, 29 Neck 
Dissection (20 

END and 9 
CND after 

positive SLNB) 

SLNB neg 
39.6(Range 1-

74.4) 
END 72(Range1-

111.6) 
CND – not stated 

Entire cohort 
55.2 (Range 12-

111.6) 

Not 
validated. 
MCID not 
defined 

Self-
reported 

and 
clinician 

measured 
range of 

movement 

SLNB 
negative  

Vs 
END and 

CND 

Statistically significant scores favoring SLNB negative 
over END plus CND in global score M=99.8 (97.3-100), 
M=96.1 (65.3-100), p=0.0018 respectively. Subgroup 

scores not presented. MCID not defined for this 
measure. Effect size small.  

Neck 
Disability 

Quality of Life 
Questionnaire 

Hasegawa 
202111  

Phase III RCT  
134 SLNB 

(intention to 
treat) 

132 END 

Assessments at 
1, 3, 6 and 12 

months 

Validated 
measure 
No MCID 
defined 

Self-
reported 

and 
clinician 

measured 
range of 

movement 

SLNB 
(intention to 

treat)  
vs 

END 

Significant differences favoring SLNB demonstrated.  
Month 1 -pain, constriction, stiffness and neck 

appearance. 
Month 3 - numbness, pain, constriction, stiffness and 

neck appearance. 
Month 6 - constriction, stiffness, pain, numbness. 
Month 12 stiffness, constriction and numbness.  

Clinical significance uncertain as MCID not defined. 
 

Neck 
Dissection 

Impairment 
Index 

 

Murer 
2010117 

Cross 
sectional 

study 33 SLNB 
neg, 29 Neck 
Dissection (20 

END and 9 
CND after 

positive SLNB) 

SLNB neg 
39.6(Range 1-

74.4) 
END 72(Range1-

111.6) 
CND – not stated 

Entire cohort 
55.2 (Range 12-

111.6) 

Validated 
measure  
MCID 18 

points 

Self-
reported 

SLNB 
negative  

Vs 
END and 

CND 

Statistically but not clinically significant difference in 
global score favouring SLNB negative  M=99.7 (90 – 

100), M=94.3 (32.5 – 100). 
No subscale scores presented 

Shoulder 
Disability 

Questionnaire 
 

Govers 
2016119 

Cross 
sectional 

study 
19 SLNB 

neg,109 END 
(SOHND in 
cN0 necks) 
27 MRND 

(including cN 

SLNB neg 22.8 
(16.8 Range 4.8-

49.2) 
SND 62.4 (31.2 

Range 19.2-
146.4) 

MRDN 62.4 (38.4 
Range 4.8 – 132) 

Validated 
measure   
MCID 4 
points 

Self-
reported 

SLNB 
negative 

vs 
 CND 

vs 
END 
Vs 

MRND 
Vs 

No statistically or clinically significant differences 
between groups. 
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pos, 
therapeutic 

neck and CND 
after positive 

SLNB) 26 
W&W 

W&W 57.6 (21.6 
Range 27.6-

110.4) 

W&W 

Flach 
2016115 

Prospective 
cohort study 
39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 weeks 

Assessments at 
baseline, 6 

months and 2 
years 

SLNB 
negative 

Vs 
CND 

No statistical or clinically significant difference between 
groups at baseline,  6 month and 2 years  

van Hinte 
2021114 

Prospective 
cohort study 
36 SLNB (27 
SLNB neg, 9 

SLNB pos with 
CND) 

33 END 

Assessments at 
baseline, 6 

weeks, 6 months 
and 12 months 

SLNB 
intention to 

treat 
Vs 

END 

No statistically significant differences between groups. 

Shoulder Pain 
and Disability 

Index 

van Hinte 
2021114  

Prospective 
cohort study 
36 SLNB (27 
SLNB neg, 9 

SLNB pos with 
CND) 

33 END 

Assessments at 
baseline, 6 

weeks, 6 months 
and 12 months 

Validated 
MCID not 
defined 

Self-
reported 

SLNB 
intention to 

treat 
Vs 

END 

No statistically significant difference between groups. 
 
 

Neck and 
Shoulder 
Questionnaire 

Garrel 
202012  

 
Phase III RCT 

134 SLNB 
(intention to 

treat) 
133 END 

Assessments at 
2, 4, 6, 12 and 24 

months 

Validated 
MCID not 
defined 

Self-
reported 

SLNB 
(intention to 

treat) 
Vs 

END 

Statistically significant results favouring the SLNB group 
in 4 out of 11 measures at 2 months: ability to work, 

engage in leisure, shoulder stiffness and reaching above 
head at 2 months; 3 out of 11 at 4 months: ability to 

engage with leisure and shoulder stiffness; 6 out of 11 at 
6 months ability to engage with leisure, shoulder 

stiffness, constriction of the neck, and reaching above 
head and 1 out of 11 at 12 months: appearance of neck 

at 12 months. No differences between groups at 24 
months.(Absolute values not presented). 
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Semi-
structured 
Interviews 

Flach 
2016115 

Prospective 
cohort study 
14 SLNB neg 
8 SLNB pos 

Interviewed at a 
median of 4.5 

months (range2-
8) after surgery. 

N/A 
Semi-

structured 
Interviews 

SLNB 
negative 

Vs 
CND 

3 out of 8 SLNB positive regret not having END. No 
decision regret in SLNB negative. 

UW- QoL 
Questionnaire 

Seferin 
2020121 

Cross 
sectional 

study 15 SLNB 
negative 

9 SND (Levels 
I-III) 

SLNB negative 
31.7(SD 7.8) 

VND 30.8 (SD5.9) 

 
Validated 

MCID 
Appearance 

9.61 
Chewing 

14.2 
Global 13.07 

Self-
reported 

SLNB 
negative 

vs 
VND 

Difference of statistical but not clinical significance in 
global score 88.8 [18.0], 78.9 [11.5] p=.025 

Difference of statistical and clinical significance in 2 out 
of 15 domains: Appearance 93.3 [14.8], 80.6 [11] p= 

0.035, Chewing 86.7 [22.9], 56.7 [30] p= 0.041 
 
 

SLNB neg – sentinel lymph node biopsy negative, SLNB pos – sentinel lymph node biopsy positive, CND – completion neck dissection, END – 

elective neck dissection, SND – selective neck dissection, MRND – modified radical neck dissection, VND – validation neck dissection, W&W – 

watch and wait. 
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Clinically and statistically significant differences favouring SLNB were found in 2 studies, one 

using the UW-QoL questionnaire121 and the other using the EORTC-H&N35 questionnaire116. 

One small study121 compared 15 patients staged node negative by SLNB to 9 patients after 

END at a mean (M) of 31 (SD=7.8) and 30.8 (SD=5.9) months after surgery respectively. 

Statistically and clinically significant differences favouring the SLNB group were reported on 

2 of the 12 UW-QoL scores: appearance M= 93.3 (14.8) for the SLNB group vs. M = 80.6 (11.0) 

for the END group, p =0.035;  and chewing, M= 86.7 (22.9) for the SLNB group vs. M= 56.7 

(30.0) for the END group, p = 0.041. Patients staged node positive after SLNB were excluded. 

Five in the elective neck dissection group (55%) were staged node positive, two having 

extracapsular spread. Methodological concerns including the small sample size and higher 

stage of disease in the END group make these results difficult to interpret.  

 

Schiefke et al116 compared 24 patients staged node negative by SLNB to 25 staged node 

negative by END. The END group reported clinically and statistically poorer scores on one of 

the 18 EORTC Head and Neck-35 (H&N35) scores: swallowing (p=0.043).  None of the 15 

EORTC QLQ-C30 scores showed significant group differences. Patient characteristics were 

unbalanced between groups. Eight of 25 patients in the END group had tonsil or 

hypopharyngeal tumours, while all 25 in the SLNB group had oral cavity tumours and this 

variation in tumour site might have contributed to the differences in swallowing scores. 

Another small study assessed the same outcome measure prospectively at time points up to 

two years and found no statistically significant difference between negative SLNB and 

completion neck dissection115. 

 

Results reaching statistical but not clinical significance favouring SLNB were found in four 

studies using five measures116–118,120(Constant Shoulder Score, Fear of Progression 

Questionnaire, MD Anderson Dysphagia Index, Modified Relative Constant Score, Neck 

Dissection Impairment Index). Two studies assessed the Constant Shoulder Score.  

 

Schiefke at al116 compared Constant Shoulder Scores in 24 patients with negative SLNB with 

25 patients with level 1 to 3 END at a mean follow up time of 24.5 (SD 14.9) months in the 

SLNB negative groups and 28.9 (19.4) months in the END group. Statistically significant 

differences were found favouring SLNB over END in overall score in three of four domains: 
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overall score M = 90.3 (8.4) vs M = 82.5 (15.3), p=0.046, pain M = 14.7 (1.2) vs M = 11.8 

(5.3), p = 0.012, and daily activity M = 9.6 (1.0) vs M = 7.8 (2.6), p=<0.001. Similar results 

were noted in a study that compared 32 patients staged node negative by SLNB to 41 

patients (37 pN0, 4 pN positive) three months after END 118. The SLNB group scored 

significantly better in overall score in three out of four domains: overall score M= 91.5 (12.4) 

vs. M =81.5 (8.3) p =0.037, pain M = 14.2 (3.2) vs. M = 10.3 (2.1), p=0.031, abduction M =9.3 

(2.1) vs. M = 8.2 (1.3), p=0.043). Scores in neither study met the minimal clinically important 

difference of 10.4109.  

 

One study117 that used a variation of this measure, the Modified Individual Constant Score 

reported a significantly better overall score in the SLNB group when comparing 33 SLNB 

negative patients at a mean of 39.6 months after surgery to 20 patients after END and 9 

patients after completion neck dissection at a mean of 72 months post-surgery, M = 99.8 

(range: 97.3-100) vs. M = 96.1 (65.3-100), respectively, p = 0.0018. While the minimum 

clinically important difference has not been defined for this variant, the magnitude of effect 

is small and well short of the 10.4 minimal clinically important difference for the Constant 

Shoulder Score 109.  

 

One prospective cohort study120 compared 46 SLNB patients (36 staged pN0 by SLNB and 10 

with validation neck dissection) to 17 completion neck dissection at a mean time from 

surgery of 60 months (figure for the entire study cohort, no information given for individual 

groups). They reported significantly poorer outcomes after completion neck dissection on 

two of four MD Anderson Dysphagia Index (MDADI) outcome scores: global, M= 100 (40-

100) vs. M = 100 (80-100), p =0.00; physical, M =100 (28-100) vs. M = 98 (60-100), p = 0.03. 

Differences did not meet the minimum clinically important difference for these outcomes of 

14.2 and 9.3 repectively108.  

 

A difference of statistical but not clinical significance was found in Neck Dissection 

Impairment Index scores favouring those staged negative by SLNB compared to patients 

having END or CND at mean follow up of 39.6 and 72 months respectively117. The difference 

in absolute scores was small (M = 99.7, range 90 – 100, M = 94.3, range 32.5 – 100 
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respectively) and did not meet the minimal clinically important difference of 18 points for 

this measure39.  

 

Schiefke at al116 demonstrated that patients staged pN0 by END had greater fear of 

progression than those staged pN0 by SLNB (M = 28.3 [8.6],  M = 22.6 [5.9], p=0.024 

respectively). Neither group reached the cut-off score suggested by the authors for severely 

burdened patients (>36).   

 

Differences that were statistically significant but of uncertain clinical significance were 

reported in two studies, one using the Neck and Shoulder Questionnaire12 and the other 

using the Neck Dissection Quality of Life Questionnaire11. A randomised controlled trial that 

compared 140 SLNB patients (intention to treat, including the morbidity of completion neck 

dissection in the SLNB group), to 139 END patients12 with the Neck and Shoulder 

Questionnaire, showed statistically significant results favouring the SLNB group in in four of 

eleven single-item scores at two months: ability to engage in leisure, shoulder stiffness, 

ability to work, and reaching above the head; in two scores at four months: ability to engage 

in leisure and shoulder stiffness; in four scores at six months: ability to engage in leisure, 

shoulder stiffness, constriction of the neck, and reaching above the head; and one score at 

12 months: appearance of the neck. No differences were found between groups at 24 

months. While this is a validated quality of life measure, no minimal clinically important 

difference has been described.  

 

Using the Neck Disability Quality of Life Questionnaire Hasegawa et al11 showed significantly 

better scores in the SLNB group in pain, constriction, stiffness and neck appearance at 

month one and numbness, pain, constriction, stiffness and neck appearance at month three.  

A difference remained at month six for constriction, stiffness, pain and numbness and at 

month 12 differences remained in stiffness, constriction and numbness.  While no minimal 

clinically important difference has been defined for these measures,  the effect size of each 

does appear to be sizable and the differences between groups may be of significance to 

patients.  
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A single study116 showed statistically and clinically significant results in the swallowing 

domain of the EORTC H&N 35 favouring SLNB over END. Another study showed no clinical or 

statistical difference between SLNB and CND in any domain115. 

 

One single small study115 performed qualitative interviews in 25 patients at a median of 4.5 

months after surgery. Of eight patients staged node positive by SLNB, three expressed regret 

at not having END as a first treatment. No patients staged node negative by SLNB expressed 

decision regret.  

 

Results that did not meet statistical significance were found in assessments using the EORTC 

QLQ-C30 in two studies115,116, EORTC H&N35 in one study 115 EuroQol-5D-3L in one study119, 

Hospital Anxiety and Depression scale in two studies115,116, Impact of Events Scale in one 

study30, Shoulder Disability Questionnaire in three studies114,115,119 and the Shoulder Pain and 

Disability Index in one study114. No clinical or statistical difference favouring END was found 

in any health related quality of life measure.  

 

3.3.3 Physical effects 

Fourteen measurements of physical effects of treatment were reported across 11 studies. 

Study characteristics, time from intervention to assessment and comparator groups are 

detailed in Table 3. 
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Table 3 Physical effects 

Measure Paper 
Study 

characteristics 

Timing of 
assessment  

(months) 

Measure 
type 

Comparators Main Findings 

Articulation 
Romer 

2018 120 

Prospective 
cohort study 
36 SLNB neg 
10 validation 

ND, 
17 CND 

 

Entire cohort 
median 60 

months (range 
13-159). No 

further 
information 
presented. 

Clinician 
assessed 
objective 

examination 

CND 
vs 

VND and 
SLNB-ve 

No statistical or clinically significant difference between groups. 

C-spine 
anteinclination, 
retroinclination, 
declination, and 

rotation. 
(neutral zero) 

Schiefke 
2009 116 

Cross 
sectional pilot 

study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB-ve 
24.5(SD14.9) 

END 
28.9(SD19.4) 

P=0.49 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
vs 

END 
No statistical or clinically significant difference between groups. 

Length of Stay 

de 
Kerangal 
2021 94 

Retrospective 
cost analysis 
94 SLNB (82 
SLB neg, 12 

SLNB pos with 
CND) 

37 END 

Assessment of 
early post 
operative 
outcomes 

only. No time 
period 

defined. 

Objective 

SLNB 
(intention to 

treat)  
vs 

END 

Shorter stay in SLNB (intention to treat) group of statistical 
significance 

SLNB 5.8 days, END 9.2 days p=<0.001 
 

Schilling 
201513 

Prospective 
cohort study 

415 SLNB (321 
SLNB neg, 94 

SLNB pos with 
CND) 

Reports 
complication 

around time of 
surgery. No 
timeframe 

defined.  

Objective 

SLNB intention 
to treat. No 
comparator 

group 

Median length of stay 5.7 days (Range 0-30) 
Notable differences between countries (Belgium mean 9 days, 

Denmark mean 3 days) 

Lymphoedema 
Modified Miller 
Lymphoedema 

score. 

Schiefke 
2009 116 

Cross 
sectional 

pilot study  

SLNB-ve 
24.5(SD14.9) 

END 
28.9(SD19.4) 

P=0.49 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
vs 

END 

17% of SLNB-ve group had mild oedema, 36% of END had mild to 
moderate lymphoedema.  

No statistical or clinically significant difference between groups. 
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24 SLNBneg, 
25 END (1-3) 

pN0 

Lymphoedema 
Foldi’s scale 

 

Hernando 
2014 118 

Prospective 
cohort study  
32 SLNB neg, 

41 END 
including level 
2b (cN0, pN0 

or pN+ve) 

Entire cohort 
31.5(Range 7-
70) No data on 

subgroups 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
Vs 

END 
No statistical or clinically significant difference between groups. 

 
Shoulder 
Objective  
 measures 

 
 

Garrel 
2020 12 

Phase III RCT 
134 SLNB 

(intention to 
treat) 

133 END 

Assessments 
at 2, 4, 6, 12 

and 24 months 

Clinician 
assessed 
objective 

examination 

SLNB 
(intention to 

treat) 
Vs 

END 

Poorer shoulder abduction and more physiotherapy prescriptions in 
END of statistical significance up to months 2, 4 and 6 (p=0.02).  

No statistically significant difference at months 12 and 24. 
 

van Hinte 
2021 114 

Prospective 
cohort study 
36 SLNB (27 
SLNB neg, 9 

SLNB pos with 
CND) 

33 END 

Assessments 
at baseline, 6 

weeks, 6 
months and 12 

months 

Clinician 
assessed 
objective 

examination 

SLNB intention 
to treat 

Vs 
END 

Better ipsilateral forward flexion (p=0.39) and abduction (p=0.31) of 
statistical significance in SLNB-ve group than END and SLNB+ND 
group at 6 weeks. No statistically significant difference at 6 or 12 

months. 
No statistically significant difference in external rotation between 

groups.  

Hasegawa 
2021 11 

Phase III RCT 
134 SLNB 

(intention to 
treat) 

137 END 

Assessments 
at 1, 3, 6 and 
12 months 

Clinician 
assessed 
objective 

examination 

SLNB 
(intention to 

treat)  
vs 

END 

Statistically significant difference favouring SLNB in shoulder drop, 
reach above and arm abduction  at 1 and 3 months(p<0.001), No 

difference at 6 and 12 months. 

Flach 
2016 115 

 
Prospective 
cohort study  
39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 
weeks 

SLNB-ve 39.6 
(Range 1-74.4) 

END 72 
(Range1-

111.6) 
CND – not 

stated 
Entire cohort 

55.2 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
Vs 

CND 
No difference between groups. 
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(Range 12-
111.6) 

Scar Length 
(mm) 

 

Schiefke 
2009 116 

Cross 
sectional 

pilot study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB-ve 
24.5(SD14.9) 

END 
28.9(SD19.4) 

P=0.49 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
vs 

END 

SLNB 73.9 (range 21-53) END 171.4 (range 50-300) 
Shorter scar in SLNB (p<0.0001) 

Hernando 
2014 118 

Prospective 
cohort study  
32 SLNB neg, 

41 END 
including level 
2b (cN0, pN0 

or pN+ve) 

Entire cohort 
31.5(Range 7-
70) No data on 

subgroups 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
Vs 

END 

Shorter scar in SLNB of statistical significance 
SLNB 84.2(SD+/-42.1) END 183.3(SD+/-23.1) p<0.0001 

Murer 
2010 117 

Prospective 
cohort study  
33 SLNB neg, 

29 Neck 
Dissection (20 

END and 9 
CND after 

positive SLNB) 

SLNB-ve 
39.6(Range 1-

74.4) 
END 

72(Range1-
111.6) 

CND – not 
stated 

Entire cohort 
55.2 (Range 

12-111.6) 

Clinician 
assessed 
objective 

examination 

SLNB-ve  
Vs 

END and CND 

Shorter scar in SLNB-ve group of statistical significance (p<0.0001). 
SLNB 48mm (range 25-65) END 92mm (range 50-190). 

Scar Quality 
 

Schiefke 
2009 116 

Cross 
sectional 

pilot study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB-ve 
24.5(SD14.9) 

END 
28.9(SD19.4) 

P=0.49 

Clinician 
assessed 
objective 

examination 

SLNB-ve 
vs 

END 

Better scar complexion(p=0.003), texture (p=0.002) and less soft 
tissue deficit (p=<0.0001) of statistical significance in SLNB-ve  group 
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Sensorineural 
function Facial 
nerve function 

(Score of 
May)122  

 

Schiefke 
2009 116 

Cross 
sectional 

pilot study  
24 SLNB neg, 
25 END (1-3) 

pN0 

SLNB-ve 
24.5(SD14.9) 

END 
28.9(SD19.4) 

P=0.49 

Clinician 
assessed 

subjective 
examination 

SLNB-ve 
vs 

END 

No statistical or clinically significant difference between groups. 

Sensorineural 
function 

Hypoglossal 
nerve function 

 

Clinician 
assessed 
objective 

examination 

No statistical or clinically significant difference between groups. 

Sensorineural 
function 

Skin sensitivity 

Clinician 
assessed 
objective 

examination 

Better sensitivity score in SLNB-ve group than END group in 
preauricular, anterior cervical / SCM, supraclavicular and 

infraclavicular regions of statistical significance (p= <0.0001) 
 

Sensorineural 
function 

Flach 
2016 115 

 
Prospective 
cohort study  
39 SLNB neg, 
13 SLNB pos 

with CND 
within 6 
weeks 

Assessments 
at baseline, 1 

week, 5 
months, 6 

months and 2 
years 

Self-
reported 

SLNB-ve 
Vs 

CND 

More frequent numbness of neck skin of statistical significance in 
CND group. 

75% CND, 23% SN-ve, p=0.029 

Time to drain 
removal 

de 
Kerangal 
2021 94 

Retrospective 
cost analysis 
94 SLNB (82 
SLB neg, 12 

SLNB pos with 
CND) 

37 END 

Assessment of 
early post 
operative 
outcomes 

only. No time 
period 

defined. 

Objective SLNB 
(intention to 

treat)  
vs 

END 

 
Shorter time to drain removal favouring SLNB (intention to treat) of 

statistical significance. 
 SLNB 2.1 days, END 3.3 days p=<0.001 

 

Delay to full  
oral feeding 

de 
Kerangal 
2021 94 

Objective 

Shorter delay of full oral feeding favouring SLNB (intention to treat) 
of statistical significance. 

SLNB 1.7 days, END 3.9 days p=<0.001 
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SLNB neg – sentinel lymph node biopsy negative, SLNB pos – sentinel lymph node biopsy positive, CND – completion neck dissection, END – 

elective neck dissection, SND – selective neck dissection, MRND – modified radical neck dissection, VND – validation neck dissection, W&W – 

watch and wait, intention to treat – outcomes after completion neck dissection were included in SLNB group. 
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Statistically significant differences favouring SLNB were found in seven measures from eight 

studies (complications, scar length and appearance, length of hospital stay, time to drain 

removal and objective shoulder measures at timepoints up to 12 months)11,12,94,114–118. 

 

Length of hospital stay was compared in 94 SLNB patients and 37 END patients by de Kerangal 

et al94. Patients who received completion neck dissection after a positive SLNB were included 

in the SLNB group in this analysis. The SLNB group had a significantly shorter length of stay 

(SLNB 5.8 days, END 9.2 days p=<0.001). Three studies compared length of scar in patients 

staged node negative by SLNB to patients having neck dissection116–118. All found that SLNB 

scars were significantly shorter. A single study of 24 patients assessed 24 months after 

negative SLNB and 25 patients assessed 28 months after END116 reported significantly better 

clinician ratings in the SLNB group in three of five scar outcomes: scar complexion, texture, 

and soft tissue deficit. The same study reported significantly better skin sensitivity for the 

SLNB negative group on an objective clinician-rated measure in each of the four regions tested 

(preauricular, anterior cervical, supraclavicular, and infraclavicular).   However, the groups did 

not differ on measures of facial nerve function or hypoglossal nerve function. A further 

study115 of 39 SLNB negative patients and 13 who received completion neck dissection 

showed less patient reported numbness of the skin in the negative SLNB group, 23% vs. 75%, 

respectively, p = 0.029. A retrospective cost analysis of early post operative outcomes of 94 

patients after SLNB (intention to treat, including 12 staged node positive with completion 

neck dissection) and 37 after END94 found statistically significant differences in time to drain 

removal (SLNB 2.1 days, END 3.3 days p<0.001) and delay to full oral feeding (SLNB 1.7 days, 

END 3.9 days, p<0.001). 

 

Three studies assessed objective shoulder measures at multiple timepoints11,12,114. In a 

randomised controlled trial of 143 patients assessed after SLNB and 139 assessed after END, 

Garrel et al12 found significantly poorer shoulder abduction and a greater number of 

physiotherapy prescriptions in the END group at months two, four and six. These differences 

no longer reached significance at months 12 and 24. A randomised controlled trial of 134 

SLNB patients11 on an intention to treat analysis (including those who received completion 

neck dissection in the SLNB group) and 137 END patients showed statistically significant 
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differences favouring SLNB in shoulder drop, reach above and arm abduction at one and 

three months (p<0.001) and shoulder drop at six months (p=0.004). No differences were 

found at 12 months. A prospective cohort study comparing 27 SLNB negative patients and 9 

SLNB positive participants after completion neck dissection to 33 END participants114 

showed significantly better ipsilateral forward flexion (p=0.039) and abduction (p=0.031) in 

the SLNB negative group compared to those having END or completion neck dissection six 

weeks after surgery. No statistically significant difference was found at six or 12 months.  

 

Other studies reported non-significant results for assessments of articulation120, cervical 

spinal function116, and lymphedema as evaluated by the modified Miller score116 or the Foldi’s 

scale116,118. 

 

3.3.4 Complications 

Six studies reported on surgical complications11,13,86,94,117,118 as shown in Table 4. Three 

86,117,118 compared SLNB negative patients to either elective, completion or validation neck 

dissection. All showed fewer complications in the SLNB group than neck dissection groups. 

This reached statistical significance in 3 studies86,117,118. Two studies11,94 included the 

morbidity of completion neck dissection in the SLNB group (SLNB ITT) when comparing to 

END. Both showed a lower incidence of complications in the SLNB ITT group that did not 

reach statistical significance. 

One prospective cohort study13 showed low rates of complications in 415 patients after 

SLNB in keeping with the results above. Further analysis of the included studies is presented 

in Chapter 9.  
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Table 4 Complications 

Paper Study 
characteristics 

Comparators Main Findings – Post operative complications 

de 
Kerangal 
202194 

Retrospective 
cost analysis 
94 SLNB (82 
SLB neg, 12 

SLNB pos with 
CND) 

37 END 

SLNB 
(intention to 

treat)  
vs 

END 

 SLNB group 8.5%  
END group 18.2%,  

No statistically significant difference between groups 
(p=0.06) 

Hasegawa 
2021 11 

Phase III 
randomised 

controlled trial 
134 SLNB 

(intention to 
treat) 

132 END 

SLNB 
(intention to 

treat)  
vs 

END 

SLNB group 9% 
END group 14%,  

No statistically significant difference between groups=0.29 

Hernando 
2014118 

Prospective 
cohort study  
32 SLNB -ve, 

41 END 
including level 
2b (cN0, pN0 

or pN+ve) 

SLNB neg 
Vs 

END 

SLNB neg group – no complications 
END group 

Neck haematoma requiring return to theatre 14% (n=6) 
Oro-cervical fistula  END = 7% (n=3) 

Statistically significant difference favouring SLNB (p=0.001). 

Moya-
Plana 
201886 

Prospective 
cohort study 
132 SLNB neg 
50 validation 

ND, 
45 CND 

SLNB neg 
Vs 

VND and CND 

One or more complications  
SLNB neg group 8%,  

END and CND group 28% 
Statistically significant difference favouring SLNB ( p 

<0.0001) 
Most common complication in END/CND group - transient 

facial nerve weakness (10%)  
 

Murer 
2010 117 

Prospective 
cohort study  
33 SLNB neg, 

29 Neck 
Dissection (20 

END and 9 CND 
after positive 

SLNB) 

SLNB neg  
Vs 

END and CND 

SLNB neg group – no complications. 
ND group  

Permanent weakness of the marginal mandibular branch of 
the facial nerve in 13.8% (n=4) 

Temporary weakness in 10% (n=3) 
Lymphoedema in 6.9% (n=2) 

Permanent lingual nerve injury in 3.4% (n=1) 
Bleeding 17% (n=5) 

Requirement for tracheostomy in 3.4% (n=1) 
Wound infection in 3.4% (n=1) 

Statistically significant difference favouring SLNB (p<0.0001) 

Schilling 
201513 

 
Prospective 
cohort study 

415 SLNB (321 
SLNB neg, 94 

SLNB pos with 
CND) 

SLNB neg, no 
comparator 

Seroma (0.2%), haematoma (1.9%), local infection (0.24%), 
lymphoedema (0.2%), phrenic nerve palsy (0.2%) cerebellar 

stroke (0.2%). 

SLNB neg – sentinel lymph node biopsy negative, SLNB pos – sentinel lymph node biopsy positive, CND – 
completion neck dissection, VDN – validation neck dissection, neck dissection after undertaking a SLNB 
procedure undertaken as part of the SLNB training process, END – elective neck dissection, W&W – watch and 
wait, SLNB intention to treat – outcomes after completion neck dissection were included in SLNB group.  
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3.3.5 Completion neck dissection 

Outcomes after positive SLNB and completion neck dissection were variably reported across 

the studies. Most either had no END comparator group115,117 or included completion neck 

dissection with other types of neck dissection119,120. The two randomised controlled 

trials11,12 reported outcomes on an intention to treat basis and so included the morbidity of 

completion neck dissection in the SLNB arms.  One did not perform any subgroup analysis11. 

The other12 compared 12 patients having completion neck dissection at a second surgery to 

21 who had immediate neck dissection after an on-table diagnosis of a sentinel lymph node 

containing metastasis. Data was not presented but they reported that no difference in 

functional parameters were found. Only two studies94,114 gave information allowing a 

comparison of completion neck dissection to END.  

 

De Kerangal et al94 performed modified radical neck dissection after positive SLNB in 12 

patients and END in 37 patients. Five completion neck dissections were performed during 

the same surgical episode as SLNB when intra-operative frozen sections demonstrated 

nodal metastasis. Seven were delayed and performed as a second procedure.  Results 

appeared similar for delayed completion modified radical neck dissection, immediate 

completion modified radical neck dissection and END. Length of hospital stay (days) (M = 

9.43 (10), 9.8 (5), 9.2 (5)) respectively, length of postoperative drainage (days) ( M = 4.4 

(0.89), 3 (0.82), 3.3) and time to full oral feeding (days) (M = 1.7 (1.2), 3 (2.1), 3.9 (2.9)) have 

overlapping standard deviations but no further statistical comparison was undertaken. Van 

Hinte114 compared the Shoulder Pain and Disability Index, Shoulder Disability Questionnaire 

and objective shoulder measures at time points up to 12 months in 9 patients after 

completion neck dissection and 33 after END. No differences were found between groups in 

this small study.  

 

3.4 Discussion 

This systematic review identified two randomised and 11 non-randomised trials. Most 

studies were rated as poor in quality or at risk of bias. The highest level of evidence came 

from one RCT11 with only some concern for bias. The health related quality of life 

measurement tool used in this study was novel and not validated. No minimal clinically 
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important difference was defined and no other methods to evaluate the clinical significance 

of this result were undertaken. These validity of these results are therefore difficult to 

interpret.  

 

Of the 16 health related quality of life measures used, 2 showed differences that reached 

clinical and statistical significance. Both favoured SLNB. Seferin et al121 found better 

appearance and chewing scores measured by the University of Washington Quality of Life 

Questionnaire in patients staged SLNB negative compared to those having END at a mean of 

31 months. The small sample size, imbalance of patient and tumour characteristics and 

methodological concerns raise questions about the meaning of these differences. Schiefke 

et al116 showed poorer swallowing outcomes measured by the EORTC H&N 35 questionnaire 

in patients staged node negative by END compared to those staged node negative by SLNB 

over two years after surgery. All patients in the SLNB cohort had tumours in the oral cavity, 

whereas 8 of the of 25 patients in the END group had tonsil or hypopharyngeal tumours. 

This imbalance in tumour site could be expected to favour the SLNB group and may account 

for the difference found.  

 

Five outcome measures showed differences that favoured SLNB and reached statistical 

significance but fell short of the recognised minimal clinically important difference for these 

measures(Constant Shoulder Score, Fear of Progression Questionnaire, MD Anderson 

Dysphagia Index, Modified Relative Constant score, Neck Dissection Impairment Index).  

 

Two measures (Neck Dissection Quality of  Life Questionnaire, Neck and Shoulder 

Questionnaire) from two randomised controlled trials11,12 reached statistical significance but 

lacked a defined minimal clinically important difference. Both measures suggested better 

outcomes in the SLNB group. Both studies ran on an intention to treat basis and so included 

the morbidity of completion neck dissection in the SLNB arms.  Both measures were used in 

randomised controlled trials and so represent the highest quality data available. While 

minimal clinically important difference is helpful in understanding the meaning of 

differences found, its absence does not necessarily negate the relevance of a statistically 

significant result and other factors such as population norms and effect size should be 
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considered. The effect size in both studies is notable, and it could be argued on this basis 

that these results may be of significance to patients. 

 

Six measures found no statistically significant difference between SLNB and neck dissection 

(EORTC QLQ-C30, EORTC EuroQol-5D-3L, EORTC H&N35, Hospital Anxiety and Depression 

Scale, Impact of Events Scale, Shoulder Disability Questionnaire, and the Shoulder Pain and 

Disability Index).  

 

Sentinel lymph node biopsy showed statistically significant superiority to neck dissection in 

a number of physical measures. Length of scar was consistently shorter when compared to 

neck dissection. This is not surprising. There was, however, notable variation in scar length 

between studies with only an eight millimetres difference between the mean length of SLNB 

in one study118  and the mean length of neck dissection scar in another117. Surgical 

technique appears to be an important factor in this outcome measure. Scar length is only 

one aspect of appearance change after surgery for early oral cancer. Scar texture, 

complexion and soft tissue deficit of the neck were all found to be statistically significantly 

better after SLNB than END116. A study of patients with early oral cancer has suggested that 

neck appearance may be of more importance to patients with early oral cancer than those 

with more advanced disease96. 

 

Skin sensitivity was found to be less impaired after SLNB than neck dissection in 2 

studies115,116. While this is a common complaint of patients after surgery, there is little in the 

literature to suggest that altered cutaneous sensation is a source of distress. The clinical 

significance of these findings is uncertain.  

 

There was a clear trend of measurably poorer shoulder range of movement after neck 

dissection than SLNB in the 4 studies that assessed this measure11,12,114,115. Of the four, 

one115 found no statistically significant difference between groups. Of the three that found 

statistically significant differences, two found the difference had disappeared by 6 

months11,114 and the other that no difference remained at 12 months12. 
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In the three studies11,12,114 that assessed shoulder range of movement prospectively at 

timepoints up to 24 months, there was a clear trend of decreasing difference between 

groups over time. It appears important to recognise this change with time when assessing 

outcomes from other studies. Those only measuring outcomes over a year after surgery 

may miss transient differences between SLNB and END present closer to the time of 

surgery.  

 

Time to drain removal, delay in return to full oral feeding and94length of hospital stay 94 was 

shorter after SLNB than END. My own experience suggests that SLNB is associated with a 

shorter in-patient hospital stay than described in this paper, with patients usually going 

home the day after or occasionally the day of surgery. Positive SLNB entails a second 

hospital admission for completion neck dissection. While the SLNB approach results in fewer 

bed days on average per patient, this figure does not account for the distress a second 

admission may cause patients. This aspect of the SLNB pathway remains largely 

unexamined.  

 

One small study115 performed semi-structured interviews and found that none of the 14 

patients with negative SLNB results expressed decision regret.  However, three out of eight 

patients with a positive SLNB regretted undertaking a SLNB approach. The underlying 

reasons behind this are not explained. While it may be the case that the need for a second 

surgery underlies this regret, decision regret is complex, especially in the setting of receiving 

the bad news that regional lymph nodes contain tumour. Regret can easily be conflated 

with other negative emotions. None of the 14 patients with negative SLNB results expressed 

decision regret. No further detail on the conduct or content of these interviews was 

provided. 

 

Surgical complications were seen less frequently in the SLNB cohort. A negative SLNB 

involves less surgical dissection than END, so this finding is not unexpected32. It is often 

raised in informal settings that delayed completion neck dissection after a positive SLNB is 

thought to be associated with more complications than END, but this assertion was not 

found in the literature. Some surgical units performed intra-operative frozen section 

analysis of sentinel nodes and carried out immediate completion neck dissection when 
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these contained tumour. This arguably mitigates the problem in a proportion of cases.  Both 

randomised controlled trials5,6 included the morbidity of completion neck dissection in the 

SLNB group and found the overall burden of complications remained lower with a SLNB 

approach than with END. While this analysis is appropriate and allows comparison of the 

outcomes of the entire SLNB and END cohorts, it does not assess if those who required 

completion neck dissection were disadvantaged by this compared to those who had END as 

the first procedure. Only two studies94,114 presented outcomes of the completion neck 

dissection group in a total of 21 patients. Neither showed any large differences in length of 

hospital stay, length of time of post operative drainage, time to full oral feeding, shoulder 

pain and disability index, shoulder disability questionnaire scores or objective shoulder 

measures when compared to END but the number of participants involved was small. There 

is no clear evidence in the literature presented to uphold or strongly refute the assertion 

that delayed completion neck dissection is associated with a higher burden of 

complications86,117,118. 

 

Sentinel lymph node biopsy can identify unexpected contralateral drainage, avoid bilateral 

END in midline tumours and could be of use in patients who have previously had surgery or 

radiotherapy where lymphatic drainage patterns may be aberrant39.  In situations such as 

these bilateral END can be associated with significantly poorer functional and quality of life 

outcomes than unilateral END. These potential benefits are not well represented in the 

studies presented.  

 

Elective neck dissection did not show statistically or clinically relevant superiority to SLNB in 

any physical measure, quality of life measure, or measure of complications.  When 

differences between groups were found, the direction of effect always favoured SLNB. 

While this is noted, the risk of error due methodological shortcomings of the included 

studies must be acknowledged. The results presented do not definitively demonstrate one 

modality is superior to another in terms of health related quality of life, physical measures 

or complications. 

 

Accepting the limitations of the included studies, a number of domains demonstrated 

trends or conflicting results that fell short of definitive statistical and clinical significance but 
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may warrant further investigation. Shoulder related quality of life was addressed by a 

number of studies. Three studies showed statistical differences with uncertain clinical 

significance favouring SLNB11,117,121, two met statistical significance but fell short of the 

minimal clinically important difference117,118  and three measurements from two studies 

showed no difference between groups114,121. Altered skin sensation was found to be more 

prevalent after END in three studies11,115,116. Swallowing was clinically and statistically worse 

after END measured by the EORTC H&N-35 in one study116but no different in another using 

the same measure 115. A further study suggested poorer swallowing of statistical but not 

clinical significance using the MD Anderson Dysphagia Index120 and  one study showed no 

difference in the swallowing subscale of the University of Washington Quality of Life 

Questionnaire121.  

 

Significant weaknesses in the literature were evident. Inclusion criteria varied significantly. 

In the included non-randomised studies, it is possible that differences in outcomes were 

related to morbidity from the primary site, imbalance of tumour stage and other 

demographic factors rather than differences in surgical management of the neck. 

Differences in absolute scores from comparable groups in differing studies were 

occasionally larger than the effect size seen within studies (for example EORTC QLQ C-30 

scores115,116). This could be due to differences in the populations being studied rather than 

the intervention of interest. Study samples were often small. No studies report performing a 

power calculation for health related quality of life, physical measures or complications in 

their study design. These outcomes tended to be secondary or exploratory measures. 

Differences in neck dissection technique, especially the inclusion or management of neck 

level 2b and cervical nerves can modify the morbidity of neck dissection38,39,42 but only 1 

study gave information on the management of neck level 2b118. The impact of different 

management strategies for the accessory and cervical nerves during neck dissection cannot 

be assessed in the data provided.  

 

Potential limitations of this review include that only papers in English were considered and 

the difficulty in finding health related quality of life outcome measures in the published 

literature. These are often reported as secondary outcome measures and literature 

searches can occasionally miss them. By using a broad search term with 2 independent 



 77 

reviewers assessing the results and also searching the Handle on QoL database99 this 

problem was minimised.  

 

Results favouring SLNB were found in a number of physical measures (complications, scar 

length and appearance, length of hospital stay, time to drain removal and objective 

shoulder measures at timepoints up to 12 months). Domains that fell short of significance 

but may warrant further investigation include shoulder related quality of life, swallow and 

altered skin sensation. Future research should aim to identify what outcome measures are 

relevant to patients.  

1 

3.5 Conclusions 

 There is no strong evidence to suggest SLNB is associated with better health related quality 

of life outcomes than END. This assumption is difficult to substantiate in the published 

literature. This may be because no differences are present or that differences of both 

clinical and statistical significance were not found due to the methodological limitations of 

the included studies. 

 

Sentinel lymph node biopsy was superior to END in a number of physical measures including 

incidence of surgical complications, length of in-patient stay, scar length, texture, 

complexion and soft tissue deficit, time to drain removal, time to oral feeding and skin 

sensitivity. There was a trend towards poorer shoulder range of movement after END than 

SLNB, but this decreased over time. Evidence comparing morbidity after completion neck 

dissection and END is poor but what is available does not show a difference between 

techniques.  

 

In the chapters that follow I will explore how I used the results of this review to inform and 

design my study.  
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Chapter 4. The rationale for mixed methods research 

4. Introduction 

The study consists of 2 parts, a quantitative assessment of measurable outcomes and a 

qualitative assessment of participant experience. Before exploring and explain the methods 

of each aspect in detail, I will first present a broad overview of the theoretical background 

and approach to each aspect, how they differed and what each aimed to achieve.  

 

 4.1 Why undertake mixed methods research? 

The overarching aim of this research project was to explore and better understand patient 

experience of early oral cancer with a specific focus on elective neck dissection and sentinel 

lymph node biopsy. Mixed methods research allows a more complete analysis than 

literature review, qualitative or quantitative methods could achieve on their own by 

integrating the benefits each modality.  My literature review and quantitative study 

demonstrated differences between groups in appearance and incidence of complications 

but little or no difference in health-related quality of life questionnaires. It is possible that 

quantitative research is ‘measuring the measurable’ rather than investigating issues of real 

importance to patients. Qualitative research can address this concern, inform the meaning 

of any differences found or highlight inconsistencies, where patients report concern or 

distress that is not assessed or evident in quantitative outcomes.  

 

Despite our incomplete understanding of the differences between elective neck dissection, 

sentinel lymph node biopsy and watch and wait, patients are required to choose a 

treatment modality, and clinicians are required to provide them with relevant information 

to support and facilitate their decision-making process. There is little to guide clinicians as to 

what differences between these treatment pathways are important to patients. The 

qualitative aspect of this study aimed to help bridge this information gap by exploring what 

issues, topics or experiences related to treatment of early oral cancer were important at the 

time of interview and to explore their recollections of experiences from diagnosis, through 

treatment and recovery. Through this I aimed to develop a picture of patient experience and 

to identify their priorities and concerns.  
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 4.2 The roles of qualitative and quantitative research. 

I have drawn a distinction between the qualitative and quantitative aspects of this study. 

This comes from the point of view that each approaches my study question from a different 

theoretical and practical standpoint with differing but related intended outcomes. To 

explore my approach to the qualitative aspect of my study it is first necessary to briefly 

examine the quantitative aspects of this work to help frame how they contrast and 

complement each other.  

 

 4.3 Quantitative research within this study 

The quantitative aspect of this study is based on a realist understanding of outcome 

measures. This asserts that there is a single, objective truth that can be quantified and 

examined. As Maxell summarised; 123 

 

 “that there is a real world with which we interact, and to which our concepts and 

theories refer”.  

 

This equates to the presence or absence of both a clinically and statistically significant 

difference in my chosen health related quality of life and physical outcome measures. While 

this approach fulfils a naturalistic line of enquiry to identify and prove the existence of 

measurable differences, it does not necessarily inform the meaning of these differences to 

patients. My approach to quantitative research was one of hypothesis generation and 

testing. I postulate that there were no differences between participants in the study groups 

and identified measurement tools to quantify if this were the case. The validity of my 

outcomes was reliant on the validity and reproducibility of my measurement tools. This led 

me to use already available and validated quality of life tools and to measure objective 

outcomes. The necessity of using validated measures or those that can be quantified, 

defined and made reproducible, limited what outcomes I could assess. While the origin and 

choice of content of some quality of life scores is opaque12, others have a stronger pedigree 

of being based on issues known to be relevant to patients and have well-respected 

validity34. It could be argued that by measuring the measurable I may not be assessing what 

is truly important to patients. This would be an oversimplification as some measures were 
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developed in conjunction with patients specifically to assess issues relevant to them. As the 

majority of head and neck specific questionnaires were developed and validated on patients 

with more advanced cancers than those in my study group, the relevance and validity of 

their outcomes could be open to challenge. 

 

 4.4 Qualitative research within this study 

Qualitative research is a vast and varied field of study with multiple movements and 

approaches that have changed and varied over time124. An in-depth exploration of this is not 

within the scope of this chapter but a brief reflection of what qualitative research is within 

my study and where this work fits in the wider literature is of value in setting the scene.  

 

Bryman124 distils the fundamentals of qualitative research into three main points. Here I list 

these and reflect on how they apply to this study. 

 

1.” An inductive view of the relationship between theory and research, whereby the 

former is generated out of the latter”. 

 

The aim of my research was not necessarily to develop theory applicable to a wide 

population but to identify what was important specifically to patients with early oral cancer 

through their illness, treatment and recovery.  I was aware of the significance of the 

backdrop of the quantitative aspect of this study that explored predefined aspects of 

patient experience. My qualitative study required me to adopt a different approach, to 

disregard what I thought I knew and build up a picture from the accounts and recollections 

of participants.  

 

2. “An epistemological position described as interpretivist, meaning that, in contrast 

to the adoption of a natural scientific model in quantitative research, the stress is on 

the understanding of the social world through an examination of the interpretation 

of that world by its participants”. 
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This again contrasts with the quantitative aspects of my study. I acknowledged that the 

outcomes I wished to capture were personal and specific to participants, would be 

influenced by a wide range of factors other than the differences in treatment pathway 

chosen and may or may not be generalisable.  

 

3. “An ontological position described as constructionist, which implies that social 

properties are outcomes of the interactions between individuals, rather than 

phenomena ‘out there’ and separate from those involved in its construction”. 

 

Constructivism recognises that individuals construct a world of mental experience through 

cognitive processes125. Bryman focuses his definition on social properties from personal 

interactions. While this was important in my study, I also considered how patients 

interacted with and were affected by their chosen treatment pathway. Through the process 

of qualitative research, data collection and analysis I aimed to discover, explore and present 

this experience. 

 

The distinction between qualitative and quantitative data is not always clear, both in the 

wider literature and in this study. Many quantitative quality of life questionnaires include 

health related or global quality of life scores. These are fundamentally an attempt to help 

define the meaning of the effects of disease and treatment to patients. This exploration of 

meaning sits more comfortably within a qualitative than a quantitative approach.  

Bryman124 postulated; 

 

“Qualitative researchers may feel that the tendency for attitude scales to be 

preformulated and imposed on research participants means that they do not really 

gain access to meanings. The key point being made here is that at the very least 

quantitative researchers frequently try to address meanings. Also, somewhat 

ironically, many of the techniques with which quantitative research is associated, 

most notably survey research based on questionnaires and interviews, have been 

shown to relate poorly to people’s actual behaviour…” 
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4.5 Conclusions 

My literature review assessed differences between sentinel lymph node biopsy and elective 

neck dissection in previous studies and found few if any differences in health related quality 

of life measures.  Differences in physical measures and complications were found but the 

relevance and significance of these to patients is not clear. Mixed methods research will 

allow me to address both these problems. Using quantitative research I will investigate if 

differences in heath related quality of life, physical outcomes and complications are present 

in my study population. The qualitative aspect of my study will aim to explore patient 

experience of sentinel lymph node biopsy, elective neck dissection and watch and wait. In 

doing so I will aim to identify what issues are important and relevant to patients. This will 

help inform the meaning and usefulness of my quantitative results and allow me to 

construct a patient decision aid. 
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Part 2. Quantitative methodology
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Chapter 5. Quantitative methods 
 

5. Introduction  

This chapter presents the methodology for the quantitative aspect of this study. It also 

explains the decisions and choices made during study design, how the COVID-19 pandemic 

impacted data collection and the mitigations and alterations this required.  

 

This study was an observational, cross sectional cohort study to compare post-operative 

shoulder range of movement (flexion and abduction), health-related quality of life outcomes 

and complications in patients more than 6 months after sentinel lymph node biopsy, 

elective neck dissection or a watch and wait approach to the neck for management of T1 

and T2 N0 oral squamous cell carcinoma. 

 

 

As discussed in the chapter 1, sentinel lymph node biopsy (SLNB), elective neck dissection 

(END) and a watch and wait approach (W&W) are all clinically acceptable techniques for 

management of the neck in patients with early oral cancer and no clinical or radiological 

evidence of cervical metastasis (T1 and T2 N0). Given no difference in survival has yet been 

demonstrated between END and SLNB, differences in other outcome measures are 

important in identifying the optimal treatment strategy. Chapter 2 reviewed the published 

evidence of health related quality of life and physical measures. No single ideal metric was 

identified to explore all relevant facets of patient experience, quality of life and other 

outcomes. It was on this background that my study population, primary and secondary 

outcome measures were chosen. The study protocol and patient information leaflets are 

included as Appendix 3.   

 

5.1 Aims 

Part 2 of this thesis will address study aim 1; to compare outcomes other than survival 

between SLNB, END and W&W. This will be achieved by comparing shoulder range of 

movement, functional outcomes, health related quality of life and complications in patients 

more than 6 months after surgical treatment of T1 an T2 N0 (TNM7) squamous cell 
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carcinoma of the oral cavity by sentinel lymph node biopsy, elective neck dissection or 

watch and wait.  

 

5.2 Null hypothesis 

That no difference in outcome measures will be present between groups (sentinel lymph 

node biopsy, elective neck dissection and watch and wait).  

 

Inclusion and Exclusion Criteria 

The study population was defined to include patients with T1 and T2 oral squamous cell 

carcinoma with no cervical metastasis evident on clinical or radiological examination treated 

with either a W&W approach, with END or with SLNB. 

 

5.3 Inclusion and exclusion criteria 

Inclusion criteria 

• Patients with pathologically proven oral squamous cell carcinoma. 

• Age over 18. 

•  Clinically and radiologically staged T1 or T2 N0 (TNM 7) before treatment by CT, MRI or 

ultrasound scan. 

• Index oral cancer treated surgically. 

• Neck managed by sentinel lymph node biopsy, elective neck dissection, or a watch and 

wait approach.    

• Patients at least 6 months after surgery at the time of research observations.  

 

Exclusion Criteria: 

• Major head, neck or shoulder surgery prior to the index procedure. 

• Irradiation of head, neck or shoulder region prior to the index procedure. 

• Known recurrence of cancer at time of assessment. 

• Patient unable to give valid consent. 

• Unable to read / understand English. 
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Notable exclusions include non-oral sites (skin, oropharynx, salivary tumours). Patients with 

tumours in these locations present different challenges for resection and staging of the neck 

and are not comparable to patients with oral cavity squamous cell carcinoma. Patients 

requiring free flaps were also excluded. Inserting a free flap usually necessitates elective 

neck dissection at the same time. The presence of a free flap is associated with poorer 

health related quality of life126. For these reasons, this patient group was not included. 

Patents under the age of 18 were excluded. Oral squamous cell carcinoma is rare in people 

under the age of 18. While this study was observational and would not have disadvantaged 

patients in this group, it was unlikely that any patients aged under 18 would meet the 

inclusion criteria. Their inclusion would have added a significant regulatory burden that 

would have been difficult to manage within the resource available. I did not feel that 

excluding this group would introduce any significant bias to the study. 

 

At the time of opening the trial, TNM 7 was the staging system in widespread use. During 

the trial, TNM 8 was released and was generally adopted by multidisciplinary teams. The 

main change in TNM8 to impact this study was the addition of tumour depth of invasion 

(DOI). Tumours with DOI of greater than 10mm are upstaged to T3 by TNM 8127. While this 

upstaging usually happens after pathological assessment of tumour depth, a radiological 

finding or clinical suspicion of a tumour with a depth of invasion of over 10mm that that 

would otherwise be classified as T1 or T2 is not uncommon. A number of tumours that 

would be staged T2 by TNM 7 and so be eligible to be included in this study would be 

upstaged to T3 by TNM and would therefore be ineligible. It appeared likely that clinicians 

would continue to offer both SLNB and END to this group of upstaged tumours and that 

excluding tumours staged T3 by TNM8 solely due to DOI >10mm was more likely to 

introduce bias than not including them. Changing to TNM 8 would have represented an 

unplanned change in inclusion criteria. TNM 7 therefore remained the staging system used 

throughout the study. Records were kept allowing staging and analysis of participants by 

both TNM 7 and 8.  

 

Patients who underwent major head, neck or shoulder surgery or radiotherapy prior to the 

index cancer were excluded. Patients known to have cancer recurrence were excluded.  
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As the main aim of the study was to assess differences in functional and health related 

quality of life outcomes related to SLNB, END and W&W, the morbidity of previous 

treatments or tumour recurrence may have introduced bias. Patients who required adjuvant 

radiotherapy for treatment of the index oral cancer were not excluded.   

 

Patients who had minor oral procedures such as previous local excision of dysplasia were 

not excluded as it seemed unlikely that these procedures would be associated with ongoing 

issues that would introduce bias. Some patients reported shoulder pathology with or 

without previous shoulder surgery. A record of this was taken and patients then followed 

the study protocol.  These patients were excluded from analysis of shoulder function and 

HRQoL outcomes.  Patients unable to read and write in English were excluded. This was a 

pragmatic decision. It was not possible within the resources available to translate patient 

information leaflets and consent forms or to fund translators. Some secondary outcome 

measures (health related quality of life questionnaires) are not validated in languages other 

than English so could not be used. Of the units that recruited to the trials, non-English 

speaking patients accounted for only a small proportion of patients on the head and neck 

clinic. The exclusion of this patient group seemed unlikely to introduce bias to the study. 

5.4 Comparator groups 

Both watch and wait and elective neck dissection groups were simple to define. The sentinel 

lymph node biopsy pathway was more complicated as it spits into two further groups. Those 

found by sentinel lymph node biopsy to have no metastasis do not require further 

treatment and will be known as the sentinel lymph node biopsy negative or sentinel lymph 

node biopsy alone group. In patients where sentinel lymph node biopsy identifies 

metastasis, completion neck dissection is usually performed.  

 

Patients having completion neck dissection are all pathologically node positive and so are 

different from both the elective neck dissection and watch and wait groups. At the point of 

choosing an approach to management of the node negative neck, neither patients nor 

surgeons know if completion neck dissection will be required. Analysis of the sentinel lymph 

node biopsy group should therefore include the outcomes of both those staged negative 

(SLNB alone) and those staged positive after completion neck dissection. This group will be 
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known as the sentinel lymph node biopsy intention to treat group. The question over 

whether completion neck dissection carries greater morbidity that elective neck dissection 

is important. To assess this, the completion neck dissection group will be compared to the 

elective neck dissection group.  

 

5.5 Choice of outcome measures 

A summary of outcome measures used in my study are presented in Table 5 

 

Table 5 Outcome measures 

 

Shoulder range of 
movement 

• Shoulder abduction 
and flexion 

 

Health related quality of 
life measures 

• EORTC Head and 
Neck-35 

• University of 
Washington Quality of 
Life Questionnaire, 

• Neck Dissection 
Impairment Index 

 
Functional measures  

• Shoulder Disability 
Questionnaire 

• MD Anderson 
Dysphagia Index 

Measures of appearance 
or patient adjustment to 

appearance change 

• Derriford Appearance 
Score-24 

• Patient and Observer 
Scar Assessment Score 

• Scar Length 

• Batstone Facial Nerve 
Score 

Prim
ary outcom

e 
m

easure 
Secondary outcom

e m
easures 
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5.6 Primary outcome measure – Shoulder abduction and flexion 

Neck dissection is associated with measurable changes in shoulder range of 

movement11,12,114. Chapter 3 demonstrated transient differences between SLNB and END in 

shoulder abduction11,12,114 and flexion114 . At the time of developing the protocol, only 2 

groups had assessed functional shoulder outcomes in this study population115,118. Neither 

found clear or clinically relevant differences between groups but the shortcomings of both 

trials made the reliability of their outcomes difficult to interpret. My institution had 

experience of using shoulder range of movement as a primary outcome measure42 and I had 

the support and help of the specialist physiotherapist who was involved in this trial. 

Shoulder flexion and abduction were measured as these are the movements required to 

move the arm up and away from the torso and in reaching up and above the head. 

Restriction in these planes of movement can impact activities of daily living such as reaching 

for objects on shelves, brushing hair and self-care and raising food to the mouth.  I adopted 

the measurement protocol that was tested and proven to be effective in this study.  This 

metric appeared to be a useful, valid and reproducible way of assessing if a difference 

between study groups was present and so it was chosen as the primary outcome measure. 

Details on how shoulder range of movement was measured are presented in Appendix 4.  

 

5.7 Secondary outcome measures 

5.7.1 Health related quality of life measures 

Chapter 2 showed that many health related quality of life assessment measures has been 

used to compare END and SLNB but uncertainty with the validity of measurement tools used 

and differences between the groups compared mean no definitive differences in health 

related quality of life between END and SLNB were demonstrated. To address these 

problems this study relied upon well know and validated quality of life questionnaires with 

defined minimal clinically important differences. Three measures were chosen, the EORTC 

Head and Neck-35, the University of Washington Quality of Life Questionnaire and the Neck 

Dissection Impairment Index.  

The EORTC Head and Neck-35 has been used in 2 previous studies of SLNB115,116 but no clear 

difference between END and SLNB were found. Although the range of issues it addresses are 

broad, it does not include neck, shoulder or appearance domains. This is a well-respected 
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and validated head and neck specific quality of life tool with defined minimal clinically 

important differences 102 and so was included in my study. 

The University of Washington Quality of Life Questionnaire was chosen as it is a widely 

accepted and validated head and neck cancer specific quality of life tool with a defined 

minimal clinically important difference 102,104. There was significant experience and expertise 

in this measure within the supervisory team. It provided a broad assessment of health 

related quality of life, was specifically tailored to patients with head and neck cancer and 

included both appearance and shoulder domains. Only 1 paper has previously used it to 

compare END to SLNB and differences in the study groups make its findings difficult to 

interpret121. 

The Neck Dissection Impairment Index was developed specifically to assess differences in 

outcomes after varying techniques of neck dissection and was key in demonstrating the 

difference in morbidity between radical and selective neck dissection34. It therefore seemed 

well suited to assess if differences were present between SLNB and END. It is a well-

recognised and validated measure with a defined minimal clinically important difference. 

Only 1 previous study used it in this setting and while a statistically significant difference 

favouring SLNB was found, this fell short of the minimal clinically important difference117. 

Further details on the content, validity and scoring of the health related quality of life 

measures used is presented in Appendix 4.  

5.7.2 Physical measures 

Chapter 3 showed differences in physical measures other than shoulder range of movement 

including incidence of surgical complications, length of in-patient stay, scar length, texture, 

complexion and soft tissue deficit, time to drain removal, time to oral feeding and skin 

sensitivity. The measures included in this study aimed to include these issues as well as 

others that I thought may be important through my own experience of working with this 

patient group.  

 

I opted to include the Shoulder Disability Questionnaire in my measurement. While both the 

University of Washington Quality of life Questionnaire and the Neck Dissection Impairment 

Index included shoulder morbidity, given the lack of difference found in previous studies 
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and the importance I placed on this issue I believed a further shoulder measure was 

warranted. The Shoulder Disability Questionnaire is a validated measure with a defined 

minimal clinically important difference 110. 

 

Potential differences in swallowing were inferred by the finding that return to full oral 

feeding took longer after END than SLNB94. Another study120 showed swallow outcomes 

measured by the MD Anderson Dysphagia Index were statistically poorer after completion 

neck dissection but the effect size was not clinically significant. While both the University of 

Washington Quality of Life Questionnaire and the EORTC-Head & Neck 35 both contain 

swallowing domains, I felt that this issue warranted additional investigation with a swallow 

specific quality of life tool. The MD Anderson Dysphagia Index is a well-respected and 

validated measure with a defined minimal clinically important difference 108,128.  

 

The remaining measures I opted to include addressed either aspects of appearance or 

individual adjustment to changes in appearance. Chapter 3 identified differences in scar 

length116–118, texture, complexion and soft tissue contour change116 between END and SLNB. 

A paper I published during the preparatory work for this study showed that appearance may 

be an area of concern for people with early oral cancer96. Appearance change after neck 

surgery is multifaceted and so this theme was approached with multiple measurement 

tools. Scar length was a simple and reproducible metric. It was included as the length of a 

surgical scar was an outcome some patients may think of as significant. Scar length on its 

own does not give an adequate assessment of the overall appearance of a scar. The Patient 

and Observer Scar Assessment Score allows a comprehensive assessment of scar quality 

both from the perspective of the patient and of an observer. I chose this measure to allow a 

fuller understanding of the difference in scar appearance between END and SLNB. Lip 

weakness after END has been shown to be of importance to patients 37. A single study in the 

literature review investigated this and found no difference between END and SLNB 116. The 

Batstone Score37 uses a widely recognised and reproducible measure of facial weakness 

(House-Brackmann Scale129) along with simple questions to assess patient awareness of 

weakness and the presence or absence of functional problems related to weakness. I 

included it to specifically assess this aspect of appearance change. The Derriford 

Appearance Score differed from the other measures of appearance chosen. It assessed 
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psychological distress and dysfunction in patients with appearance change by measuring the 

intensity of emotional response towards disfigurement and the frequency of behaviours 

that indicate self-consciousness. It therefore assessed the impact of disfigurement to the 

individual rather than attempting to quantify the nature or severity of change.  

Further details on the content and validity of the physical measures used are presented in 

Appendix 4.  

 

5.7.3 Complications 

Chapter 3 presented the outcomes of 3 studies86,117,118 that showed significantly fewer 

complications after SLNB than END. Three further studies suggested a similar trend11,13,94. 

This difference may be relevant to patients and so it appeared worthy of further 

investigation. Both the incidence and severity of complications after SLNB, END and 

completion neck dissection were assessed. This work is presented in separately in chapter 9. 

 

5.8 Study design 

The study protocol is attached as Appendix 3. The study used mixed methods, was cross 

sectional and included patients at least 6 months after treatment of the index cancer. As 

discussed in previous chapters, prospective studies11,114,115 have suggested that functional 

and HRQoL outcome measures in both SLNB and END change with time. Most changes occur 

within the first 6 months130, so patients with less than 6 months follow up after surgery 

were excluded. A cross-sectional approach, rather than prospective recruitment, was 

chosen to help maximise recruitment. I acknowledge that this may not find transient 

differences between study groups. On balance I felt that late results on a greater number of 

patients would be more desirable than prospective outcomes on a smaller cohort. Multi-site 

prospective recruitment at defined time points would also have introduced logistical 

problems that would have been difficult to manage with the resources available.  

 

The initial plan was to first recruit patients to the SLNB cohort and then to case match 

standard of care patients (by T stage, age and gender, tumour site and time since surgery). 

As recruitment proved more difficult than expected, this was not possible and all eligible 

patients in all groups were approached. Prior to the COVID-19 pandemic, patients were 
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approached at their standard care clinic appointments (their routine cancer follow up 

appointment with their surgeon), given site specific patient information leaflets (Appendix 

3) and invited to attend a dedicated research clinic at a later date. The COVID-19 pandemic 

stopped additional hospital visits for low priority trials such as this. I applied for a minor 

amendment allowing  patients to be identified, approached, recruited and assessed at the 

same routine standard of care appointment or at their next scheduled appointment to 

avoided extra visits. Overall, given the observational nature of the study and the low risks 

involved, I felt that the risk to patients of allowing only a short time to read patient 

information leaflets and agree to the study was an acceptable compromise given the 

exceptional challenges faced. The ethics committee shared this view and the amendment 

was approved.  

 

Local clinical records and pre-existing databases of head and neck cancer patients were used 

in all sites to assist in identification of eligible patients. Lists were then refined to comply 

with inclusion and exclusion criteria. In addition to this, clinic lists were screened and 

patients recruited opportunistically from routine follow up appointments.    

 

5.9 Sample size 

There was difficulty calculating an exact sample size for the primary outcome measure 

(shoulder flexion and abduction) as there was limited data on which to base calculations. 

Using results from a study with similar patient groups118 an estimated sample size for 

shoulder morbidity was calculated using the t-test based on mean differences in the 

Constant-Murley shoulder score. Assuming standard deviations for each group and using a 

0.05 significance value, the minimum sample size required to produce a 90% power value 

was 34 (17 in each group). I aimed to recruit 40 patients and after analysis of this initial 

data, up to a total of 100 SLNB and 50 standard of care participants. While larger sample 

sizes would have been advantageous in producing greater statistical significance, I expected 

to be limited by resources and the time scale of the study. Reviews of pre-existing databases 

of patients who had undergone SLNB in Aintree and Queen Elizabeth Hospitals suggested 

that with all sites recruiting, the recruitment target of 150 face to face patients was 

achievable. 
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Secondary outcome measures were expected to be more difficult to power and sample size 

was therefore pragmatic. Two approaches were employed to address this. The first was to 

send questionnaires by post to eligible patients who were not able to attend research 

clinics. This group was referred to as the ‘postal questionnaire’ cohort. I aimed to recruit a 

postal questionnaire sample 50% of the size of the face to face SLNB cohort, with a 

minimum of 50 patients. Based on an expected return rate of 60%, I expected to send 

questionnaires to around 85 patients to achieve this. The majority of this patient group was 

expected to come from the London site.  

The second approach to recruitment was a data sharing agreement with sites in North 

America and Canada. This was arranged with the University of Toronto. Eligible patients 

would complete the EORTC Head and Neck 35 Quality of Life Questionnaire, University of 

Washington Quality of Life Questionnaire, Neck dissection Impairment Index, Shoulder 

Disability Questionnaire, MD Anderson Dysphagia Index and the Derriford Appearance 

Score. Data was to be collated by the University of Toronto, anonymised and shared.  Sites 

that confirmed their input included the University of Utah, the MD Anderson Cancer Centre, 

Texas, University of Miami, University of Michigan, Ohio State University, Jefferson Health 

and the Henry Ford Health System. The data sharing agreement, dictionary of terms and 

data collection forms are presented in Appendix 5.  

5.10 Study sites  

The study was initially planned to run across 4 sites: Aintree University Hospital, Liverpool, 

Queen Elizabeth Hospital, Glasgow, Crosshouse Hospital, Ayrshire and Guys Hospital, 

London. As part of mitigation for the effects of COVID-19, 2 further UK sites were 

approached: Ninewells Hospital, Dundee, Aberdeen Royal Infirmary, Aberdeen.  

Guys Hospital withdrew support before the study opened. Ninewells Hospital delayed 

opening due to COVID-19, then withdrew support. Toronto University delayed opening due 

to COVID-19. The North American chief investigator then moved posts and was unable to 

open the study or co-ordinate data collection from other sites. Aintree University Hospital, 

Liverpool, Queen Elizabeth Hospital, Glasgow, Crosshouse Hospital, Ayrshire and Aberdeen 

Royal Infirmary, Aberdeen, all opened and recruited to the study.  
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5.11 Statistical analysis 

Statistical analysis of quantitative data was performed using R statistical software. The 

Wilcoxon Mann–Whitney U test was used for comparison of the University of Washington 

Quality of Life Questionnaire, Shoulder Disability Questionnaire, Neck Dissection 

Impairment Index, EORTC-H&N43, MD Anderson Dysphagia Inventory, Batstone facial nerve 

questionnaire, DAS24 and scar length in the 2 treatment groups. The Fisher exact test was 

used to test for significant differences between nominal variables of the 2 groups. Statistical 

significance is considered at p < .05. Data was presented as median (interquartile range) 

given the small size of the study populations.  

5.12 Data collection  

Recruited participants were reviewed by a single researcher (CMcD) for measurement of 

shoulder range of movement, Batstone facial nerve scores, measurement of scar length and 

the observer score of the patient and observer scar assessment score (POSAS). Patients 

were then sat in a quiet area to complete quality of life questionnaires. Research nurses and 

CMcD were available to answer queries or address concerns. Eligible patients who were 

unable to attend research clinics were sent QoL questionnaires by post (postal 

questionnaire cohort). Digital questionnaires were not explored as an option due to the 

limited resources available. Many of the questionnaires did not have digital versions 

available. Shoulder measurements, Batstone facial nerve scores and patient and observer 

scar assessment scores (POSAS) were therefore not available for these patients. 

5.13 COVID -19 mitigation 

The COVID-19 pandemic caused logistical problems. Recruitment was paused for sustained 

periods at all sites. Opening of some sites was significantly delayed. Research nurse resource 

was reallocated to COVID-19 trials making patient identification and recruitment more 

difficult. I employed various mitigations, including opening new sites (Dundee and 

Aberdeen), changing the model of recruitment, and extending the period of recruitment. 

Research conduct at clinics and interactions with patients were amended to adhere to the 

clinic flow, PPE and distancing guidance for each site. This varied with time and by site as 

local guidance and COVID-19 prevalence changed. Patients were contacted before attending 

clinic and screened for COVID symptoms (new cough, raised temperature and loss of smell) 

and advised not to attend if any were present. Masks were worn by patients and 
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researchers. The patient’s mask was only removed to check for facial muscle weakness and 

length of neck scar, then replaced for the rest of the visit.  Waiting rooms were socially 

distanced. Participants were asked to cleanse their hands with alcohol gel on entry to the 

hospital. 

 

5.14 Ethical considerations, risks, burdens, benefits and regulatory issues. 

The study was sponsored by the Liverpool Joint Research Office (Sponsor Ref: UoL001296). 

Ethical approval was applied for and granted (Study title: Outcomes following neck surgery 

in oral cancer: Understanding the contribution of sentinel node biopsy. REC reference: 

18/SC/0419, Protocol number: UoL001296, IRAS project ID: 199671) 

 

A number of amendments were obtained.  

1. March 2020. Minor (non-substantial) amendment. Addition of Crosshouse hospital 

(Ayrshire) and Ninewells hospital (Tayside) as study sites. The author was due to 

move to Ninewells hospital to take up a new post. Interest in recruiting to the study 

had been expressed by a clinician in Crosshouse. The addition of both sites was 

thought likely to assist recruitment. Approval coincided with the first COVID-19 

lockdown. 

2. November 2020. Substantial amendment. COVID-19 mitigation. Change of 

recruitment away from planned research clinics to opportunistic recruitment on the 

same day. Alteration of patient information material to reflect this. COVID-19 safe 

clinic flow plan added (adherence to locally agreed procedures in each site).  

3. April 2021. Minor (non-substantial) amendment. Change of PI in Ninewells hospital 

and addition of Aberdeen Royal Infirmary (Grampian) as site. This coincided with the 

author moving to a new post in Aberdeen Royal Infirmary.  

4. June 2021. Minor (non-substantial) amendment. Data sharing agreement with 

Toronto.  

5. January 2022. Minor (non-substantial) amendment. Extension of recruitment by 1 

year.  
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The main burden to participants from this study was the inconvenience of travelling to 

hospital and taking time out from their usual daily routine to attend an additional clinic. To 

minimise this inconvenience, each participant was offered travel costs of up to £10 for 

attending the additional clinic. When the recruitment pathway was changed to allow 

recruitment and data collection on the same day as the patient attended for a routine 

clinical follow up this was no longer necessary.  

 

Given the observational nature of the study, the likelihood of causing harm to patients was 

considered small. As the study involved questionnaires based around personal issues and 

worries, there was a risk of emotional upset. Completing the questionnaires may have 

caused patients to think about how surgery for their cancer impacted their lives. It may have 

brought to light aspects of their physicality that they had not previously considered a 

problem which could leave them feeling unhappy and dissatisfied. A health care 

professional was present at all times on the research clinic and any patient showing signs of 

distress was given the opportunity to speak to them. Each site had access to a clinical nurse 

specialists, an emotional support counsellor and a clinical psychologist if required. Patients 

completing questionnaires at home were given the contact details of the research team to 

access support in the event of distress.  

 

5.15 Data handling and record keeping 

Anonymised datasets were kept on a password protected computer within Aintree 

University Hospital NHS Trust, in a locked room, with access only available to CMcD and RS. 

Anonymised recordings and transcripts of patient interviews were kept on secure, password 

protected University of Liverpool managed networked computers with access available only 

to CMcD. Master files and study documentation are archived at Aintree University Hospital 

(within the R&D department) and will be retained for a period of 5 years following 

completion of the project. 

 

5.16 Funding 

Grants were secured from the British Association of Oral and Maxillofacial Surgeons (project 

grant of £5,100) and British Association of Surgical Oncology (NIHR partnership grant of 



 98 

£2,270). This allowed the study to be included in the NIHR research portfolio and secured 

support from the research nurse team in England. 

 

5.17 Conclusions 

This chapter explored the rationale behind the choice of study population, primary and 

secondary outcome measures and study design of the quantitative aspect of this research. It 

discussed the impact of the COVID-19 pandemic, and the steps take mitigate this. This study 

was an observational, cross sectional cohort study to compare post-operative shoulder 

range of movement (flexion and abduction), health related quality of life outcomes and 

complications in patients more than 6 months after sentinel lymph node biopsy, elective 

neck dissection or a watch and wait approach to the neck for management of T1 and T2 N0 

oral squamous cell carcinoma. The chapters that follow present the results.  
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Chapter 6. Results – Demographics 
 

6 Introduction 

This chapter presents and analyses the demographics of the study cohort.  

 

6.1 Demographics 

Seventy nine patients were recruited from four sites (49 SLNB negative, 5 completion neck 

dissection after positive SLNB, 11 END, and 14 W&W). Four SLNB negative patients from a 

single site (Queen Elizabeth Hospital, Glasgow) were excluded. One withdrew consent after 

recruitment and three were found to be ineligible after recruitment (all had completed less 

than six months of follow up). Sixty nine patients were assessed face to face on clinic. 

Twenty two patients who did not wish to be assessed on clinic were sent postal 

questionnaires. Six responded (3 SLNB negative, 3 W&W, 27% response rate). Seventy five 

patients were therefore included in the analysis (45 SLNB negative, 5 completion neck 

dissection after positive SLNB, 11 END and 14 W&W).  

 

Demographics are shown in Table 6. Age at surgery was significantly different when all 

groups were compared (p=0.008) but no difference reaching significance was found on 

directly comparing groups to one another. Gender was not distributed evenly when all 

groups were analysed together (p=0.019). A greater preponderance of females was noted in 

the END and completion neck dissection groups but when groups were directly compared to 

one another, no differences of statistical significance were found. Depth of invasion was 

greater in the END group than the SLNB negative and SLNB ITT groups (p=0.028), but no 

significant difference was demonstrated to other groups.  There were no differences 

between groups in time from index surgery to assessment (p=0.177) or in tumour site 

(p=0.234). Only two patients had extra-nodal extension on pathological analysis. Both were 

in the completion neck dissection group.  These were also the only two patients to receive 

adjuvant therapy (one radiotherapy, one chemoradiotherapy).  
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TNM stage is presented in Tables 7 and 8. TNM 7 was the staging system in use at the time 

the study opened and remained our preferred tool through the study. TNM 8 came into use 

during the data collection period. This revision recognised the prognostic importance of 

depth of tumour invasion and extra-nodal extension. Tumour stage is therefore presented 

for both TNM 7 and 8 for completeness. All subsequent references to TNM stage in this 

work related only to TNM 7.  

 

6.2 Demographics - staging by TNM 7 

No significant difference was found between groups in T stage by TNM7 (p<0.1066). The 

majority of patients were staged T1 (68, 91%) but this varied sightly between groups (SLNB 

negative 42[89%], END 9[82%], completion neck dissection 3[60%], W&W 14[100%]). All 

patients in the study were staged either N0 or N1 and the difference between groups 

reached statistical significance (p<0.001). As would be expected, this difference was due to 

all patients in the completion neck dissection group being staged N1 (5, 100%). A single 

patient in the SLNB negative group with a false negative result had a final stage of N1 after 

salvage surgery. All patients in the END and W&W groups were staged N0 (END 11 [100%], 

W&W 14 [100%]). 

 

6.3 Demographics - staging by TNM 8  

Fifteen patients (20%) were upstaged by TNM 8 based on depth of invasion (11 [15%] to T2, 

4 [5%] to T3). This equated to 11 (24%) of SLNB negative patients, 2 (40%) of completion 

neck dissection patients, 13 (26%) of SLNB ITT patients, 4 (36%) of END patients, and no 

patients in the W&W group.  When assessing the entire cohort, differences in T and N stage 

reached statistical significance (p<0.001). On direct comparison of subgroups, the only 

difference of statistical significance was a higher T stage in completion neck dissection than 

in END (p=0.038).  

 

6.4 Additional patients from London site 

Neck dissection impairment index (NDII) outcome data for an additional 35 eligible patients 

(23 SLNB negative, 12 after completion neck dissection) from a previous project was shared 

by a collaborating group. For clarity this patient group will be called the NDII cohort. After 
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the inclusion of these patients, no differences between groups were found in age (p<0.876), 

site (p=0.683) or T stage by TNM 7 (p=0.65). Information on DOI was not available and so 

staging by TNM8 could not be calculated. Four patients had post operative adjuvant 

radiotherapy or chemoradiotherapy. All were in the completion neck dissection group. 

 

6.5 Sensitivity, specificity and negative predictive value of sentinel lymph  node 
biopsy 

Of the 50 patients in the SLNB ITT cohort, 5 were stage node positive by SLNB and 

underwent completion neck dissection. One patient had a false negative SLNB and 

underwent therapeutic neck dissection giving a sensitivity 83,3%, a specificity of 100% and 

negative predicative value of 97.8%. This compared favourably with other studies as shown 

in Table  9.  
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Table 6 Main study cohort demographic data. 

 Total N=75 
SLNB -ve 

N=45 

END 

N=11 

Completion neck 

dissection N=5 

SLNB ITT 

N=50 

W&W 

N=14 
p 

Age at surgery median (IQR) 63 (55, 68) 60 (54, 66) 63 (62, 68) 63 (62,68) 66 (55,68) p=0.008 

Time to assessment (days) median (IQR) 770 (421, 1085) 
1341 (1157, 

1554.5) 
692, 694 (513, 799) 

749.5 (422.5, 

1080) 
437.5 (1701.25) p=0.177 

Gender 
F 19 (42%) 7 (64%) 3 (60%) 22 (44%) 4 (29%) 

p=0.019 
M 26 (58%) 4 (46%) 2 (40%) 28 (66%) 10 (71%) 

Site 

Buccal 2 (4%) 0 (0%) 0 (0%) 2(4%) 0 (0%) 

p=0.243 

FOM 10 (22%) 0 (0%) 0 (0%) 10(20%) 6 (43%) 

Lip 2 (4%) 0 (0%) 0 (0%) 2(4%) 0 (0%) 

Maxilla 1 (2%) 1 (9%) 0 (0%) 1(2%) 0 (0%) 

Retromolar 2 (4%) 1 (9%) 1 (20%) 3(6%) 1 (7%) 

Tongue 28 (62%) 9 (82%) 4 (80%) 32(64%) 7 (50%) 

Depth of invasion (mm) Median (IQR) 2.8 (1.35, 5.3) 6 (3.9, 7.1) 10.8 (3.2, 13) 2.95 (1.47, 6.12) 1.95(1.49, 2.53) p=0.066 

Extra nodal extension (%)  0(0) 0(0) 2(40) 2(4) 0(0) p=0.021 
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Table 7 Main study cohort staging (TNM 7). 

Stage TNM 7 
SLNB-ve 

N (%) 

END 

N (%) 

Completion neck 

dissection  

N (%) 

SLNB ITT 

N (%) 

W&W 

N (%) 
p 

T1 42 (93) 9(82) 3(60) 45(90) 14(100)  

T2 3(7) 2(8) 2(40) 5(10) 0(0)  

T3 0(0) 0(0) 0(0) 0(0) 0(0) 0.1066 

N0 44(97) 11(100) 0(0) 44(88) 14(100)  

N1 1(3) 0(0) 5(100) 6(12) 0(0) <0.001 

N3b 0(0) 0(0) 0(0) 0(0) 0(0)  

 

 
Table 8 Main study cohort staging (TNM 8). 

Stage TNM 8 
SLNB-ve 

N (%) 

END 

N (%) 

Completion neck 

dissection N (%) 

SLNB ITT 

N (%) 

W&W 

N (%) 
p 

T1 31(69) 5(45) 3(60) 34(68) 14(100)  

T2 12(27) 6(55) 0(0) 12(24) 0(0)  

T3 2(4) 0(0) 2(40) 4(8) 0(0) <0.001 

N0 43(96) 11(100) 0(0) 43(86) 14(100)  

N1 1(2) 0(0) 3(60) 4(8) 0(0)  

N3b 1(2) 0(0) 2(40) 3(6) 0(0) <0.001 

 
Table 9 Sensitivity, Specificity and Negative Predictive Value 

Study Sensitivity (%) Specificity (5) Negative Predictive Value (%) 

Own data 83.3 100 97.8 

Hasegawa9 86.5 100 92.1 

Garrel10 72.4 100 93.2 

Schilling11 86 100 95 
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6.6 Conclusions 

Few differences reaching statistical significance were noted between groups. Tumour depth 

of invasion was greater in the END group than the SLNB negative and SLNB ITT groups. The 

END group may have a greater burden of disease at the primary site. This did not translate 

to a difference in T stage on TNM 8, where depth of invasion forms part of the staging 

process. The completion neck dissection group is different from the others in that it only 

contains patients with regional metastatic disease. It also contains the only two patients 

who underwent adjuvant therapy. This difference will be borne in mind when analysing 

outcomes. It is possible that further differences between groups were present, but the size 

of this sample was too small to demonstrate these statistically. The chapters that follow will 

present physical and health related quality of life outcomes for these groups.  

 

 



 105 

Chapter 7. Results - Physical measures 
 

7  Introduction 

This chapter presents the results of physical outcome measures. A SLNB intention to treat 

(SLNB ITT) group is also presented. This group includes all of those who undertook a SLNB 

approach including those found to be node negative (SLNB negative) and those found to be 

node positive (SLNB positive) including the effects of completion neck dissection.  

 

7.1 Shoulder range of movement 

Measurements of shoulder abduction and flexion were available for 57 patients (34 SLNB 

negative, 5 completion neck dissection, 10 END and 8 patients W&W). Nine patients (5 SLNB 

negative, 1 END, 3 W&W),  had pre-existing shoulder pathology and were excluded. A 

further 9 had no shoulder measurements taken (6 returned postal questionnaires by post 

and so were not examined on clinic and 3 patients attended a research clinic when neither 

clinicians validated to undertake shoulder measures were present). Median and IQR 

comparing abduction and flexion on the operated side for each intervention are presented 

in Table 10.  The median difference in abduction and flexion between operated and non-

operated sides is also presented. Positive numbers indicate a greater range of movement 

while negative numbers indicate a lesser range of movement compared to the non-

operated side. Although the W&W group did not have neck surgery, their outcomes are 

included for reference.  

 

No difference of statistical significance was found between groups in shoulder flexion 

(p=0.128). A comparison across all groups showed a significant difference in abduction 

(p=0.026) but when groups were compared directly to one another no statistically 

significant differences were found. Limitation of abduction was less after SLNB (both 

negative SLNB and SLNB ITT) than END (0[0,7] vs. 0,[-10,0] p=0.018) and (0[0,2] vs. 0,[-10,0] 

p=0.022) respectively. All differences in shoulder range of movement were smaller than the 

standard error of measurement (25◦ for flexion and 21◦ for abduction). 
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Table 10 Shoulder range of movement 

Median 

(IQR) 

END 

N=10 

SLNB -ve 

N=34 

Completion 

neck 

dissection 

N=5 

SLNB ITT 

N=39 

W&W 

N=8 
p 

Abduction 

operated 

side 

160 (140, 165) 150 (140, 157) 158 (155, 160) 150 (140, 158) 162 (147.5,165) 0.026 

Flexion 

operated 

side 

145 (130, 150) 148 (140, 155) 150 (146, 155) 148 (140, 155) 155 (148.5,165) 0.128 

Abduction 

(Operated 

Vs Non-

Operated 

side) 

0 (-7.5, 0) 0 (0, 5.5) 0 (0, 2) 0 (0, 7) 0 (0, 0) 0.033 

Flexion 

(Operated 

Vs Non-

Operated 

side) 

2 (-2.5, 10) 0 (-4.25, 2) 4 (0, 5) 0 (-5, 4.5) 0 (0, 0) 0.193 

Measurements in degrees. Negative numbers indicate decreased range of movement. 

 

7.2 Batstone facial nerve score  

Forty two SLNB negative, 11 END, 2 completion neck dissection and 14 patients after W&W 

completed the patient aspect of the Batstone facial nerve score. More patients in the END 

group (4, 36%) reported concerns with the way their lip moved than those in either the 

negative SLNB group (3, 7%) or the SLNB ITT group. This difference reached statistical 

significance (p=0.02). No differences of significance were found between groups in patients’ 

perceptions of their ability to eat, smile or drink due to lip weakness. No patients in the 

completion neck dissection or W&W groups reported any lip weakness. Results are 

presented in Table 11.    
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Table 11 Batstone Facial Nerve Score. 

N (%) 
SLNB-ve 

N=42 

END 

N=11 

Completion neck dissection 

N=2 

SLNB ITT 

N=44 

W&W 

N=14 
p 

Move 3(7) 4 (36) 0(0) 3(7) 0(0) 0.027 

Eat 3(7) 2 (18) 0(0) 3(7) 0(0) 0.222 

Smile 3(7) 2 (18) 0(0) 3(7) 0(0) 0.222 

Drink 1(2) 0(0) 0(0) 1(2) 0(0) 0.511 

Patients’ perceptions of their ability to eat, smile or drink due to lip weakness. N= those reporting a concern in 

the relevant domain. 

 

Observer grading of facial nerve weakness using the House Brackmann scale was available 

for 42 SLNB negative patients, 11 END patients, 4 patients after completion neck dissection 

and 14 after W&W. As may be expected, no patients in the W&W group displayed any 

weakness but data from this group is included for completeness. Objective weakness was 

defined as any measurable weakness on the House Brackmann scale (a score of greater than 

1). Objective weakness was noted in 5 (12%) of SLNB negative patients (4 ipsilateral, 1 

contralateral), 5 (45%) of END patients (4 ipsilateral, 1 contralateral) and 1 (50%) of 

completion neck dissection patients (both ipsilateral). Elective neck dissection was 

associated with a higher incidence of weakness than negative SLNB (5 [45%] vs. 5[12%] 

p=0.023), SLNB ITT (5 [45%] vs. 6[14%] p=0.032) and W&W (5 [45%] vs. 0[0%] p= 0.009).  

Disfiguring weakness was defined as a score of 4 or more on the house Brackmann scale as 

this indicates weakness associated with disfigurement at rest. This was present in 1(2%) of 

patients after negative SLNB, 2(18%) after END, 1(50%) after completion neck dissection 

group and 2(4%) in the SLNB ITT group. This difference reached statistical significance when 

comparing all groups together (p=0.021) but no differences reaching significance were 

demonstrated on subgroup analysis. Results are shown in Table 12.  
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Table 12 Observed weakness of the lip (House-Brackmann scale) 

 N(%) 
SLNB-

ve  
N=42 

END 
N=11 

Completion 
neck 

dissection 
N=2 

SLNB ITT  
N=44 

W&W  
N=14 

P 

Objective 
weakness 

Yes 5(12) 5(45) 1(50) 6 (14) 0(0) 
 0.007 

No 37(88) 6(65) 1(50) 38 (86) 14(0) 

Disfiguring 
weakness/ 
asymmetry 

at rest (4 
and above) 

Yes 1(2) 2(18) 1(50) 2 (4) 0(0) 

0.021 

No 41(98) 9(81) 1(50 43 (96) 14(100 ) 

 

Concordance between patient reported weakness and House Brackmann score was high. 

Only 1 patient from the SLNB negative group reported having weakness that was not 

evident clinically to the observer. Two patients (1 SLNB negative, 1 END) had lip weakness 

not reported by the patient but noted by the observer (House Brackmann grade 2 and 4 

respectively). 

 

7.3 Scar length 

Scar length was available for 47 patients (33 SLNB negative, 10 END, 4 completion neck 

dissection). Results are shown in Table 13. 

Scars were significantly shorter after negative SLNB than after END (60 vs 157.5mm, 

p<0.001). No difference in length of scar was found between END and completion neck 

dissection ( 157.5 vs 147.5 mm, p=0.702). 

 

Table 13 Scar length 

Median (IQR) 
SLNB -ve 

N=33 

END 

N=10 

Completion neck 

dissection N=4 
 

Scar length (mm) 60 (50, 70) 157.5 (138.75, 167.5) 147.5 (143.75, 153.75) p=0 

 

7.4 Patient and Observer Scar Assessment Scale  

Patient scores were available for 40 patients after negative SLNB, 10 after END and 4 after 

completion neck dissection. Outcomes are presented in Tables 14 and 15. Lower scores 

indicate an appearance closer to normal skin. The total score range is from 6 to 60, with 6 

indicating normal skin. The overall opinion range is 1 to 10 where 1 indicates normal skin. 
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No MCID is defined for this measure. Completed forms had no missing datapoints. This is 

likely due to the simplicity and clarity of this measure.  

 

Differences reaching significance were noted on comparing all groups in both patient total 

score (p=0) and patient overall opinion (p=0.003). Subgroup analysis showed a difference of 

significance favouring the SLNB ITT group over END in both patient total score (8 [6, 13.25] 

vs 10 [9.5, 23] p=0.02) and patient overall opinion (1 [1, 3.25] vs 3 [2, 4.75] p=0.035). No 

difference was found on comparing END to completion neck dissection in either total score 

(p=0.21) or overall score (p=0.415). 

 

Observer scores were available for 38 patients after negative SLNB, 10 after END, and 4 

after completion neck dissection. Differences of statistical significance were found when 

comparing all groups in both observer total score (p=0.001) and observer overall opinion 

(p=0). Subgroup analysis showed a difference favouring SLNB ITT over END in both observer 

total score (12 [9, 17] vs. 16.5 [15.25, 20.75] p=0.025) and observer overall score (2 [2, 3] vs. 

3 [3, 4] p=0.001). A comparison between END and SNLB negative patients was also 

significant (11 [9, 15] vs. 16.5 [15.25, 20.75] p=0.005). On comparing END to completion 

neck dissection a difference of significance favouring END was noted in the observer overall 

score (3 [3, 4] vs 5.5 [4, 7] p=0.039) but no difference was found in observer total score 

(p=0.065).  

Table 14 Patient and observer scar assessment scale. Total scores (Range 6 – 60, with 6 being normal skin). 

Total score 

Median 

(IQR) 

SLNB -ve END SLNB ITT 
completion neck 

dissection 
p 

Patient 7 (6, 10) 10 (9.5, 23) 8 (6, 13.25) 18 (14, 24) 0 

Observer 11 (9, 15) 16.5 (15.25, 20.75) 12 (9, 17) 29.5 (22.25, 35.5) 0.001 

 
Table 15 Patient and observer scar assessment scale. Overall opinion (Range 1 – 10, with 1 being normal skin). 

Overall 

opinion 

Median (IQR) 

SLNB -ve END SLNB ITT 
completion neck 

dissection 
p 

Patient 1 (1, 3) 3 (2, 4.75) 1 (1, 3.25) 5 (2, 5) 0.003 

Observer 2 (2, 2) 3 (3, 4) 2 (2, 3) 5.5 (4, 7) 0 
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7.5 Length of in-patient stay 

Length of stay was significantly different between groups (p=0.003). A shorter stay was 

found after both negative SLNB and SLNB ITT than END (SLNB and SLNB ITT 1[1,2] vs. END 

4[2.5,6,25] p=0.004) and a shorter length of stay after W&W than both negative SLNB 

(1[0,1] vs. 1[1,2] p=0.025) and the SLNB ITT group (1[0,1] vs. 1[1,2] p=0.018). No difference 

in length of stay was found between END and completion neck dissection (4(2.5,6.5) vs 

1(1,4) p=0.354).  

Results are shown in Table 16. 

 

Table 16 Length of in-patient stay. 

Median 

(IQR) 

SLNB-ve 

N=45 

END 

N=11 

SLNB 

ITT 

N=50 

Completion 

neck 

dissection 

N=5 

W&W 

N=14 
P 

Length of 

in-patient 

stay (days) 

1 (1, 2) 4 (2.5, 6.5) 1 (1, 2) 1 (1, 4) 1 (0, 1) 0.003 

 

7.6 Discussion 

Shoulder range of movement was the primary outcome measure in this study. Some 

differences in shoulder range of movement reached statistical significance but the effect 

size was small. The systematic review identified one study 114 that showed better ipsilateral 

forward flexion and abduction in the SLNB negative group than in either END or completion 

neck dissection groups at 6 weeks but found no difference at 6 or 12 months. This 

difference reached statistical significance, but the magnitude of effect was small. A study 

comparing operated to non-operated sides after selective neck dissection27 demonstrated a 

mean loss of 9 degrees of shoulder flexion (95% CI: 3-14 degrees) and a mean loss of 8 

degrees of abduction (95% CI: 2-14 degrees). The magnitude of effect in both studies fell 

well below the standard error of measurement (25 degrees for flexion and 21 degrees for 

abduction)131. Given that when comparing the side after selective neck dissection to the 

non-operated side the magnitude of difference was smaller than the standard error of 

measurement, it seems unlikely that a larger difference would be present between END and 

SLNB. A pattern of changing shoulder symptoms with time was seen in 2 randomised trials 

11,12. Both found better HRQoL shoulder outcomes after SLNB than END, but this difference 



 111 

was no longer present between 3 and 6 months after surgery. The patient group in this 

study were all more than 6 months after surgery and so transient differences in shoulder 

measures may well have passed. The finding of only small differences in range of movement 

between groups on long term follow up is however important as it makes it unlikely that this 

would be a useful outcome measure at this time point. 

 

 Shoulder syndrome describes a constellation of neck and shoulder symptoms that is poorly 

understood. Limitation of movement is only one aspect of this. Shoulder morbidity may be 

more usefully assessed as a health related quality of life problem than by range of 

movement. This may be better at encompassing the impact that shoulder syndrome has on 

patients’ lives. I will explore idea further in chapters 7 and 13.  

 

 Lip weakness was more common after END than SLNB (both SLNB negative and ITT) in both 

patient reported lip weakness and observer assessed lip weakness. The incidence of this was 

higher after END and completion neck dissection than SLNB. A SLNB approach did not 

remove this complication entirely and observable weakness was seen in 5 (12%) of SLNB 

negative patients. The incidence of weakness after END demonstrated in this study was 

higher than the 16% and 23% reported in other studies37,132. Elective neck dissection was 

often performed by trainees at the main recruiting site whereas SLNB was usually 

performed by consultants. This may introduce bias in favour of the SLNB group.  

 

Neck scar was longer after END than SLNB but there was no difference in scar length 

between END and completion neck dissection. This finding is not unexpected. Length of scar 

is a question often asked by patients when deciding between treatment options. A longer 

scar does not necessarily have a poorer appearance than a shorter scar, but scar length on 

its own does not encapsulate this. Scar appearance was rated better on the Patient and 

Observer Scar Assessment Scale by both patients and observers after SLNB (both SLNB 

negative and SLNB ITT) than after END. Elective neck dissection had a better appearance 

than completion neck dissection on the overall score of the observer scale of the Patient 

and Observer Scar Assessment Scale only while no difference was found in observer total 

score. The reason for this inconsistent effect is not clear. It may be that patients were less 

critical of their scar appearance than medical observers or that the numbers in this group 
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were too small to definitively identify any difference that was present. In the lead up to this 

study I published a paper looking at outcomes of the University of Washington Quality of 

Life Questionnaire in patients with early oral cancer96. This identified appearance as a 

concern for patients. A difference in appearance may therefore be relevant to patients. This 

will be  explored further with HRQoL results in the following chapter and qualitative 

interview results in chapter 13.  

 

Length of in-patient stay was shorter after both negative SLNB and SLNB ITT than END while 

no difference was found between END and completion neck dissection. A shorter stay after 

negative SLNB than END may be expected given that SLNB is a smaller procedure. Length of 

stay was one of the main factors that made SLNB more cost effective than END in health 

economic analysis 84 and so is a relevant outcome measure. These findings are in keeping 

with the direction of effect in international studies but length of stay in all groups appears to 

be shorter in the United Kingdom than in other countries13,94. Length of stay after neck 

dissection (either completion or elective) depends on a number of factors including time to 

drain removal and incidence of complications. It is often cited by head and neck surgeons 

that completion neck dissection is associated with a higher incidence or with more severe 

complications than END94. There is no published evidence to support this statement. If this 

were the case it may be expected that completion neck dissection would have a longer 

inpatient stay. While these results did not show this, given the low number of patients in 

the completion neck dissection group, the certainty of this observation is low and warrants 

further investigation. The incidence of complications after both elective and completion 

neck dissection are presented in chapter 9. In chapter 13 I will explore patient perspectives 

of the relevance of differences in length of stay.  

 

7.7 Conclusions  

While no difference was found in the primary outcome measure, shoulder range of 

movement, differences in scar length, scar appearance, weakness of the lower lip and 

length of stay favouring SLNB over END were found. The following chapter will present 

health related quality of life outcome measures for this study cohort. This, along with the 
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outcomes of the interviews in chapter 13 will help inform the meaning and impact of these 

findings to patients.   
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Chapter 8. Health related quality of life measure measures 
 

8. Introduction 

This chapter will present the quantitative results from health related quality of life 

questionnaires.  

 

8.1 Exclusions 

Of the 75 patients in this study, 9 (5 SLNB negative, 1 END, 3 W&W) reported pre-existing 

shoulder pathology and were excluded from analysis in the shoulder disability 

questionnaire, neck dissection impairment index and shoulder domain of the University of 

Washington quality of life questionnaire.  

 

8.2 Missing data 

Some quality of life measures were not completed by a small number of participants. Details 

on this are presented for each measure below. The reasons for this varied. Participants 

occasionally did not allow adequate time for the clinic and needed to leave for transport 

before completing all measures. Specific issues were encountered with incomplete 

paperwork or printing errors on two clinics (both on the initial day of running the clinic in 

these sites). One was identified and rectified early in the clinic and no data was lost. The 

other was only recognised after the event. When this occurred, patients were followed up 

by the research nurse team with a phone call and copies of incomplete or missing 

questionnaires were sent to the participants with a stamped addressed envelope.  This 

mitigated lost data, but the return rate was generally low. Ethical approval only allowed a 

single follow up contact with patients. The number of different measures being used proved 

difficult to manage, especially for research nurses working on clinics for the first time.  After 

the first encounter with this, a questionnaire checklist that was completed before 

participants left clinic was compiled. This was helpful in assuring data completeness.  

 

Missing data fields were rare and accounted for less than 2% of data points across all 

measures other than the DAS-24. There was no apparent pattern to missing data values.  
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When missing data was required for the calculation of subscale or global scores, the median 

of the available scores for that participant was substituted for the missing value. The DAS-24 

dataset contained 5 data collection forms that were less than 80% complete (4 SLNB 

negative, 1 completion neck dissection). All 5 were excluded from analysis as the validity of 

the results may be questionable with such a volume of missing data. The reason for this 

omission is not entirely clear but it seems likely some participants missed questions printed 

on the reverse side of a page. A further 7 patients returned questionnaires with a single 

missing data point. Six participants who were not able or willing to be assessed on clinic 

returned questionnaires by post (3 SLNB-ve, 3 W&W). Shoulder range of movement was 

therefore not available for these participants.  

 

8.3 Shoulder Disability Questionnaire 

Completed shoulder disability questionnaires were available for 55 patients (31 SLNB 

negative, 10 END, 4 completion neck dissection, 10 W&W). Nine patients were excluded due 

to pre-existing shoulder pathology (5 SLNB negative, 1 END, 3 W&W. No data was available 

for 7 SLNB negative patients. This was due to a printing error on a single clinic. One 

questionnaire (SLNB negative) was incomplete and could not be used.  

Patients across all groups scored highly. The difference in overall transformed score did not 

meet the MCID of 4 points defined for this measure 110. No statistically significant difference 

was found between groups in either overall score or the proportion of patients within each 

group who achieved the best possible score. Results are shown in Table 17. 

 
Table 17 Shoulder Disability Questionnaire 

SDQ 
SLNB-ve  

N=31 

Completion 

neck 

dissection 

N=4 

SLNB ITT 

N=35 

END  

N=10 

W&W 

N=10 
p 

Overall 

score 

Median 

(IQR) 

0(0,0) 0(0,0) 0(0,0) 0(0,0) 0(0,8.3) 0.791 

Best 

possible 

score (%) 

28 (93%) 4 (100%) 32 (91%) 8 (80%) 9 (82%) 0.341 

SDQ – Shoulder Disability Questionnaire (Higher score indicates greater disability , range 0 to 100) 
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8.4 Derriford Appearance Scale - 24  

Data completeness was poorer for this measure than others. Five forms were excluded for 

being less than 80% complete (4 SLNB negative, 1 END). One form was missing and not 

recovered (SLNB-negative ). Seven datasets were missing one single datapoint (3 SLNB 

negative, 1 completion neck dissection, 1 END, 2 W&W). Data was available for 40 SLNB 

negative, 10 END, 5 completion neck dissection and 14 W&W patients. No statistically 

significant differences between groups were found in total score or response to the two 

standalone statements ‘my feature causes me physical pain/ discomfort and ‘my feature 

limits my physical ability to do the things I want to’. There is no MCID for this score as its 

authors believe the results represent a continuum of adjustment. Results are presented in 

Tables 18 and 19. 

 
Table 18 Derriford Appearance Scale-24 (DAS-24) total score 

DAS 24  
SLNB negative 

(n=40) 

END 

(n=10) 

completion neck 

dissection (n=5) 

SLNB ITT 

(n=45) 

W&W 

(n=14) 
p 

Total score  

 Median (IQR) 
22 (17, 25.75) 

24 (23, 

31) 

22.5 (20.75, 

30.75) 

22 (17, 

25.75) 

23 

(20.25, 

27.25) 

0.473 

Higher scores, greater distress, range 11 to 96 

 
Table 19 Derriford Appearance Scale-24 (DAS-24) standalone questions. 

DAS24  
SLNB -ve 

n=47 

END 

n=10 

Completion 

neck 

dissection 

n=5 

SLNB ITT 

N=52 W&W 

n=13 
p-value 

Pain / 

Discomfort 

Missing 2 (4%) 1 (9%) 0 (0%) 2 (4%) 1 (7%) 

0.256 

Almost always 1 (2%) 1 (9%) 0 (0%) 1 (2%) 0 (0%) 

Never/almost 

never 
34 (72%) 7 (64%) 4 (80%) 

38 (73%) 12 

(86%) 

Often 1 (2%) 0 (0%) 0 (0%) 1 (2%) 0 (0%) 

Sometimes 7 (16%) 2 (18%) 1 (20%) 8 (15%) 1 (7%) 

Physical 

ability 

Missing 5 (11%) 2 (18%) 1 (20%) 6 (11%) 0 (0%) 

0.088 

Almost always1 0 (0%) 0 (0%) 1 (20%) 
1 (2%) 2 

(14%) 

Never/almost 

never1 
38 (84%) 8 (73%) 3 (60%) 

41 (79%) 12 

(86%) 

Sometimes1 2 (4%) 1 (9%) 0 (0%) 1 (2%) 0 (0%) 
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8.5 University of Washington Quality of Life Questionnaire  

The University of Washington Quality of Life Questionnaire v4.1 was completed by 39 

patients after negative SLNB, 11 after END, 5 after completion neck dissection and 14 after a 

W&W approach. Nine patients (5 SLNB negative, 1 END, 3 W&W) were excluded from the 

shoulder domain due to pre-existing shoulder pathology. Scoring was completed as 

described by the authors104. 

 

A difference reaching statistical significance (p=0.004) was found when comparing all groups 

together in the appearance domain. Both SLNB negative and SLNB ITT groups had higher 

mean scores (87,85) indicating higher satisfaction with appearance than either END or 

completion neck dissection (75,70). This difference reached the MCID of 10104. When groups 

were compared individually, this difference did not reach statistical significance. No 

differences reaching statistical significance were found in other domains, physical or social-

emotional subscales, health related quality of life or overall quality of life scores.  

Differences greater than the MCID of 10 points but not reaching statistical significance were 

found. Completion neck dissection scores were lower than SLNB negative, SLNB ITT and 

W&W in anxiety and health related quality of life compared to the month before surgery, 

lower than SLNB negative, SLNB ITT and W&W in the appearance domain, lower than SLNB 

negative, END and W&W in the activity domain, lower than SLNB ITT and END in the 

shoulder domain and lower than END in the speech and taste domains. The watch and wait 

group scored lower than all alternatives in the saliva domain, lower than END and 

completion neck dissection in the mood domain and lower than END in the pain domain.  

Results are presented in Table 20 below with additional data in Tables 33-39 in Appendix 6. 
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Table 20 University of Washington Quality of life questionnaire domain scores. 

 
 
SLNB-ve SLNB negative, SLNB+ve CND  completion neck dissection, SLNB ITT SLNB intention to treat, END elective neck dissection,   W&W watch and wait.



 119 

 

 8.6 MD Anderson Dysphagia Index 

The MD Anderson dysphagia index was completed by 45 SLNB negative patients, 11 after 

END, 5 after completion neck dissection and 14 after a watch and wait strategy. 

No difference reaching statistical significance was found between treatment modalities in 

subgroup scores or overall score. The difference between groups was less than the MCID of 

10 points 108,128. Results are presented in Table 21. 

 

Table 21 MD Anderson Dysphagia Index (MDADI) domain scores. 

MDADI 

Median (IQR) 

SLNB negative 

(45) 
 END 

Completion 

Neck 

Dissection (5) 

SLNB ITT 

(50) 
W&W (14) p 

Global 
5 

(4, 5) 

5 

(5,5) 

4  

(4, 4) 

5  

(4, 5) 

5  

(4, 5) 
0.074 

Emotional 
4.3  

(3.8, 4.7) 

4.3 

(4.15,5) 

4  

(3.7, 4) 

4.3 (3.8, 

4.7) 

4.2  

(4, 4.45) 
0.361 

Functional 
4.6 

 (4.2, 5) 

4.8 

(4,5) 

3.4  

(3.4, 4) 

4.4  

(4, 5) 

4.2  

(4, 4.5) 
0.161 

Physical 
5  

(4, 5) 

5 

(4.5,5) 

4  

(4, 4) 

4.95  

(4, 5) 

4.15  

(4, 5) 
0.271 

Transformed 

score 

92.7  

(81, 96.7) 

95.7 

(87.9,100) 

77  

(75.3, 80) 

92.7  

(79.9, 96.7) 

86.35  

(79.5, 92.5) 
0.184 

Higher scores indicate better function. Range 0 to 100.  

 
8.7 EORTC Head and Neck 35 

Data was available on 45 patients after negative SLNB, 11 after END, 5 after completion 

neck dissection and 14 after W&W. A difference greater than the MCID102 and reaching 

statistical significance was found in the coughing subscale when all groups were compared 

(p=0.012). Results in this subscale were poorer in the END and W&W groups than the SLNB 

negative, SLNB ITT and completion neck dissection groups but no differences reaching 

statistical significance were found when directly comparing subgroups. Differences of 

clinical but not statistical significance were noted. Pain, mouth opening, painkillers and 

weight gain were all poorer in the completion neck dissection group than other groups. Dry 

mouth scores were better in the END group than others and sticky saliva was worse in END 

and W&W groups. Results are along with MCID scores are presented in Table 22. 
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Table 22 EORTC Head and Neck- 35 scores. 

H&N-35 

Median (IQR) 
END 

SLNB 

negative 

Completion 

neck dissection 
SLNB ITT W&W MCID p 

Pain 
0 (0, 

4.167) 

0 (0, 

16.667) 

16.667 (8.333, 

16.667) 

8.33 (0, 

16.67) 
0 (0, 16.667) 8.67 0.255 

Swallow 0 (0, 12.5) 0 (0, 2.083) 0 (0, 0) 
0 (0, 0) 

 
0 (0, 0) 8.04 0.194 

Senses 0 (0, 0) 
0 (0, 

16.667) 
0 (0, 33.333) 

0 (0, 

16.667) 
0 (0, 12.5) 8.27 0.436 

Speech 0 (0, 0) 
0 (0, 

11.111) 
0 (0, 11.111) 

 

0 (0, 

11.111) 

5.556 (0, 

41.667) 
9.87 0.157 

Social eating 
0 (0, 

8.333) 

0 (0, 

10.417) 

8.333 (0, 

16.667) 

0 (0, 

16.667) 
0 (0, 16.667) 10.32 0.735 

Social contact 
0 (0, 

6.667) 
0 (0, 0) 0 (0, 6.667) 0 (0, 0) 0 (0, 0) 9.22 0.364 

Less sexuality 
0 (0, 

16.667) 
0 (0, 0) 0 (0, 16.667) 0 (0, 0) 0 (0, 25) 16.06 0.816 

Teeth 0 (0, 0) 0 (0, 0) 0 (0, 33.333) 0 (0, 0) 0 (0, 58.333) 12.25 0.4 

Opening mouth 0 (0, 0) 0 (0, 0) 
33.333 (0, 

33.333) 
0 (0, 0) 0 (0, 0) 13.79 0.057 

Dry Mouth 
0 (0, 

33.333) 

33.333 (0, 

66.667) 

33.333 (0, 

33.333) 

33.333 (0, 

66.667) 

33.333 

(33.333, 

58.333) 

15.73 0.377 

Sticky Saliva 0 (0, 0) 0 (0, 0) 
33.333 (0, 

33.333) 

0 (0, 

33.333) 

16.667 (0, 

33.333) 
15.18 0.084 

Coughing 
33.333 (0, 

33.333) 

0 (0, 

33.333) 
0 (0, 33.333) 

0 (0, 

33.333) 

33.333 

(33.333, 

33.333) 

10.08 0.012 

Felt Ill 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 33.333) 10.48 0.068 

Pain Killers 0 (0, 0) 0 (0, 100) 100 (0, 100) 0 (0, 100) 0 (0, 75) 17.93 0.42 

Nutritional 

supplements 
0 (0, 0) 0 (0, 25) 0 (0, 0) 0 (0, 0) 0 (0, 0) 13.04 0.534 

Feeding tube 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 12.66 N/A 

Weight loss 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 11.03 0.605 

Weight gain 0 (0, 0) 0 (0, 0) 
33.333 (0, 

33.333) 

0 (0, 

33.333) 
0 (0, 33.333) 10.28 0.252 

Higher scores indicate poorer quality of life. Range 0 to 100. 

8.8 Neck Dissection Impairment Index 

Additional data for this measure was available from a collaborating team as presented in 

chapter 6.4. Data was available for 65 SLNB negative patients, 11 patients after END, 17 

after completion neck dissection and 14 after a W&W approach. 
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All groups scored highly indicating low morbidity. No difference between groups reaching 

clinical or statistical significance were found (MCID 18 points)39. Results are presented in 

Table 23. 

 

Table 23 Neck Dissection Impairment Index (NDII) score. 

NDII 

Median 

(IQR) 

SLNB -ve 

Completion 

neck 

dissection 

SNLB ITT END W&W p 

100  

(96, 100) 

100  

(98, 100) 

100  

(96.5, 100) 

100  

(94, 100) 

100  

(100, 100) 
0.928 

        NDII, Neck Dissection Impairment Index. Higer scores indicate better quality of life. Range 0 to 100. 

 

8.9 Discussion 

Chapter 3 presented a systematic review of the literature of health related quality of life 

outcomes after END and SLNB. I concluded that few convincing differences were evident. 

Those that were present were of uncertain validity either due to methodological 

shortcomings or as novel quality of life measures were used. In this study, differences of 

clinical and statistical significance were found in the appearance domain of the University of 

Washington Quality of Life Questionnaire when all groups were compared together. This 

difference was no longer present when groups were directly compared to each other. 

Differences in appearance were found using the Patient and Observer Scar Assessment 

Scale and the Batstone Facial nerve score which strengthens the case for a difference in 

appearance being present. Other studies of early oral cancer have suggested a similar 

outcome using the same measure11,96,121. The absence of a statistically significant difference 

when groups were directly compared may be due to my study being underpowered. The 

authors of the University of Washington Quality of Life Questionnaire suggest that to power 

a 2 armed trial to detect a difference larger than an MCID of 10 points and allowing an 

attrition of 20% would require a sample size of 160 participants (80 per group). My sample 

size was smaller than this. While it may be achievable to recruit this sample size and 

compare END to SLNB negative and SLNB ITT, recruiting this number of patients after 

completion neck dissection would be challenging. The Derriford Appearance Scale measures 

multiple aspects of patient response to treatment rather than quantifying the appearance 

change itself. Data completeness for this measure was poorer than any other used which 

limited its usefulness. Given the frequent finding of differences in appearance measures in 
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previous publications, and a similar outcome in this study, appearance change warrants 

further investigation. The multi-faceted nature of appearance change may require more 

than one measure to fully assess this problem.  

 

A difference of both clinical and statistical difference was found comparing all groups in the 

coughing subscale of the EORTC Head and Neck 35 score. Again, no differences of statistical 

significances were found when directly comparing subgroups. The difference between 

groups lay with poorer scores (indicating poorer quality of life) in W&W and END groups 

than after either SLNB or completion neck dissection. This finding is difficult to understand 

and explain and was not found in any previous studies. It may be due to factors other than 

surgical management of the neck.  

 

Differences of clinical but not statistical significance were found. In the EORTC Head and 

Neck 35 score, END scored more favourably than other groups in the dry mouth domain. 

This trend is not echoed in other studies, and it seems more likely than not that this is not a 

real effect.  Sticky saliva was worse after completion neck dissection and W&W than the 

alternatives. Completion neck dissection scores were poorer than other groups in multiple 

domains in the University of Washington Quality of Life Questionnaire and the EORTC Head 

and Neck 35 score. All patients in the completion neck dissection group were staged node 

positive and two underwent adjuvant (chemo)radiotherapy. This is known to be associated 

with dry mouth and poorer HRQoL. All patients in the comparator groups were node 

negative and none required adjuvant therapy with its associated morbidity. A comparison of 

the completion neck dissection group to other groups is therefore not a balanced one.  

 

No differences in clinical or statistical significance between groups were found in the  

Shoulder Disability Questionnaire, Derriford Appearance Score-24, MD Anderson Dysphagia 

Index and Neck Dissection Impairment Index.  

 

Patients in all treatment groups tended to score highly on quality of life measures. The 

median overall scores in all groups in the Shoulder Disability Questionnaire and Neck 

Dissection Impairment Index were 0 and 100 respectively, the best scores possible. There 

appeared to be a difference between groups in the proportion of individuals who achieved 
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the best possible score, but this trend did not reach statistical significance. Neither outcome 

showed an effect size that was close to their MCID. 

 

While median is an important and appropriate measure when comparing outcomes, it may 

not necessarily give a complete picture of morbidity within each group. Presenting 

interquartile ranges may mitigate for this in part by describing the spread of data but it does 

not show values that lie below the lower quartile.  These values may not be the best way to 

communicate the morbidity of uncommon outcomes that patients may think of as 

important in their decision making. The Shoulder Disability Questionnaire records the 

percentage of patients who achieve the best possible score and the University of 

Washington Quality of Life Questionnaire scores this and the proportion of patients that  

have a ‘significant problem’. Both of these may be more meaningful measures to patients 

and their  wider use should be considered.   

 

Two studies11,12 that assessed quality of life at multiple timepoints showed changing 

patterns and a general reduction of problems with time. The longest period of follow up was 

24 months by which time no differences between END and SLNB in HRQoL measures were 

noted. The median time from surgery to assessment in this study was 44 months in the END 

group and 24.6 months in the SLNB ITT group. It therefore represents a snapshot of long 

term outcomes and did not capture transient differences in HRQOL that may be present and 

relevant to patients.  

 

Patients were not randomised to treatment groups. It may be that selection bias influenced 

results but the effect of this is difficult to quantify. It is possible that patients with 

comorbidity were more likely to pursue watch and wait than surgical staging. The 

suggestion of poorer quality of life in the watch and wait group may reflect this.  

 

 

8.10 Conclusions 

Few differences were found in the chosen measures that reached both clinical and 

statistical significance. Those that did were no longer evident when subgroups were directly 
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compared. A difference in the appearance domain of the University of Washington Quality 

of Life Questionnaire was found that appears consistent with other measures of appearance 

change within this study and in the wider literature. These results represent long term 

outcomes and did not capture transient differences between groups. The results above do 

not show a definitive difference in health related quality of life measures between 

treatment modalities on long term follow up. It may be that no differences are present, that 

my study was underpowered or that differences in HRQoL had reduced and disappeared by 

the time of assessment.  
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Chapter 9. Complications after sentinel lymph node biopsy and 
elective neck dissection in early oral cancer. Experience of a single 

site.  
 

9. Introduction 

This chapter will begin with a review of the literature of complications after neck surgery in 

early oral cancer. This will be followed with an explanation of the methods used and results 

obtained in investigating for differences in the frequency, severity and overall burden of 

surgical complications after surgery to stage the N0 neck. The patient population used to 

investigate this was different to that of the main study. For clarity, this is presented in a 

separate chapter.   

 

9.1 Background 

As discussed in chapter 3, six studies report on surgical complications11,13,86,94,117,118. Three 

86,117,118 compared SLNB negative patients to either elective, completion or validation neck 

dissection. All showed fewer complications in the SLNB group than the neck dissection 

groups reaching statistical significance in three studies86,117,118. Only two studies11,94 included 

the morbidity of completion neck dissection in the SLNB group. One prospective cohort 

study13 showed low rates of complications in 415 patients after SLNB in keeping with the 

results above.   

 

The highest level of evidence available comes from a single randomised trial of SLNB versus 

END. Hasegawa et al11 measured complications by the common terminology criteria for 

adverse events (CTCAE)133. This grades adverse events on a scale of 0 (no adverse event) to 

5 (death related to an adverse event). Complications after completion neck dissection were 

included in the SLNB arm. In the END group, 14.6% of patients suffered one or more 

complications while in the SLNB group 9% suffered one or more complications. This 

difference did not reach statistical significance (p=0.29). Both groups included one grade 5 

event (death), neither of which were directly related to the procedure. This was due to 

pneumonia in the SLNB group and a myocardial infarction in the END group. When adverse 

events were present, there was a trend for these to be of lower grades in the SLNB group 
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than the END group (SLNB grade 1-2 [66%],  3-4 [16%], 5 [8%], END grade 1-2  [55%], 3-4 

[30%], 5 [5%]). This trend was not statistically significant. The CTCAE grading system has 

some limitations, particularly the unblinded assessment of outcomes. The description of 

each complication is precisely defined and related directly to a predetermined severity 

grade. This is a strength if the available descriptions fit the population being studied. Two 

complications in the END group and 1 in the SLNB group could not be graded. This suggests 

that this measurement tool may not be optimal for studies of head and neck surgical 

interventions. Another weakness is that the combined morbidity of more than one 

complication in any individual patient is not assessed, only the total number of events 

across the entire group.  

 

Three studies compared patients staged N0 by SLNB to either completion neck dissection or 

END. None used a recognised measurement tool for the assessment of complications. Each 

looked for specific complications predefined by the authors. Hernando et al118 found no 

complications in a group of 32 SLNB negative patients. In the comparator group of 41 

patients after END, 14% of patients returned to theatre for management of neck 

haematoma and 7% developed an oro-cervical communication. This difference reached 

statistical significance(p=0.001). 

 

Moya-Plana86 compared a group of 132 patients staged N0 by SLNB to 95 patients after END 

(50 validation neck dissections and 50 completion neck dissections). They assessed for neck 

hematoma or infection requiring a new surgical procedure, chyle leak, shoulder impairment 

(including transient, described by the patient or observed by the physician), palsy of the 

marginal mandibular branch of the facial nerve (including transient) and problematic 

scaring. They found an 8% incidence of these complications in the SLNB negative group and 

28% in the neck dissection group (p<0.0001) The most common complication in the neck 

dissection group was transient weakness of the marginal mandibular branch of the facial 

nerve (10%). 

 

Murer117 compared 33 patients after negative SLNB to a group containing 20 END and 9 

completion neck dissections. They assessed for postoperative hematoma in the neck 

requiring revision in the operating room (not at the bedside), injury of the marginal 
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mandibular nerve and postoperative wound infection requiring antibiotic treatment. Neck 

swelling problems were considered as lymphoedema if patients required physiotherapy for 

lymphatic drainage. No complications were found in the SLNB negative group while in the 

neck dissection group 15 complications were noted. This difference reached statistical 

significance (p<0.0001). The most common complication in the neck dissection group was 

bleeding (17% of patients). The next most common was permanent weakness of the 

marginal mandibular nerve in 13.8% and temporary weakness in a further 10%. 

Complications after completion neck dissection were included with the END group rather 

than being included as part of the SLNB pathway on an intention to treat basis. 

 

A prospective cohort study of 415 SLNB patients with no comparator group13 showed a low 

incidence of complications after SLNB (Seroma (0.2%), haematoma (1.9%), local infection 

(0.24%), lymphoedema (0.2%), phrenic nerve palsy (0.2%) cerebellar stroke (0.2%)). No 

study to date has compared complications after completion neck dissection to those of END.  

 

While the finding of a low incidence of complications in those staged node negative by SLNB 

is important, it does not tell the whole story. Complications after completion neck dissection 

must also be accounted for.  A SLNB approach may minimise complications in those that are 

truly node negative and reserve any complications associated with neck dissection to those 

who may derive a survival advantage from it. It is not possible to know at the start of the 

treatment pathway who will require completion neck dissection. The burden of morbidity 

from completion neck dissection should therefore be counted within the SLNB group and 

comparisons made on an intention to treat basis. If completion neck dissection were to be 

associated with an increased burden of complications, this fact may be of importance to 

patients in their decision-making process. An elective neck dissection approach gives no 

equivalent group to completion neck dissection to compare against.  

 

Adopting a watch and wait strategy can be appropriate when patients wish to avoid surgery 

to the neck and its complications, are not fit for neck surgery or when a clinician feels that 

the risk of occult metastasis is too low to warrant surgical staging. With watch and wait, 

most patients will avoid the need for any neck surgery, its risks and complications. Some 

patients will go on to develop clinically evident neck metastasis and require salvage surgery.  
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When this happens up to half may not be suitable for such surgery 79 and the incidence of 

extracapsular extension is in this setting is higher than when elective neck dissection is 

undertaken as the first procedure 8. Patients found to be node positive on END have better 

overall survival than those who undergo therapeutic neck dissection for clinically evident 

disease (HR 0.52 95%CI 0.31-0.85 p=0.008)81. It seems possible that the incidence of 

complications would be higher when salvaging advanced disease than with END, but no 

studies were found that directly assessed this question.  

 

Investigating complications after a failed watch and wait approach was not feasible within 

this study given the low number of patients who opted for a W&W approach and the 

smaller number still who were likely to go on to have salvage surgery for neck metastasis. 

While it is true that because of this there is a degree of unassessed morbidity from salvage 

neck surgery in the W&W group, it should be noted that this morbidity is restricted to 

patients with proven regional metastasis. This contrasts with the SLNB negative and END 

groups where patients without regional metastasis are also exposed to the morbidity of 

neck surgery.  

 

9.2 Aim 

The aim of this part of my study was to compare the incidence, severity and burden of 

complications from surgery on the neck after SLNB, END and completion neck dissection 

and in doing so address aim 1 of my study; to compare outcomes other than survival 

between SLNB, END and W&W.  

 

9.3 Methods 

A retrospective case note audit comparing complications measured by the Clavien Dindo 

grading system3 and the Comprehensive Complication Index134. Complications were defined 

as any deviation from the normal postoperative course3. I planned to include data from 

multiple sites, but this became unfeasible due to the COVID-19 pandemic and service 

pressures in other units that impacted data collection. All data was collected from Aintree 

University Hospital. 
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9.4 Outcome measures 

The Clavien Dindo Classification of surgical complications 3 is well recognised and widely 

used135–137. It has been found valid and useful in patients after head and neck surgery138,139. 

Complications are graded on a 5 point scale with grade I being a minor complication 

requiring no intervention and V being death. Grades III and IV are both subcategorised as 

either a or b. Each category is distinct and worked examples of appropriate use are 

presented by the authors3. Grades are shown in Table 23. The Comprehensive Complication 

Index (CCI®) calculator is a tool to support the assessment of patients’ overall morbidity 

after an intervention. The CCI® is based on complication grading by the Clavien-Dindo 

Classification and captures every complication that occurred after an intervention. Overall 

morbidity is scored on a scale from 0 (no complications) to 100 (death) and reflects the 

gravity of this overall complication burden on the patient. The CCI® formula adjusts for both 

the number and severity of complications and is not a simple summation of all complication 

grades.140. A minimal clinically important difference in CCI score of 10 points was chosen134.  

 

9.5 Inclusion and exclusion 

Inclusion and exclusion criteria mirrored that of the main study as presented in chapter 5.3.  

 

Inclusion criteria 

• Patients with pathologically proven oral squamous cell carcinoma. 

• Age over 18. 

•  Clinically and radiologically staged T1 or T2 N0 (TNM 7) before treatment by CT, MRI or 

ultrasound scan. 

• Index oral cancer treated surgically. 

• Neck managed by sentinel lymph node biopsy, elective neck dissection, or a watch and 

wait approach.    

• Patients at least 6 months after surgery at the time of research observations.  

 

Exclusion Criteria: 

• Major head, neck or shoulder surgery prior to the index procedure. 

• Irradiation of head, neck or shoulder region prior to the index procedure. 
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• Known recurrence of cancer at time of assessment. 

• Patient unable to give valid consent. 

• Unable to read / understand English. 

• Complications due to surgery at the primary site (eg, bleed, infection or nerve 

damage at primary site) 

 

9.6 Patient identification 

A pre-existing database of patients was searched. A separate hand search of theatre 

logbooks of each surgeon performing relevant cancer surgery during the period of interest 

was also performed. Patients’ TNM stage was verified via multidisciplinary team meeting 

outcomes and their eligibility confirmed against inclusion and exclusion criteria by assessing 

clinical notes.  

 

9.7 Data collection 

Data was reviewed by 2 assessors (CMcD and AMcL). Where disagreement was 

encountered, this was resolved by discussion. Patients’ electronic medical records were 

searched including letters, discharge summaries and clinical notes from outpatient and in-

patient episodes. Complications were graded and recorded by the criteria described by 

Dindo, Demartines and Clavien3 as shown in Table 24. The online CCI calculator140 was used 

to create a scaled score of severity of complications. All eligible patients having SLNB in the 

defined time period were included. The first 50 eligible patients having END (identified 

chronologically) were included as a comparator group. This was a pragmatic decision as a 

larger number of patients had END than SLNB at this time and I felt that a comparator group 

of 50 would be representative. All complications up to the time of review of the electronic 

notes were included. All complications that were the result of surgery of the neck were 

included.  

 

9.8 Statistical analysis 

Continuous data were summarised as median (IQR) and categorical data were summarised 

as frequencies of counts and associated percentages.  Comparisons between patient groups 

were performed using Fisher’s test for categorical data and Kruskall Wallace tests for 
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continuous data.  These tests evaluate all patient groups combined.  Where there was 

clinical interest in pairwise group comparisons these were performed using Fisher test and 

Wilcox rank sum tests respectively.  A p-value of 0.05 was considered significant 

throughout. All analyses were performed using R (Version 4.3.3). 

 

9.9 Results 

Screening identified 117 eligible patients (57 SLNB, 50 END, 10 completion neck dissection). 

Demographics, tumour site and final TNM stage are shown in Table 25. No statistically 

significant difference was found between groups in gender, age and tumour site. The most 

common tumour site was tongue in all groups. The completion neck dissection group had 

the highest proportion of T2 tumours (50% completion neck dissection, 36% END, 17% 

SLNB). More participants were staged node positive after END than SLNB (pN0; SLNB 82%, 

END 64%, p<0.001). Eleven (19%) of patients in the SLNB group had bilateral surgery while 

all patients in the END and completion neck dissection groups had ipsilateral surgery 

(p=0.001). One patient in the completion neck dissection group was found to have extra 

nodal extension of tumour on pathological analysis. 

 

Eighteen patients (36%) in the END group were staged pathologically node positive. Ten 

patients (18%) in the SLNB group were staged node positive and went on to have 

completion neck dissection. None of those who required completion neck dissection had 

complications at the time of SLNB harvest. Data is therefore presented for the 57 SLNB 

alone procedures (including both those staged node negative and node positive, 57 surgical 

episodes) with a separate analysis of complications related to the 10 completion neck 

dissection procedures and a final analysis of the SLNB pathway on an intention to treat basis 

(SLNB ITT) including the complications from SLNB harvest alone and completion neck 

dissection (67 surgical episodes in 57 patients). 

 

A total of 28 complications occurred in 26 patients. These are presented in Table 26. In the 

SLNB alone group, 3 patients (5%) each incurred a single complication with grades varying 

from I to IIIb. In the END group, 18 patients (36%) incurred 20 complications (2 patients with 

2 complications, 16 patients with one complication) with grades between I and IVa. In the 
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completion neck dissection group 5 patients (50%) each incurred a single complication. Four 

were grade I and one was grade IIIa. In the SLNB ITT cohort, 8 complications were noted in 8 

patients (14%) between grades I and IIIb. A high proportion of patients in each group had no 

complications (SLNB alone 95%, SLNB ITT 86%, END 64% completion neck dissection 50%).  

 

The incidence of experiencing any complication was higher in the END group than either 

SLNB alone or SLNB ITT groups (20/50 [40%], vs. 3/57 [5%], vs 8/57 {14%}; p<0.001). No 

difference in incidence of complications was found between END and the completion neck 

dissection group (20/50 [40%] vs. 5/10 [50%]; p=0.73). 

 

Considering only those with complications that required return to theatre (grade IIIb and 

above), the incidence was higher after END (4/50 [8%]) than completion neck dissection 

(0/10 [0%]) or SLNB alone (1/57 [2%]) but this difference did not reach statistical 

significance (p=0.182). The most severe complication observed (Clavien Dindo IVa) was a 

single case in the END group where a tracheostomy was required to secure an airway after 

two returns to theatre for bleeding in the neck wound. 

 

The most frequently encountered complication in the END group was shoulder dysfunction 

(n=6 [12%]). No cases of shoulder weakness were reported in SLNB alone or completion 

neck dissection groups. No cases of weakness of the marginal mandibular branch of the 

facial nerve were reported in the SLNB alone group and only a single case each in the END 

group and completion neck dissection groups. Three cases of oro-cervical fistula were noted 

in the END group (6%) with none in either the SLNB alone or completion neck dissection 

groups.  

 

The total burden of morbidity within each group was measuring by the median 

[interquartile range] CCI scores as presented in Table 27. Subgroup analysis showed a lower 

burden of complications in the SLNB alone group compared to END (0[0,0] vs. 0[0,8.7]; 

p=0.001), and SLNB ITT compared to END (0[0,0] vs. 0[0,8.7]; p=0.036). A statistically 

significant difference was found favouring END over completion neck dissection (0[0,0] vs. 

4.35[0,8.7]; p=0.001).  
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Severity of complications was measured using the median CCI of those who experienced 

one or more complications. No difference was found between END and SLNB alone (10.45 

[8.7, 26.2] vs 26.2[17.45,29.95] p=0.499), or between END and CND (10.45 [8.7, 26.2] vs 

8.7[8.7,8.7]p=0.3391), however END scores were poorer than in the  SNLB ITT group (10.45 

[8.7, 26.2] vs 8.7[8.7,26.2]; p<0.001).  

 

Eighteen patients in the END group (36%) were staged pathologically node positive. Six of 

this group (33%) had one or more complications. The burden of morbidity measured by 

median (IQR) CCI scores was not different after node positive and node negative END (0 

[0,8.7] vs 0 [0,8.7]; p=1.0) or after completion neck dissection (4.3[0,8.7]p=0.285). 

 

9.10 Discussion 

Patients undergoing END were more likely to experience complications and suffered an 

overall higher burden of complications  than those opting for a SLNB approach (including 

complications associated with completion neck dissection when required). No difference in 

the severity of complications was found. Complications after sentinel lymph node harvest 

were rare (5%). There was no difference in complications after END in those staged node 

positive or node negative. 

 

 

Completion neck dissection was not found to have a greater number or more severe   

complications than END but was found to have a higher burden of morbidity measured by 

the CCI. This appears to be due to a higher incidence of minor complications in the 

completion neck dissection group. Four of the five complications (80%) in the completion 

neck dissection group were of grade 1, compared to 11 of 19 (57%) in the END group. No 

patients in the completion neck dissection group required return to theatre compared to 4 

(21%) of those in the END group. While this may suggest that END is associated with a 

higher incidence of more severe complications than completion neck dissection, this result 

would seem unlikely. Given the small numbers involved, the certainty of these observations 

is low. Further investigation of this on a larger patient cohort is warranted.  
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The minimal clinically important difference in the CCI measure is 10 points. The difference in 

CCI scores between groups fell below this value. An MCID of 10 points is a reflection of the 

accepted fact that people generally cannot differentiate more than 10 steps on an ordinal 

scale of an experience measured as a continuous variable. While applying this to the pooled 

outcomes of my data is proper, it does not necessarily give a full picture of the relevance of 

the differences found to individuals. The difference of having a complication or not is binary 

and not reflected fully in the minimal clinically important difference of the CCI score. The 

difference in the proportion of patients that suffered no complications (95% SLNB negative, 

86% SLNB ITT, 64% END, 50% completion neck dissection) may well be of importance to 

patients when deciding on a treatment pathway and should be communicated to patients. 

At the population level, a difference in the incidence of complications is of significance to 

the cost effectiveness of each option.   

 

Other relevant differences between SLNB and END were present. Three oro-cervical fistulas 

were noted in the END group but none in the SLNB alone or completion neck dissection 

groups. This is not surprising. One of the advantages of a SLNB approach is the avoidance of 

a communication with the oral and neck surgical sites as the submandibular gland is left in 

place. Even when completion neck dissection is later required, the oral site has usually 

healed enough by the time of neck surgery to prevent the formation of a fistula. This may 

also occasionally allow the avoidance of free flaps. The magnitude of this benefit is difficult 

to quantify.  

 

No instances of injury to the marginal mandibular branch of the facial nerve were recorded 

in the SLNB harvest group but this complication was noted in both END and completion neck 

dissection groups. Neck dissection requires access to level 1b and so necessitates dissection 

in the vicinity of the nerve37. Dissection is this area is usually avoided in SLNB. The incidence 

of weakness after neck dissection in this study was lower than that reported in similar 

studies37,132. The results presented in chapter 6 demonstrated objective lip weakness in 12% 

of SLNB negative patients suggesting that SLNB does not avoid this risk completely. This 
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value was statistically significantly lower than after either END (45%) or completion neck 

dissection (50%).  

  

Weaknesses of this study include its retrospective nature, meaning that results are reliant 

on the accuracy of clinical records. The similarity of my results with published prospective 

studies13 suggests that data completeness was acceptable. The beginning of the data 

collection period coincided with the introduction of an electronic patient record meaning all 

in-patient, theatre and clinic notes and letters were available for review. In general, 

different surgical teams within the hospital undertook SLNB and END. Record keeping habits 

and patient selection may have varied between these teams which may have introduced 

bias. While it seems unlikely that complications requiring return to theatre or surgical 

intervention at the bedside would be missed, it seems possible that measures such as 

weakness of the marginal mandibular branch of the facial nerve could be under-reported. 

Although shoulder morbidity was noted in a number of cases, no formal assessment of 

shoulder range of movement or quality of life scores were collected. As noted in chapter 6 

the incidence of pre-existing shoulder morbidity in this patient group can be high. The 

period studied included the first SLNB cases undertaken in this unit and so included the 

learning curve for this technique. It may be argued that as experience increased, 

complications may become less frequent. There was no clear pattern of temporal clustering 

of complications to suggest this. As this was a new procedure, SLNB was generally 

performed by consultant surgeons, whereas elective neck dissection was usually performed 

by surgical trainees. As concerns over the morbidity of completion neck dissection have 

been voiced within the surgical community, this procedure was usually performed by a 

consultant. It may be that seniority and experience of the operator impacted the incidence 

of complications but information to investigate this was not collected. 

 

No previous studies have used the CCI to measure the burden of complications in early oral 

cancer. This measure quantifies both the frequency and severity of complications and allows 

a comparison of the total burden and severity of complications between groups. Despite not 

being a head and neck specific tool, it was easy to use, and the grading of complications was 

clear. It overcame some of the issues inherent in the Clavien Dindo classification including 

assessing the morbidity of multiple complications in a single person and allowed a more 
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transparent and clear comparison of outcomes between groups. One strength of the 

original Clavien Dindo classification is its ability to provide an overview of the severity of 

complications in a way that is easily understood and communicated by clinicians (for 

example the difference between grade I complications not requiring intervention and grade 

IIIb complications requiring return to theatre). Both the Clavien Dindo score and the CCI 

have a role in measuring and communicating the morbidity and incidence of complications 

in management of the neck in early oral cancer.  

The Clavien Dindo classification allowed a transparent and reproducible classification of all 

the complications encountered. This system does have weaknesses. Grade I complications 

(any deviation from the normal postoperative course without the need for pharmacological 

treatment or surgical, endoscopic and radiological interventions) were found in all 3 groups 

studied. The definition of this grade hinges on the principle that the absence of active 

management of a complication equates with low severity. This may underestimate the 

morbidity of complications that could be of significance to patients but where intervention 

is not appropriate or possible. Weakness of the marginal mandibular nerve, oro-cervical 

fistulae and shoulder dysfunction may fall into this category.     

 

9.11 Conclusions  

These results show that both the frequency and burden of complications measured by the 

Clavien Dindo score and the CCI was lower in the SLNB ITT pathway (including completion 

neck dissection) than with END. The severity of complications as measured by the CCI was 

lower in the SLNB ITT pathway than with END. The burden of morbidity with completion 

neck dissection was higher than that found after END as measured by the CCI but when 

complications did occur, they were no more severe.  This difference was due to a higher 

incidence of minor complications in the completion neck dissection group. Given the low 

numbers in the completion neck dissection group the certainty of this observation is low 

and further study with a larger sample is warranted.  Where statistically significant 

differences in CCI between groups were found, these were lower than the MCID defined for 

this measure. This difference may still be relevant to patients in the decision making 

process.      
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Table 24 Grading of severity of complications from Dindo, Desmartines and Clavien100. 

Grades Definition 

Grade I 

Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic and radiological interventions 

Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgesics, diuretics and electrolytes and physiotherapy. This grade also includes wound 

infections opened at the bedside. 

Grade II 
Requiring pharmacological treatment with drugs other than such allowed for grade I complications. 

Blood transfusions and total parenteral nutrition are also included. 

Grade III Requiring surgical, endoscopic or radiological intervention 

       - IIIa Intervention not under general anesthesia 

       - IIIb Intervention under general anesthesia 

Grade IV Life-threatening complication (including CNS complications)* requiring IC/ICU-management 

       - IVa single organ dysfunction (including dialysis) 

       - IVb multiorgan dysfunction 

Grade V Death of a patient 
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Table 25 Demographics. 

 
Demographics 

Number of patients (%)  

SLNB alone n=57 END n=50 CND n=10 P-value 

Gender Male 28 (49) 21 (42) 6 (60)  

 Female 29 (50) 29 (58) 4 (40) 0.529 

Age (yrs) Median (IQR) 62 (54, 70) 63 (56, 68) 67(62.3, 79.3) 0.487 

Location Tongue 36 (63) 34 (68) 7 (70)  

 Floor of mouth 10 (17) 8 (16) 1(10)  

 Mandible 2 (3) 1 (2) 1(10)  

 Maxilla 4 (7) 0 (0) 0(0)  

 Lip 1 (1) 1 (2) 1 (10)  

 Retromolar 2(4.5) 5(10) 0(0)  

 Buccal 0 1(2) 0(0)  

 Maxilla 2(4.5) 0 0(0) 0.379 

T stage (TNM 7) T1 47 (82) 32 (64) 5 (50)  

 T2 10 (17) 18 (36) 5 (50) 0.024 

N stage (TNM 7) pN0 47 (82) 32 (64) 0 (0)  

 pN1 8 (14) 16 (32) 8 (80)  

 pN2b 2 (4) 2 (4) 2 (20) <0.001 

Bilateral/Ipsilateral Bilateral 11 (19) 0(0) 0(0)  

 Ipsilateral 46 (80) 50(0) 10(100)1 0.001 
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Table 26 Complications and Clavien Dindo score. 

 

Clavien Dindo Grade 
Complication 

SLNB alone 

n=57 

Completion neck 

dissection n=10 

SLNB ITT 

n=57 patients with 67 

surgical episodes 

END 

n=50 

I 

Haematoma / seroma 1 2 3 0 

Lymphoedema 0 0 0 2 

Marginal nerve weakness 0 1 1 1 

Altered sensation of skin 0 1 1 0 

Shoulder dysfunction 0 0 0 6 

Oro-cervical fistula bedside 0 0 0 2 

II Wound infection 0 0 0 1 

IIIa 
Seroma / hematoma 

bedside 
1 1 2 4 

IIIb RTT (bleeding, seroma, I&D) 1 0 1 3 

IVa Tracheostomy 0 0 0 1 

 
Total number of 

complications 
3(5%) 5(50%) 8(14%) 20(40%) 
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Table 27 CCI scores. Patient level data. 

CD  - Clavien Dindo grade. CCI – Comprehensive complication index score.

SLNB alone N=57 CND N=10 END N=50 SLNB negative and CND 

Patient CD Grade CCI score 
Patien

t 

CD 

Grade 
CCI score 

Patien

t 

CD 

Grade 
CCI score CCI score 

1 I 8.7 1 I  8.7 1 
IVa and 

IIIb 
60  

2 IIIa 26.2 2 I 8.7 2 IIIa 26.2  

3 IIIb 33.7 3 IIIa 26.2 3 I  8.7  

   4 I 8.7 4 I 8.7  

   5 I 8.7 5 I 8.7  

      6 I 8.7  

      7 IIIa 26.2  

      8 I 8.7  

      9 I 8.7  

      10 I 8.7  

      11 II 20.9  

      12 IIIb 33.7  

      13 I 8.7  

      14 I 8.7  

      15 I and I 12.2  

      16 IIIb 33.7  

      17 IIIa 26.3  

      18 IIIa 26.2  

Whole group scores median 

(IQR) 
p= 0 0(0,0)   4.35(0,8.7)   0(0,8.7) 0(0,0) 

Severity of complications median 

(IQR) 
p= 0.499 

26.2(17.45,29.

95) 
  8.7(8.7,8.7)   10.45(8.7,26.2) 8.7(8.7,26.7) 
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Chapter 10. Management of the node negative neck during the 
COVID-19 pandemic. 

 

10 Introduction 

The COVID-19 pandemic struck during the data collection phase of this study. As discussed 

in chapter 5, this necessitated a pause in research and modifications to the study design on 

reopening.  

In the period of time I was unable to progress this aspect of the study, I thought it may be of 

value to consider what impact the pandemic was having on management of the neck in 

early oral cancer. Others were having similar thoughts, and I was invited to co-author an 

editorial on this topic for the British Journal of Oral and Maxillofacial Surgery141. This was 

published in August 2020 in the period between the first and second lockdowns and is 

presented in Appendix 7. On the back of this opinion piece I sought to try and better 

understand other surgeon’s experiences and approach. I thought the most effective way to 

do this may be with a structured online questionnaire. This avoided problems with face to 

face or paper based data collection and allowed for a wide geographic distribution. This 

chapter presents the problems and dilemmas that the COVID-19 pandemic brought to the 

management of the N0 neck in early oral cancer, describes how this questionnaire based 

research was performed and present my findings.  

 

10.1 Background 

The COVID-19 pandemic necessitated rapid reorganisation of healthcare systems around 

the world. Access to in-patient beds and operating facilities was reduced. The morbidity and 

mortality of COVID-19 became a factor that needed to be balanced with the risks of surgery. 

A rapid re-evaluation of treatment options was required. It was recognised that treatment 

pathways previously recognised as ‘gold standard’ may no longer be the safest way to 

manage patients with head and neck cancer. 

Before the pandemic, studies suggested that END improved survival in early oral 

cancer81,14213 and that SLNB did not appear to have inferior survival to END11,12. Surgical 

staging of the neck was the accepted gold standard. Early in the pandemic, there was 
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considerable concern about the risk of morbidity and death in patients admitted to hospital 

for treatment. The risk of death from nosocomial COVID-19 infections was not known but 

anecdotally appeared high. COVID-19 free surgical pathways were in their infancy and their 

efficacy was not known. It seemed plausible that the risk of death from COVID-19 with 

surgical staging of the neck may have been greater than the 12%8 survival advantage it gave 

over W&W.  

Other factors also influenced decision making. There was at times a concern that 

examination of and surgery on the upper aerodigestive tract may represent a risk to 

healthcare workers143. Appropriate personal protective equipment was in short supply and 

not always available. Hospitals were focused on management of very high numbers of 

COVID-19 patients leaving few staff and resources available to manage other conditions.  

On this background, management of the N0 neck in early oral cancer presented treatment 

dilemmas. The optimal treatment modality was not at all obvious. 

Throughout the pandemic, surgical treatment of the primary site in early oral cancer was 

generally maintained. Radiotherapy to the primary site was seen as a poor alternative. 

Radiotherapy involves around 30 fractions of treatment necessitating multiple visits and 

interactions with healthcare providers. It seemed likely that the risk of COIVD-19 

transmission to patients and staff was higher than with surgery.  

The decision of whether to perform surgical staging of the neck was more difficult. To 

decide against surgical staging was to knowingly accept a treatment pathway with poorer 

cancer specific survival. It seemed likely that either due to patient and surgeon choice or 

resource limitations, a greater than normal number of patients would undergo a watch and 

wait approach to the neck with therapeutic neck dissection after neck failure. 

If the decision to perform surgical staging was made and resource allowed the choice 

between sentinel lymph node biopsy and elective neck dissection was complex. 

Sentinel lymph node biopsy avoids neck dissection in the majority of patients and so has a 

shorter hospital stay. However those found to be node positive require a second admission 

for completion neck dissection. An uncomplicated elective neck dissection requires only one 

hospital admission, but in our experience entails a longer in-patient stay than sentinel lymph 

node biopsy and so possibly a higher risk of nosocomial COVID-19 infection.  

While health economic analysis showed fewer in patient bed days with sentinel lymph node 

biopsy than elective neck dissection, the additional risk of a second hospital admission in 
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those that required it was not clear. There was also a concern that rapid changes to the 

availability of inpatient beds may threaten the ability to offer completion neck dissection in 

a timely fashion. The balance of these risks varied with COVID-19 prevalence and resource 

availability. When the prevalence of COVID-19 and risk of infection was low, changes to 

proven treatment protocols for surgical staging of the neck may have presented a greater 

risk to patients than COVID-19.While these risks were being assessed and managed by 

patients and clinicians across the world, there was no published literature exploring this 

issue. On this background I aimed to assess the nature and reasons for changes to practice 

in management of staging of the neck in early oral cancer patients during the COIVD-19 

pandemic and to assess if attitudes to surgical staging of the neck had changed because of 

the pandemic.  

 

10.2 Materials and Methods 

A questionnaire was compiled on Google Forms. The syntax of this is included as Appendix 

8. This was circulated between authors of the editorial piece and a final format agreed. The 

survey contained a combination of drop down menus and free text options. Free text 

allowed respondents to expand on their answers or provide further details if needed. 

Clinicians were asked to consider their practice in management of the N0 neck in early oral 

cancer from the time the first COVID-19 patient was admitted to their hospital. The 

questionnaire was distributed in June and July 2020. It was distributed with a covering email 

to units within the UK known to be practicing SLNB before the COVID-19 pandemic, and to 

individuals on the UK and international mailing list of the HEADSTART SLNB training 

programme[6] with the kind assistance of Ms Claire Schilling and Dr R Wang (student, Head 

and neck Academic Centre University College London). Non-responders were sent a single 

follow up email. Results were exported from google forms to an Excel spreadsheet for 

analysis.  

 

10.3 Results 

A link to the questionnaire was distributed to 169 individuals. Twenty three individuals from 

20 different surgical units responded (19% return rate). Eighteen respondents were from 
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the UK (3 from Scotland, 15 from England), with 5 from other EU states (2 from Sweden, 2 

from Spain 1 from Belgium).  

 

10.3.1 Sentinel lymph node biopsy 

Eleven respondents performed SLNB before the pandemic, 12 did not. Seven stated that at 

some point during the pandemic they compromised the management of the neck due to 

COVID-19, while 16 did not have to do this. Of the 11 who previously performed sentinel 

lymph node biopsy, 7 were able to continue to offer this to patients they judged eligible. 4 

reported having to offer alternatives to sentinel lymph node biopsy. On exploring the 

reasons that sentinel lymph node biopsy was not performed, a range of responses were 

given. These included concerns over a second admission (n=2), risk of COVID-19 infection as 

an in-patient (n=2), and availability of operating theatres or nuclear medicine (n=1). Of the 4 

respondents who stopped offering SLNB, 3 had already restarted the service and 1 did not 

plan to restart the service. 

 

Of those who responded (n=11), 8 stated that so far during the pandemic they were able to 

offer completion neck dissection after a positive SLNB, if required, within what they 

considered an appropriate timescale. 3 responded ‘not applicable’ suggesting this issue had 

not arisen. 5 of the 11 reported that they had actually performed completion neck 

dissections during the pandemic. Six out of 11 respondents stated that completion neck 

dissection would require a second period of isolation (shielding) before surgery. Four stated 

this was not needed and 1 responded ‘not applicable’.  

 

When presented with the scenario of a patient with a positive SLNB in their department this 

week the majority (n=8) would offer completion neck dissection as normal. Three stated 

they would offer radiotherapy with or without chemotherapy if there was another 

indication for it and 1 stated they would offer radiotherapy with or without chemotherapy 

irrespective of additional pathological indications (11 responses were recorded, 1 individual 

provided 2 responses). 
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10.3.2 Elective neck dissection 

The majority (17 from 23 responses) stated that they were able to offer elective neck 

dissection as normal during the pandemic. A small number (n=6) were unable to offer 

elective neck dissection to some patients. When elective neck dissection was not possible, a 

variety of alternatives were reported with some respondents giving more than one answer 

(7 responses from 5 participants). Two respondents reported performing delayed surgical 

management of the neck (elective neck dissection in the weeks following primary tumour 

removal). Four reported undertaking a watch and wait approach with or without ultrasound 

neck monitoring. One reported offering sentinel lymph node biopsy. 

When asked to estimate how many of their own patients had alternatives to elective neck 

dissection due to COVID-19, 7 responses were obtained. The mean number was 4.6, range 0 

to 10. 

 

On exploring the reasons surgical neck staging by either elective neck dissection or sentinel 

lymph node biopsy had been avoided (10 responses from 8 participants), the main reasons 

cited were theatre availability (n=5), the perceived risk of longer in-patient stay when 

compared to a watch and wait strategy for the neck (n=3), that surgery was felt to ‘usher in’ 

the virus (n=1) and issues with patient isolation or shielding (n=1). Almost all (20 from 21 

responses) stated they expect to be able to return to their pre-COVID-19 approach to 

management of the neck in the near future. Only 1 respondent from 22 responses stated 

that COVD-19 had changed their view on sentinel lymph node biopsy as a method of staging 

the neck in early oral cancer but the reasons for this were not clear. 

 

10.4 Discussion  

This questionnaire gives an insight into how the COVID-19 pandemic impacted the 

management of early oral cancer up to July 2020 . It shows that management of the node 

negative neck was de-escalated and surgical staging with sentinel lymph node biopsy or 

elective neck dissection was at times avoided. This trend was also seen in a recent large 

international study144.  

Reasons given for avoiding sentinel lymph node biopsy included concern over the risks of a 

second admission and lack of access to nuclear medicine for scintigraphy. Restricted access 

to theatres and a perceived increased risk from COVID-19 from a longer admission when 
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compared to a watch and wait approach were given as reasons why both elective neck 

dissection and sentinel lymph node biopsy were avoided. Most respondents that changed 

practice to avoid elective neck dissection performed a watch and wait approach instead. 

One performed sentinel lymph node biopsy.  

 

It appears that the reasons for avoiding neck staging were varied but fell into 2 broad 

categories, concern over the risk of nosocomial COVID-19 infection, and resource 

constraints. At the time of this questionnaire, the first wave was waning and the second had 

not yet started. Covid-19 patient numbers had passed their first peak and bed, and 

operating capacity was improving. It is notable that three out of the four units that had 

stopped sentinel lymph node biopsy due to COVID-19 had already restarted the service. At 

the time of this questionnaire, changes in the organisation and structure of hospitals and 

the need to adequately staff COVID-19 wards, high dependency and intensive care units, in 

addition to high staff absences, led to reduced theatre, ward and surgical ITU capacity. This 

limited surgeon’s ability to deliver comprehensive surgical cancer care in many instances. 

Pathways combining patient isolation and pre-operative SARS-CoV-2 virus testing, with 

COVID-19 free hospital wards or sites and PPE protocols still in development. It was not until 

after this questionnaire was completed, in August 2020, that these were shown to be 

effective and to reduce the post-surgery COVID-19 infection incidence to 2.1% 145. This 

questionnaire highlighted significant variation in preoperative isolation pathways.  Two 

weeks of pre-operative isolation was often mandated early in the pandemic when 

understanding of risk was limited and testing was often not available. With increasing 

immunity both from infection and vaccination, improved access to rapid testing and the 

widespread availability and effectiveness of lateral flow tests, surgical pathways were often 

simplified and periods of isolation shortened. This led to a slow normalisation of surgical 

resource and treatment pathways.  

 

In August 2020 a cohort study of 1137 patients undergoing surgery for head and neck 

cancer144 showed an overall mortality of 1.2% , with 3% of patients testing positive for the 

SARS-CoV-2 virus within 30 days of surgery. Of those who tested positive, 44% required 

ventilation and 10% died. Although the outcomes of those affected by nosocomial COVID-19 

were relatively poor, the low overall mortality showed that major head and neck procedures 
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could safely be performed in areas of high COVID-19 prevalence when appropriate 

mitigation was undertaken. 

 

The benefits of surgical staging of the neck in early oral cancer has been shown in multiple 

studies as discussed in chapter 1. A recent meta-analysis of END in T1 and T2 oral cancer8 

showed a 31% reduction in risk of death with END compared to W&W with therapeutic neck 

dissection after regional recurrence.  Given this balance of risk, the omission of surgical 

staging of the neck posed a higher risk of harm and death than COVID-19, when appropriate 

mitigating precautions are taken. It would seem probable that the risk of nosocomial 

transmission of COVID-19 during an in-patient stay, although low, may increase with length 

of stay. Elective neck dissection is associated with a longer in-patient stay than either SLNB 

or a W&W approach. Sentinel lymph node biopsy requires a second admission and 

completion neck dissection in those found to have regional nodal disease. The shortening of 

pre-surgery isolation and simplification of COVID-19 free pathways made completion neck 

dissection more manageable. 

 

Almost all respondents (20 from 21) stated that they would be able to return to their pre-

COVID-19 approach to management of the neck in the near future. The second wave of the 

pandemic may have made this more challenging than was apparent at the time. One UK 

study found that surgical capacity  was more constrained in the second wave than the first 

and that surgical head and neck cancer care was compromised because of this 146. The 

impact of COVID-19 lasted longer than respondents may have thought at the time.  

 

The optimal management strategy for patients who did not have surgical neck staging 

during the pandemic is not clear. Delayed END remained an option; a short delay between 

primary tumour resection and neck dissection while tumour pathology results become 

available was common in the past. As I discussed in chapter 2, tumour features such as 

depth of invasion may help identify patients at increased risk of regional metastasis and aid 

in the estimation of the risks and benefits of surgical staging of the neck. The oncologic 

impact of longer delays of surgical staging of the neck are not known. At some point in time 

the beneficial effect may be lost. Ultrasound scanning (USS) of the neck as an adjunct to 

clinical examination has been suggested in the past147 however the best available evidence 
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did not show this to be of value148. While ultrasound scanning may have the potential to 

identify metastatic lymph nodes earlier than clinical examination, it does not necessarily 

follow that this improves survival. In our own experience, access to USS was limited during 

the pandemic. In many cases clinical follow up and examination of the N0 neck was the only 

viable option. At times even this was difficult, with some guidelines suggesting phone or 

video consultations be used and face to face review reserved for those with symptoms 

concerning for recurrence149. Published consensus guidelines on management of head and 

neck cancers during the COVID-19 pandemic recommended that management of the neck 

be performed as normal in the N0 neck in early oral cancer149. Our results suggest this was 

often not possible. Variability in patient management was found with sentinel lymph node 

biopsy, elective neck dissection and watch and wait all being used as alternatives to what 

would have previously been considered standard care.  

 

Questionnaires inevitably carry a risk of bias. It is recognised that it was distributed to 

surgeons who had previously expressed an interest in sentinel lymph node biopsy. It is 

notable however that 11 of the 23 respondents did not perform sentinel lymph node biopsy 

before the pandemic which may suggest a degree of balance. Surgeons were asked to 

report their own personal experience.  This may have been different from the experience of 

their colleagues in the same or in other institutions. The questionnaire was not designed to 

be an exhaustive assessment of practice, merely to provide a snapshot of the challenges 

being faced and an insight to the changes being made to clinical practice. Another limitation 

of this project was the low response rate (19%). While this is not unexpected, especially 

given the exceptional system and administrative pressures that the pandemic caused, it is 

recognised that there is a risk of selection bias in those that responded.  

 

The majority of responses were from within the UK with 5 coming from other European 

countries (Finland, Spain and Belgium). Health systems in these countries differ both from 

the UK and from each other. Issues facing the international respondents may not be directly 

applicable to units in the UK. While we recognise this, the themes identified by the 

international respondents were very similar to those raised by surgeons practicing in the 

UK.  
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These findings reflect practice in a small number of locations in the UK and Europe. The 

outcomes presented were familiar to me in my own practice and to other surgeons I was in 

touch with at the time. While accepting the limitations of this work and being careful not to 

overreach the conclusions, the outcomes appear to give an insight into the changes in 

management of early oral cancer at this extraordinary time.  Given that the results reflect 

participants recollections they could be considered a semi- qualitative. Because of this, no 

statistical analysis was performed. My interpretation of the results took these limitations 

into consideration.  

 

It was widely discussed during the pandemic that surgical teams had noted a decrease in 

referrals for early oral cancer and an associated increase in late presentations of advanced 

disease. This was difficult to assess or confirm at the time but research since has shown this 

effect was real 150. The reasons for this were multiple; difficulty in accessing primary medical 

and dental care, concern over the risk of COVID-19 infection on seeking treatment and the 

perception that health services were overwhelmed to name but a few. Survival in early oral 

cancer is excellent8 but delayed presentation and more advanced tumours are associated 

with poorer outcomes151. The mortality and morbidity associated with late presentation and 

advanced cancer is profound. 

 

At times the pandemic placed enormous strain on healthcare systems, severely limiting the 

availability of in-patient beds and theatre lists. Stark decisions regarding optimal use of 

resources and the simplification of treatment to facilitate and maintain access to healthcare 

was felt necessary. At the time of this questionnaire, there was much focus on the ethics of 

resource allocation of ventilators and hospital beds offering higher levels of care for patients 

with COVID-19152,153, but scarce mention of the impact on the management of other 

conditions. In the years that have since passed, much attention has been given to the 

COVID-19 ‘backlog’ of elective procedures that resulted. The targets of a well-publicised 

backlog recovery plan154 have been missed, and at the time of writing in September 2024, 

the number of patients waiting for elective treatment in England is over 7.6 million and still 

increasing.  
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10.5 Conclusions 

The concern that the survival advantage of surgical staging of the neck would be negated by 

the risk of SARS-CoV-2 was not borne out in real world evidence144,145. The greater risk to 

patients with early oral cancer lay with compromises to proven cancer management 

pathways. At times, limitations on resources necessitated compromises to these pathways. 

Surgical staging of the neck by either SLNB or END was felt to be the gold standard 

treatment of early oral cancer in many centers before the pandemic. With appropriate 

mitigating precautions, omitting surgical staging of the neck posed a greater risk of harm 

and death to patients with early oral cancer than COVID-19.  
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Chapter 11. Qualitative research in early oral cancer. Background and 
literature review. 

 

11 Introduction  

Chapter four explored the roles of both the qualitative and quantitative research aspects of 

this study, the strengths of each, and how they address my study aims. This chapter will 

address the second aim of my research project as discussed in chapter 1.2; to better 

understand patients’ recollections and experience of treatment and recovery from early oral 

cancer and identify what themes and issues were important to them.  

 

I will build on this and explore the background of the two main outcomes I expect that my 

qualitative interviews will inform; the development of a patient information resource 

(decision aid), and a comparison of the issues raised by patients as being important to the 

domains included in health related quality of life measures. Chapters 12 to 14 will present 

my qualitative research methods and results. I will first consider why we provide patients 

with information, what their information needs may be and how information relates to 

decision making. I will then critically analyse the sentinel lymph node biopsy information 

patient information leaflet used at the time of this research. Finally, I will review and 

summarise the health related quality of life domains and themes identified in my literature 

review as well as those assessed by existing health related quality of life questionnaires. 

 

11.1 Why give information? 

The provision of information to patients is fundamental to gaining consent that facilitates 

patient autonomy, is a legal requirement155 and is one of the four fundamental pillars of 

medical ethics156. The General Medical Council’s own guidance suggest “the exchange of 

information between doctor and patient is essential to good decision making. Serious harm 

can result if patients are not listened to, or if they are not given the information they need - 

and time and support to understand it - so they can make informed decisions about their 

care”157. Information is transferred to address a number of needs. It allows patients an 

understanding of their current situation, communicates treatment options, how they differ 

and the practical differences between them, so facilitating decision making. An 
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understanding of what is involved in treatment may help patient engagement and 

adherence while the communication and understanding of prognosis is important for many 

people.  

 

Beyond fulfilling these basic needs, it has been suggested that appropriate information can 

also improve quality of life. Calman158 suggested that good quality of life was achieved when 

“the hopes of an individual are matched and fulfilled by experience’”.  He goes on to suggest 

that improvements in quality of life can be achieved by changes in both patients experience 

and changes in patient expectation. Furnishing a patient with accurate information on what 

to expect therefore may improve quality of life.  

 

This idea has been explored and measured by others. In a study of 50 patients after 

treatment for cancer of the head and neck, Llewellyn showed that lower satisfaction with 

information before treatment was associated with a greater incidence of depression 6 to 8 

months after treatment159.  Similarly, pre-treatment expectations were shown to improve 

recovery from and quality of life after cancer treatment160. McCarthy et al161 demonstrated 

that preoperative expectations of symptoms predicted symptom severity after oral surgery 

and that participants’ expectations were more predictive of recovery outcomes than 

medical factors. As Calman hypothesised, appropriate information at the time of diagnosis 

appears to narrow the gap between expectation and experience and so improve quality of 

life after treatment.  

 

Most studies of information need and decision-making treat people with cancer as a 

homogenous group. These studies may not adequately reflect the needs of patients with 

cancers of the head and neck 162. Emotional distress is almost three times more common in 

those with head and neck cancer than with cancer of other sites163. The incidence of 

anxiety, depression and poor quality of life at diagnosis and after treatment are high164,165. 

In light of this, I will place a greater focus on literature specific to patients with head and 

neck cancer, accepting that much work in other cancer sites is of course relevant and at 

times pertinent.  
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11.2 Information need 

Information need has been investigated from a number of angles but there is no single 

definition or construct of what it is. One approach to this question is to consider patient 

satisfaction, either with the information giving process, the decision making process or with 

overall experience of healthcare. One study166 compared the results of the Information 

Satisfaction Questionnaire to the outcomes of qualitative interviews. They suggested that 

structured questionnaire surveys had serious limitations in assessing complex areas of 

patient experience such as satisfaction and the provision of information and found that they 

overestimated patient satisfaction. They argued that qualitative interviews were better 

suited to the task. Their interviews led them to conclude that patients tended not to behave 

as consumers of healthcare following a market model and the concept of the expert patient 

but rather conformed to a more passive traditional patient role. Indeed they suggested that 

few patients wished or tried to engage actively in this process as active seekers of 

information but preferred to conform to the traditional role of a patient, maintaining 

deference and trust in professional authority and expertise. They also suggested that the 

concept of ‘satisfaction’ and ‘information need’ did not emerge from their interview 

accounts and may be more relevant to healthcare providers than to patients.  On exploring 

satisfaction in their interviews, they observe that patients with cancer generally experience 

many complex health interactions involving a large number of staff. The distillation of this 

complexity into overall ratings and scores returns a result of little value. They present the 

example of balancing a large number of minor but positive experiences against one more 

significant negative experience. A single overall rating may do little to reflect the impact and 

value of either. They also observe that in approaching a thoughtful analysis of satisfaction, 

patients did not generally act as consumers with a prospect of redress in the event of poor 

outcomes. Instead, they viewed negative experience through the lens of a passive patient, 

which was a barrier to critical appraisal and the formulation of discontent. Within this 

passive patient model, satisfaction is generally assumed, as is the adequacy of information 

given by the care provider. 

 

There is little to guide clinicians as to exactly what constitutes appropriate patient 

information or how this can be assessed. A mismatch between individual patient 

information needs and that provided has been demonstrated in patients with head and 
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neck cancer160,162. Not all patients want or require the same information, and some prefer 

to avoid information that may be negative and impact on their hopes for the future167. 

Patient desire for involvement and perceived control has also been shown to influence their 

information needs168. 

 

Higher satisfaction with consultations and information provision was associated with better 

quality of life 8 months after the treatment of head and neck cancer in one study169. 

Similarly, higher satisfaction scores before treatment (as measured by the Information 

Profile Questionnaire) correlated with lower depression scores and better quality of life six 

to eight months after treatment for head and neck cancer159. 

 

Pollock et al170 asserted that patients information needs were varied, changing and 

equivocal and that their stated desire to be informed as fully as possible about their illness 

and treatment needs should be considered in the context that this may not correspond to 

their actual or observed preferences, which may be for partial, selected and edited 

accounts. They suggest that information needs are complex and there is uncertainty about 

how they can be met. After conducting a series of qualitative interviews they concluded that 

patient’s information needs were personal to them and centred on their own needs and 

experience, the practical consequences of treatments and side effects and how they could 

be managed. This presents a challenge to health professionals. Patients stated a preference 

for the verbal delivery of information as this allowed the opportunity to seek clarifications 

and to be selective in the information they sought. In doing so they avoided the risk of 

doubt and uncertainty that other information sources may bring and avoided knowing ‘too 

much’.  

 

A systematic review of information need from multiple cancer sites 171 gave a helpful, if not 

broad, overview of themes of importance. The most frequently cited category was 

treatment-related information (38.1%). Within this category, the most frequent 

subcategories were available treatments and treatment options (17.2%), side effects of 

treatment and risks and benefits of treatment (20.5%). Other prominent categories were 

cancer-specific information (12.8%) and rehabilitation information (12.2%). The most 

common subcategory need mentioned in the cancer-specific information category was type 
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of cancer/nature of disease (27.5%), and the most common subcategory in the 

rehabilitation information category was self-care issues/home care during recovery (30.9%). 

 

In assessing the literature specific to head and neck cancer, patients reported that 

information was often focused on the technicalities of surgical procedures and not enough 

information was given on the long-term quality of life implications of their choices159,172.  

 

In summary, patient information need is a difficult concept to define. It is specific to 

patients and can vary with time. Questionnaires assessing satisfaction with information 

provision may be of limited value. Interviews may allow a more detailed and deeper 

understanding of the complexities of this topic.  

 

11.3 How to give information 

Oral cancer can be a rapidly progressing disease and time from diagnosis to treatment is 

necessarily short. It is necessary to communicate differences between treatment options 

and make decisions in a short timeframe. The same is true for laryngeal cancer. Surgeon 

practice in the provision of information on head and neck clinics to patients before 

laryngectomy was assessed in 2001173. The majority of surgeons (84%) discussed both 

diagnosis and treatment options at the same visit, with only 64% undertaking a second 

consultation before starting treatment. Consultations usually lasted 15 minutes. Just over 

half (55%) discussed cure and survival rates with patients, while 29% only did so if requested 

by the patient. The context and timeframe within which information is transferred is of 

relevance. Despite the lapse of 23 years since this publication, resource and time on head 

and neck clinics in my own experience is as, if not more restricted than in 2001. My own 

appointments for oral cancer patients are 20 minutes long with overbooking and double 

booking on clinic being the norm. This acute lack of time and resource needs to be borne in 

mind. There may be a gap between how information should be delivered and how it can be 

delivered.  

 

While patients express a preference for verbal information, a qualitative study comparing 

patients with head and neck cancer who were provided only with verbal information 
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suggested they retained little, were confused and expressed dissatisfaction, while those 

who were also supported by a multimedia tool retained more and were better prepared for 

treatment and its effects174. Even in studies that have stressed the importance and 

preference for verbal communication as the primary method of information provision, the 

value of a written resource as a reference has been noted166,170. 

 

Patients seek information from a wide range of sources. A systematic review suggested that 

while health professions were the primary source of information (either verbal or written), a 

significant number of patients sought information from other printed materials, the media, 

other people of note in their lives and professional organisations171. This study only included 

publications up to 2003 and so online resources were not considered. While head and neck 

specific online resources have been developed175, there is little to suggest how useful or 

accurate the available information is.  

 

A google search for ‘head and neck cancer information’ as may be expected, returns ample 

links. Almost all results on the first page are from reputable organisations and agencies, the 

top three being Macmillan Cancer Support176, the NHS patient information site177 and 

Cancer Research UK178. While each of these sites gives information on oral cancer and its 

treatments, the lack of detail is striking if not understandable and nothing more than broad 

concepts are explained. Treatments for early oral cancer (surgery) are presented alongside 

less relevant options such as radiotherapy. No discussions of the uncertainties of 

management of the node negative neck are present. A recent scoping review of web-based 

interventions for patients with head and neck cancer identified 32 relevant patient 

information websites but concluded that they provided minimal information that would aid 

shared decision-making or prepare patients for treatment and that most were text based 

and focused on survivorship179. Beyond the content of reputable organisations lies a 

plethora of other information. Online patient support groups are rarely mediated and so 

usually provide unsolicited advice of variable quality. While these can be a valuable support 

to patients they are unlikely to provide accurate expert knowledge to support informed 

decision making. Videos of live surgery are freely available on platforms such as YouTube. 

While these can be a useful resource for surgical training, it seems likely that they could 

cause distress to patients.  
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Inherent in the idea that written or online patient resources are of use is that patients have 

the appropriate literacy skills engage with them.  The 2019 Technical Report of the Survey of 

Adult Skills (PIAAC)180 found that 16.6% of adults in England had very poor literacy skills and 

were unable to retrieve simple and clearly labelled text from a basic document. Low 

educational attainment has been independently linked to a higher incidence of head and 

neck cancers181 and patients from lower socioeconomic groups are overrepresented on 

head and neck cancer clinics182. The link between low socioeconomic status and low 

educational attainment is well known183. It seems likely that a significant proportion of 

patients may lack the literacy skills necessary to use a written decision aid and additional 

methods of support should be considered for these patients.  

 

The communication of survival and the risk of death warrants specific consideration. 

Survival is generally of paramount importance to patients at the time of diagnosis184,185. In 

the patient population under study, it appears likely that END and SLNB are associated with 

equivalent survival while watch and wait is associated with a measurable survival 

disadvantage 8. This information must be communicated. Survival in early oral cancer can be 

modified by tumour factors and the presence or absence of regional metastasis. When a 

tumour is completely excised and no regional metastasis are present, survival is over 90%. In 

the presence of regional metastasis this falls to below 70%151. Physician accuracy in the 

prediction of uncertain outcome measures, including survival, varies depending on task 

difficulty and the presence or absence of reliable predictive factors186. There are no clinically 

useful and available biomarkers for oral cancer that can inform or guide the clinician to the 

risk of metastasis and so it is not possible at the point of diagnosis to identify patients at a 

higher than average risk of death. 

 

There can be barriers to explaining the above information to patients. Some patients may 

not want to know survival figures and others may not have the mathematical skills to be 

able to understand this information. The verbal communication of risk with terms such as 

‘likely’ and ‘rare’ is the method usually employed but there can be large variations in the 

absolute level of risk that clinicians use these words to infer187. Patient assessment of the 

probability of experiencing a complication varied depending on their severity. When the 
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same language was used to describe them, patients felt it less likely that they would 

experience severe complications than minor complications188. In reality, clinicians are 

required to tailor how information on frequency and severity of adverse outcomes is 

delivered depending on the needs of individual patients. For many, imprecise language such 

as “rare” or “common” suffices but some prefer additional quantitative and numerical 

data185. 

 

11.4 Information and decision making 

Analysis of the decision making process is not the aim of this work. However, an exploration 

of what information may be required to assist patients to make decisions necessitates some 

consideration of how decisions are made. Decision making in early oral cancer is complex. 

Guidelines currently accept that multiple treatment options may be appropriate84,189. 

Patient pathways, survival, functional and health related quality of life outcomes vary 

depending on the treatment chosen and information on these outcome measures is often 

incomplete or unavailable 190. The decision making process is therefore difficult and relies 

heavily on the preferences of both patient and surgeon. Preference sensitive procedures are 

illnesses that require a trade-off of risks and benefits of the available options to come to a 

decision on which is optimal for a specific patient 191,192. Management of the neck in early 

oral cancer is a good example of this.  

 

Much of the published work in healthcare decision making is based around the model of 

expected utility theory193. This theory asserts that healthcare choices can be thought of as a 

gamble with a set of outcomes and associated probabilities. The combination of risk and 

outcome of each option can be used to calculate a numerical value, a utility. There is a 

general assumption that patients will tend to choose the treatment option associated with 

the highest utility194. In practice, this is not always the case and patients may be inconsistent 

when making decisions about health193. Accepting this limitation, the underpinning idea of 

utility is a useful framework around which to consider decision making in early oral cancer. 

In essence, we can consider two main factors in the patient’s assessment of utility. The first 

is survival. The second is more difficult to define and encompasses a range of issues 

including treatment pathways, complications and the functional and health related quality 
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of life implications of each choice. I do not aim to perform a formal trade-off analysis to 

calculate a numerical value of utility for each treatment option, merely to consider what 

information may be important to allow patients to do this.  It is this that we will investigate 

in the chapters that follow.   

 

Models of the relationship between doctor and patient are of relevance in the decision 

making process. The paternalistic model was underpinned by the assertion that the 

healthcare provider knew what was in the best interest of the patient and what 

interventions were most likely to promote their welfare. The role of the patient in this 

relationship was one of compliance195. While this model may still occasionally be 

appropriate (such as in emergency situations), it is limited by the false assumption that both 

patient and healthcare provider place the same value on outcomes196. A softening of this 

approach, sensitive paternalism, where the decision is made by the clinician, but the patient 

has the opportunity to veto it, has been described196. The power relationship at play and 

lack of expert knowledge on the part of the patient make this concept troublesome. Many 

patients may not feel able or supported to challenge a medical decision or indeed 

understand the alternative options.  

 

The construct of the ‘expert patient’197 involves providing information and empowering 

patients to take a leading role in their healthcare. This is a departure from the traditionally 

passive patient role where the clinician is the main decision maker to one where the patient 

is more akin to a ‘consumer’ of healthcare166. This requires patients to have adequate 

information and understanding to become active decision makers171. An extension of this 

would be to consider the patient as the main decision maker in the process and for them to 

be able to make an informed choice. This requires the patient to be supplied with and 

understand relevant information and be willing to make decisions. It has been suggested 

that patients may not always want this responsibility198 or be in a position to become an 

actor in the process199. Both extreme positions of paternalism and informed choice are 

troublesome. While clinicians will occasionally recognise examples of each in their practice, 

the vast majority of patient interactions occur in the hinterland between them. 
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The concept of shared decision making aims to occupy this space. While no single unified 

definition of shared decision making is agreed, Charles et al 200 defined key characteristics 

that they felt it should achieve. These were “1) that at least two participants--physician and 

patient be involved; (2) that both parties share information; (3) that both parties take steps 

to build a consensus about the preferred treatment; and (4) that an agreement is reached 

on the treatment to implement”. This model implies the two way transfer of information 

between clinician and patient. The clinician is the gatekeeper to medical knowledge and 

resource while the patient expresses wants, desires, needs and priorities. The combination 

of both together forms an understanding of the personal utility of each treatment option 

and allows a decision to be made in keeping with the priorities of the patient.  

 

This concept was expanded by Deber196 who suggested that a differentiation needed to be 

made between decision making and problem solving. The role of the clinician was to solve 

the clinical problem by using their expertise and knowledge to define what treatment 

options were available, the likely implications and uncertainty within each and to 

communicate this to the patient. The role of the patient was to engage in this interaction 

and make a decision. They suggested that previous literature showing a reticence among 

patients to be involved in the decision making process too often failed to make this 

distinction and that while patients often did not want or feel able to be problem solvers, 

they did want to be involved in decision making. 

 

The theme of providing patients with information pervades each of the decision making 

models above, albeit with different aims. Information in the paternalistic model is delivered 

to allow patients an understanding of their role and aid in adherence to treatment. In 

sensitive paternalism, it also allows the patient to disagree with the clinician’s proposed 

plan. In informed consent, it creates the ‘expert patient’ and in shared decision making it 

forms part of the process of information transfer and sharing to reach an agreed outcome. 

While it is acknowledged that the content and presentation of information may vary in each 

of these contexts, I believe that in reality the variation would be limited. 
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11.5  Current patient information leaflet. 

When considering the provision of information to patients it would seem appropriate to 

review the patient information leaflet provided to patients at the time of this study. The 

vast majority of patients remembered being given this resource. The title of this written 

leaflet is “Sentinel Node Biopsy (SNB) for Head and Neck”. It is clear this resource provides 

information on SLNB rather than an overview of the different treatment options in early oral 

cancer. This is not a criticism, but the use of this resource should be seen within this 

context. On discussing this with clinicians who used it and from my own recollections from 

my time on these clinics, the information sheet was generally provided at the end of the 

consultation where SLNB was the agreed surgical plan. 

 

The alternatives to SLNB are considered on the second page. The leaflet states: 

 

“…the recommendation by NICE (National Institute of health and Care Excellence) is 

that any patient with early mouth cancer must have their lymph nodes checked by 

sentinel node biopsy or undergo a neck dissection” 

 

This statement is not entirely representative of the guideline which states: 

 

“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)”. 

 

The difference in inference between “must have their lymph nodes checked” and “offer 

surgical management of the neck” is clear. “Must” leaves no space for patient decision 

making and does not allow the option of W&W.  

 

The patent information leaflet is constructed in an ordered fashion. The introduction briefly 

explains what tumour metastasis are, the concept and problem of occult metastasis that 
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clinical examination and imaging cannot identify, introduces the term “sentinel node” and 

sets the scene for the explanation of what SLNB is.  

 

The following sections expand the explanation of what a sentinel node is and states that 

when patients are referred with early oral cancer, 

 

“20-25% of them will already have early spread of cancer to lymph nodes in the 

neck”.  

 

At this point the concept of neck dissection and elective neck dissection is introduced.  

 

“We can’t identify the patients with early cancer spread using scans, so in order to 

protect these 25% with early cancer spread all patients get more extensive 

treatment. In many cases this means a neck dissection (removal of all lymph nodes in 

one or both sides of the neck). This means that 75% of patients have surgery that is 

potentially unnecessary for them”.  

 

Risk is communicated with the use of percentages, without any simplification or explanation 

(for example 2 in 10 rather than 80%). There is an assumption that patients were able to 

understand and use information in this format. This would require adequate numeracy 

skills. An Organization for Economic Co-operation and Development (OECD) report180 from 

2012 showed that 24.1% of adults were at or below level 1 in mathematics (the level 

expected in early years primary education) while the Department for Business 201 found that 

49.1% of adults aged between 16 and 65 had numeracy skills at or below the level expected 

at the end of primary education (age 9-11). It can be expected that a significant number of 

patients may not be able to understand even simple percentages when presented in this 

format. While some may voice their problems with understanding information in this 

format, many are likely to be too embarrassed.  

 

The PIS then goes on to introduce END. 
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“The neck dissection is a quite a big operation. Sentinel node biopsy allows us to 

identify the patients who have early spread of cancer and offer them the correct 

treatment (neck dissection)”.  

 

Sentinel lymph node biopsy is presented as an alternative END. It is stated that clinical trials 

show SLNB is safe. 

 

The risks and patient pathway of a SLNB approach are explained including tracer injections 

and blue dye.  Risks of allergy, in-patient stay, pain, swelling, minor bleeding, incisions, 

temporary weakness of the shoulder or lower lip and skin numbness are presented. An 8% 

risk of false negative is stated as a percentage with a further explanation that this equates 

to 2 in 100 people having SLNB.  

 

Elective neck dissection and W&W with USS and FNA is explored under the heading ‘ What 

will happen if I choose not to have a Sentinel Node Biopsy?’ It is implicit within this 

presentation that SLNB is the default or first choice technique with END and W&W as less 

favourable options.  

 

The technique of END is briefly explained:  

“This is an operation that removes 30 to 40 lymph nodes from the neck. The incision 

is bigger than for SND to allow the surgeon to find all the nodes around the muscles 

and blood vessels in the neck. A neck dissection takes 2 to 3 hours to perform”. 

 

The risk of requiring a completion neck dissection when SLNB identifies tumour is stated:  

“Please note that even if you have a SNB, there is a 1 in four (sic) chance that you 

will need to have a neck dissection as well (because the biopsy found spread of the 

cancer)”.   

 

Overall, the information resource presents neck dissection as a second choice to SLNB and 

does not attempt to explore END as an alternative. Negative END is presented as 

unnecessary and arguably without value. However, the information within this resource is 
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relevant to patients. It was not designed to be a decision aid and so criticism based on its 

lack of utility in this regard are not warranted.   

 

11.6 Health related quality of life in early oral cancer. 
A review of the literature concerning HRQol in early oral cancer was presented in chapter 3.  

After concluding this and reflecting on my own experience of working with this patient 

group, it seemed possible that existing HRQoL tools may not identify differences between 

the groups studied that appeared to be present to an external observer. I felt that I could 

observe significant differences in outcomes other than survival between SLNB, END and 

W&W but that these differences held variable significance to patients and were not clearly 

demonstrated in the results of questionnaire based HRQoL studies. It may be that these 

differences did not in fact exist. Chapter 3 identified many of the common issues that 

impact the quality of life of patients with head and neck cancer (fear of recurrence, speech, 

swallowing, shoulder problems). A paper I published in the lead up to this work96 looking at 

outcomes of the University of Washington quality of life questionnaire in this patient group 

found that appearance was more of a concern than in those with more advanced cancers. I 

postulated that this may be due to the generally good functional state of patients after 

treatment and the lower morbidity at the primary site compared to those with more 

advanced oral tumours.  

 

In depth interviews can allow a deeper and more detailed understanding of the issues that 

impact quality of life in this group than can be achieved with questionnaires. It seems likely 

that many of the broad themes identified and investigated by existing quality of life 

questionnaires may be relevant (shoulder pain, fear of recurrence for example) and so were 

included in the interview topic guide.  

 

 

11.7 Domains in existing health related quality of life assessment tools 

In chapter 3 I presented a systematic review of HRQoL and functional measures used to 

assess this patient population in the published literature. This considered outcome 

measures under two main themes, HRQol and functional outcomes. This distinction is less 
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relevant in a qualitative analysis as both may be of importance to patients, so in this chapter 

all measures are considered together. In broad terms measurement tools either assessed 

single issues (often from multiple angles) or considered multiple aspects of patient 

experience and often included a measure of overall HRQoL and quality of life in general. A 

summary of the themes present in health related quality of life measures identified in my 

literature review are presented below. These are presented as a list for single theme 

measures. The content of multi-theme measures is presented in Table 28.   

 

Single theme  measures 

Shoulder and neck 

• Constant Shoulder Score 

• Neck Disability Quality of Life Questionnaire 

• Shoulder Disability Questionnaire 

• Shoulder Pain and Disability Index 

• Neck Dissection Impairment Index 

• C-spine Neutral Zero 

• Objective shoulder measures 

 

Psychological 

• Fear of Progression Questionnaire 

• Hospital Anxiety and Depression Score 

• Impact of Events Scale 

 

Swallow 

• MD Anderson Dysphagia Index 

• Delay to full oral feeding 

 

Speech 

• Articulation 

 

Appearance 
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• Lymphoedema -Modified Miller Lymphoedema Score and Földi’s Scale 

• Scar length 

• Scar quality 

• Derriford Appearance Score 

• Patient and Observer Scar Assessment Score 

 

Sensorineural 

• Motor – Score of May 

• Sensory – skin sensitivity 

• Batstone Facial Nerve Score 

 

In-patient factors 

• Length of stay 

• Time to drain removal 

• Complications 
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Table 28 Content of multi-theme questionnaires. 

Theme 
EORTC 
H&N 35 

EORTC 
QLQ-C30 

EUROQoL-
5D3L 

University of 
Washington Quality of 

Life Questionnaire 

Neck and Shoulder 
Questionnaire 

Shoulder and 
neck 

   X X 

Social and family X X    

Mood / 
depression / 

anxiety 
 X X X  

Swallow X     

Speech X   X  

Appearance X   X  

Sensorineural      

Constriction     X 
In-patient 
experience 

     

Pain X X X X  

Teeth / chewing X     

Mouth opening X     

Saliva X   X  
Smell X     

Taste X   X  

Cough X     

Voice X     

Feeling ill X X    

Feeling weak      
Concentration 
and memory 

 X    

Sex and intimacy X   X  

Weight X     

Work / hobbies / 
leisure 

 X X X X 

Activities of daily 
living 

 X X X X 

Short of breath  X    

Sleep  X    

Eating and 
nutrition 

X     

GI and bowls  X    

Finance  X    

Fear of 
recurrence 

   X  

Overall HRQoL    X  
Overall QoL  X  X  

 

Based on the outcomes of my literature review I opted to use the Batstone Facial Nerve 

score, Derriford Appearance Score-24 (DAS-24), Patient and Observer Scar Assessment 

Scale, and an assessment of complications, despite these not have been previously 

published for this patient group. Some themes were assessed from multiple points of view 



 169 

(e.g. appearance included scar length, scar appearance, contracture at site of surgery, 

adjustment to appearance change) but for simplicity of presentation these themes have 

been amalgamated. While many different questionnaires may analyse any specific issue, 

there is significant variation in the complexity and depth of their analysis.  

 

11.8  Conclusions. 

Information transfer between patient and clinician is a legal requirement and fulfils multiple 

other functions. Patients require adequate and relevant information to become involved in 

the decision making process, to understand the practical implications of the treatments on 

offer and to allow adherence to treatment. Higher satisfaction with provision of information 

has been suggested to be associated with improved quality of life but questionnaires 

assessing satisfaction with information delivery or with healthcare outcomes lack sufficient 

detail and insight to be useful within this study. Information needs vary between individuals. 

Verbal delivery of information is the basis of the information transfer process but time in 

clinic for information exchange is short and arguably insufficient.  

 

Decision aids should be considered within this wider context. In the chapters that follow I 

will explore this idea and create a decision aid based on the outcomes of this literature 

review and the issues raised as being significant to patients at interview.  The limitations of 

decision aids should be acknowledged. Patients’ ability to use a written resource can be 

limited by fear of discovery of unwanted information, educational attainment, reading 

ability and health literacy. When information is delivered verbally, the amount and nature 

given can be tailored and refined through exchange of information and priorities between 

clinician and patient. This is not fully reproducible in a written resource but I put forward 

the concept of a tiered decision aid that provides information in a stepwise fashion from 

simple to increasingly complex may address and mitigate this issue to some degree. Patients 

could begin with the simplest decision aid, then be offered further written information of 

increasing detail and complexity as their ability and information need allows. Information 

that some patients may avoid, such as survival data should be well signposted, presented 

separately or delivered verbally by clinicians when requested to help avoid inadvertent 

exposure. The number of decision aids needed and the content of each will be decided 
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based on the outcomes of patient interviews. The needs of those unable to engage 

independently with written information should be considered. Using the patient 

information resource to create a topic guide as an aid to health professionals may help 

address this.   

 

A number of HRQoL, and physical measures have been used to evaluate differences 

between our study groups. The themes assessed by these measures are wide ranging and 

vary between assessment tools.  There is no strong evidence to support the usefulness of 

any single measure or combination of measures over others or to suggest what measures 

are relevant or optimal. It is assumed that issues of relevance to patients with more 

advanced disease are of equal relevance to those with early disease but this may not be the 

case. Patient interviews may identify themes and issues of relevance and so identify the 

HRQoL, functional and objective measures that are important to patients and so be used in 

future studies of this patient group.  
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Chapter 12. Qualitative Methods. 
 

12 Introduction. 

The previous chapter explored the roles of patient information and the themes present in 

existing HRQoL measures and concluded by describing the aims of this qualitative research. 

This chapter will explain how the task of data collection and analysis was approached. It will 

begin with an exploration of the philosophical and theoretical stance the research was 

approached with, how participants were sampled and recruited and the methods I used to 

collect and analyse data. Throughout this I will explore the impact I had on this process as 

well as the impacts of the setting and backdrop of this research. 

 

The results of this process informed two broad outcomes. The first was to compare patient 

priorities and concerns discovered in this data to the those assessed by existing health 

related quality of life and functional measures. This allowed me to explore if they address 

issues that are important and relevant to patients and to inform what the best measure or 

combination of measures for future study of this patient population may be. The second 

was to allow the development of a patient information resource (a decision aide). This 

aimed to help communicate the experience of treatment of early oral cancer and explore 

differences between treatment modalities if any are present. 

 

12.1 Aims. 

After completing a review of literature of information need, the themes explored in current 

HRQoL questionnaires relevant to the group and reflecting on my own experiences with 

patients, I planned to complete interviews to address the third and fourth aims of my thesis;  

3. To use these outcomes to inform the construction of a decision aid to support decision 

making in the management of the neck in early oral cancer.  

4. To identify what aspects of experience of early oral cancer should be assessed in future 

research comparing END, SLNB and W&W and what measurement tools may be used to do 

this.  
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12.2 Theoretical standpoint. Constructionism and Grounded Theory. 

In planning, performing and analysing the qualitative element of this thesis there was a 

requirement for me to consider the theoretical underpinnings of how I approached and 

interacted with patients and the data and results that they provided.  

 

A realist approach was valid for the testing of quantitative outcomes for statistical and 

clinical significance but is poorly suited for the analysis and understanding of patient 

experience. For the purpose of this study I adopted a constructionist approach. Crotty202 

(chapter 3), defines constructionism as  

 

“the view that all knowledge and therefore all meaningful reality as such, is 

contingent on human practices, being constructed in and out of interaction between 

human beings and their world and developed and transmitted within an entirely 

social context”.  

 

The original proposition of grounded theory by Glaser in Strauss in 1967203 was based on the 

concept of the discovery of theory from data systematically obtained from social research. 

This sits in contrast with other theories where data is used to support or refute pre-

conceived theoretic ideas. The original concept of grounded theory does not account for the 

impact that the reviewer has on interpretation of the data. Constructionist grounded theory 

acknowledges this204 and considers the fact that participants’ descriptions of experience and 

researchers’ interpretations of them are constructions of reality rather than discrete truths. 

With this in mind, I will acknowledge and explore the impact of the limitations of 

participants’ recollections and of my influence on data collection and interpretation later in 

this chapter.  

 

12.3 Interviews. 

I felt that the most effective way to explore and better understand patient experience was 

through qualitative interviews. Other approaches would have been possible. Participant 

observation may have added a further dimension and depth to the data collected. Doing 

this would have been logistically difficult. At the time of data collection I was working as a 
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surgical trainee in the unit where participants were recruited. I was studying part-time and I 

had a full day job. I was rarely free to observe clinical interactions and consultations as a 

researcher due to clinical workload. Organising interviews at a time that suited me, where I 

could act only as a researcher and not also as a clinician was more feasible. Focus groups 

were also a possibility but as the numbers of participants involved was low I felt that I would 

gain a deeper understanding one on one with participants. My own experience of working 

with this patient group suggests that many do not wish to be involved in peer or group 

activities and I was concerned this may be barrier for some to engage in this project. It may 

be that I missed the opportunity to witness discussions between participants that may have 

added detail to the differences between treatment pathways. Both of these approaches 

would have fallen foul of COVID-19 restrictions that came into force during data collection. 

While this could not be predicted at the start of the study design process, it did preclude me 

from exploring these options as the study progressed.  

 

Interviews assessed participants’ views and recollections at two distinct periods of time. The 

first was the time of interview. This was necessarily and deliberately distant from the time 

of surgery and recovery. I explored what ongoing effects patients felt their treatment had 

left them. The second time period was through diagnosis and treatment. Recollections may 

not be an accurate reflection of events. Strauss205 explores the processes involved in the 

development of understanding of experiences, with a focus on unpleasant or distressing 

experiences. After living through, defining and characterising an experience, he describes 

how people work on: 

 

“Interpreting the experience, its meaning to you. This can happen also during, after, 

or very long after the experience occurred. Reinterpreting the experience may occur, 

though certainly not always, if the experience continues to be important - positively 

or negatively - as its meaning is reworked. With successive reviews of the 

experience, layers of meaning may be added to it, as well as a recasting of its 

meanings”. 

 



 174 

Thus, recollection of past events may not be a true and accurate reflection of the experience 

of participants at the time and meanings may change, for better or worse. This was borne in 

mind through the process of data analysis. 

 

Face to face interviews necessitated that I find an appropriate location. Given my other 

work commitments (I was working as a surgical trainee in Aintree Hospital at the time), it 

was necessary to do this within the hospital. I secured rooms in the out-patient clinic. 

Patients were familiar with this setting as it where the head and neck cancer clinic are held. 

This location was not neutral in many respects. It was my ‘home turf’ as a clinician. 

Participants were familiar with having clinical interactions in these rooms, from the point of 

referral, through diagnosis and treatment and into follow up. The nature and dynamic of the 

relationship with their primary medical care provider may have carried over into the 

interview process. I did consider other less clinical settings, such as the hospital coffee shop 

or canteen. I felt these locations may present some practical issues with noise on 

recordings. I also expected some of the topics we discussed to be of a very personal nature 

and was concerned that a public location may not have been conducive to sensitive or 

potentially distressing discussions. While I acknowledged the limitations and impact of 

interviewing in a clinical setting, pragmatically it was the most appropriate option. Patents 

were initially offered interviews either by phone or in-person. When given the choice, only 

one patient chose a phone interview over face to face.  

 

My study was impacted and delayed by the  COVID-19 pandemic. This became an issue after 

interview eight. The entire study, including interviews, was paused. After a hiatus I secured 

an amendment to my ethical approval to continue with data collection but this could only 

be done remotely. All participants were offered either telephone or video interviews. None 

chose the option of video calls. Phone appointments for clinical reviews became 

commonplace at this time. From my point of view I quickly adjusted to the difference this 

brought. Most patients managed remarkably well. I did wonder and reflect at the time if the 

loss of visual cues and body language may negatively influence the process. Phone 

interviews may have brought some benefits.  Patients were interviewed in a place of their 

choosing (usually their home). This may have allowed some to engage in a more open way 

than they would have otherwise. This also anonymised me to some extent and may have 
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limited the influence that my medical background had on the process. Participants who I 

had cared for as a surgeon during their treatment may have been less likely to recognise me 

on the phone than in person. At times the phone interviews felt to have a confessional 

atmosphere to them in a way that was different to those conducted fact to face. After one 

phone interview I reflected in my field notes: 

 

“…again, I found the phone a good method to interview this patient. She opened up 

well despite describing herself as being quite a personal person. She stated she did 

not feel self-conscious during the interview. I wonder if she or I may have felt more 

awkward face to face”? 

 

Interviews started with an open question  

 

“Can you tell me in your own words about the mouth cancer you had and the 

treatment you received?”  

 

Although open, the wording of this question steers the participant towards a description of 

procedure rather than experience. This was deliberate, so I could gauge the patient’s 

understanding of what treatment they underwent and guide the interview to account for 

this. In general, patients responded to this ‘ice breaker’ question with a short description of 

what surgery they had followed by some details about their time in hospital. I then 

employed a technique I often use in clinical interactions with patients, where I try to say as 

little as possible after my initial opening question to allow them space and a forum to raise 

the issues they feel are important. Patients often come to clinic appointments with a 

prepared agenda of topics and issues they want and are prepared to talk about. I expected 

most would come to this interview in the same way. Allowing them space to do this at the 

start of the interview let them raise the issues to which they gave primacy and allowed me 

to identify topics worthy of further exploration. Margaret responded this initial open 

question with a description of surgery but quickly deviated into their experience of 

uncertainty in decision making.  

 

 



 176 

Margaret (SLNB negative): 

“I didn’t really know which was which and I thought should I have them all taken out 

and then the surgeon said if you have just the nodes located taken out we check on 

you every month and we, it is very unlikely that the cancer might spread to the other 

side and go to the other nodes, so you get the option to see if it has spread 

anywhere. I thought well is he sort of guiding me more towards the other one even 

though he is not really allowed to give his opinion, it is up to me”. 

 

Throughout the interview process I was cognisant of the impact I was having on the process 

and the data I was gathering. While my background in medicine may have presented 

challenges and barriers, it also had advantages. My experience and knowledge of medical 

interviewing proved to be a sound base to build from.  

 

12.4 Topic guide 

I constructed a topic guide based on the issues I wished to explore and thought may be of 

importance to patients. These were derived both from my literature review and informed by 

my own experience with this patient group. The topic guide was reviewed and updated in 

an iterative fashion, including new themes and topics raised in subsequent interviews. The 

topic guide and emerging themes are presented in Appendix 9.  

 

I was cognisant of the influence that I brought to the topic guide. I constructed it based on 

literature written and published by medical professionals that I compiled and reviewed 

through the lens of being a medical professional myself. While much of this literature is 

written from the perspective of the medical profession, I was aware of the writing on 

patient information need discussed in the previous chapter and the tendency for medical 

information giving to focus on the procedural. I acknowledged these issues and tried to 

mitigate for them in the interview process by including open questions and leaving space 

and opportunity for participants to guide interviews in a direction of their choosing.  

 

Although I always aimed to cover all the points in the topic guide, I did this in a flexible 

fashion. Participants would frequently link issues and move on to discuss topics in a 



 177 

different order from the topic guide. I allowed them the space to do this. I also frequently 

revisited topics where I felt there was more information to be discovered. I often found that 

as a rapport was developed through the interview I would gain fuller and deeper answers by 

revisiting the questions that I started the interviews with.  

 

12.5 Challenges to data collection. 

Although I was at pains to present myself as a neutral actor in the interview process, 

participants were aware of my role and identity as a member of the surgical team. I didn’t 

know any of the participants well, but it is likely I was involved in aspects of the surgical care 

of some of them. The fact that I did not recognise any of them may not be significant as I 

treated many hundreds of patients in my time in the hospital, many of whom I may not 

personally recall. It is possible that some participants may have recognised me from 

previous interactions and that this could have influenced how they engaged in the interview 

and the information they were comfortable to share. I was aware that I was in a position 

and often a setting with strong cues and memories of doctor patient relationships and that 

the relationship I was trying to develop was different to this.  

 

Grounded theory requires that outcomes be grounded in data. While I adhered to this 

approach I was not a passive actor in the process of data collection. I guided interviews and 

will have brought my own preconceptions and biases to the data analysis process. I 

formulated the original research question that developed and grew through the data 

collection process. This foundation will necessarily have influenced the content of 

interviews and the data I collected. While I asked open questions and actively allowed and 

encouraged participants to deviate from the topic guide, I did this with preconceived ideas 

of the outcomes I was looking for. The topic guide set the scene as to what information 

participants felt I was looking for and so may have influenced what they were willing to 

discuss.  

 

As an interpersonal relationship developed through the course of the interviews, the vast 

majority of participants clearly relaxed and opened up. Not every participant reached this 

state. A small number remained quite closed in their approach with answers being short and 

lacking depth despite my efforts to overcome this. There could be many reasons for this. It 
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could be that there was no deeper or fuller account to give but I remain open to the idea 

that the location and my role as a surgeon may have influenced some.  

 

There was only one potentially awkward discussion point in the interview process. Early in 

the process, during a face to face interview, a young patient discussed his worries around 

sexual function after his surgery. He hadn’t felt able to have this discussion before but the 

different setting of this interview allowed him to raise this topic. For my part there was 

nothing in the interaction that was particularly shocking or disturbing. Years of practice 

leaves most clinicians with an ‘unshockable’ demeanour and well versed in navigating 

patients through discussions they find difficult or embarrassing. While I think the interaction 

went well and I allowed him to explain and explore his worries, it was clear through his body 

language, demeanour and awkwardness of eye contact that he was deeply uncomfortable. 

As sexual function was a new theme and not one I had included in my topic guide, I 

incorporated this into future interviews. This presented its own issues. No other patients 

wished to discuss this problem but some clearly found the mention of it difficult to manage 

and unexpected. The first time I broached this topic, I did so around the midpoint of the 

interview. It was instantly clear that it had a negative impact on the rapport that had 

developed to that point and the participant became noticeably less open. From then on I 

raised this topic at the end of the interview between two open ‘summing up’ questions in a 

way that allowed patients to choose not to engage with this theme if they didn’t want to. I 

thought that by doing this I would minimise data loss if any participants took offence. In 

realty, with careful wording of the question and an adequate lead in, this did not seem to 

cause concern to any other participants.  

 

12.6 Participant selection. 

 

12.6.1 Study population. 

An in-depth analysis of the different treatment options and what is involved in each was 

presented in chapter 1. A brief summary may be helpful at this stage to inform the 

participant selection process and to allow a better understanding of the outcomes and 

results. 
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Patients with early oral cancer have a choice between four management options.  

• The first is not to pursue treatment to either primary site or neck. This is an unusual 

choice in early oral cancer as survival with treatment is good151 and the quality of life 

implications of progressive and uncontrolled disease are profound. The decision to 

adopt a palliative approach is usually taken due to the presence of significant 

comorbidity or in the presence of other life limiting or incurable illnesses. In light of 

this I will only focus on the 3 interventions undertaken with the aim of cure.  

• Watch and wait is a simple process. The primary oral cancer is removed and the neck 

is monitored for the development of regional metastasis. Studies8,81 have shown that 

survival is poorer with this approach than with END. 

• Elective neck dissection gives better survival than W&W at the cost of additional 

morbidity from neck surgery. This morbidity occurs in all patients having END, but 

only the 20% to 30% who are found to have occult neck metastasis obtain a survival 

benefit.  

• Sentinel lymph node biopsy offers a middle ground between these two approaches. 

It appears likely to offer the survival advantage of END11,12, with less invasive neck 

surgery for the majority. The differences in functional, health related quality of life 

outcomes and complications between END and SLNB have been explored in detail in 

previous chapters. Those found by SLNB to have regional metastasis require further 

surgery in the form of a completion neck dissection.  

 

12.6.2 Inclusion and exclusion criteria 

Detailed inclusion and exclusion criteria were presented in chapter 4. The only additional 

inclusion criteria was a willingness to be contacted for an interview about their experiences. 

Consent for interview was obtained at the same time as consent for the main study. All 

recruited patients consented to this. Participants were purposely selected to allow a 

balanced exploration of each treatment modality.  

 

12.6.3 Sampling  

Participants were purposefully selected from those recruited to the main study. I aimed to 

obtain coverage of all the different treatment modalities and pathways to build a sample 
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that was broadly representative of the population of interest. This included those staged 

negative by SLNB, positive by SLNB who went on to have completion neck dissection, those 

with a false negative sentinel lymph node biopsy who required neck dissection to salvage 

clinically evident neck metastasis and those after negative END and W&W. Notable 

omissions include those who had disease recurrence after W&W and END. The main reason 

for this was that none were recruited to the main study. I also felt that the main themes 

particular to their experience (salvage of recurrent disease and decision regret after disease 

recurrence) lay beyond the scope of this study and so I did not pursue an avenue to find and 

recruit this patient group. I postulated that their experience up to the point of disease 

recurrence was similar to those who did not have recurrence. I managed the administration 

of who was invited to interview. I was aware that in doing this I was more likely to invite 

participants I thought were likely to engage in the interview process than those who I 

thought may find this difficult. I considered that I may be more likely to invite participants 

whose backgrounds and outlooks were similar to mine or whose experiences fitted with my 

preconceived ideas of what the study outcomes may be. In being aware of these potential 

biases, I actively attempted to mitigate them.  

 

12.6.4 Demographics 

At the completion of interviews I recruited eight patients after negative SLNB, three after 

completion neck dissection (two of whom had positive SLNB, one of whom had a false 

negative SLNB), three after END and two after W&W. Demographics of the interview cohort 

are presented below in Tables 29 and 30. The interview group appears similar to the main 

study cohort in age at surgery and length of in-patient stay. The interview group tended 

towards a greater depth of tumour invasion (a surrogate marker of more advanced disease) 

and higher T and N stage than the main study group. This is due to purposeful sampling of 

node positive patients who underwent completion neck dissection to allow exploration of 

this aspect of the pathway.  
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Table 29 Demographic data, participant level. 

Treatment (interview 
number) 

Age at 
Surgery 

Time to 
interview 
(months) 

Interview 
type 

Gender Primary tumour site 
Length of 

stay 
(days) 

Pathological 
depth (mm) 

P stage 
TNM 7 

P stage  
TNM 8 

T N T N 

END (1) 60 43 In person F Tongue 2 2.7 T1 N0 T1 N0 

END (2) 67 77 In person M Tongue 3 8 T1 N0 T2 N0 

SLNB -ve (3) 53 56 In person F Tongue 4 6 T1 N0 T2 N0 

SLNB + CND (4) 51 13 In person M Tongue 1 13 T2 N1 T3 N1 

SLNB false -ve CND 
(5) 

65 24 
In person 

F Tongue 1 6.6 T1 N1 T2 N3b 

SLNB -ve (6) 51 15 In person M FOM 2 3.5 T1 N0 T1 N0 

SLNB -ve (7) 58 22 Phone M FOM 4 1.9 T1 N0 T1 N0 

SLNB -ve (8) 68 37 In person F Tongue 1 4.4 T1 N0 T1 N0 

W&W (9) 65 16 Phone F Tongue 1 2 T1 N0 T1 N0 

SLNB -ve (10) 55 32 Phone F Tongue 2 8.6 T1 N0 T2 N0 

SLNB + CND (11) 63 31 Phone F Tongue 1 3 T1 N1 T1 N1 

SLNB -ve (12) 71 17 Phone M Tongue 2 2 T1 N0 T1 N0 

SLNB -ve (13) 55 23 Phone M Tongue 1 1.72 T1 N0 T1 N0 

W&W (14) 71 22 Phone M Tongue 0 Unknown T1 N0 T1 N0 

SLNB -ve (15) 73 45 Phone F Tongue 0 2.9 T1 N0 T1 N0 

END (16) 61 86 Phone F Tongue 5 7.2 T2 N0 T2 N0 

Pathological depth – reconstructed tumour depth of invasion(mm), P stage - pathological stage after index surgery.
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Table 30 Demographic data by group. 

Treatment 
(n) 

Age at 
surgery 
(years)  

(median) 

Time to 
interview 
(months) 
(median) 

Length 
of stay 
(days) 

(median) 

Pathological 
depth (mm) 

(median) 

P stage TNM7 

T1 (%) T2 (%) N0 N1 

SLNB-ve 
(8) 

57 31 3 3.2 8 (100) 0 (0) 8 (100) 0 (0) 

CND (3) 63 23 1 6.6 2 (66) 1 (33) 0 (0) 3 (100) 

END (3) 61 69 3 7.2 2 (66) 1 (33) 3 (100) 0 (0) 

W&W (2) 68 19 1 2 2 (100) 0 (0) 2 (100) 0 (0) 

Interview 
group (16) 

63 35 1 3.5 12 (75) 4 (25) 13 (81) 3 (19) 

Whole 
group (75) 

63 / 1 3 68 (91) 7 (9%) 69 (92) 6 (8) 

Time to interview - time from primary surgery to date of interview, Length of stay - time from day of surgery to 

discharge from hospital (days), Pathological depth - reconstructed tumour thickness of primary tumour (mm), 

P stage - pathological stage after index surgery. 

 

12.7 Recording and transcription. 

Interviews were recorded on a digital Dictaphone. These were transferred to the Aintree 

Hospital digital dictation system and transcribed by medial secretaries within the 

Maxillofacial Surgery Unit. This assisted in the accuracy of medical terminology as this team 

was familiar with the procedures discussed. This also helped ensure security of confidential 

medical information. After receiving typed transcripts, I listened back to recordings to check 

the accuracy of the text and edited transcripts to ensure all were anonymised. The quality of 

transcription was generally very good and very few corrections were required. Field notes 

were made at the time of interview and then added to during and after listening to 

recordings and reading transcripts.  

 

12.8 Data analysis. Constant comparative method. 

Data analysis was iterative and ongoing. I approached this using a grounded theory 

informed approach and conducted a thematic analysis using the constant comparative 

method as described by Glaser and Strauss203. This is a systematic and rigorous way to 

analyse data. Hennie206 elaborated on this original description and described how it 

involved comparison of each interview with the last, each participant with those who had 
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the same treatment and with those who had different treatments. Seale207 describes four 

steps in the constant comparison process: 

 

• Coding of data into categories that can be compared. The properties of categories 

and so the relationships and differences between categories begin to become 

apparent at this stage.  

• Integration of categories and their properties, considering how they interact.  

• Theoretical saturation, where no new categories or relationships between 

categories appear.  

• Theory writing. When the preceding steps are followed, this should be self-evident 

from the categories, relationships and properties already explored and defined. 

 

I will use this structure to summarise how I undertook coding and analysis. The first three 

steps will be elaborated on below while the final step (theory writing) will be presented in 

the results chapter. As data collection and analysis were performed continually in an 

iterative fashion, the topic guide and content of interviews changed throughout the process. 

Data analysis and theory generation was a longitudinal activity that occurred throughout the 

data collection process. As well as being aware of how I guided and impacted the interview 

process, I was similarly aware of my role in identifying and coding emerging themes. These 

were necessarily my interpretation of the data and were influenced by my own theoretical 

standpoint, values and background. I aimed to be aware of this issue and to consider it as I 

undertook and analysed the interviews.  

 

12.9 Open coding. Coding of data into categories. 

While the constant comparative approach to data analysis as described above is useful, it 

has been suggested that it does not give enough insight into how data is considered, coded 

and grouped. Braun208 argues that thematic analysis is widely used within grounded theory 

research but is rarely examined in its own right. While thematic analysis can be a theoretical 

approach in its own right, Braun suggests the underlying approach it entails fits well within 

other theoretical constructs such as grounded theory. I chose to perform a thematic analysis 

within the overarching construct of grounded theory as I believed this method of analysis 
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best addressed the research question that I was approaching. In performing a thematic 

analysis, Braun suggests a number of issues require consideration; 

 

• What counts as a theme? 

A theme fundamentally captured some aspect of meaning within the data. Within my 

data these units of meaning varied considerably in their nature. Some were definable 

and clear (such as the description of pain or the experience of drains) while others 

encapsulated much broader concepts (such as emotions). The coding of themes was 

necessarily both inductive and deductive. The inductive aspect was a product of the 

semi-structured nature of the interview process. I constructed a topic guide and so 

defined themes that I thought important. These were therefore inductive. Deductive 

codes developed through the data collection process as participants raised issues or 

relationships between data points that were not in the original topic guide.  

 

• Depth of analysis 

In analysing and presenting the data that emerged, I was required to make decisions on 

how to balance the depth and breadth of the analysis. Some fascinating insights were 

present in my data that would warrant in depth consideration and investigation but that 

did fit with the overarching aims of this project. I decided that the most valuable 

outcome would be a broad analysis of patient experience accepting that in doing this I 

would be limited in depth and detail. I believed this approach would be more likely to 

achieve a broad overview of patient experience that could be used to help inform future 

patients. Another aspect important in achieving this balance is the consideration of the 

‘level’ at which to interpret themes. Braun208 describes the semantic level, where issues 

are taken at face value and the latent or interpretative level, where deeper or broader 

meanings are explored. While this decision is not a dichotomy, given the aim of 

discovering a broad overview of patient experience, the level of my analysis tended to 

be more semantic in its nature.  
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12.10 Data analysis and the research question. 

Analysis and coding were performed with the assistance of N-Vivo software. Anonymised 

interview transcripts were uploaded to N-Vivo. Early in the process I assigned codes to 

sections of text that pertained to specific units of meaning.  An example of this for an early 

interview is shown below. 

 

Observational data Assigned open codes 

Patient: “Very emotional, very mixed up. But 
the reassuring words ‘you are cancer free’ 
nothing in the world could make you feel as 
good as that did. There were words you 
didn’t think you were used in the medical 
profession. Our daughters a GP she knew 
the technical terms and knew the bad bits 
about it, but they were putting things we 
could understand, they knew what to say 
and what not to say which made a huge 
difference”.  
Patient’s wife: “You were petrified though 
weren’t you, you thought your life had 
stopped. That was it you had no future there 
was no retirement”.  
Patient: “No I had only finished work 12 
months ago, I thought I’ve worked for 40 
nearly 50 years, I haven’t had a day off and 
suddenly a bit of freedom to ourselves and 
it had all gone. As I say the reassurance from 
the hospital was absolutely …………………… 
When I was discharged, I was told, see your 
dentist, see you doctor, and we will see you 
in a fortnight. Which to lead on to five years 
is wonderful. I will never be frightened 
again. She said it won’t come back but if you 
have got any fears see your dentist or your 
doctor and I will see you within a fortnight 
which is so reassuring”.  
Interviewer: “You mentioned you had a 
drain in your neck after your surgery, what 
was it like having a drain in”?  
Patient: “It was a bit daunting because I 
woke up not knowing much about it. I didn’t 
really know a lot about the dissection”. 

Emotions 
 
 
Pathology 
 
 
Patient information  
 
Support from family 
 
 
Fear 
 
 
 
Patient story 
 
 
 
Reassurance from staff 
 
 
 
 
 
 
Fear of recurrence 
Follow up 
 
 
 
 
 
Drain 
Patient information 
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As interview analysis progressed, codes became increasingly clear and stable.  When there 

was significant overlap or duplication between codes, they were merged. When codes were 

found not to be specific enough, they were split and re-categorised.  

 

12.11 Axial coding. Integration of categories and their properties into themes. 

By following this process an axial coding system emerged from the data. The main themes 

were evident after interview four and remained stable through the rest of the process with 

new codes fitting under pre-existing axial codes. The theme of complications is shown 

below as an example. 

 

Theme (axial codes) Codes nested within theme 

Complications Dental 

Mouth opening 

Tracheostomy 

Non-specific 

Diet 

Neck stiffness 

Oral complications 

Saliva / dry mouth 

Lip weakness 

Scar 

Lymphoedema and swelling 

Numbness 

Appearance 

Pain 

Shoulder and neck 

Speech 

Swallowing 

 

12.12 Theoretical and data saturation. 

I started the interview process without a clear idea of what the final sample size would be. I 

knew I was working within practical and logistical limitations (I had a finite pool of 

participants to draw from and had limitations in the time and resource available for this 

project). Interviews, transcription and analysis continued until I reached data saturation. 

This started becoming apparent at around interview 14. I recorded in my research diary: 
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“…not really anything new of significance coming up. The issues I found were aspects 

of themes already coded. I think we are getting towards saturation but will continue 

interviewing for now”. 

 

Interview 15 did not generate any new codes but this participant only engaged with the 

interview in a superficial way. While I obtained information on process and events, I did not 

make very much progress in exploring deeper meanings or experience with them. Because 

of this I carried on and performed a further interview. After interview 16 I recorded in my 

research diary: 

 

“I think it has become clear over the last 3 interviews that we have reached 

saturation. As I go back, review and recode the interviews, I’ll try and draw up an 

idea of what areas I want to explore in more details”. 

 

Theoretical saturation developed in parallel with data saturation and no new axial codes, 

themes or theories became evident between interviews 14 to 16. 

 

I considered my sample size compared to other studies. Bryman124 gives a useful overview 

of studies containing as few as one participant and as many as 350. While acknowledging 

that when collecting data driven by theoretical and data saturation absolute numbers of 

participants should not be a major consideration, as a novice researcher I felt it to be a 

helpful metric to assess my process against. The sample size required for outcomes to be 

generalisable depends on the specificity of the target population, the depth and breadth of 

data being collected and the level of theoretical outcome being proposed. As my target 

population was small (patients with early oral cancer) and my theoretical model tended 

toward the analytical, this population size appeared to be acceptable. 

 

12.13 Generating a research proposition 

As the process unfolded I developed ideas about what aspects of the data warranted further 

analysis and what story the data was telling. I undertook reflective writing of both field 
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notes and a research diary to assist with and record this. I explored the limitations that 

patient selection and the retrospective nature of interviews had on the data I collected. I 

actively searched for data that contradicted or did not fit with the developing themes and 

narrative to avoid over stating the generalisability of my results and to help mitigate my 

own impact on the interpretation of outcomes. A picture developed of what issues and 

themes were of importance to participants in their experience of early oral cancer. These 

will be presented in the results section.  

 

12.14 Conclusions. 

I approached this task with the ontological and epistemological basis of constructionist 

grounded theory and analysed data with a constant comparative approach. The impact of 

participant selection, recollection, the location and nature of data collection and my impact 

on both data collection and interpretation was considered throughout this process. Data 

and theoretical saturation in respect to the research question was reached by interview 16
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Chapter 13. Qualitative interview results. 
 

13. Introduction. 

 The results of my qualitative research aimed to explore and define what aspects of patient 

experience of disease and treatment of early oral cancer were important to participants 

from the time of diagnosis to long term survivorship. I will present these results and use 

them to inform two outcome measures. Firstly, in this chapter I will aim to define what 

issues were of importance to participants in their experience of early oral cancer and so 

what information should be included in a decision aid. Secondly, in the chapters that follow, 

I will compare the themes raised by participants as being important to those measured in 

currently available patient reported outcome measures. I will use this information to define 

what patient reported outcome measures may be best suited for future study of this patient 

group. In doing so I will address aims 3 and 4 of this this thesis as presented in Chapter 1.1. 

 

The overall aim that developed through this approach was not to explore fundamental 

truths or develop theories on the differences between the groups studied but to observe 

how patients recalled and understood their experience of illness and treatment and what 

issues were important to them through his process.  I also considered how information on 

treatment options could be organised, presented and used to help patients at the time of 

decision making.  

 

13.1 Overview of interviews 

On completion of interviews, coding and theory development, four relevant axial codes 

became apparent from the data. All contained multiple nodes within them and are shown in 

Table 31. Interviews were continued until theoretical and data saturation was reached as 

discussed in section 12.12. 
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Table 31 Axial codes and nodes. 

Axial Codes Nodes 

Survival 

o Survival advantage of 

surgical staging versus 

morbidity 

o Value of pathological 

specimen and a negative 

result of surgery 

o The ‘biggest’ operation 

 

Morbidity 

o Appearance (weakness, scar, 

oedema, contour defect) 

o Shoulder 

o Sensation change 

o Drain 

o Dry mouth 

o Pain 

 

Pathways 

 

o Completion neck dissection 

(having a second procedure) 

o Length of stay / in-patient 

experience 

 

 

Primary site 

o Complications and side 

effects of surgery to the 

primary site.  

 

 

13.2 What should be included in a patient decision aid? 

In this section I will address these themes with one specific outcome in mind, the 

construction of a patient decision aid. The above axial codes were reframed as questions. I 

used this structure to approach this research question and present my results. 

 

• What aspects of surgical staging were of importance to participants?  

o Survival and morbidity 

o The value of a pathological specimen and a negative result 
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o The value of the magnitude of an intervention 

 

• What aspects of morbidity were relevant to participants? 

o Appearance  

▪ Lip weakness 

▪ Scar 

▪ Contour change 

▪ Oedema 

▪ Appearance change with time 

o Shoulder 

o Pain 

▪ Pain at presentation 

▪ Pain with scintigraphy injections 

▪ Pain from surgical drains 

▪ Long term pain 

o Sensation change 

o Dry mouth 

 

• What differences in treatment pathways were relevant to participants? 

o Second surgery and completion neck dissection  

o Length of stay / In-patient experience 

 

• What other factors were important to participants? 

o Complications and side effects of surgery to the primary site.  

 

13.3 What aspects of surgical staging were of importance to participants?  

In this first section I will take a broad view of surgical staging of the neck and address some 

overarching concerns. At the most basic level this will assess if participants believed the 

treatment they had was of overall benefit to them and the factors they considered in 

making this assessment. I will go on to explore their thoughts on the balance of morbidity 
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and survival between different treatment options.  This will lay the groundwork for a closer 

examination of specific topics later in the chapter.  

 

13.4 Survival versus morbidity 

Survival is generally recognised as being the most important priority to patients with head 

and neck cancer209. Participants in this study mostly had surgical staging (by END or SLNB) 

that did not find metastatic disease. It therefore did not give them a survival advantage. 

Two participants had positive sentinel lymph node biopsies followed by completion neck 

dissection and so did potentially obtain a survival advantage. Two participants followed a 

watch and wait approach and avoided neck surgery. Neither developed neck metastasis. 

Both avoided having neck surgery and did not suffer a survival disadvantage.  

 

Patients treated for early oral cancer have excellent survival compared to those with more 

advanced disease151,210 and the morbidity of surgery to the primary site is generally low. It 

may be that the balance between the morbidity of surgical staging of the neck and survival 

advantage that it brings is more relevant to this patient group than those with more 

advanced disease 96. I explored this in interviews by investigating patients’ views on living 

with the morbidity of their chosen treatment modality in light of the survival advantage it 

may or may not have brought them. I expanded on this idea by specifically asking if neck 

surgery that gave a five percent survival advantage would be ‘worth’ a scar, stiff shoulder 

and weak lower lip. In effect, this was an exploration of the balance of survival and 

morbidity of END and W&W. 

 

No participants regretted their choice of either surgical or non-surgical neck management 

and all felt that they had made the correct decision for them. This was true of those who 

underwent surgery that did not find metastasis (and so did not improve their survival), 

those whose SLNB found metastasis and then required completion neck dissection and 

those who had follow up without disease recurrence on a W&W approach. All who had 

surgical staging of the neck believed this was worthwhile despite any negative effects that 

they experienced. Both participants in the W&W group placed value on the avoidance of 

neck surgery.  
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In general, those who opted for surgical management placed a high value on survival and 

lower value on morbidity. Pauline underwent sentinel lymph node biopsy that did not find 

metastasis. She was consistent in her view that survival was of paramount importance to 

her. 

 

Pauline (SLNB negative): 

Interviewer: “Again I know I am coming back to things we talked about before but 

surviving the cancer despite the side effects…” 

Pauline: “Is more important than anything.”  

 

Betty opted for a watch and wait approach and described a more nuanced view of the 

morbidity of treatment. 

 

Betty (W&W): 

Interviewer: “So this is something you have mentioned a couple of times, about 

survival being the most important thing, is that your feeling?” 

Betty: “Well yes because if you don’t survive there is not much point in worrying 

about it is there? Doesn’t matter what you look like if you are on a slab. But how 

much it impinges on your sense of wellbeing is another matter and how it effects 

your quality of life. That is something I would have to consider.” 

 

Participants had varying thresholds for what they felt was an acceptable balance of survival 

and morbidity. One participant in the END cohort described how they found the side effects 

of surgery acceptable but would not want to have radiotherapy or chemotherapy. For the 

majority, the negative effects of neck surgery were acceptable for the survival advantage it 

offered. This was not universal as described by the above participant who chose a watch 

and wait approach. The balance of acceptable morbidity for the survival advantage on offer 

was specific to the individual. This balance will form the core theme of the patient 

information resource I will later develop. The survival advantage on offer is well defined 

from quantitative studies. In this chapter I will explore and define what aspects of morbidity 

and experience were of importance to participants. 
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Many participants were able to further describe what value they derived from their chosen 

approach that made them believe it was the correct choice. Two frequent themes emerged 

from this, the value of a pathological specimen that found no regional metastasis and the 

importance they placed on having an active intervention to look for metastasis.  

 

13.5 The value of a pathological specimen and a negative result 
The value and reassurance of having a negative result from a pathological specimen was 

described by most participants who had either SLNB or END. Edward underwent SLNB and 

explained the significance of the pathology result to him. 

 

Edward (SLNB negative): 

Interviewer: “Do you think that negative result, being able to tell you that is important?” 

Edward: “Definitely yes. The fact it wasn’t in my neck is that what you mean?” 

Interviewer: “Yes.” 

Edward: “Yes it was really important, it was a massive relief for me when they said there is 

nothing showing up but obviously we will carry on doing scans and checking but that was a 

massive relief.” 

Interviewer: Do you think that was worth the risks of surgery?” 

Edward: “Yes.” 

 

Related to this was fear of recurrence without neck surgery. James chose to have END and 

explained why he decided against W&W: 

 

James (END): 

James: “…it would be the fact that the watch and wait would always be at the back 

of your mind, what if something is there. I wouldn’t want the worry.”  

Interviewer: “So you feel that having the surgery has helped you kind of feel that you 

have had the best chance?”  

James: “Yes absolutely.”  

Interviewer: “And without it you would worry about recurrence more?”  
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James: “Absolutely yes.” 

 

This feeling was echoed to some degree in both participants who underwent a W&W 

approach as Betty explained: 

 

Betty (W&W): 

Participant: “Well as I am in that group in terms of the wait and see monitoring and 

having got to a year I am glad that I didn’t have anything more. I was relieved when I 

was told that I didn’t have to have neck surgery initially. I think that I would choose 

that option... but cancer is a word isn’t it, I mean it is a big word and the 

connotations and implications can be grim, so it is always in the back of your mind. I 

don’t walk around thinking about it 24 hours a day or 12 hours a day or however 

many hours but it is a bit of a spectre.” 

 

While this participant didn’t express decision regret, they did acknowledge the existence of 

an uncertainty that was not a feature of interviews with those who had surgical staging of 

the neck. Neither W&W participant regretted their decision. Both acknowledged the 

possibility of poorer survival with their chosen approach but that this had not happened to 

them. One was clear that they felt avoiding the risks of neck surgery was a factor in their 

decision making, while the other described guidance by their surgeon as being important. 

Both believed they would make the same decision again.   

 

13.6 Wish for biggest operation 

One unexpected factor in decision making that came to light during the interview process 

was the theme of wanting the most extensive treatment option available, even if it was 

associated with a higher chance of negative outcomes such as complications or appearance 

change. There was a clear split in the responses of those I interviewed, with patients who 

had END placing value on a ‘bigger’ operation and those who had SLNB generally moving 

beyond this thought and opting for less invasive surgery. 
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I explored this during the interviews by explaining to patients that survival between END 

and SLNB is equivalent but that SLNB is associated with less time in hospital, a shorter scar 

and fewer complications than END. By suggesting equivalence in survival I aimed to assess 

what value participants placed on a more or less invasive operation. 

 

Participants who opted for END tended to place value on more extensive neck surgery. On 

pressing them to try to understand why this might be, they often found the reasons difficult 

to articulate. They tended to describe an underlying belief that a more invasive procedure 

must be in some more thorough and so be more effective in treating their cancer. This belief 

remained even after the explanation of survival equivalence and was more important to 

them than the negative aspects of END such as a longer scar and higher incidence of 

complications. Both Meryn and James underwent END and expressed similar thoughts on 

this: 

 

Meryn (END): 

Interviewer : “Do you think that even though it is not any ‘better’ that a bigger 

surgery is something you would value or want more compared to a smaller surgery?” 

Meryn: “I’m not sure how to answer that. I would rather have had the bigger surgery 

to be honest just to make sure that they had looked at everything.” 

Interviewer: “So having the bigger surgery is something that was important to you 

you think?” 

Meryn: “Yes.” 

  

James (END): 

Interviewer: “So that idea of having the most extensive treatment, that was 

overriding everything else we have talked about right now?” 

James: “Yes I think so for me personally yes.” 

 

The motivation for more extensive surgery appears to be driven by survival. For some the 

belief that bigger is better was not overcome by the information provided by their own 

surgical team or by me during interviews. The potential need for a completion neck 

dissection after positive SLNB did not seem to feature in this aspect of decision making.  
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Those who opted for SLNB tended to describe a different cognitive process by which they 

made their choice of treatment. Harriet explained her initial feeling of END being more 

thorough and so more desirable but on receiving further information about SLNB placed 

greater value on avoiding some of the negative aspects of END if survival was equivalent: 

 

Harriet (SLNB-negative): 

Harriet: “Yes well as you say if the statistics are equal then yes you would obviously 

go for the less invasive surgery”. 

 

In summary, participants who opted for surgical staging of the neck by END or SLNB valued 

the survival advantage more than the negative aspects of their chosen treatment pathway. 

The finding of no metastasis in a specimen was viewed positively and participants found it 

to be reassuring. None regretted having surgical staging, even when this left them with side 

effects or complications and did not give them a survival advantage. Similarly, those who 

chose a W&W approach did not regret their choice (acknowledging that none in this group 

had recurrence and so none were disadvantaged by this decision). Those who opted for 

W&W described valuing other issues more than a five percent survival advantage. For one 

this was the avoidance of complications and side effects of surgery, for another it was the 

surgeon’s guidance in choice of treatment.  When exploring the differences between END 

and SLNB, they described the wish of wanting the ‘biggest operation’ (END). This appeared 

to offer reassurance to some even if it were associated with higher morbidity and offered 

no survival benefit over a less invasive alternative (SLNB).  

 

13.7 What aspects of morbidity were relevant to participants? 

Morbidity was multi-faceted. In this section I will present the aspects that were raised most 

commonly during interviews.  

 

13.7.1 Appearance. 

My quantitative results suggested that appearance was poorer after END than SLNB. While 

differences in appearance were found using the University of Washington quality of life 
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questionnaire, the patient and observer scar assessment scale and the Batstone facial nerve 

score, no difference was found in psychological distress and dysfunction as measured by the 

Derriford Appearance Score. The lack of difference in this measure makes the relevance of 

appearance changes to patients questionable. I aimed to assess this in my interviews.  

 

Four main themes regarding the nature of post operative appearance change emerged 

during interviews; lip weakness, scar, change in neck contour and swelling or oedema. There 

was a clear theme of change with time across all of these issues, both in severity of the 

physical change and patient adaptation to the change.  

 
13.7.2 Appearance - Lip weakness.  

Three interview participants experienced lip weakness from neck surgery. This was 

permanent in two and temporary in one. Bobby and Harriet experienced permanent lip 

weakness and expressed dislike and dissatisfaction with their appearance as a result of it.  

 

Bobby (False negative SLNB, therapeutic neck dissection): 

Bobby: “… when I am talking or smiling, that is when you can see the effect, that it 

[my smile] is not symmetrical anymore. I don’t like that, I am not terribly vain but I 

don’t like having my photo taken now or anything like that so I don’t think it will get 

any better now”. 

 

Harriet (SLNB negative 

Harriet: “Well yes I sort of try to accept that fact that you know it has happened and 

there is not much I can do about it but my lip has created a crooked smile type of 

thing so I am self-conscious of that sometimes.” 

 

Sharon experienced temporary weakness and appeared to be less distressed and impacted 

by this. 

 

Sharon (SLNB+ve completion neck dissection): 

Sharon: “No it didn’t bother me at all. It didn’t stop me eating or talking properly or 

whatever so I was fine with that.” 
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The impact of lip weakness varied between those in this study group. Two participants were 

aware and self-conscious about this change and it clearly had a negative impact on their 

lives and view of self. One had temporary weakness that did not lead to distress. I cannot 

say if the temporary nature of weakness had less of an impact on participants.  It would be 

understandable if living with this issue in the long term was more troublesome than it being 

a temporary issue during healing. 

 

I explored participants views on the importance of lip weakness in the decision making 

process. The views expressed varied. The two who experienced permanent lip weakness 

described it as being something they would like to avoid but neither regretted their choice 

of treatment because of it. All participants placed greater value on other treatment 

outcomes, primarily survival.  

 

Harriet (SLNB negative): 

Interviewer: “Again is that something that would be important to you and help you 

make your decision?”  

Harriet: “Yes, definitely, because at the time, as it was explained, there was risk but I 

perceived it to be a small risk so I was kind of a bit shocked when it did actually 

happen but it is less pronounced now than it was but is certainly something I am 

self-conscious about. Again you just have to get on with it but at the same time if it 

could have been avoided yes that would be something I would want to do.” 

 

Sharon was the only participant who had temporary weakness. She did not place 

importance on this complication in their decision making process.  

 

Sharon (SLNB positive, completion neck dissection) 

Sharon: “No, anything like that would never be something that would affect me 

making a decision like that. I mean I was told about the lower lip weakness and I had 

the impression that yes that is going to be a droop in the lip but it never bothered 

me. I mean if it was a considerable palsy on one side of my face then that would be a 

different story.” 
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The importance of lip weakness to those who did not experience it varied. Ben decided to 

pursue a watch and wait approach to the neck. For him, avoiding lip weakness was very 

important and made a surgical option less appealing. 

 

Ben (W&W): 

Ben: “…I don’t think I could live with a drooping lip if I’m being perfectly honest you 

know.” 

 

Most explained their views on lip weakness in reference to other surgical outcomes, 

balancing complications with chances of cure and survival. Pauline explained her thoughts 

on this balance: 

 

Pauline (SLNB negative): 

Pauline: “Erm.. not really no. Like I have just said I wouldn’t mind if I had a big scar or 

lower lip or anything as long as the surgery got rid of the cancer. I wouldn’t mind 

about my shoulder or my lip.” 

 

Overall, the individuals who had lip weakness after surgery tended to describe it as 

something that had a negative impact their lives and their view of self but this was not 

universal. It was an outcome that all would like to avoid if possible but none that 

experienced this complication regretted their decision to have surgery. When reflecting on 

the decision making process it was usually expressed as a problem participants would rather 

avoid but was seen as potentially acceptable when weighed against the other benefits of a 

surgical approach. One participant felt it was a complication they would not be able to live 

with.  

 

13.7.3 Appearance - Scar 

There are clear and measurable differences in scar length between the three options under 

investigation as shown in the results section (chapter 7.3). In addition to this, the Patient 

and Observer Scar Assessment Scale evaluated the quality and nature of scars from both the 

perspective of the patient and an observer and found better outcomes after SLNB than after 
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END. While this fact is important and is likely of significance for patients’ decision making, 

again, it tells us little about the impact of the scar on individuals. Bobby is an interesting 

case study to illustrate the difference in scar between SLNB and END. He underwent SLNB 

that was negative but developed neck recurrence and required a therapeutic neck 

dissection. His was the only individual that required delayed neck dissection after SLNB 

wound healing and scar maturation was complete and so had experience of both scars.  

 

Bobby (SLNB false negative, therapeutic neck dissection): 

Bobby: “The scar on my neck now, that doesn’t bother me at all really. I have had 

conversations with other people who have had the operation and they are really 

concerned about it but it is a good scar and it had healed very well. It is sort of just 

blending in with the age thing really with the creases in my neck”.  

Interviewer: “So you had the short scar after the sentinel lymph node biopsy and 

then traded that for the larger scar from the neck dissection. Between the two of 

them did you feel there was much difference for you”?  

Bobby: “There was a big difference. The first scar was nothing really, that was lower 

down in my neck and that had just blended in, it healed really well and blended in. 

So when I had the second one which went from below my ear right down to my 

oesophagus, to the centre of my neck with another little hole under my chin, I don’t 

know what that is but it is there, that was quite a big shock really. At first I thought 

this is going to look awful once it has healed but once the staples came out that was 

better, it was uncomfortable with the staples in but I think I had about 30 in, which 

was a lot and it looked like a zip and I thought my neck is going to look like a zip 

forever but it didn’t once the marks had healed. It is fine it has blended in fine and it 

doesn’t bother me. I know it looks different but I never have anybody saying to me 

what has happening to you which I think some people do get, nobody ever says that. 

People who know what I have had done say you wouldn’t be able to tell that you 

have had anything done really because it is such a good scar”. 

 

He described the appearance of both wounds quite differently and was graphic about the 

larger size and more distressing appearance of the scar after neck dissection. He added that 

the issue of scarring was one that he had discussed with other patients. This added insight 
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of patients sharing their views on scarring in another setting, away from the potential biases 

of the interview process is valuable and adds validity to the finding that both scar and 

appearance are of concern to patients.  

 

Other participants described the importance of the scar in their decision making process. 

Margaret underwent SLNB that did not find metastasis. She described the importance of 

scarring to her:  

 

Margaret (SLNB negative): 

Interviewer: “So if we move on and think about the sentinel lymph node biopsy, 

again we have covered a lot of this already, but the smaller scar was something that 

you factored in”? 

Margaret: “Yes it was actually probably the main thing really when I thought about it 

I thought well I would sooner have a smaller scar really”. 

 

Not all patients who had neck dissection shared this concern over scar. James opted for END 

and lives with the scar this created: 

 

James (END): 

James: “I don’t mind, and people actually don’t even know it is there because it’s all 

done in the crease isn’t it. I mean there is a gentleman that came in before and I saw 

it immediately because he had really short hair, but no it doesn’t bother me at all” 

 

Few patients expressed explicit discontent with the appearance of their neck. As might be 

expected, appearance was not thought of independently but was one factor among many 

others in the decision making process. Douggie and Martha both had negative SLNB and  

expressed this succinctly: 

 

Douggie (SLNB negative): 

Douggie: “I wouldn’t worry about the larger scar on my neck but I would worry 

about the larger operation and stay in hospital”. 
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Martha (SLNB negative): 

Martha: “No not really because I would rather be cancer free than be worried about 

a scar. If I ever had to go through that then I wouldn’t think twice. I would have it 

done”. 

 

13.7.4 Appearance - Neck contour change (hollowing) 

Change in neck contour is another recognised aspect of appearance change. Two 

participants raised this as an issue after neck dissection. Bobby described his feelings about 

the scar after therapeutic neck dissection earlier in the chapter. Vinnie followed a similar 

pathway having a positive SLNB and completion neck dissection: 

 

Bobby (False negative, therapeutic neck dissection): 

Bobby: “Yes this side to me is more thinner really and I know that because the 

muscle has gone, I haven’t got that padding there now. If I feel the other side of my 

neck it just feels normal like both of them did at first”. 

 

Vinnie (SLNB positive, completion neck dissection): 

Vinnie: “It’s only because I know. It’s not that noticeable really. It’s what I would call 

a chicken neck, like you would usually have two wouldn’t you but I’ve only got one. 

I’ve got a nice skin side and a chicken neck on the other but otherwise it’s okay”. 

 

Both were aware of this issue but neither described it as distressing. Both had selective neck 

dissections in the presence of metastatic disease. No patients raised this issue after elective 

neck dissection.  Given this is a change that participants have noted, it is worthy of mention 

as an issue that may be of significance to some people.  

 

13.6.5 Appearance - Oedema 

Three patients described issues relating to swelling or oedema. All had undergone a neck 

dissection procedure and all had persistent symptoms at least a year after surgery. This 

issue did not affected two of the neck dissection participants nor any in the SLNB or W&W 

groups. As discussed in chapter 3, two previous studies116,118 assessed swelling and oedema 

in early oral cancer and did not find a difference that reached statistical significance. This 
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finding does not fit with my own clinical impression, that ongoing or long term oedema can 

be a problem after neck dissection but appears absent (or at least rare) after SLNB. The 

studies showing no difference had significant limitations and it is entirely possible that they 

did not demonstrate a difference that was in fact present. Even if this were the case, given 

that oedema did impact some participants, it is worthy of a mention in the decision aid.  

 

Sharon (SLNB positive, completion neck dissection): 

Sharon: ”…it was obviously a bigger op and there was a massive amount of swelling 

on the left side of the neck, it was just solid, just like a big solid brick in my neck and I 

though oh god, how long is this going to take to go down. It is still going down now 

and it’s like 12 months on now”. 

 

Dennis (END): 

Dennis: “Occasionally I get fluid build-up and then it becomes a bit puffy”.  

Interviewer: “So that’s on the skin flap above the cut there”?  

Dennis: “Yes and that becomes puffy and when I feel that it feels as though there’s 

something on the inside, obviously it’s a swelling on the inside to. I massage it”. 

 

No participants described significant distress related specifically to oedema with most 

describing it in a similar way to Bobby: 

 

Bobby (SLNB false negative, therapeutic neck dissection): 

Interviewer: “So does that swelling bother you and the puffiness that you describe”?  

Bobby: “I wouldn’t say it bothers me, I am conscious of it perhaps and sometimes 

yes, probably I think this is a nuisance and I don’t like it really, but it is not 

particularly sore”.  

 

Betty opted for W&W rather than surgery. She felt that concern about oedema after surgery 

would factor into the decision making process. 

 

Betty (W&W): 
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Betty: “I think I would be more bothered rather than the scar, more bothered about 

the lymph glands being removed and the associated problems and discomforts. You 

know the fluid and that kind of thing”. 

Interviewer: “The swelling in the neck you mean”?  

Betty: “Yes I think I would find that far more concerning”. 

 

Oedema is clearly an issue that has been noted by patients, but the level of distress 

associated with it in the longer term appears to be low. Some participants felt it to be of 

importance to them in the decision making process. 

 

13.7.6 Appearance – response to appearance change 

Peoples’ views and relationships with potentially disfiguring features may be dynamic and 

changing. In chapter 3 I presented evidence that suggested patients’ reported discontent 

with appearance changed in the months after surgery and scores normalised over 

time11,12,121. Response to appearance change may be influenced by factors and priorities 

both internal and external to them. The surgical insult that creates the change is the least 

modifiable factor in this equation. The patient’s preparation for and adaptation to change as 

well as other people’s reactions to them all play a part211. This was clear within my study 

cohort. Modifying factors to appearance included age, relationships and personal 

experience of others with facial disfigurement. 

 

James (END): 

James: “Personally I have got scars all over and that does not worry me. Funnily 

enough we were talking about this on holiday because there is so many Botox and 

boob jobs around and I just don’t get it. I don’t understand. It depends on the 

personality of a person doesn’t it”. 

 

Dennis (END): 

Interviewer: “Have you got any problems with or anything that concerns you about 

appearance after your surgery”?  

Dennis: “No not really”. 
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Dennis’ wife: “…it really doesn’t bother me, it really doesn’t. You put all the bio-oil 

on it every day without fail and things like that but at the end of the day it’s like 

when women who have had a mastectomy, you go through it, don’t you, to survive”.  

Dennis: “I think like everything appearances don’t matter… my appearance didn’t 

bother me”. 

 

Both James and Dennis had END and live with the appearance changes this brought. Their 

account contrasts with that of Ben who had no neck surgery: 

 

Ben (W&W): 

Interviewer – “Would that [appearance] be important to you?” 

Participant – “It would yes, although I’m seventy three do you know what I mean.” 

Interviewer – “Age doesn’t matter?” 

Participant – “You don’t like to see yourself in the mirror when you’ve got a lip 

hanging down or a neck sticking out, I mean I don’t know how it would work but do 

you get my drift.” 

 

In summary, appearance change after neck surgery is multi-faceted. Participants views on 

its importance in the decision making process and their response when it occurred varied. 

Much of the concern raised about appearance change after neck dissection was by 

participants who had either SLNB or W&W and did not experience the changes of END. It 

should be borne in mind that the above explores the experiences of participants who chose 

a particular treatment pathway. This choice will have been influenced by the values they 

placed on issues such as scar and appearance change. Those who placed a high value on 

appearance within the decision making process may have chosen W&W because of this. It 

may be that if neck dissection surgery became necessary for survival they would have 

adapted to appearance changes and they may not have been as significant an issue as they 

thought. The account presented above from Bobby who underwent both SLNB and 

therapeutic neck dissection follows this arc.  

 

Those who experienced appearance change either from END or completion neck dissection, 

generally described the understandable wish to avoid it if possible but none regretted their 
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choice of treatment because of it. Lip weakness was described as distressing for two of the 

three that experienced it. Longer scar, neck hollowing and oedema were all noticed and 

described negatively by those affected but did they not seem to cause significant distress to 

most. It is clear that appearance changes after neck surgery are of significance to 

participants and so should be explored in the decision aid.  

 

13.8 Shoulder. 

Shoulder syndrome is a well-recognised but poorly understood complication after neck 

surgery. Shoulder range of movement was the primary outcome measure of this study but 

no significant or clinically important difference was found. While range of movement may 

have the characteristics of a good quantitative outcome (it is a measurable and reproducible 

metric that allows comparison between groups) it may not necessarily be a good reflection 

of the symptom’s patients have or the impact on their lives. Even when assessing patients 

after neck dissection, shoulder symptoms, although common, are not universal. While it 

would seem likely that shoulder symptoms may be less common or severe after SLNB, there 

is little to support this assertion.  

 

Meryn’s experience after END fits well with the classical description of shoulder syndrome 

after neck surgery. 

 

Meryn (END): 

Meryn: “Well I have problems with my shoulder, that I can’t lie on it anymore and I 

can’t carry anything heavy because it aches, and like reaching or anything like that is 

a bit of a problem but it’s nothing that’s detrimental to getting on with life”. 

 

As has been seen with other issues, Meryn described how she adapted to and accepted this 

problem. The two other patients who underwent END reported no shoulder pain at all or 

transient shoulder pain after surgery that resolved with physiotherapy and exercise. Bobby 

reported more severe symptoms from therapeutic neck dissection after a false negative 

SLNB. 
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Bobby (SLNB false negative, therapeutic neck dissection): 

Bobby: “… I know I had been told it would affect my shoulder if the muscle was 

damaged but the muscle was removed so that was even more severe really. It was 

fine at first but then obviously after a week or so it began to hit, I couldn’t lift my 

arm higher than sort of shoulder height or put my arm up behind my back, that was 

one of the things I was told I wouldn’t be able to do. So I had physio and they gave 

me exercises which I did and then went back a couple of times and they were very 

pleased with me… I still have some trouble drying my hair, that is where it affects me 

because I can’t use both arms at the same time high up so that is something that is a 

bit of a nuisance”. 

Interviewer: “Has it stopped you doing anything else”?  

Bobby: “No I don’t think so, erm… no it hasn’t really. The other thing it does effect is 

me eating, physically eating. I find that when using a knife and fork it is difficult to 

use my left hand to get the fork to my mouth. So I have to lean on the table and then 

do it like that so rather than it coming from my should the movement is coming from 

my elbow otherwise I am sort of bent over my plate which obviously you don’t want 

to do that if you’re eating in public. So that is sometimes a bit of a nuisance yes… it is 

not painful but it is definitely a different shape. I have got a big gap here, everything 

falls off my shoulder. If I have got a t-shirt on with a loose neck it will fall off…. there 

is definitely a difference in the way it looks but I haven’t really had any pain”. 

 

The description of the impact of shoulder morbidity in both individuals is clear. Meryn 

reported that this does not impact her day to day life. This may be due to her adapting to 

this problem or having a limited lifestyle that is not impacted by this problem. The impact 

for Bobby appeared more limiting.  

 

Few patients reported any neck or shoulder problems after SLNB. Harriet was the only 

participant who described shoulder problems after SLNB but this did not have a significant 

impact on her life. 

 

Harriet (SLNB negative): 
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Harriet: “No I mean I think at the beginning my range of movement was slightly 

impeded. It probably feels a bit weaker I would say in the sense of strength of being 

able to pick up something heavy or whatever but not so much that you would notice 

really. I can still pick things up and it doesn’t bother me. I don’t have aching shoulder 

or anything like that”.  

Interviewer: “Does that limit anything that you do?  

Harriet: No I wouldn’t say so no”. 

 

Those that did experience shoulder problems after neck dissection clearly described 

symptoms that may be expected to bring limitation or distress to most people. The impact 

on those within this study was variable. An exploration of this issue is certainly worthy of 

inclusion in the decision aid.  

 

13.9 Pain 

Pain was frequently raised as an issue. This was true across all treatment modalities.  

Overall nine patients described pain that was distressing or unpleasant. Pain was 

experienced at four distinct points of time; at presentation, during SLNB injections, post 

operative pain and long term pain. 

 

13.9.1 Pain at presentation 

Pain at initial presentation was raised by one participant. This is an experience that may be 

common to all treatment groups and is not related to treatment, so I will not consider it 

further.   

 

13.9.2 Pain with scintigraphy injections 

Three patients reported distressing pain with injections for SLNB scintigraphy. All describe 

the pain as being significant but short lived. Douggie’s description and feelings are a good 

encapsulation of this. 

 

Douggie (SLNB negative): 
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Douggie: “Because in my case I would of preferred… because it was really quite 

painful. I didn’t mind any machinery or anything but the needle going in, I remember 

that…” 

Interviewer: “I mean when we talk about sentinel lymph node biopsy there are two 

parts to the process, part of it is the dye injections the day before and part of it is 

what we do in theatre. So the dye is obviously very important. Do you think if we 

had put some local anaesthetic in the tongue that would have helped you…”? 

Douggie: “Ok. Anything that would have stopped the pain, it was the pain of the 

needle I remember”.  

Interviewer: “So now that you have been through this, I mean god forbid, if you were 

making the same decision again and you knew that as part of the process, would 

that factor into part of your decision making”?  

Douggie: “If it was a completely new thing, me coming in as a new patient you 

mean”?  

Interviewer:” I mean now you know what you know”.  

Douggie: “And you warned me it was going to be painful”? 

Interviewer: “Well yes”.  

Douggie: “No that wouldn’t have stopped my decision. But if I had to have ongoing 

treatment with that pain I might think twice”.  

Interviewer: “So as a one off thing it’s ok”?  

Douggie: “It’s ok yes”. 

Interviewer: “But if it is a recurrent thing, which it is not, that would have been more 

of an issue?” 

Douggie: “Yes.” 

 

Despite finding this experience unpleasant, patients tended to conclude that the overall 

value they placed on the SLNB pathway and other advantages it brought them made the 

pain of injection worthwhile.  

 

 Douggie (SLNB negative): 

Douggie: “Yes… I think it was worth it in the end because the scar I have got on my 

neck, you would hardly know it was there now”. 
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Miranda expressed a similar sentiment. 

 

Miranda (SLNB negative): 

Participant: “I mean, it’s unpleasant in that it’s painful having that injection in the 

tongue, but there are worse things. You know, it’s a small amount of discomfort to 

provide a great piece of data to help the surgical team”. 

 

While these injections are likely seen by the treating clinicians as a minor procedure within a 

much bigger treatment plan, they appear to be memorable and unpleasant to patients. 

There is a simple technical solution to this, to instil local anaesthetic to numb the tongue (a 

less painful injection). There are some barriers to doing this, time being the main one. 

Informing patients about what to expect from scintigraphy injections and raising the need 

for local anaesthetic blocks with clinicians may help reduce patient distress.  

 

13.9.3 Post operative and surgical drains 

Post operative pain is a difficult subject to investigate retrospectively. My own experience 

suggests that the majority of pain at this point in time comes from surgery to the primary 

site rather than the neck. Exploring participants’ recollection of post operative pain suggests 

this is the case. One exception to this is the experience of having surgical drains. These are 

required routinely after neck dissection but not SLNB.  

 

Again, an insight into the differences between SLNB and neck dissection can be gained from 

patients who had both. Vincent underwent both SLNB and completion neck dissection and 

explained how they differed to him. 

 

Vinnie (SLNB positive, completion neck dissection): 

Vinnie: “The first surgery was okay but the second one, oh my god it was terrible. I 

don’t think they realised I was stitched a bit further down than what it was and by 

the time it was out, it beats having a baby. That was the only thing, that second drain 

and op”.  
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This description of physical pain and distress is clear. Sharon followed the same treatment 

pathway and described her experience. 

 

Sharon (SLNB positive, completion neck dissection): 

Interviewer: “What was it like having those drains in”?  

Sharon: “A pain, a real pain. I hated carrying them round. I have never had drains in 

before, they were really awkward. I couldn’t wash properly, I couldn’t do stuff that I 

took for granted and was like this is just really horrible. I was determined to do stuff, 

I was determined to have my wash but it was a real chore because I kept having to 

lift them up, place them down, but as I placed them down it pulled on the tube and 

the tube pulled on the site which made them ache a bit, but it was fine. I just settled 

myself down, got myself comfortable and thought I will stay in this position for a 

while so I don’t have to mess with the drains. I mean obviously I had this massive 

scar I had to look after and keep clean after I went home but I was keeping the drain 

sites clean as well because I was conscious that I didn’t want them to be get infected 

or anything like that, so I was a bit sort of worried about them because they were 

quite raised and looked like two big angry lumps for a good couple of weeks and 

then eventually started to subside. Yes I have never had drains before and was quite 

enlightened to be burdened with the drains but obviously it was necessary”. 

 

Sharon’s description of pain focused more on the psychological than the physical as well as 

the troublesome practical implications of having a drain in place. This unpleasant experience 

was not universal.  

 

James (END): 

James: “It didn’t hurt at all. I mean I suppose when you look at it, it looks worse than 

it feels. It felt fine, I wasn’t in pain or anything with that”.  

Interviewer: “So it didn’t give you to many problems”?  

James: “No none at all”. 

 

While physiological pain can be treated with analgesia, the psychological element and 

resulting distress can be modified by support, reassurance and patient information. These 
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interventions have been shown to reduce fear and uncertainty and set realistic 

expectations212. The experience of having a drain was unpleasant for some participants. As 

drains are only usually required after neck dissection, this difference warrants inclusion in 

the decision aid.  

 

13.9.4 Long term pain 

Pain in the long term was exclusively described in relation to shoulder problems. This has 

been explored above and so will not be discussed further.  

 

13.10 Sensation change 

Altered sensation is a common complication after surgery. It was described to some degree 

after completion neck dissection, END and SLNB.  

 

Vinnie (SLNB positive, completion neck dissection): 

Vinnie: “Mainly lots of little electric shocks, tingling and numbness. The numbness is 

okay but sometimes if I forget to take it and I do sometimes forget to take it 

[painkillers] then I can tell because it gets a bit achy, otherwise on me, it’s fine.” 

Interviewer: “And is that numbness and tingling in your shoulder or the skin of your 

neck or where do you feel that?”  

Vinnie: “My neck and my shoulder. It’s more like if you’ve got a rubber glove on and 

you rub your arm then that feeling you get, you know you’re doing it but you can’t 

really feel it. Does that sound? It’s a weird feeling.” 

 

Meryn (END): 

Interviewer:  “Any numbness of your neck, of the skin or anything like that”?  

Meryn: “To touch it is yes it’s a bit numb under my chin mainly”.  

Interviewer: “ Does that bother or worry you”?  

Meryn:  “No not at all”. 
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Both Meryn and Vinnie describe sensation change. For Vinnie this is severe enough to 

warrant medication but despite this he did not describe it in a way that sounded particularly 

distressing.  

 

Only 1 participant described sensation change after SLNB.  

 

Edward (SLNB negative): 

Interviewer: “Do you have any numbness around your scar or anything else”? 

Edward: “Where my scar it is, I would say it is about half an inch above the scar. It 

just doesn’t feel like my neck it is a bit numb and tingly”. 

 

Overall, sensation change at the site of surgery was mainly described after neck dissection. 

While it was in one instance severe enough to warrant medication, patients described the 

overall impact on them as low. A single patient described this after a negative SLNB and 

again this did not appear to cause significant distress.  

 

13.11 Dry mouth. 

Dry mouth was frequently reported. It was difficult to interpret if this was due to surgery to 

the primary site alone or if neck surgery also had an effect. Dry mouth is a very common 

complaint in the population as a whole and is frequently reported after surgery to the 

mouth.  Participants from all groups reported symptoms of dry mouth but none suggested it 

caused life limiting problems. One patient having a watch and wait approach with no neck 

surgery felt they had a dry mouth as a side effect. Neck dissection involves removal of the 

ipsilateral submandibular gland. It may be that this causes a more profound dry mouth than 

SLNB, where the gland is usually left in place but there is no evidence to support or refute 

this either in this study or in the wider literature. This issue appears common enough to 

include in patient decision aid as a problem that may affect all patients.  

 

13.12 Pathways. 

Length of in-patient stay differs markedly between treatment options. Watch and wait and 

SLNB are both associated with a shorter length of stay than END. When SLNB finds 



 215 

metastasis, patients require a second admission for completion neck dissection. From the 

perspective of health economics, SLNB is more cost effective primarily because of a reduced 

length of stay. Watch and wait is less cost effective than SLNB due to the additional end of 

life care costs associated with its poorer survival84. While this forms an important aspect in 

the planning of provision of healthcare, there has been no consideration in the literature of 

what the impact of a second admission may be to patients.  

 

Four participants required a second surgery. Two were for completion neck dissection after 

positive SLNB, one was a therapeutic neck dissection after a false negative SLNB and one 

was for further surgery on the primary site after END. 

 

Despite the reasons for the second admission differing, there was a clear commonality in 

participants’ descriptions of returning to the hospital and ward. All suggested that their 

experience was less worrying and the theme of knowing what to expect was clear.  

 

Dennis (END, second surgery for primary site): 

Dennis’ wife: “You weren’t frightened the second time”.  

Interviewer: “So the unknown was gone and the experience was a bit easier”?  

Dennis: “Yes… there was light at the end of the tunnel with that one so it was a lot 

easier the second time”. 

 

Sharon (SLNB positive, completion neck dissection): 

Interviewer: “So what was it like being a patient having to come back for the second 

operation? Was that different from the first time?”  

Sharon: “Erm, no it was very similar. Similar staff were on and stuff like that and it 

was nice to see the same faces…” 

 

Vinnie (SLNB positive, completion neck dissection): 

Interviewer: “And did you find it any easier or more difficult coming in for the second 

operation. Being a patient, was it different, better or worse or just the same”? 

Vinnie: “It was the same, it was nice.” 
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Bobby (SLNB false negative, therapeutic neck dissection): 

Interviewer: “Now what was it like having already been in hospital having to come 

back in? Was that any different?”  

Bobby: “No not really, not for me, I think for some people it would be worrying but 

in a way I find I can’t say interesting but I am always interested in what is happening 

to me and I feel secure with the people who are looking after me that if I need to be 

then that is the place to be.” 

 

Overall, the experience of a second admission was not portrayed negatively by those who 

experienced it. This may be as they were acquainted with what to expect and so better 

informed. It may also be due to shifting priorities. Those requiring a second surgery have 

more advanced disease than was first evident and participants would have been aware of 

this. It may be that this modified their view of surgery. As previously discussed, the aim of 

this study was not an in-depth exploration of the experience of those found to have regional 

metastasis. These patients have a poorer prognosis and so require significantly more morbid 

treatments to try and achieve survival. What is of significance to a decision aid is that no 

participants that required a second admission described this aspect of the pathway as 

distressing and no participants that required completion neck dissection after positive SLNB 

regretted their choice of treatment. The experience of a second admission to hospital 

should be presented in the decision aid to reflect this.  

 

13.13 Length of stay 

The length of in-patient hospital stay varies between treatment modalities. It is slightly 

shorter after W&W than SLNB and longest after END. While this is an important finding to 

communicate to patients, my interviews were able to explore if this difference was 

important to study participants.  Views on the importance of the length of time spent in 

hospital varied. Some clear themes developed that impacted this. While the balance of 

priorities was individual to each patient, the issues at play could broadly be thought of as 

those that made being in hospital more desirable and those that made being at home more 

desirable.  
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The main driver to patients feeling that they should be in hospital was the recognition of the 

need for care not available at home. This was present implicitly or explicitly in all interviews 

and this finding is not unexpected. When patients recognised they required hospital level 

care or this was recommended by the medical team, it tended to override other 

considerations. This was summed up well by Dougie. 

 

Douggie (SLNB negative): 

Interviewer: “So how important to you was the length of time you stayed in 

hospital?” 

Douggie: “Very. I wanted to get home as soon as possible, I don’t like hospital.” 

Interviewer: “And how would you have felt about staying another day or two if you 

needed to?” 

Douggie: “Well, I was very disappointed but I accepted it. The nurse did ask me to 

stay in, I was wanting to get straight home but the nurse felt I should stay in and so 

did the consultant and she agreed to keep me in.” 

 

Patients frequently described that being an in-patient gave them a feeling of reassurance in 

the event something were to go wrong, even when the length of stay was relatively long.  

 

Meryn (END): 

Interviewer: “How important to you was the length of time that you were staying in 

hospital?”  

Meryn: “Going by what I’d had done, I’m glad I stayed in for at least five days, I didn’t 

want to be let out too soon in case anything happened.” 

 

Betty was discharged on the day of surgery and described her experience. She felt her need 

for care was not met. 

 

Betty  (W&W): 

Interviewer: “So you would have preferred to stay in overnight?” 

Betty: “I would have preferred to because I didn’t feel well enough really to go…”  
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Betty’s description of her hospital stay was overlaid with her dissatisfaction with other 

aspects of her care. She suffered a complication from a cannula site that required her to 

attend her local A&E and wait for 13 hours to be treated. While no long term harm 

occurred, she felt her outcome and experience would have been better if she had stayed in 

hospital longer. While this may be the case, her views on length of stay may have been 

different if her recovery had been uneventful. 

 

While most descriptions of the experience of being a patient on the ward were neutral or 

positive, some patients recounted negative experiences that influenced their views on 

length of stay. 

 

Edward (SLNB negative): 

Interviewer: “How do you think you would have felt if you had to stay in a couple of 

more days again”?  

Edward: “I think I would have been demented. I couldn’t sleep of a night, well I 

couldn’t sleep at all, I just felt that I needed for my own mental health to be at home 

where I felt comfortable”. 

 

The experience of having a surgical drain was explored earlier in this chapter. Drains are 

rarely required after SLNB but are generally unavoidable after END and completion neck 

dissection. Fluid drainage must fall to a low level before the drain can be removed and the 

patient can go home. It is common for patients to be ready for discharge home by all other 

measures except for the presence of their drain. This extra time in hospital and need for 

medical and nursing care for a drain may be of importance to patients in the decision 

making process. 

 

Participants’ experience of the length of time spent in hospital varied. In general, 

participants valued being in hospital when they felt they required hospital level care or were 

worried about not managing at home. When they felt ready to go home but medical 

problems prevented this (such as the presence of a drain after END), they found this to be 

unpleasant.  
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I also explored if length of stay impacted participants’ choice of treatments. All but two 

were clear that a difference of a few days in length of stay would not impact their choice. 

Aside from worry over the reason they were not fit to go home, time spent in hospital was 

not a significant concern. Some went further to describe the reassurance they received from 

being on the ward. This was not true for all as Edward described. 

 

Edward (SLNB negative): 

Interviewer: “Going back to something that we mentioned before, that after a neck 

dissection you tend to be in hospital for a few days longer than for a sentinel lymph node 

biopsy. Now having been in hospital would that be something that would be important to 

you?” 

Edward: “Like I said earlier just because I would rather be at home that would probably 

stress me out a little bit thinking I have to stay here for a few days.” 

Interviewer: “So that is something that might be a bit more important to you - the length of 

stay in hospital?”  

Edward: “Yes definitely.” 

 

Length of stay varied between treatment modalities. Most participants did not place much 

significance on differences in length of stay. For some, being an in-patient offered support 

and reassurance. A small number wished to minimise time in hospital. The patient decision 

aid should include both these points of view and explain that most people did not find the 

time they spent in hospital distressing. 

 

13.14 Primary site issues 

Swallowing problems were common to all participants and varied in severity. All described 

pain or swallowing problems immediately after surgery that improved with time. It is 

possible that swallowing may be more impacted by END or completion neck dissection than 

after SLNB or W&W but there is no strong evidence to confirm or refute this. It seems 

plausible that surgery to the primary site is the main driver of swallowing problems and that 

this is common to all groups studied. Edward’s description of this was typical. 
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Edward (SLNB negative): 

Interviewer: “Ok. You talked about your speech and your swallowing being difficult 

after your operation. How is your swallow now?” 

Edward: Fine, absolutely fine. I would say from October until about Christmas time I 

really struggled to eat. Straight after the operation I couldn’t eat anything just jelly 

and things like that, then around about Christmas time it improved. The problem is 

that sometimes obviously because I have got restricted movement in my tongue if I 

am eating something and it ends up at the back of my tongue I cannot move my 

tongue, I have to put my finger in my mouth to move food because of the restriction 

in my tongue, but again something I have learnt to deal with.” 

 

The expectation of transient swallowing problems should be included in the information 

provided to patients. There is no clear evidence to suggest the experience of this is different 

between study groups. Other well recognised issues with the primary site were described 

including swelling, pain and sensation change. Given these are not related to the 

management of the neck,  I will not explore them further but information on these issues 

should be provided to patients.  

 

13.15 Conclusions – what is does this data add? 

Some aspects of patient experience of the investigation and treatment of early oral cancer 

raised by participants in my interviews are well represented in quality-of-life scores 

(problems with diet, chewing, speech, saliva etc). These are important and should be 

represented in the patient decision aid. This chapter has focused on issues that are less well 

represented in quality of life questionnaires but were of significance to participants. It 

seems likely that some of these may be more relevant to those with early oral cancer than 

with more advanced cancers. These warrant inclusion in the patient decision aid.   

 

The fundamental balance of surgical staging of the neck in early oral cancer can be distilled 

to the balance of the survival advantage surgery brings against the morbidity it leaves. No 

interviewees expressed regret at their decision to have surgical neck staging by END or 
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SLNB. This included those where surgery found no tumour metastasis but who suffered 

morbidity as a result of it and those where sentinel node biopsy found metastasis and so 

required completion neck dissection. In both these situations the patient could be portrayed 

as having gambled and lost, as a different treatment choice (either W&W for those with no 

metastases or END in those with metastasis) may have simplified their pathways. Overall, 

those who opted for surgical staging felt the benefits they perceived were worth the 

morbidity they experienced. 

 

The nature of this benefit varied between participants. For a few it was the identification of 

metastasis and a survival advantage. Those without metastasis still derived value from a 

pathological sample that did not show cancer. A ‘negative’ procedure was viewed as a good 

outcome and the reassurance it gave was valued.  

 

The reasons participants chose either END or SLNB varied. It is likely that the preference of 

their surgeon had a significant impact but this aspect is not easy to explore retrospectively. 

For some, the shorter scar and smaller operation of SLNB was important. One novel finding 

was the perceived value in having the ‘biggest’ operation. This was generally equated with 

better survival. This view persisted in some patients despite being told of the survival 

equivalence of END and SLNB. Participants with this belief tended to opt for END. Some 

described a process where they moved beyond this thought and came to value the 

perceived benefits of a SLNB approach more than the feeling of bigger (or more invasive) 

being better. 

 

Shoulder range of movement was the primary outcome measure of the qualitative aspect of 

my study. No relevant measurable difference was found between groups. Personal 

experience suggests that many patients after neck surgery have only mild or self-limiting 

shoulder problems but a small number have significant issues. This picture was clear from 

two interviewees who both described shoulder problems that caused functional limitations. 

While a reduction in shoulder range of movement was part of their issue (difficulty raising 

arm to eat and brush hair), they explained this in reference to the impact this had on their 

lives rather than in terms of a change in range of movement. Shoulder syndrome is a poorly 

understood condition and reduction in range of movement is only one aspect of it.  
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Shoulder morbidity may be more usefully viewed and measured as a health related quality 

of life problem rather an issue that can be encapsulated in, or communicated by, range of 

movement.  

 

One aspect of experience I deliberately explored was that of appearance change. While no 

participant expressed decision regret due to appearance change, there was an 

understandable, if not expected wish to avoid appearance change wherever possible. While 

neck scar, hollowing and oedema were generally tolerated and improved over time, 

experience of weakness of the lower lip was described as having a negative impact on 

quality of life and view of self. Appearance change was important in the decision making 

process for most.  

 

Differences in the patient pathway and experience between END and SLNB had varying 

significance to participants. In general, length of stay was not of great importance to many. 

While some expressed a wish to get home as quickly as possible, others placed greater value 

on the support available on the hospital ward. None of those who required a second 

procedure for either completion neck dissection or further surgery to the primary site 

described a second in-patient stay negatively. The injection of tracer for SLNB was 

memorable and painful. This experience can be made less unpleasant with local anaesthetic. 

The presence of drains after END was variably reported as unpleasant and painful.  

 

The decision aid should contain issues that are generally accepted to be of significance to 

patients alongside the less recognised and reported issues I describe above.  
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Chapter 14. How should information be provided? 
 

14. Introduction  

The previous chapters have investigated what differences are present between watch and 

wait, elective neck dissection and sentinel lymph node biopsy and what information should 

be provided to patients.  This chapter will consider how information exchange should be 

facilitated with patients.  

 

As discussed in chapter 11.3, the published literature suggests that patients place value on 

the verbal delivery of information from clinicians. There are pragmatic reasons why this is 

necessary. Clinicians have an ethical and legal obligation to ensure patients have enough 

information to make informed decisions about their care. This involves a too and fro 

communication of facts from the clinician and priorities and preferences from patients. This 

process allows the tailoring of information provision to meet the needs and priorities of the 

individual. Sensitive issues such as survival can be explored in a way that is acceptable to the 

patient. This approach has limitations. Clinician’s time is a precious resource and clinic 

appointments can be short. Patients are required to retain and weigh information that is 

very complex. James opted to have an elective neck dissection. After discussing why he 

opted for this rather than the alternatives he summarised his thoughts on the provision of 

information. 

 

James (END): 

James: “As long as the patient is given the full information then that’s fine, so that 

they can make the decision. Because it is peoples’ attitudes, personalities and how 

important scarring is and the risks, they need to weigh it up themselves rather than 

be told this is what you’re having. You have got to make your own decision yourself 

but you do have to have the facts in front of you.” 
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14.1 The value of a written resource 

During interviews I specifically asked abouts participants’ experiences of written resources. 

The patient information leaflet provided at the time was discussed in chapter 11.5. Those 

that remembered receiving this patient information sheet universally placed value on it. 

Both Holly and Edward opted for SLNB that did not find metastasis. At the time of diagnosis 

and treatment planning, both attended clinic appointments on their own. 

 

Holly (SLNB negative): 

Holly: “Oh, yes. I think it just helps to have something like that to refer to and to 

ponder on.” 

 

Pauline (SLNB negative): 

Interviewer: “…if we had written down some information for you, would that have 

been useful to you?” 

Pauline: “Yes it would because sometimes when they are explaining it to you it is 

hard to take it in.” 

Interviewer: “Of course yes it certainly is.” 

Pauline: “Sometimes there is that much to take in that it is hard to remember what 

they have been telling you.” 

 

Information leaflets may also be helpful to people other than the patient and act as 

communication tool with people of importance to patients. Edward’s daughter was a 

medical doctor and joined him at key appointments. 

 

Edward (SLNB negative): 

Edward: “We talked about it in clinic with my family and then he gave me some 

leaflets with everything that would happen. At the time I didn’t take any of that in, I 

didn’t read it, I just walked away but my daughter did read it. To me it was a blur I 

couldn’t understand whereas my daughter read through everything and then 

explained it all back to me. Although my surgeon did tell me, it didn’t really go in. So 

it was good we had the pieces of paper to go home and read. Once my daughter 

explained to me at a later date I read it myself and it went in a bit more.” 
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Interviewer: “So that written resource was quite useful?” 

Edward: “Yes very useful.” 

 

Some participants didn’t remember receiving a written resource but were not dissatisfied 

with the amount or content of the information they did receive. It may be that they were 

not given a written resource or that if they were, it did not meet their needs or add value to 

the verbal information they already had. This was the case for Miranda who underwent 

SLNB.  

 

Miranda (SLNB negative): 

Miranda: “I don't recall whether we got a leaflet about sentinel node biopsy. I may well 

have done. Certainly, it was explained verbally. There could well have been a leaflet tucked 

in with all the other stuff. I've probably still got the pack of information lying around 

somewhere filed away. I don't remember whether there was or not but there may have 

been something that possibly explained a little bit about a sentinel node biopsy.” 

 

It may be that receiving an information leaflet is a detail that some have simply forgotten. 

At the point of diagnosis, patients are often given information booklets and leaflets from 

organisations such as MacMillan Cancer Support, information on benefits, prehabilitation, 

contact details of key staff members and admission documents to name but a few. This may 

be overwhelming and make identifying key information difficult.  

 

14.2 Online information 

I discussed the content of readily available online resources in chapter 11.3 and concluded 

that they only communicated very broad concepts and lacked the detail and specificity to 

the patient. I also raised the issue that graphic images and videos of surgery for oral cancer 

are widely available. Only one participant recounted accessing online resources ahead of 

their surgery. Dennis underwent END. Although this is a common surgical procedure, the 

large incision, retraction of a skin flap and wide exposure of the major structures in the neck 

it requires may appear shocking. Dennis’ experience was unique in this sample of patients 

but highlights a concerning issue. 
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Dennis (END): 

Dennis: “I think in that respect you are still in shock. I mean when I was offered the 

option I looked up the operation.”  

Dennis’ wife: “He saw the graphic pictures and frightened himself.” 

Interviewer: “Where did you go to find that sort of information?” 

Dennis’ wife: “It was something on the iPad wasn’t it? It’s actually the operation its 

quite frightening, well very frightening.” 

 

Seeing images of the surgery he was planning to have in an unsolicited and unexpected way 

had a negative impact on Dennis and is as an example of the risks of patients receiving 

information content they do not wish to know or in a form that they do not wish to see. The 

low number of participants that reported using the internet as a source of information fits 

with my experience of this group and is something I find surprising.  Many patients are of a 

demographic who rarely if ever use the internet as an information resource and this may be 

a barrier to some. Many who can access this resource choose not to. Although not explored 

within my study, the recognition of the questionable quality of evidence they may find and 

concern of discovering information they may not want to know (such as Dennis’ experience) 

are barriers that patients have shared with me in my clinical role.  

 

14.3 Communication of survival information  

Early in the interview process, the topic of statistics and numerical data for survival was 

raised by a participant. This was information that I had planned to include in the decision aid 

in some form. We know that at the point of decision making, patients prioritise survival over 

other issues184 so I believed that this information should be available to those who wish it.  

 

Harriet (SLNB negative): 

Interviewer: “So the overriding thing that you keep coming back to is that you wanted the 

option with the best survival for you?” 

Harriet : “Definitely yes.” 
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Pauline (SLNB negative): 

Interviewer: “Again I know I am coming back to things we talked about before but that 

survival of the cancer despite the side effects…” 

Pauline: “Is more important than anything.”  

 

Betty (W&W): 

Interviewer: “So this is something you have mentioned a couple of times, about survival 

being the most important thing, is that your feeling?” 

Betty: “Well yes because if you don’t survive there is not much point in worrying about it is 

there? Doesn’t matter what you look like if you are on a slab. But how much it impinges on 

your sense of wellbeing is another matter and how it effects your quality of life. That is 

something I would have to consider.” 

 

In my own experience of observing and conducting similar conversations in this and 

comparable situations, there are different ways this discussion can unfold depending on 

both the medical practitioner’s views and those of the patient. In a qualitative study of head 

and neck cancer patients Offerman185 found that while patients felt it was important to 

receive information about life expectancy, few wanted it in a quantitative format. They 

suggested that phrases such as ‘the cancer is curable’ would be sufficient for the majority of 

people.  

 

Some medical professionals can be very reluctant to quote survival statistics to patients. I 

believe the reasons for this vary. In some situations, relevant data may not exist or that 

which is available may not truly reflect the patient’s situation. This is unlikely to be the case 

for early oral cancer. Another concern is that patients may not want to know this 

information. This is certainly a situation I frequently see with more advanced cancers where 

patients have a poor prognosis. Medical practitioners need to walk a fine line in the 

provision of information.  When facts and data are available that are relevant to the patient 

in making decisions, these should generally be provided. There is a risk that quoting poor 

survival outcomes (often 25% at two years for advanced cancers), that patients descend into 

hopelessness. In this situation, such a stark presentation of fact can be detrimental to a 

patient’s wellbeing. Alternative ways of couching this information are a frequent feature of 
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my own patient interactions. That survival is poor can be conveyed clearly without removing 

the hope that treatment could be successful. Another aspect of this issue is that population 

statistics are not meaningful for the individual. The outcome of oral cancer for any 

individual patient is binary, survival or death, and so the argument is made that population 

figures do little to communicate or inform the risk to the individual. I feel that this 

oversimplifies the issue and ignores the trade-offs that patients make between survival and 

morbidity. These issues are less likely to be relevant to patients with early oral cancer, 

where survival is good. It is unlikely that patients presented with a 90% five year survival 

would be left feeling hopeless. That those found to have regional metastasis have a lower  

survival may be more of an issue. Harriet explained what the psychological impact of her 

cancer diagnosis was to her: 

 

Harriet (SLNB negative): 

Harriet: Well I suppose obviously not to give up. It is going to be at some points 

either painful or upsetting or whatever but at the end of the day things 

psychologically get better and you feel a bit more confident. That’s another aspect of 

it all you can lose a bit of confidence in your own body as having never been that ill 

at all and then suddenly your thrown into that idea that you might die type of thing, 

it is quite a shock the system and in some ways that is not harder to get over but is 

quite a hard process to go through but people are doing that every day and I 

understand that and people are worse off than me and obviously have much worse 

outcomes etc. Yes the psychological thing is probably one of the hardest aspects as 

much of the physicality of going through it all.” 

 

Two patients identified survival statistics as being important to them.  

 

James (END): 

Interviewer: “What things were important to you when you were making these 

decisions?” 

James: “It is the statistics that really influence you I think. I mean I can still 

remember, I can’t remember the exact, but when I first had the leucoplakia and (my 

surgeon) said the percentage that might go on to develop (cancer) is 10% or 
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something like that, I just like to know the statistics and the information that is out 

there. I think that’s important, but some people might want the decision to be made 

for them. Well we were given the statistics about the percentage of people that 

would go on to get a cancer, 10% something like that. So as I said before if I hadn’t 

had it and had the wait and watch it would of always been on my mind ‘what if.’ Yes 

I would want to know all the statistics and all the information for the three options 

effectively. I would want to know all the information.” 

 

Pauline (SLNB negative): 

Pauline: “Well yes if the statistics show that it is exactly the same number of people 

that you can find the cancer in then that is less invasive the sentinel node so it would 

be preferable in that sense, but now that you have said that. I mean obviously at 

that time I didn’t really have that information … Yes well as you say if the statistics 

are equal then yes you would obviously go for the less invasive surgery.” 

 

Both these participants came from professional backgrounds and could understand and 

analyse information presented in this way. This was not the case for all. Ben expressed his 

wish to be told ‘everything’ about his treatment options but did not appear to value 

numerical data or statistics as part of this. 

 

Ben (W&W): 

Ben: “I’d say look Chris tell me like it is, I want to know, I don’t want half the 

information and I always stress that no matter what it is I want to know because you 

can live with them but there is no point in having half the information… I did the 

same with my dad, I explained to him when we were doing all the stuff, I said all this 

count they do for the prostate, the PS is it, really means nothing. I said look you’re 

giving us all these figures but what do they mean, I said the figures are changing all 

the time and that PS count was a waste of time the way I looked at it. It just didn’t 

give you the full picture and he was dead within three months.” 

 

Survival is the principal concern of most patients. Watch and wait has poorer survival than 

surgical staging of the neck for many and this must be communicated. This can be achieved 
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by presenting the relative risk of death after W&W compared to END and SLNB while 

avoiding overall survival figures that some people may wish to avoid. For many, broad and 

imprecise descriptions of survival outcomes are adequate but some patients value and seek 

numerical and statistical data to inform their decision making. Fear of discovering 

information they do not wish to know may be a barrier for some to using a written resource. 

All these factors should be taken into account in a decision aid. 

 

14.4 Differing information needs 

Health and numerical literacy may present barriers to the understanding of the issues at 

play. This issue was raised by one interviewee. Miranda was a retired scientist but did not 

have a medical background. She was very insightful and scientific in her analysis of the 

issues around survival and quality of life and asked searching questions on the scientific 

basis of the assertions I presented to her on the differences between W&W, SLNB and END. 

This was information that was important to her, but she recognised that others may not be 

able to engage in the same type of discussion. 

 

Miranda (SLNB negative): 

Interviewer: “Do you think you had enough information to make the decision that 

was right for you?” 

Miranda: “Personally, yes. I can imagine perhaps other people might find it difficult 

to take all the information in and not really have a great feel. I suppose that’s one of 

the advantages, perhaps, of being ever so slightly more intelligent than some people, 

albeit only a small amount. A little knowledge can be a bit dangerous sometimes, of 

course. So, yes, people from slightly different backgrounds with perhaps not quite 

the same education I’ve been fortunate enough to have, might have struggled to 

make the decision… No. I mean, thinking back, the information was presented, and 

perhaps because I am a doctor, albeit not medical, (my surgeon) may well have 

spoken to me in a slightly different way than he might have spoken to somebody 

from a slightly different background.”  
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While no participants explicitly expressed that they were not able to engage with numerical 

or statistical information I did not push my exploration of this point too far for fear of 

causing embarrassment or losing their good will. This question fitted with a wider theme 

that developed, one of patients not understanding the fundamental differences between 

treatment options that I (and by extension surgeons in general) considered to be key to 

making an informed choice.  

 

When considering this issue as presented in my interviews, it is important to recognise that 

the situation is significantly different than at the time of diagnosis and decision making. At 

the point of interview, participants had been through the process of being patients with a 

cancer diagnosis, had information delivered verbally and often in writing about the 

treatment options available, chosen a treatment modality for the neck (or at least been part 

of the process of choosing) and finally had experience this treatment, its effects and 

recovery. As part of the process of recruitment to the study they were also given 

information leaflets before the interview, without time pressures, about the differences 

between modalities. During this I explained each option, checking understanding as I went 

and was able to spend as long as was needed in doing so. By the end of this process, I had 

expected that participants would achieve an understanding of the treatment they had 

received and insight into some of the differences between it and the alternatives. This was 

true for some but not for all.   

 

There was significant variation in patient understanding of what I believed to be the main 

and important differences between treatments. Most were able to develop a good 

understanding of the different options and the how they differed.  A small number moved 

beyond this to achieve an understanding at the technical and statistical level and reached a 

point consistent with the concept of the expert patient (as discussed in chapter 11.4). Some 

failed to grasp the basic differences between the options despite my best efforts. I initially 

saw this as a communication failing on my part. I re-read the transcripts and topic guide and 

thought about strategies I could adopt to communicate better. It was later in the interview 

process that it became clear to me that the problem was not the provision of information 

but that some patients did not have the skills required to understand what was presented to 

them. These were not participants with any form of cognitive problem that would raise the 
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concern of capacity to consent. They were independent adults who functioned normally in 

society. On further consideration I concluded that both health and numerical literacy were 

the problem.  I considered and presented information within a scientific and mathematical 

structure, explaining what differences were known to be present and occasionally discussing 

this numerically. Within this there is an assumption of understanding or experience of the 

healthcare system. The impact of weakness of the lower lip for example may be difficult to 

understand without ever having experienced or seen it. On realising this I understood that 

in some instances, no matter how I communicated the information, I would not be able to 

bridge the gap in understanding to make facts meaningful to them.  

 

I wondered how informed consent could be achieved without an understanding of the 

principal differences between options that I saw as significant. This lack of understanding 

was separate and distinct from the devolution of decision making from the patient to the 

surgeon. These participants wanted to be, and felt they were, part of the decision making 

process but did not use information in the way I expected. My interview with Pauline gives a 

good example of this problem. She opted to have a SLNB procedure. This did not find neck 

metastasis and so she did not require any further treatment. She expressed that she was 

happy with the treatment path she chose and did not describe decision regret. While 

exploring what differences between SLNB and END she thought were significant she 

expressed a clear and consistent view that she would opt for END.  

 

Pauline (SLNB negative): 

Interviewer : “But on balance you think you would prefer the big operation from the 

start”? 

Pauline: “I would yes.” 

Interviewer: “Even though the bigger operation wasn’t any better at getting rid of 

the cancer”?  

Pauline: “Erm”…  

Interviewer: “You think you would just feel better knowing you had the bigger 

operation”?  

Pauline: “Yes I would, yes”.  
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Interviewer: “So knowing everything had been done as much as possible that is 

something that is important”?  

Pauline: “Yes that is why I would decide to go for that”. 

 

It became clear through the interview that Pauline didn’t understand what treatment option 

she had undergone. This was despite me explaining this to her at length during the 

interview. When it became clear to me that I couldn’t progress her to the point of 

understanding what treatment option she had, I continued the interview to try and discover 

her priorities and experiences. Pauline was one of the more difficult participants to 

interview. Despite her being helpful and willing to be involved in the research, she often 

changed her perspective and did not seem to have a consistent view of her treatment 

options. Through the interview she expressed a clear preference for END despite having had 

SLNB and didn’t appreciate this contradiction. She expressed no decision regret or 

dissatisfaction with the way decisions were made or the treatment she had but she failed to 

grasp what I felt were the basic differences between SLNB and END. It could be argued that 

she may not have fulfilled the criteria normally associated with informed consent at the 

point of her decision making, to understand and weigh relevant information. Despite 

significant extra time and resource, I did little to change this. I found this problem troubling. 

The concept of shared decision making assumes the patient achieves an appropriate 

understanding of the issues of significance to them and is supported to make a decision. The 

information giving process facilitates patient autonomy.  

 

The General Medical Council (GMC) guidance on decision making and consent213 gives little 

information to help the clinician in this circumstance. It states 

 

“If it’s not clear whether a patient understands the consequences of their decision, 

you should offer more support to help them understand the relevant information. 

But you must not assume a patient lacks capacity simply because they make a 

decision that you consider unwise.” 
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The same guidance does suggest what to do when a competent adult does not wish to be 

involved in the decision making process. This presents a similar ethical and legal problem 

but for a different reason. The GMC suggests in this instance that, 

 

“You should explain that it’s important they understand some basic information so 

that you can proceed with treatment or care. This would usually include what the 

options are and what they aim to achieve.” 

 

And later 

  

“If, after trying to discuss options with them along the lines set out above, your 

patient insists that they don’t want even this basic information, you will need to 

judge whether their consent is valid so that you can proceed. This is more likely to be 

the case if the proposed option is a well-established intervention commonly used for 

treating the condition they have, and there’s reason to believe the patient wants to 

be treated or cared for rather than take no action.” 

 

This pragmatic ‘do what you can’ approach appears at odds with the legal obligations 

required for obtaining consent as outlined by the Department of Health’s legal guidelines214 

which state 

 

“A person is unable to make a decision if they cannot do one or more of the 

following things:  

• understand the information given to them that is relevant to the decision  

• retain that information long enough to be able to make the decision  

• use or weigh up the information as part of the decision-making process”. 

 

The move to declare a patient unable to give valid consent is a significant one and restricts 

their right to autonomy. The threshold to do this must therefore be high. This decision 

should be considered as part of a wider assessment of what outcome is in the ‘best 

interests’ of the patient. It seems unlikely that taking this step would be in the overall best 
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interest of an otherwise competent adult who is clear that they wish surgical treatment of 

their oral cancer and that treatment is well-established, such as END and SLNB are.  

 

Some patients cannot understand the fundamental differences between SLNB and END, not 

because of a lack of information and support but because levels of health and numerical 

literacy mean they lack the cognitive framework to understand and make the information 

relevant to them. This finding has been described by others. Krupat168 suggested that 60% 

of patients didn’t understand their treatment. Clinicians must work to understand what 

consequences and outcomes of treatments are relevant to patients and to support and 

guide them to the option that best suits their priorities. This does not necessarily require 

the patient to have a full understanding of the technicalities of the process. Patients do not 

think like doctors and this must be taken into account. With patients such as Pauline, aiming 

to try and change their reality and understanding of the problems to align with our medical 

model of understanding is not a useful or achievable outcome. Instead we should focus on 

how to support them to make the best decision for them. The patient decision aid should 

incorporate information at this level to support these patients.  

 

14.5 Conclusions 

At the point of provision of information it is not possible to predict who will have 

complications from surgery, who will develop metastasis, who will live and who will die. 

Communication of risk necessarily occurs on this background. Delivery of the ‘right’ 

information is not an achievable outcome. Delivering too much information is a risk. When a 

lot of information is provided, much of it may not be relevant, some may lead to confusion 

or uncertainty and some may go beyond what patients feel able or want to know. On the 

other hand, too little information may rob the patient of the tools to engage in decision 

making, leave them unprepared for the realities of what their treatment will involve and the 

long-term implications for their quality of life.  

 

While verbal delivery of information tailored by the medical team to meet the specific needs 

of the patient should remain at the centre of the information giving process, it seems likely 

that many patients will find a written resource helpful. This should include basic information 
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on both surgery at the primary site (common to all) and the differences between W&W, 

SLNB and END. The structure and content of this resource should be informed by the results 

presented in the previous chapters and should include information on how W&W, SLNB and 

END differ in survival, appearance (including scar length and appearance, lip weakness and 

change with time), shoulder outcomes, pain, surgical drains, sensation, oedema, 

pathological specimen, incidence of complications, the need for a second procedure and 

length of stay. A summary of why some participants chose one modality over another (for 

example the wish to avoid complications or minimise scar) may be helpful in contextualising 

this information.  

 

As discussed above, the information needs of patients vary but my results suggest that 

three broad groups exist. The first requires basic information and may not be able to engage 

fully with numerical data and information that requires a degree of health literacy. The 

information provided should outline the main differences between modalities identified in 

this chapter such as pathways, length of stay and issues that impact quality of life and 

communicate this in a way that is practical and relevant to day to day life and activities. At 

the other extreme, there is a need for a resource that meets the needs of those with high 

levels of numerical and health literacy who wish to engage actively and understand the 

evidence behind each treatment option. The majority of patients lie somewhere in 

between. The concern of discovering unwanted information (such as survival data), should 

be considered. Survival information should be available but presented in an appropriate 

way and well signposted so it can be avoided by those who do not wish to see it. Specific 

survival figures may not be appropriate but patients could be signposted to request this 

information from their clinician if they so wished. The outcomes of this chapter and the 

result I present in chapter 15 were used to construct a patient decision aid which is included 

as Appendix 10  
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Part 4. Discussion and synthesis of results  
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Chapter 15. Synthesis of results 
 

15 Introduction 

In this chapter I will combine the results of my literature review, quantitative and qualitative 

results and present what I believe are the main outcomes of my work. I will then use these 

outcomes to address the third and fourth aims of my study; to inform the construction of a 

decision aid to support decision making in the management of the neck in early oral cancer 

and to identify what aspects of experience of early oral cancer should be assessed in future 

research comparing END, SLNB and W&W and what measurement tools may be used to do 

this.  

 

My literature review found few differences between SLNB and END in health related quality 

of life outcomes but did identify differences in physical measures and complications. My 

quantitative research aimed to build on this, further investigate where measurable 

differences may lie and address some of the methodological issues of previous studies. 

Finally my qualitative research aimed to understand these results from the perspective of 

patients. I do not aim to present an exhaustive list of outcome measures, this has been done 

in my result chapters, but to present a narrative summary of what I believe are the most 

important findings.  

 

15.1 Are the benefits of surgical staging of the neck worth the additional 
morbidity? 

All participants interviewed who underwent surgical staging of the neck felt that the 

benefits they received outweighed the morbidity of surgery.  None expressed decision 

regret, including those who required completion neck dissection after positive SLNB and one 

participant who had a false negative SLNB and required therapeutic neck dissection.  One 

study115 using semi-structured interviews showed that decision regret was present four 

months after surgery in three out of eight patients after positive SLNB. Time from surgery to 

interview was longer in my study. It may be that decision regret reduces or changes with 

time215.  
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Participants placed value on the pathological assessment of a specimen from the neck and 

felt this reduced fear of recurrence. This theme appeared similar between SLNB and END. 

One study116   used the Fear of Progression Questionnaire and suggested that scores were 

poorer (suggesting greater fear of progression) after END than SLNB but neither group 

reached the threshold for being severely burdened by this. When deciding between SLNB 

and END some patients expressed a wish for the biggest or most invasive operation, even 

after they were told of survival equivalence and that the more invasive operation was 

associated with greater morbidity. This idea was voiced by patients who valued END over 

SLNB.  

 

15.2 Morbidity 

Multiple aspects of morbidity were raised by participants. I will address these individually. 

 

15.2.1 Morbidity - Appearance 

Appearance change after surgical staging of the neck is multifactorial. At interview 

participants expressed the variable but occasionally significant negative impact that lip 

weakness, scar appearance, contour change and lymphoedema had on them.  

 

Differences between END and SLNB in appearance outcomes were found in my literature 

review. These appeared to change and reduce with time. One randomised trial12 using the 

Neck and Shoulder Questionnaire showed better appearance after SLNB than END at 12 

months that was no longer present at 24 months. Another using the Neck Disability Quality 

of Life Questionnaire11 showed better appearance with SLNB at one and three months but 

no difference from six months onwards. One small cross sectional study found better scores 

after SLNB in the appearance domain of the University of Washington Quality of Life 

Questionnaire on long term follow up. My results showed differences of statistical 

significance favouring SLNB ITT over END when comparing all groups on the appearance 

domain of the University of Washington Quality of Life Questionnaire but no differences 

reaching significance of pairwise analysis of groups. Although not a definitive outcome, the 

trend favouring SLNB is in keeping with previously published literature. It may be that my 
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study was underpowered for this measure. Outcomes of the Patient and Observer Scar 

Assessment Scale and the Batstone Facial Nerve Score (see 15.2.2 and 15.2.3) fit with this 

direction of effect.  

 

15.2.2 Appearance - Scar 

Scar appearance was multifactorial. Scarring was raised as a concern by patients at 

interview and was an aspect of appearance that some thought of as significant to decision 

making. Most were satisfied with the late appearance of their scar. One participant who 

experienced both SLNB and later therapeutic neck dissection scars explained the difference 

he noted between them and his distress with this after neck dissection . Scar length was 

consistently reported to be shorter after SLNB than END 116–118. My study showed the same 

outcome and this result is not surprising. Scar length is a common question from patients 

when discussing the differences between END and SLNB. While this may influence decision 

making for some, on its own it does not give a full picture of the appearance change or 

impact of a scar on the individual. A short scar may be unsightly and a long scar may be well 

hidden. My quantitative results found better appearance of neck scars in the SLNB ITT group 

than END when measured by the total score and overall opinion of the Patient and Observer 

Scar Assessment Scale. Both scar appearance and length are issues of importance to 

patients and are measurably different between END and SLNB. 

 

15.2.3 Appearance – Lip weakness 

Both patients interviewed that suffered permanent weakness of the lip after surgery 

described it having a negative impact on their lives and view of self. On exploring the 

importance of this issue in decision making, some placed little significance on this while one  

participant described it as a complication he would be unable to live with. Another suffered 

temporary lip weakness that they did not describe as distressing. Previous literate suggests 

a prevalence of lip weakness after neck dissection of around 16%36 to 23%37 as discussed in 

chapter 2.3. Using the Batstone Facial Nerve Score, I identified a higher incidence of 

objective weakness and a greater number of patients reporting problems with lip 

movement after END (45%) than in the SLNB ITT (14%) or the SLNB negative group (12%). 

Previous research has presented the incidence of lip weakness after neck dissection but no 
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studies have compared this to SLNB. Lip weakness is less common after SLNB than END, can 

be a significant problem for patients and can have long lasting impact on their lives.  

 

15.2.4 Appearance - Lymphoedema 

Lymphoedema after neck surgery was described by some after END. It was described as 

being distressing during recovery from surgery but in the long term appeared to reduce to 

be more of a nuisance or inconvenience. Lymphoedema outcomes were reported in two 

studies116,118. The direction of effect tended to favour SLNB but the differences did not meet 

statistical significance. This outcome was not directly assessed by any measure in my study. 

While lymphoedema was a problem for some after neck dissection, there is no evidence 

that definitively showed a difference between END and SLNB. This is an outcome that was 

important to some participants and so warrants further investigation.  

 

15.3 Morbidity – Shoulder. 

Some interview participants described shoulder morbidity that limited their activities and 

brought them distress and pain. Many reported no shoulder problems.  

The highest level of evidence of differences in shoulder morbidity identified in my literature 

review were from two randomised trials. Garrel12 used the Neck and Shoulder 

Questionnaire and showed better health related quality of life in shoulder domains in the 

SLNB ITT group than after END in months two, four and six but no difference at month 12. 

Hasegawa11 used the Neck Disability Quality of Life Questionnaire and showed that shoulder 

drop was less common after SLNB than END at months one and three but was no different 

at later timepoints. The usefulness of shoulder drop as an outcome measure and the impact 

it has on quality of life is not clear. Van Hinte114 showed transient changes with better 

ipsilateral forward flexion and abduction in the SLNB negative group than in either END or 

completion neck dissection groups at 6 weeks but the magnitude of this effect was small 

and less than the standard error of measurement. No statistically significant differences 

were found at 6 or 12 months. Differences favouring SLNB that did not reach either clinical 

or statistical significance were found in the Constant shoulder score and Modified Relative 

Constant Shoulder Score in three studies116–118 
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Shoulder range of movement was the primary outcome measure for my study. My 

quantitative results showed statistically significant differences in shoulder abduction 

favouring SLNB ITT over END but the effect size was small and less than the standard error 

of measurement. No difference was found in the shoulder domain of the University of 

Washington Quality of Life Questionnaire, the Shoulder Disability Questionnaire or the Neck 

Dissection Impairment Index. My results represent late outcomes and did not capture 

transient differences that may have been present earlier in the post operative course.  

Shoulder range of movement appeared not to be a good metric to compare the late 

outcomes of END and SLNB as the magnitude of effect appears likely to be lower than the 

standard error of measurement, even if measured earlier in the post-surgery period. 

Shoulder syndrome was described by patients in terms of the impact it had on their quality 

of life rather than changes in range of movement. I therefore suggest that health related 

quality of life measures assessing shoulder outcomes may be better than range of 

movement to assess for clinically relevant differences between groups. Differences in health 

related quality of life outcomes between END and SLNB appear to reduce over time and this 

should be taken into account in future studies.  

 

15.4 Sensation change 

During my interviews, sensation change at the site of neck surgery was described more 

frequently after neck dissection than SLNB. It was severe enough in one participant to 

require medication. The impact on others tended to be less distressing. Two studies 

reported sensation change. One randomised trial11 described more numbness after END 

than SLNB at 6 and 12 months after surgery using a novel quality of life measure, the Neck 

Dissection Quality of Life Questionnaire. Patients were asked if there were “bothered by 

numbness” and their response was rated on a scale from 1 to 5.  Another study 116 

demonstrated less disturbance in skin sensitivity after SLNB than END measured by light 

touch and pin prick testing. This was not an outcome measure included in my study. It may 

be that the impact of this to patients is low. Alternatively, this problem may be under-

researched. Further investigation is warranted to clarify both the incidence of sensation 

change and its impact on patients.   
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15.5 Drain 

Drains were described as both painful and distressing by some patients in the END group 

but this finding was not universal. One study showed that time to drain removal was shorter 

after SLNB than END 94. Presence of a drain or time to drain removal was not investigated in 

the quantitative aspect of my study. In my experience, drains are not usually required after 

SLNB and so this was not though to be a necessary outcome measure. The finding that 

drains can be painful and unpleasant and can be avoided by most having SLNB may be of 

value to patients in the decision making process.  

 

15.6 Dry mouth 

Dry mouth was frequently raised as an issue during interviews. It was difficult to interpret if 

this was due to surgery to the primary site alone or if neck surgery modified this. Dry mouth 

is a very common complaint in the population as a whole and is frequently reported after 

surgery to the mouth.  Participants from all groups reported symptoms of dry mouth but 

none suggested it caused life limiting problems.  

Dry mouth is included in the EORTC Head and Neck 35 and University of Washington Quality 

of Life Questionnaires.  Three studies115,116,121 used these measures in SLNB and END but 

none found any difference between groups. My results found no difference between groups 

in the dry mouth domain of the University of Washington Quality of Life Questionnaire. 

Given that interview participants mentioned it as an issue of importance to them, dry 

mouth after surgery should be included in the patient decision aid. It seems unlikely but not 

impossible that there could be a difference in dry mouth between END and SLNB. 

Assessment of this is possible and should be considered.  

 

15.7 Pain 

Pain was frequently raised as an issue at interview. While it was present across all groups, 

its nature and cause varied. Some in the SLNB group described the pain of scintigraphy 

injections as distressing but felt the overall value they placed on the SLNB pathway and 

other advantages it brought them made this worthwhile. This pain could be modified or 

resolved by injection of local anaesthetic. Post-operative pain was often related to the 
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presence of surgical drains and has been discussed above. Long term pain was exclusively 

described in relation to shoulder morbidity and has also been discussed above.  

 

Pain was prospectively measured in one study11 using the Neck Disability Quality of Life 

Questionnaire. Sentinel lymph node biopsy was associated with less pain than END at one, 

three and six months but no difference remained at 12 months. In my study, pain was 

assessed by the University of Washington Quality of Life Questionnaire, the EORTC Head 

and Neck 35, the Neck Dissection Impairment Index and the Shoulder Disability 

Questionnaire but no differences between groups were found. It appears that pain becomes 

less of a problem with time and the cross sectional nature of my study did not capture this. 

One feature of all the HRQoL pain domains both in the relevant literature and my own study 

is that while they quantify the impact of pain on the individual, they give no information on 

the nature and source of this pain. In my interviews, shoulder morbidity was the most 

common source of long term pain. While pain during scintigraphy injections can be avoided 

or modified by local anaesthetic, pain with surgical drains is, in my experience, exclusively 

an issue after END and is unavoidable. Shoulder and neck pain appears to be transient and 

more common after END than SLNB.  

 

15.8 Change with time – HRQoL and physical. 

In interviews, participants described a pattern of change in keeping with a reduction in the 

incidence and severity of problems as time passed.  Not all issues resolved. Lip weakness 

and shoulder morbidity in particular were described as being distressing to some in the long 

term. Of the three studies that assessed outcomes at multiple time points, one114  used the 

Shoulder Disability Questionnaire and found no difference between END and SLNB in HRQoL 

shoulder measures while two11,12  (using the Neck and Shoulder Questionnaire and the Neck 

Dissection Quality of Life Questionnaire) showed differences in outcomes that changed with 

time in constriction, stiffness, neck appearance, numbness, ability to work, engage in 

leisure, shoulder stiffness, reach above head and pain. These differences had reduced by 12 

months216 or disappeared by 24 months12. My quantitative study was not designed to assess 

changes with time. Both my literature review and interviews suggest that change with time 
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is noted by, and important to, patients and appears to be poorly represented in the 

published literature.  

 

15.9 Complications 

The theme of complications arose in different forms in my interviews as I explored 

participants thoughts and experiences of specific complications. As may be expected, 

participants expressed a wish to avoid complications if possible but recognised a trade-off 

was necessary to obtain other benefits (such as improved survival). The majority of patients 

do not experience complications. While qualitative interviews were not the optimal method 

to assess frequency of complications, they did help inform their impact on patients. Patient 

selection may have had a significant effect on these findings.  

 

Three studies 86,117,118 compared complications after negative SLNB to either elective, 

completion or validation neck dissection. All showed a significantly lower incidence of 

complications in the SLNB group than after neck dissection. Two studies11,94 included the 

morbidity of completion neck dissection in the SLNB group (SLNB ITT). Both showed a lower 

incidence of complications in the SLNB ITT group than after END that did not reach 

statistical significance. While the incidence of complications was an important outcome 

measure, it did not allow a quantification of the severity or burden of morbidity from 

complications that were present in each group.  

I aimed to address this by including the Comprehensive Complication Index (CCI) in my 

outcome measures. My results showed that complications were more frequent after END 

than SLNB alone or SLNB ITT. Both the burden and severity of complications as measured by 

the CCI was lower in the SLNB ITT pathway than with END. Complications after completion 

neck dissection will be discussed in the next section. Sentinel lymph node biopsy was 

associated with fewer complications compared to END. This is likely to be relevant to 

patient’s decision making.  

  

15.10 Completion neck dissection  

The SLNB pathway is differentiated from END by the need for completion neck dissection in 

those staged node positive. This allows most patients to avoid neck dissection and any 
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associated morbidity. While the morbidity of END is spread across both those with and 

without neck metastasis, the morbidity of completion neck dissection occurs only in those 

staged node positive who have the possibility of benefiting from it. It may be that the need 

for a second procedure disadvantages this group. This is a comment often raised by 

surgeons in informal settings but is not well represented in the literature.  

 

My interviews showed that patients who required a second admission for completion neck 

dissection did not describe this as being distressing. No patients I interviewed described 

decision regret after positive SLNB and completion neck dissection but one previous study 

suggested this can be an issue116. My literature review identified few studies that usefully 

assessed outcomes after completion neck dissection. Only two94,114 compared END to 

completion neck dissection and no differences in HRQoL shoulder outcomes, length of 

hospital stay, time to drain removal and time to full oral feeding were found.  

 

My results showed that scar length was no different after completion neck dissection than 

END. Scar appearance was more acceptable after END than completion neck dissection as 

measured by the observer score of the Patient and Observer Scar Assessment Scale but no 

difference was found in patient scores. Length of hospital stay was not different after 

completion neck dissection than END. There was no difference in the incidence of 

complications after END and completion neck dissection. The burden of morbidity from 

complications as measured by the Comprehensive Complications Index was higher after 

completion neck dissection than END. This appeared to be due to a higher incidence of 

minor complications in the completion neck dissection group. The severity of complications 

(measured by the Comprehensive Complications Index Score of those that had 

complications) was not different between END and completion neck dissection.  

 

The completion neck dissection group in my study was small and so the certainty of my 

outcomes is low. I found no convincing difference in outcomes between completion neck 

dissection and END that patients thought of as important.  
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15.11 Pathways 

Patient pathways differ between SLNB and END. The pain of scintigraphy injections for SLNB 

was discussed in chapters 13.9.2 and 15.7. While unpleasant, this could be simply managed 

with local anaesthetic. Patients felt the overall value they placed on the benefits of the SLNB 

pathway were greater than the downside of a painful injection.  

Completion neck dissection and a second admission were themes I explored in interviews 

and neither appeared to clearly disadvantage nor cause greater distress to patients. Length 

of stay was found to be shorter with negative SLNB than END both in my literature review94 

and my own study results. There was no difference in length of stay between completion 

neck dissection and END. Length of hospital stay was shorter in the SLNB ITT group than the 

END group. This difference makes SLNB a cost effective option in health economic analyses. 

Patients tended not to place significant value on the length of time in hospital after surgery. 

Some patients wanted to get home as soon as possible. Some recognised the need for 

nursing assistance after surgery for management of wounds and drains and valued receiving 

this as an in-patient. This description of requiring and valuing nursing care was only present 

after neck dissection and not after SLNB.  

 

15.12 Conclusions 

By performing mixed methods research and combining the outcomes of a literature review, 

quantitative study and semi-structured interviews, I have been able to identify and present 

the issues and themes of importance to patients with early oral cancer. Each research 

methodology has its strengths and weaknesses. Some of the limitations of both previously 

published and my own quantitative outcomes were addressed by the depth and detail of my 

quantitative results. The synthesis of these results has identified what issues can be of 

importance to patients, suggested how this can be communicated and has presented the 

best evidence currently available. It has also identified areas of uncertainty and themes that 

are not well represented in the literature to date. In the chapters that follow, I will use this 

information to suggest what outcome measures may be useful for future study and to 

inform and construct a patient decision aid to assist patients in identifying the optimal 

treatment modality for them. 
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Chapter 16. Choice of outcome measures for future study 
 

16 Introduction 

This chapter will address the fourth outcome measure as presented in my aims in chapter 

1.2; to identify what aspects of experience of early oral cancer should be assessed in future 

research comparing END, SLNB and W&W and what measurement tools may be used to do 

this.  

 

Chapter 3 reviewed the current evidence for differences in health related quality of life 

between END and SLNB. Chapter 8 presented the results of HRQoL measures I used in this 

study. Both showed few, if any convincing differences between groups. Chapters 7 and 9 

demonstrated differences in physical measures and complications while chapter 13 

explored differences as described by patients. The lack of any convincing or clear difference 

in health related quality of life outcomes in spite of these other differences may be 

accounted for in a number of ways. It is possible that no differences are present. 

Alternatively, the magnitude of difference present may be too small to measure or not 

clinically relevant. It is also possible that differences are present but the measures used in 

my research and in previous studies did not address the issues of importance to patients. 

Most of these measures were developed and validated on populations with more advanced 

cancers where the effects of treatment and priorities of patients may not be the same as 

with early oral cancer. The results of my interviews can inform this question.  

 

In this chapter I will use the outcomes of my quantitative and qualitative research to suggest 

what outcome measures should be assessed when comparing patients after different 

treatments for early oral cancer. I will include themes and physical measures that patients 

themselves described as significant as well as other metrics that may be of relevance. 

  

My suggestions are not exhaustive and do not give an in-depth consideration of aspects of 

experience common to all groups (such as issues related to the primary site). These are well 

covered by multi-themed head and neck specific HRQoL measures such as the University of 

Washington Quality of Life Questionnaire and the EORTC Head and Neck 35.  
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Measures can be broadly classified as either health related quality of life outcomes or 

physical outcomes as explained in chapters 5.7.1 and 5.7.2.  

 

16.1 Outcome measures 

The themes and domains included in relevant assessment measures were presented in 

chapters 11.7 and Table 28. The issues of importance identified in my interviews can be 

summarised as; 

o Appearance  

▪ Lip weakness 

▪ Scar 

▪ Contour change 

▪ Oedema 

o Shoulder morbidity 

o Pain 

▪ Pain at presentation 

▪ Pain with scintigraphy injections 

▪ Pain from surgical drains 

▪ Long term pain 

o Sensation change 

o Dry mouth 

o Length of stay / In-patient experience 

o Complications  

o Effects of surgery to the primary site.  

 

No single or multi-themed measurement tool addressed all these themes. A combination of 

single and multi-themed questionnaires will therefore be required. 

 

16.2 Appearance 

The theme of appearance was multi-faceted and included appearance as part of overall 

HRQoL, lip weakness, scar and neck contour. The importance of each sub theme varied 
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between participants and with time. Weakness of the lip and scar appearance were of 

particular importance. Appearance domains are present in both the EORTC Head and Neck-

35 and the University of Washington Quality of Life Questionnaire. Both offer a broad 

assessment of change of appearance. This is of value but lacks detail. Given the importance 

of this problem, more detailed consideration may be beneficial as described below. 

 

16.2.1 Appearance – Lip weakness 

The Batstone Facial Nerve Score allowed both a reproducible and objective observer 

measure of lip weakness and an assessment of the impact on patients. My results showed 

differences of statistical significance between groups in the observer aspect of this score.  

While this measure has not been validated, my interviews would suggest that the content 

validity is appropriate and my experience in using it suggests that the face validity is also 

good.  

 

16.2.2 Appearance – Scar 

The addition of a scar specific measure is worthy of consideration. The Patient and Observer 

Scar Assessment Scale proved to be a simple measure that addressed multiple aspects of 

scar appearance. It identified differences of statistical significance between study groups in 

both patient and observer measures. Scar length is a simple metric to measure and seemed 

to be an outcome of interest to patients. There is clear evidence both from my study and 

others (see chapter 3.3.3) that scars are shorter with SLNB than END but not different 

between END and completion neck dissection. Further evidence on this may not be 

necessary but this remains an outcome of interest.  

 

16.2.3 Appearance – Neck contour (hollowing) 

Change in neck contour was raised as an issue in interviews. No specific measures address 

this and a global assessment of appearance for the University of Washington Quality of Life 

Questionnaire or EORTC Head and Neck 35 may be adequate.  
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16.3 Lymphoedema 

Lymphoedema was a problem for a small number of patients after END. This is not included 

in any of the multi-theme questionnaires I assessed. My literature review found that both 

the Modified Miller lymphoedema score and Földi’s scale have been used in 2 studies116,118 

in the past (see chapter 3.3.3) but neither found differences of significance. Interviews 

suggested that oedema had a moderate to high impact on a small number of patients.  

A recent systematic review of validated assessment methods for head and neck 

lymphoedema identified 38 measurement techniques and one patient reported outcome 

measure for head and neck lymphoedema217 but few had data on reliability and validity. 

One measure, the MoistureMeterD218 allows a quantitative analysis of extracellular water 

with excellent inter and intra-operator reliability and has the ability to differentiate those 

with lymphoedema from healthy controls. While this may quantify the degree of 

lymphoedema and simplify comparison between groups, it would not inform the impact of 

lymphoedema on patients. The only head and neck specific symptom inventory with 

reliability and validity data is the Head and Neck Lymphoedema and Fibrosis Symptom 

Inventory219. This contains 33 items assessing the impact of head and neck lymphoedema on 

patients. While both these measures appear promising and the best currently available, 

evidence to support their validity is sparse220. On balance a combination of the objective 

measurement of the MoistureMeterD and the Head and Neck Lymphoedema and Fibrosis 

Symptom Inventory may be an appropriate choice. Further work is required to ensure the 

validity of their results.  

 

16.4 Shoulder morbidity 

In chapter 7 I concluded that shoulder range of movement was not likely to be the optimal 

outcome measure to assess shoulder morbidity. In interviews, those affected by shoulder 

morbidity described it in terms of the impact it had on their life. Measuring the health 

related quality of life impact of shoulder morbidity may therefore be more relevant. Seven 

standalone shoulder measures were present in the literature (chapter 3.3.3) and this theme 

is also present in two multi-theme questionnaires (University of Washington Quality of Life 

Questionnaire and the Neck and Shoulder Questionnaire). The nature and symptoms of 

shoulder syndrome are well recognised and familiar to clinicians describing this risks of 
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surgery. Further research should aim to better understand and measure the impact this has 

on individuals. A global assessment of shoulder morbidity within a multi-themed 

questionnaire such as the University of Washington Quality of Life Questionnaire may be 

adequate to achieve this.  

 

16.5 Pain 

Pain was described as a significant theme at 4 distinct points of time; at presentation, during 

SLNB injections, post operative pain and long term pain. Pain at presentation should be 

commensurate between groups. Being aware of and managing this is relevant clinically but 

not in the assessment of differences between treatment groups. Pain at the time of 

scintigraphy injections for SLNB is of relevance. While this should be simple to overcome 

with instillation of local anaesthetic, it warrants consideration as an outcome of interest. 

Post operative pain was frequently related to surgical drains and much more commonly 

raised as an issue after END. Similarly, long term pain was usually described in the setting of 

shoulder morbidity after END. It may be that adequate analgesia and appropriate 

physiotherapy negates any difference in pain between groups. Increasing awareness of this 

may be worthwhile in its own right.  Pain should be assessed as an outcome of interest at 

multiple timepoints including the immediate post operative period. As discussed in chapter 

3, one prospective study11 identified pain as an issue at time points up to month 6, with no 

difference between END and SLNB at 12 months. A global measure of the impact of pain on 

patient health related quality of life may be adequate (University of Washington Quality of 

Life Questionnaire, EORTC Head and neck -35, EORTC QLQ-C30, EuroQol-5D3L). This should 

be assessed at timepoints up to 1 year. Pain scores or visual analogue scores may be a 

useful adjunct to this in the setting of the analysis of acute pain (scintigraphy injections and 

post operative pain) and allow a fuller comparison between groups as well as assessing the 

usefulness of analgesia or interventions.  

 

16.6 Sensation change 

Altered sensation in the region of neck surgery was mentioned by participants. While for 

some this caused little distress, for one it required medication for neuropathic pain. This 

finding suggests sensation change is worthy of consideration as an outcome measure that 
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may be different between groups, acknowledging that the importance of this to most is 

uncertain. Two studies included in my systematic review assessed altered sensation. One115 

used patient reported numbness while the other116 assessed by clinical examination. Both 

identified more frequent numbness after neck dissection than sentinel lymph node harvest. 

No simple and well accepted tools to assess this outcome measure are available and little 

research has been undertaken on this topic221. One study suggested that the presence and 

severity of numbness (from any cause) was associated with poorer quality of life221. Another 

assessing the impact of numbness after knee replacement suggested that numbness was 

not associated with distress222.  

 

The optimal method to assess this measure is not clear. While there is evidence for a 

difference in incidence of numbness, the certainty of this result is low. Further quantitative 

analysis with formal clinical sensation testing can achieve this. The sensory scale of the 

American Spinal Association Impairment Scale223 used in the relevant area may be the most 

appropriate way to do this.  The impact of altered sensation after neck surgery on health 

related quality of life is not clear. Only one multi-themed questionnaire11 (the Neck 

Disability Quality of Life Questionnaire) included this as an outcome. This health related 

quality of life measure is relatively new and has not been validated. Another study224 

developed a novel measure based on the University of Washington Quality of Life 

Questionnaire to assess outcomes after parotidectomy. No well accepted health related 

quality of life measure is available for this outcome. Of the two measures available, the 

Neck Disability Quality of Life Questionnaire may be preferable.  

 

16.7 Dry mouth 

Dry mouth is included as a domain in both the University of Washington Quality of Life 

Questionnaire and the EORTC Head and Neck 35. While dry mouth is well recognised as a 

problem after radiotherapy, there is no good evidence to show if differences are present 

after END, SLNB and W&W. Either of these questionnaires would be appropriate to 

investigate for the presence of differences between groups although it seems likely that 

none may be present. 
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16.8 Length of in-patient stay 

There are clear differences in length of stay between END,  SLNB and W&W. While this did 

not appear to be a concern for many of those I interviewed, it is the main factor behind the 

cost saving that SLNB offers over END and so is worthy of measurement. Length of stay after 

completion neck dissection is poorly recorded in the literature and the numbers in my study 

are small. Comparing length of in-patient stay after completion neck dissection to END is of 

particular interest.  

 

16.9 Complications 

Differences in the incidence and severity of complications are relevant to patients and in 

health economic analysis. I opted to use both the standard Clavien Dindo measure of 

complications and the Comprehensive Complications Index. Each gave different information 

about complications.  

The original Clavien Dindo score was an effective means to communicate the nature of 

complications and how they were managed (for example an infection managed at the 

bedside or a haematoma requiring return to theatre). The Comprehensive Complications 

Index provides a measure of the total burden of complications, accounts for multiple 

complications in one person and allows a quantification of the total burden or severity of 

complications that allows a more complete comparison between groups that is more easily 

understood and communicated. I suggest both measures be used to compare groups. 

 

16.10 Timing of measurements 

Outcomes vary with time. Few studies assessed outcomes at multiple timepoints. The best 

evidence for this comes from 2 randomised trials11,12. Hasegawa11 assessed outcomes at 

months 1,3, 6 and 12. Differences in constriction, pain, stiffness and numbness were 

present at 12 months. In a similar study, that measured outcomes at 2, 4, 6, 12 and 24 

months12, differences in appearance were evident at month 12 but no differences were 

found at month 24. Neither the optimal frequency nor length of follow up is evident. Given 

the pattern of change with time that appears to be present, multiple measurements at 

timepoints up to 2 years are suggested. The frequency of these may be a pragmatic choice 

rather than one grounded in evidence. 
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16.11 Summary of recommended measurements 

Three multi-themed assessments were of potential use, the EORTC Head and Neck 35, the 

University of Washington Quality of Life Questionnaire and the Neck Disability Quality of 

Life Questionnaire. The Neck Disability Quality of Life Questionnaire is a novel measure only 

used in one single study and so its validity has yet to be proven. Its strength comes from the 

inclusion of numbness as an outcome measure which is not present in the alternatives. Both 

the EORTC Head and Neck- 35 and University of Washington Quality of Life Questionnaire 

are validated and widely accepted. Both include assessments of appearance and pain, but 

the University of Washington Quality of Life Questionnaire includes shoulder and dry mouth 

domains, making it a more complete measure. It also assesses global quality of life, overall 

quality of life and issues relating to the primary site. In addition to these questionnaires, 

single item measures are required to address the full range of relevant themes. 

 

The combination of measures I suggest to assess issues of relevance to patients includes; 

• University of Washington Quality of Life Questionnaire 

o Global quality of life and health related quality of life 

o Primary site  

o Appearance 

o Shoulder 

o Pain 

o Dry mouth 

• Batstone Facial Nerve Score 

o Lip weakness 

• Patient and Observer Scar Assessment Scale 

o Scar appearance 

• MoistureMeterD and Head and Neck  Lymphoedema and Fibrosis Symptom 

Inventory 

o Oedema 

• 2 point discrimination of skin and Neck Disability Quality of Life Questionnaire 

o Sensation change 
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• Complications 

o Clavien Dindo Score 

o Comprehensive Complications Index  

• Length of stay 

 

Measurements should be taken at multiple timepoints up to 2 years.  

 

The above represents a burdensome combination of measures. It would be possible to use 

this package of measures within the setting of a research study. It could be argued that 

shoulder and pain outcomes are important enough to warrant a more thorough assessment 

than that achieved by the University of Washington Quality of Life Questionnaire. While this 

is a valid point, a degree of pragmatism is required. Patient compliance with the completion 

of forms is important and it is certainly possible to overwhelm study recruits with outcome 

measures. Subscale outcomes from well validated measures may be an acceptable 

compromise. Qualitative interviews can be an effective way to better understand complex 

or multi-faceted issues, as has been shown with pain and appearance in this thesis. 

 

16.12 Power calculation 

One limitation of my study design was a paucity of relevant data on shoulder range of 

movement in this patient population to inform a power calculation. The finding that 

shoulder range of movement is not likely to be a useful outcome measure means that future 

studies should be powered on other outcomes as discussed above.  

 

The MCID of health related quality of life measures should be considered in this calculation. 

There are various ways to calculate or inform this value as discussed in chapter 3.2. but a 

difference in 10% of the measurement scale can be used as a pragmatic value and aligns 

well with the published MCIDs for most of the measures in this study.  Many HRQoL 

questionnaires are characterised by sample heterogeneity.  If a conservative estimate of the 

standard deviation of 20 points (for a 100 point scale) is used, assuming  a MCID of 10, then 

a study powered at 80% with a 2-sided alpha level of 0.05 would require 160 patients (80 in 

each group) allowing for a potential attrition rate of 20%.  Where smaller MCIDs are sought 
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then larger trials would be required.  For example; for an MCID of 4 (e.g. for the Shoulder 

Disability Questionnaire) then 986 patients would be required.  For the Batstone Facial 

Nerve Score, which is measured on a 6 points scale, a standard deviation of 1.2 points can 

be assumed and a sample size of 58 patients (29 in each group) would be required.  

 

16.13 Conclusions 

No single measure is available to assess all the issues raised by participants as being 

important in decision making and experience of early oral cancer. Currently available multi-

themed questionnaires did not fully reflect the concerns of patients in my study.  

 

Using the above measures, with sample sizes informed by the above power calculation,  

future studies could be viewed in the knowledge that the outcomes assessed were of 

relevance to patients and statistically sound. This would inform the validity of the measures 

used whether differences between groups were found or not. 
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Chapter 17 Discussion and conclusions 
 

17.1 Discussion 

This thesis has presented the background to management of the neck in early oral cancer, 

the historic development of END and SLNB and explored the role of W&W. The best 

available evidence of differences in outcomes other than survival between END and SLNB 

has been considered alongside quantitative results. These were contextualised and 

understood using the outcomes of semi-structured interviews. This mixed methods research 

approach has minimised the limitations of each individual modality and allowed a more 

rounded and in depth assessment of the issues relevant to management of the neck in early 

oral cancer than has previously been achieved. 

 

Chapter 3 presents the first systematic review of non-oncologic outcomes after SLNB and 

END. This is surprising given that SLNB was initially recommended by NICE based on the 

assumption of superiority over END in outcomes other than survival. No clear differences in 

HRQoL were identified between END and SLNB. This finding may be due to weaknesses in 

the included studies. Differences in physical measures were apparent but the importance of 

these to patients was not clear. Mixed methods research allowed both of these problems to 

be approached. Qualitative research with semi-structured interviews allowed an 

understanding of the meaning and relevance of these outcomes to patients. With careful 

purposeful sampling I was able to obtain a study group that was both representative and 

large enough to draw meaningful conclusions. This allowed a detailed and nuanced 

understanding of utility at the patient level and identified previously unreported concerns 

and beliefs. 

 

Patients allotted different significance the same piece of quantitative information. While 

one participant described being unconcerned over the risk of lip weakness, another felt 

unable to live with this complication. The quantitative aspect of this study aimed to define 

which modality was superior by measuring quantifiable outcomes. In doing so it searched 

for a ‘correct’ answer as to how to manage the neck for a patient population with early oral 

cancer. Patients approached this problem in a similar manner but were exclusively 
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concerned with finding the ‘correct’ treatment for only themselves. The frequency and 

severity of unwanted outcomes is important information to inform this decision. Patients 

considered how this information related to their personal circumstances and view of self 

and this varied significantly between individuals. The ‘correct’ procedure from a quantitative 

perspective may be the wrong option for an individual. 

 

One weakness of studies in the systematic review was the variable presentation of SLNB 

outcomes. To address this, SLNB was assessed as three groups in this study (SLNB negative, 

completion neck dissection and SLNB ITT). Comparing negative SLNB to END informs the 

outcome for the majority of patients. Comparing completion neck dissection to END 

assessed if those requiring completion neck dissection were disadvantaged. The SLNB ITT 

group captures differences across the entire SLNB pathway that may be relevant to health 

economics. 

 

One significant negative finding was that shoulder range of movement is unlikely to be a 

useful outcome measure in this patient group. This was informed both by qualitative and 

quantitative outcomes. Analysis of previous studies after END suggested this may be the 

case, but evidence for this was weak. While this study was underpowered to reliably find a 

difference of statistical significance,  it did demonstrate that the direction of effect 

appeared small. Combining this with interview findings that patients were more concerned 

about the impact of shoulder morbidity on their lives than in changes in range of 

movement, implied that shoulder related quality of life is a more relevant outcome 

measure. This finding is of significance to the conduct of future research.  

 

The choice of HRQoL outcome measures in this study identified differences that were 

previously unreported. The superiority of SLNB in the Batstone Facial Nerve Score and 

Patient and Observer Scar assessment Scale aligned with concerns raised in interviews, 

showing differences in appearance were present and of importance to patients.  
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17.2 Study limitations 
As with any research study, I encountered challenges and the time and resource available 

for this study required pragmatic compromises to be made.  

 

Ensuring that all relevant studies were included in the literature review was difficult. Quality 

of life results was often a secondary outcome measure and so did not always appear on 

search results. Using a broad search term and searching the Handle on QoL website99 

minimised this problem.  

 

Compromises were required in aspects of the study design. Non-English speakers were 

excluded as there was no funding for translators. Some of the HRQoL measures used were 

not validated in languages other than English. I was not aware of any patients being 

excluded on this basis. There was little information on which to base a power calculation for 

the primary outcome measure. The calculation performed represented a ‘best guess’ based 

on incomplete data. With the data obtained from other study measures I was able to 

perform a power calculation for relevant HRQoL outcomes. Health related quality of life 

differences between END and SLNB appear more pronounced soon after surgery and 

decrease with time. This study measured only late outcomes and did not capture these 

changes. Future study should allow for prospective data capture to gain a fuller 

understanding of the changing differences between groups.  

 

Differences in baseline patient characteristics were noted. Only age reached statistical 

significance. The younger age of the END group may have given them an advantage in 

HRQoL outcomes. While no statistical difference was found in depth of tumour invasion, this 

appeared to be greater in the END group. The lack of significance may be related to the END 

group being under powered. Greater depth of invasion would indicate more advanced 

disease and a more extensive resection at the primary site. While this may have 

disadvantaged the END group, it would not explain many of the differences found such as lip 

weakness and scar length.  

 

Participants were not randomized into treatment groups, and the decision-making process 

of patients and clinicians was not examined in this study, potentially introducing bias. 
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Patients with a higher burden of comorbidities and a poorer baseline quality of life may 

have been more inclined to choose a watch-and-wait approach over surgical staging of the 

neck. However, it remains unclear whether similar factors influenced decision-making 

between END and SLNB. 

 

While END and SLNB were the focus of my study, it could be argued that a deeper 

consideration of W&W was warranted. My outcomes show the morbidity of neck surgery 

was not worth the possibility of a survival benefit for some. By gaining a better 

understanding of experience and morbidity of SLNB and END, these results may also help to 

inform the choice between W&W and surgical staging of the neck. 

 

Recruitment to the study was more difficult than anticipated. This was especially true of the  

END group. In retrospect this was in part due to the surgeons involved in supporting the 

study. They generally practiced SLNB meaning fewer patients were available after END. The 

loss of the London site due to the site lead moving units impacted my recruitment targets. 

While it appeared that Toronto may have been able address this shortfall, again the 

unexpected move of the site lead at a late stage in setup left me unable to progress this. 

The COVID-19 pandemic brought other challenges and required the study to close to 

recruitment for a year. On reopening I was initially restricted to phone interviews but with 

amendments, I returned to face to face data collection. The loss of research nurse support 

and reduced case accrual decreased recruitment. Some trends that fell short of statistical 

significance were noted. This resulted in the study being underpowered. A larger study 

sample may have clarified the significance of some trends and outcomes of borderline 

significance. 

 

Powering surgical trials can be difficult. Trials of medical management of high prevalence 

conditions aim to find small differences that offer significant benefits when applied to large 

populations. The intervention required is often small, such as the addition or change of a 

medication, and the impact of change to patients and health systems is minimal. Large trials 

with strict power calculations are needed in this setting. The threshold of difference needed 

to change surgical practice is higher. Surgical studies therefore need to look for larger 

differences to justify change. This can be done with smaller study populations and it can be 
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appropriate to plan for and accept a lower p value. This study did not take this approach and 

did not reach its target recruitment. Despite this, the absence of large differences between 

study groups in the sample that was recruited is relevant both to clinical practice and to the 

conduct of future research.  

 

I was not a neutral actor in the process of construction of a topic guide, selection of 

patients, conduct and analysis of interviews in the qualitative arm of the study. No 

qualitative research is immune from this problem. I remained aware and reflective of the 

impact I had and used grounded theory to base my results on data. By doing this and 

presenting transcripts to support my outcomes I was able to demonstrate that my 

conclusions were based on patient data rather than my own beliefs.  

 

17.3 Conclusions 

There is no ‘one size fits all’ option for management of the neck in early oral cancer. Watch 

and wait, elective neck dissection and sentinel lymph node biopsy can all be appropriate. 

Individual patients place variable weight on the known risks and benefits of each approach 

when making a decision. Quantitative research is important to define and quantify the risk 

involved and to inform the decision making process. For some, the survival advantage that 

surgical staging of the neck offers was not thought to be worth its morbidity. A watch and 

wait approach to neck management can therefore be appropriate and should be presented 

alongside SLNB and END. 

 

 

Shoulder range of movement is unlikely to be a useful outcome measure to compare END 

and SLNB as the magnitude of effect seems likely to fall below the standard error of 

measurement. Patients described shoulder morbidity by its impact on their lives and so 

HRQoL measures of shoulder outcomes are a more relevant outcome measure. Patients 

who opted for surgical staging of the neck felt that the morbidity associated with it was an 

acceptable trade-off for the chance to improve their survival. This finding remained in those 

staged node negative when no survival advantage was obtained.  
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A synthesis of qualitative and quantitative results allowed a fuller and more nuanced 

understanding of patient experience and concerns than could be achieved by each modality 

individually. Appearance was a concern to participants. Permanent lip weakness was more 

common after END than SLNB and was distressing to those that experienced it. Scar length 

was shorter and scar appearance was more acceptable after SLNB than after END. The 

frequency and burden of complications was lower with SLNB than with END. Some 

participants valued END as the most invasive or ‘biggest’ operation available to them even if 

it was more morbid and no more effective than SLNB. Pathological examination of a surgical 

specimen from the neck (either from SLNB or END) was described as reassuring. There was 

little definitive evidence to show clinically relevant differences between completion neck 

dissection and END. Differences in incidence of complications and appearance favoured END 

but given the small size of this group the certainty of these findings is low.  

 

Qualitative interviews identified that issues of survival, morbidity, treatment pathways and 

primary site morbidity were important to patient experience and decision making and so 

should be included in a patient decision aid. No existing HRQoL measure fully addressed all 

issues that patients reported as being important to them. Sensation change and oedema are 

of concern to some patients but are poorly understood and underrepresented in current 

HRQoL measures. A comprehensive combination of HRQoL outcome measures that could be 

used in future study was presented. The best evidence from previous studies suggests that 

differences between END and SLNB are greater closer to the time of surgery and decrease 

over 12 to 24 months and future studies should plan data collection to account for this.  

 

In 2017, NICE guidelines84 recommended SLNB be offered to stage the N0 neck in the 

absence of strong data on survival equivalence or superiority in non-oncological outcomes. 

While survival data remains controversial, other evidence suggests that SLNB is preferable 

to END for some patients. This thesis has demonstrated that SLNB differs from END in some 

outcome measures that are important to patients and so should be offered as a treatment 

option in early oral cancer. 
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Abstract:  
Background : Elective neck dissection improves survival in early oral cancer. Sentinel 
lymph may also do this with less morbidity. This systematic review compares health 
related quality of life, functional outcomes and complications after sentinel lymph 
node biopsy and elective neck dissection in early oral cancer.  
Methods: PRISMA guidelines were followed. Thirteen studies met inclusion criteria.  
Results: Results favouring sentinel lymph node biopsy were found in complications, 
scar length and appearance, length of hospital stay, time to drain removal and 
objective shoulder measures at timepoints up to 12 months. Where differences in 
health related quality of life were found, methodological issues make their clinical 
significance questionable.  
Conclusions : Sentinel lymph node biopsy was associated with fewer complications 
and statistically better outcomes in a number of physical measures. There is no strong 
evidence to suggest it is associated with better health related quality of life outcomes.  
 
Introduction  
The management of the clinically node negative (cN0) neck in patients with early oral 
squamous cell carcinoma (T1 and T2 OSCC) presents dilemmas. Cervical metastases 
are associated with poorer survival 1. Between 20% and 30% of cT1/2 N0 M0 OSCC will 
harbour occult regional cervical metastasis2.  
 
A meta-analysis of randomized controlled trials showed that elective neck dissection 
was associated with better survival compared to observation and therapeutic neck 
dissection for regional failure, even in small and well differentiated tumours3. However, 
most patients having elective neck dissection do not have cervical metastases. These 
patients are exposed to the complications, health related quality of life (HRQoL) and 
functional sequalae of surgical neck staging but derive no survival benefit. The survival 
benefit elective neck dissection gives patients with regional metastasis is presumed to 
justify any increase in morbidity in those without nodal metastasis. 
 
Sentinel lymph node biopsy has been suggested as an alternative to elective neck 
dissection in early oral cancer 4–6. Guidelines in 8 European countries and the North 
American National Comprehensive Cancer Network guidelines suggest sentinel lymph 
node biopsy as an alternative to elective neck dissection or watch and wait in early oral 
cancer7–9.     Sentinel lymph node biopsy aims to provide the survival advantage of 
elective neck dissection whilst minimising morbidity.  There is no evidence at present to 
suggest  sentinel lymph node biopsy has poorer survival outcomes than elective neck 
dissection5,6. While  sentinel lymph node biopsy can have false negative results, it may 
also identify contralateral neck metastasis in lateralised tumours and can avoid the 
need for bilateral neck dissections4.  Sentinel lymph node biopsy entails less dissection 
and removes fewer lymph nodes than elective neck dissection. Patients without 
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metastasis in the harvested sentinel lymph nodes (negative sentinel lymph node 
biopsy) require no further treatment. Patients found to have metastasis in sentinel 
lymph nodes (positive sentinel lymph node biopsy) require a completion neck 
dissection or radiotherapy.  
 
When adopting a  sentinel lymph node biopsy approach, neck dissection is usually 
avoided. The assumptions within this approach are twofold; Firstly, that the functional 
and health related quality of life outcomes of  sentinel lymph node biopsy (including 
completion neck dissection where needed) are better than with elective neck 
dissection; Secondly, that from a patient perspective, the survival advantage of surgical 
staging of the neck with either  sentinel lymph node biopsy or elective neck dissection 
outweighs the downside of any functional and health related quality of life effect and so 
is superior to watch and wait with therapeutic neck dissection for regional failure.  
 
If few or no differences in health related quality of life, physical measures or 
complications  are found between  sentinel lymph node biopsy and elective neck 
dissection, the rationale for a  sentinel lymph node biopsy approach becomes 
questionable. A better understanding of any differences that are present will allow for a 
more informed discussion, appropriate consent and an individualised patient decision. 
The aim of this review is to present the current evidence of functional and health related 
quality of life effects of sentinel lymph node biopsy and elective neck dissection.  
 
Materials and Methods 
A systematic review of the literature was carried out assessing psychosocial and 
physical effects after  sentinel lymph node biopsy for early (T1/T2 N0) oral cancer. 
Survival outcomes have been extensively investigated by other authors and were not 
included in this review.  
 
Information sources and search. We searched Scopus, Pubmed and OVID with the 
MeSH search term (sentinel lymph node biopsy) AND (oral cancer). We also searched 
Handle on QoL10 with the keyword ‘sentinel’.  
 
Eligibility criteria. All journal articles, conference abstracts or other non-peer reviewed 
literature in English between January 1990 and August 2022 with no publication status 
restrictions. 
 
Participants. Human patients with cT1 / T2 (TNM 7 or 8) squamous cell carcinoma of 
the oral cavity staged clinically and radiologically node negative (N0) (by CT / PET CT / 
MRI/ USS) undergoing sentinel lymph node biopsy.  
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Intervention. Sentinel lymph node biopsy for Squamous cell Carcinoma of the oral 
cavity. 
 
Outcome measures.  
Outcome measures were classified according to the Quality of Cancer Survivorship 
Care Framework as either psychosocial effects or physical effects 11. Psychosocial 
effects generally included health related quality of life measures while physical effects 
included functional measures. Some measurement tools included aspects of both. The 
primary measures of interest were health related quality of life, functional outcomes 
and complications. 
A broad definition of health related quality of life was used to encompass objective 
evaluations, societal standards and priorities, achievements, individual expectations 
and priorities and subjective evaluations and reactions as defined by Dijkers 12 as well 
as any assessment tool that was identified by study authors as a HRQoL measure.  
Functional outcomes were defined by the World Health Organization ICF definition13 
and included any other reported quantitative measures (such as scar length).  
Complications were defined as ‘any deviation from the expected post-operative 
course14.  
 
Minimal clinically important differences, where available, were identified in the 
published literature for health related quality of life measures including the EORTC 
QLQC-30, EORTC  Head and Neck 35 15, EORTC EuroQol-5d-3L16, Hospital Anxiety and 
Depression Scale17, Impact of Events Scale18, MD Anderson Dysphagia Index19, Neck 
Dissection Impairment Index 20, Constant Shoulder Score 21, Shoulder Disability 
Questionnaire and Shoulder Pain and Disability Index22 and the University of 
Washington Quality of Life Questionnaire15.  
 
Terminology of neck dissection technique varied between studies, particularly in the 
use of the terms selective neck dissection and elective neck dissection. For clarity, the 
following terms will be used in this review;  
Selective, radical and modified radical neck dissection, as defined in American 
Head and neck Society consensus statements23,24. 
Elective neck dissection; Selective neck dissection undertaken in the clinically and 
radiologically node negative neck.  
Completion neck dissection; Selective neck dissection undertaken after sentinel 
lymph node biopsy identifies regional metastasis (positive sentinel lymph node biopsy).  
Therapeutic neck dissection; Neck dissection undertaken in the presence of clinically 
or radiologically evident regional metastasis.   
Validation neck dissection; Selective neck dissection undertaken as part of sentinel 
lymph node biopsy training. The sentinel lymph node biopsy technique is followed, then 
immediate  selective neck dissection is performed in the same surgical episode. 
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Data extraction. Two authors screened titles and abstracts and performed 
independent full text review of relevant articles. Disagreements were settled by 
discussion. A narrative review was undertaken as variations in study design and the 
samples studied made meta-analysis not possible. (See PRISMA flow diagram – 
Appendix A). 
 
Assessment of study quality and bias. Risk of bias was scored by 2 authors 
independently. Disagreements were resolved by discussion. The Newcastle Ottowa 
score25 was used to assess cohort studies. A modified version was used to assess 
cross sectional studies28. Randomized trials were assessed with the Revised Cochrane 
risk-of-bias tool for randomized trials (RoB 2)27. Risk of bias is shown in table 1.  
 
Results 
Three cross sectional studies, 7 prospective cohort studies, 1 retrospective cost 
analysis and 2 randomised controlled trials were included, encompassing 1032 
patients with negative sentinel lymph node biopsy, 244 with positive sentinel lymph 
node biopsy and completion neck dissection, 546 selective neck dissections, 27 
modified radical neck dissections, 60 validation neck dissections and 26 patients on a 
watch and wait strategy. Four studies measured outcomes prospectively, one at 3 
months28 two at timepoints up to 12 months 6,29and one at time points up to 24 
months30. 5,6,295,30In the remaining studies time from surgery to assessment varied 
widely both between and within groups. This data is presented in table 1. 
23,24 
Quality of evidence. Risk of bias is presented in table 1 . Of the randomised controlled 
trials, one was at high risk of bias due to outcome measures on the protocol not being 
reported 5. The other 6 was scored as having some concern of bias as neither patient nor 
investigators were blinded to the intervention. It is noted that this is an intrinsic 
limitation of studies of this nature and that this study represents the highest level of 
evidence available. Complications, quality of life and functional outcomes tended to be 
secondary outcome measures. No studies report performing a power calculation for 
health related quality of life, functional outcomes or complications in their study 
design. In non-randomised studies the decision making process between sentinel 
lymph node biopsy or elective neck dissection was often not described. Tumour 
characteristics of each group were frequently not reported 31,32 or unbalanced29,30,33–35. 
Twelve studies involved comparisons between groups5,6,28–37. Comparator groups to 
sentinel lymph node biopsy were heterogenous and variably included elective neck 
dissection, validation neck dissection,  completion neck dissection or a mixture of 
these techniques. Two studies 28,34 excluded participants staged node positive  in  
sentinel lymph node biopsy arms but included them in comparator arms. Only one 
study gave information on the management of neck level IIb 36. Study samples were 
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often small. Minimal clinically important differences for health related quality of life 
measures were not defined or reference. Appropriate values from the published 
literature are presented in table 2. 
 
3.4 Outcome Measures 
Health related quality of life 
Sixteen health related quality of life measures were reported in 10 studies. No studies 
made reference to minimal clinically important difference. 33 
Results of clinical and statistical significance favouring sentinel lymph node biopsy 
were found in 2 measures from 2 studies 31, (University of Washington Quality of Life 
Questionnaire, Head and Neck 35).  
 
One small study34 compared 15 patients staged node negative by sentinel lymph node 
biopsy to 9 patients after elective neck dissections at a mean of 31 (SD7.8) and 30.8 
(SD5.9) months after surgery. The University of Washington Quality of Life Questionnaire 
showed better scores of both statistical and clinical significance favouring the sentinel 
lymph node biopsy group in the appearance (93.3 SD14.8, 80.6 SD 11 ,p= 0.035) and 
chewing domains (86.7 SD 22.9, 56.7 SD 30, p= 0.041). Patients staged node positive 
after sentinel lymph node biopsy were excluded. Five of the elective neck dissection 
group (55%) were staged node positive, 2 having extracapsular spread. Methodological 
concerns including the small sample size, and higher stage of disease in the elective 
neck dissection group make these results questionable.  
 
Schiefke31 compared 24 patients staged node negative by sentinel lymph node biopsy to 
25 stage node negative by elective neck dissection. Poorer swallowing scores of both 
clinical and statistical significance (p=0.43) were found in the elective neck dissection 
group. While this difference reached clinical and statistical significance, it did so at the 
lower margin of the minimal clinically important difference and with a borderline p value. 
Given this statistical outcome was not based on a power calculation it should be viewed 
with caution. Patient characteristics were unbalanced between groups. Eight of 25 
patients in the elective neck dissection group had tonsil or hypopharyngeal tumours, 
while all 25 in the sentinel lymph node biopsy group had oral cavity tumours. The 
variance in tumour site alone may account for the differences in swallowing scores. 
Another study assessed the same outcome measure prospectively at time points up to 
2 years and found no difference between negative sentinel lymph node biopsy and 
completion neck dissection30. 
 
Results reaching statistical but not clinical significance favouring sentinel lymph node 
biopsy were found with 5 measures from 4 studies28,31,36,37 (Constant shoulder score, 
fear of progression questionnaire, MD Anderson Dysphagia Index, Modified Relative 
Constant Score, Neck Dissection Impairment Index). 
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Two studies assessed the Constant Shoulder Score. Schiefke31 compared 24 patients 
with negative sentinel lymph node biopsies staged pN0 with level 1 to 3 elective neck 
dissections at a mean follow up time of 24.5 (SD14.9) months in the sentinel lymph node 
biopsy negative groups and 28.9 (SD19.4) months in the elective neck dissection group . 
Statistically significant differences were found favouring sentinel lymph node biopsy 
over elective neck dissection in overall score (90.3 SD8.4, 82.5 SD15.3p=0.46), pain (14.7 
SD1.2, 11.8 SD5.3, p = 0.12), and daily activity (9.6 SD1.0, 7.8 SD2.6, p=<0.001). Similar 
results were noted in a study28 that compared 32 patients staged node negative by 
sentinel lymph node biopsy to 41 patients 3 months after elective neck dissection (37 
pN0, 4 pN+ve). The sentinel lymph node biopsy group scored better in overall score, pain, 
active forward elevation and abduction as shown in table 2. Scores in neither study met 
the minimal clinically important difference of 10.421.  
 
A variation of this measure, the Modified Individual Constant Score showed a better 
overall score of statistical significance for the sentinel lymph node group when 
comparing 33 negative sentinel lymph node biopsy patients at a mean of 39.6 months 
after surgery to 20 elective neck dissections and 9 completion neck dissections at a 
mean of 72 months post surgery36 (99.8 range 97.3-100, 96.1 range 65.3-100, p=0.0018). 
While the minimum clinically important difference has not been defined for this variant, 
the magnitude of effect is small and well short of the 10.4 minimal clinically important 
difference for the Constant Shoulder Score 21.  
 
One prospective cohort study37 compared 46 sentinel lymph node biopsy patients (36 
staged pN0 by sentinel lymph node biopsy and 10 with validation neck dissection) to 17 
completion neck dissections at a mean time from surgery of 60 months (figure for entire 
study cohort, no information given for individual groups). They demonstrated lower 
scores of statistical significance in the global and  physical scales of the MD Anderson 
Dysphagia Index after completion neck dissection (98 vs 100 p=00.03) that failed to meet 
the minimum clinically important difference accepted for this measure19.  
 
A difference of statistical but not clinical significance was found in Neck Dissection 
Impairment Index scores favouring those staged negative by sentinel lymph node 
biopsy compared to patients having elective neck dissection or completion neck 
dissection (at mean follow up of 39.6 and 72 months respectively)36. The difference in 
absolute scores was small (99.7, range 90 – 100, 94.3 range 32.5 – 100) and did not 
meet the minimal clinically important difference for this measure of 18 points20.  
Schiefke31 demonstrated that patients staged pN0 by elective neck dissection had 
greater fear of progression than those staged pN0 by sentinel lymph node biopsy (28.3 
SD 8.6,  22.6 SD 5.9, p=0.024). Neither group reached the cut-off score suggested by 
the authors for severely burdened patients (>36).   
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Results of statistical significance but of uncertain clinical significance favouring 
sentinel lymph node biopsy were found with two measures (Neck Dissection Quality of  
Life Questionnaire, Self-reported Neck and Shoulder Questionnaire) from 2 studies5,6.  
A randomised controlled trial that compared 140 sentinel lymph node biopsy patients 
(intention to treat, including the morbidity of completion neck dissection in the sentinel 
node group), to 139 elective neck dissection patients5 with the Self-reported Neck and 
Shoulder Questionnaire, showed statistically significant results favouring the SLNB 
group in ability to work, engage in leisure, shoulder stiffness and reaching above head 
at 2 months, ability to engage with leisure and shoulder stiffness at 4 months, ability to 
engage with leisure, shoulder stiffness, constriction of the neck, and reaching above 
head at 6 months, and in appearance of neck at 12 months. No differences were found 
between groups at 24 months. While this is a validated quality of life measure, no 
minimal clinically important difference has been described.  
 
Hasegawa6 showed statistically significantly better scores in pain, shoulder drop, reach 
above and neck appearance domains favouring sentinel lymph node biopsy at time 
points up to 6 months using the Neck Disability Quality of Life Questionnaire. No 
statistical difference was seen beyond 6 months. Neck stiffness and numbness scores 
of statistical significance at 12 months also favoured the sentinel lymph node biopsy 
group. While no minimal clinically important difference has been defined for these 
measures,  the effect size of each does appear to be sizable and the differences 
between groups may be of significance to patients.  
 
One measure (EORTC Head and Neck 35) showed conflicting results. A single study 31 
showed statistically and clinically significant results favouring sentinel lymph node 
biopsy compared to elective neck dissection while another showed no clinical or 
statistical difference between sentinel lymph node biopsy and completion neck 
dissection30. 
 
A single study30 performed qualitative interviews in 25 patients at a median of 4.5 months 
after surgery. Out of 8 patients staged node positive by sentinel lymph node biopsy, 3 
expressed regret at not having elective neck dissection as a first treatment. No patients 
staged node negative by sentinel lymph node biopsy expressed decision regret.  
 
Results that did not meet statistical significance were found in assessments using the 
EORTC QlQ-C30 in 2 studies30,31, EuroQol-5d-3L in 1 study33, Hospital Anxiety and 
Depression scale in 2 studies30,31, Impact of Events Scale in 1 study30, Shoulder Disability 
Questionnaire in 3 studies29,30,33, Head and Neck 35 in 1 study 30 and the Shoulder Pain 
and Disability index  in 1 study29 . Study samples and timing of assessments are shown 
in table 2. 
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No studies demonstrated a clinical or statistical difference in any health related quality 
of life measure favouring elective neck dissection.  
 
Physical effects 
Fourteen measurements of physical effects of treatment were reported across 11 
studies. Study characteristics, time from intervention to assessment and comparator 
groups are detailed in table 3.  
 
Statistically significant differences favouring sentinel lymph node biopsy were found in 7 
measures from 8 studies (complications, scar length and appearance, length of hospital 
stay, time to drain removal and objective shoulder measures at timepoints up to 12 
months).5,6,28–31,35,36.  
 
 Length of hospital stay was compared in 94 sentinel lymph node biopsy patients and 37 
elective neck dissection patients by de Kerangal35. Hospital stay associated with 
completion neck dissection after a positive sentinel lymph node biopsy was included in 
the sentinel lymph node group. The sentinel lymph node biopsy group had a statistically 
shorter length of stay (SLNB 5.8 days, END 9.2 days p=<0.001).  
Three studies compared length of scar in patients staged node negative by sentinel 
lymph node biopsy to patients having neck dissection28,31,36. All found that SLNB scars 
were shorter than those after neck dissection. The difference reached statistical 
significance.  
 
A single study of 24 patients 24 months after negative sentinel lymph node biopsy and 
25 patients 28 months after elective neck dissection31 showed better scar complexion, 
texture and less soft tissue deficit of statistical significance in the sentinel lymph node 
biopsy group. 
 
The same study found no statistical or clinically significant difference in facial nerve 
function measured with the score of May or hypoglossal nerve function but did show 
better skin sensitivity scores on an objective clinician assessed measure reaching 
statistical significance in the negative sentinel lymph node biopsy group in preauricular, 
anterior cervical, supraclavicular and infraclavicular regions. A further study30 of 39 
patients after negative sentinel lymph node biopsy and 13 after completion neck 
dissection showed less patient reported numbness of the skin after negative sentinel 
lymph node biopsy than after completion neck dissection (23%, 75%, P=0.029). 
A retrospective cost analysis of early post operative outcomes of 94 patients after 
sentinel lymph node biopsy (intention to treat, including 12 staged node positive with 
completion neck dissection) and 37 after elective neck dissection35 found statistically 
significant differences in time to drain removal (sentinel lymph node biopsy 2.1 days, 
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elective neck dissection 3.3 days p<0.001) and delay to full oral feeding (sentinel lymph 
node biopsy 1.7 days, elective neck dissection 3.9 days, p<0.001). 
 
Three studies assessed objective shoulder measures at multiple timepoints5,6,29. In a 
randomised controlled trial of 143 patients after sentinel lymph node biopsy and 139 
after elective neck dissection. Garrel5 found poorer shoulder abduction and a greater 
number of physiotherapy prescriptions in the neck dissection group at months 2, 4 and 
6 . This reached statistical significance (p=0.02). No statistically significant difference 
between groups was found at months 12 and 24. 
 
A randomised controlled trial of 134 sentinel lymph node biopsy patients6 on an 
intention to treat analysis (including the morbidity of completion neck dissection in the 
sentinel lymph node biopsy group) and 137 elective neck dissection patients showed 
statistically significant differences favouring SLNB in shoulder drop, reach above and 
arm abduction  at 1 and 3 months(p<0.001). No differences were found at 6 and 12 
months.  
 
A prospective cohort study comparing 36 sentinel lymph node biopsy patients 
(including 9 after completion neck dissection) to 33 elective neck dissection patients29 
showed better ipsilateral forward flexion (p=0.39) and abduction (p=0.31) of statistical 
significance in sentinel lymph node biopsy negative group compared to those having 
elective neck dissection or completion neck dissection after a positive sentinel lymph 
node biopsy 6 weeks after surgery. No statistically significant difference was found at 6 
or 12 months.  
 
Non-significant results were found in articulation assessment37, C-spine assessment 
(neutral zero)31, lymphoedema by the modified Miller score 31 and Földi’s scale28 and 
facial nerve and hypoglossal function 31.  
 
Complications 
Six studies reported on surgical complications4,6,28,32,35,36 as shown in table 4. Three 
28,32,36 compared patients staged node negative after sentinel lymph node biopsy to 
either elective, completion or validation neck dissection. All showed fewer 
complications in the sentinel lymph node biopsy group than the neck dissection groups 
of statistical significance.  
Two studies compared sentinel lymph node biopsy to elective neck dissection on an 
intention to treat basis (including the morbidity of completion neck dissection in the 
sentinel lymph node biopsy group). The burden of complications remained statistically 
significantly lower in the sentinel lymph node biopsy cohorts.  
One prospective cohort study4 showed low rates of complications in 415 patients after 
sentinel lymph node biopsy in keeping with the results above.  
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Completion neck dissection 
Outcomes after positive sentinel lymph node biopsy and completion neck dissection 
were variably reported across the studies. Most either had no elective neck dissection 
comparator group30,36 or included completion neck dissection with other types of neck 
dissection33,37. The two randomised controlled trials5,6 reported outcomes on an 
intention to treat basis and so included the morbidity of completion neck dissection in 
the sentinel lymph node biopsy arms but did not perform any subgroup analysis. Only 2 
studies29,35 gave information allowing a comparison of completion neck dissection to 
elective neck dissection.  
De Kernagal performed modified radical neck dissection after positive sentinel lymph 
node biopsy in 12 patients and elective neck dissection in 37 patients. Five completion 
neck dissections were performed at the same surgical episode as sentinel lymph node 
biopsy when intra-operative frozen sections demonstrated nodal metastasis. Seven 
were delayed and performed as a second procedure.  Results appear similar for 
delayed completion modified radical neck dissection, immediate completion modified 
radical neck dissection and elective neck dissection. Length of hospital stay (days) 
(9.43 SD10, 9.8 SD5, 9.2 SD5), length of post op drainage (days) (4.4 SD0.89, 3 SD 0.82, 
3.3) and time to full oral feeding (days) (1.7SD1.2, 3 SD2.1, 3.9 SD2.9) have overlapping 
standard deviations. No statistical comparison was undertaken. 
Van Hinte29 compared the Shoulder Pain and Disability Index, Shoulder Disability 
Questionnaire and objective shoulder measures at time points up to 12 months in 9 
patients after completion neck dissection and 33 after elective neck dissection. No 
differences were found between groups.  
 
Discussion 
This systematic review identified 2 randomised and 11 non-randomised trials. Most 
studies were rated as poor in quality or at risk of bias. The highest level of evidence 
comes from one RCT6 with only some concern for bias. The measurement tools used in 
this study have no minimal clinically important difference defined and so the clinical 
significance of these results is difficult to interpret.  
 
Of the 16 health related quality of life measures used, 2 showed differences that 
favoured sentinel lymph node biopsy and reached clinical and statistical significance. 
Seferin34 found better appearance and chewing scores measured by the University of 
Washington Quality of Life Questionnaire in patients staged negative by sentinel lymph 
node biopsy compared to those having elective neck dissection at a mean of 31 
months. The small sample size, imbalance of patient and tumour characteristics and 
methodological concerns make the validity of the differences found highly 
questionable. Schiefke31 showed poorer swallowing outcomes measured by the EORTC 
Head and Neck 35 questionnaire in patients staged node negative by elective neck 
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dissection compared to those staged node negative by sentinel lymph node biopsy over 
2 years after surgery. All of the sentinel lymph node biopsy cohort had tumours in the 
oral cavity. Eight of 25 patients in the elective neck dissection group had tonsil or 
hypopharyngeal tumours. This imbalance in tumour site could be expected to favour 
the sentinel lymph node biopsy group and may account for the difference found.  
 
Five outcome measures showed differences that favoured sentinel lymph node biopsy 
and reached statistical significance but fell short of the recognised minimal clinically 
important difference for these measures (Constant Shoulder Score, Fear of Progression 
Questionnaire, MD Anderson Dysphagia Index, Modified Relative Constant score, Neck 
Dissection Impairment Index).  
 
Two measures (Neck Dissection Quality of Life Questionnaire, Self-reported Neck and 
Shoulder Questionnaire) from two randomised controlled trials5,6 reached statistical 
significance but lacked a defined minimal clinically important difference. Both 
measures suggested better outcomes in the sentinel lymph node biopsy group. Both 
studies ran on an intention to treat basis and so included the morbidity of completion 
neck dissection in the sentinel lymph node biopsy arms.  Both measures were used in 
randomised controlled trials and so represent the highest quality data available. While 
minimal clinically important difference is a helpful, its absence does not necessarily 
negate the relevance of a statistically significant result. When no minimal clinically 
important difference is defined, other factors such as population norms and effect size 
should be considered. The effect size in both studies is notable, and it could be argued 
on this basis that these results may be of significance to patients. 
 
6 measures found no statistically significant difference between sentinel lymph node 
biopsy and neck dissection (EORTC QlQ-C30, EORTC EuroQol-5d-3L, Hospital Anxiety 
and Depression Scale, Impact of Events Scale, Shoulder Disability Questionnaire, 
EORTC Head and Neck 35, and the Shoulder Pain and Disability Index).  
 
Sentinel lymph node biopsy showed statistically significant superiority to neck 
dissection in a number of physical measures. Length of scar was consistently shorter 
when compared to neck dissection. This is not surprising. There was however notable 
variation in scar length between studies with only 8 millimetres difference between the 
mean length of sentinel lymph node biopsy scar in one study 28 and the mean length of 
neck dissection scar in another36. Surgical technique appears to be an important factor 
in this outcome measure. 
Scar length is only one aspect of appearance after surgery for early oral cancer. Scar 
texture, complexion and soft tissue deficit of the neck were all found to be statistically 
significantly better after sentinel lymph node biopsy than elective neck dissection31. A 
study of patients with early oral cancer has suggested that appearance of the neck may 
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be of more importance to patients with early oral cancer than those with more 
advanced disease38. 
 
Skin sensitivity was found to be less impaired after sentinel lymph node biopsy than 
neck dissection in 2 studies 30,31. While this is a common complaint of patients after 
surgery, there is little in the literature to suggest that altered cutaneous sensation is a 
source of distress. The clinical significance of these findings is uncertain.  
 
There was a clear trend of measurably poorer shoulder range of movement after neck 
dissection than sentinel lymph node biopsy in the 4 studies that assessed this 
measure5,6,29,30. Of the four, one 30 found no statistically significant difference between 
groups. Of the three that found differences of statistical significance, two found the 

difference had disappeared by 6 months 6,29 and the other that no difference remained at 

12 months5. 

 

In the three studies5,6,29 that assessed shoulder range of movement prospectively at 

timepoints up to 24 months, there was a clear trend of decreasing difference between 

groups over time. It appears important to recognise this change with time when assessing 

outcomes from other studies. Those only measuring outcomes over a year after surgery 

may miss transient difference between sentinel lymph node biopsy and elective neck 

dissection. Cross sectional studies involving participants at varying timepoints may not 

identify changes only present early in the post operative course.  

 

Both time to drain removal and delay to return to full oral feeing were shorter after 
sentinel lymph node biopsy 35. Length of hospital stay was also shorter35. Our own 
experience suggests that sentinel lymph node biopsy is associated with a shorter stay 
than described in this paper, with patients usually going home the day after or 
occasionally the day of surgery. Positive sentinel lymph node biopsy entails a second 
hospital admission for completion neck dissection. While the sentinel lymph node 
biopsy approach results in fewer bed days on average per patient, this figure does not 
account for the distress a second admission may cause patients. This aspect of the 
sentinel node biopsy pathway remains largely unexamined.  
 
One study30 performed semi-structured interviews and suggested that 3 out of 8 
patients with a positive sentinel lymph node biopsy regretted undertaking a sentinel 
node approach. The underlying reasons behind this are not explained. While it may be 
the case that the need for a second surgery underlies this regret, decision regret is 
complex, especially in the setting of receiving the bad news that regional lymph nodes 
contain tumour. Regret can easily be conflated with other negative emotions. None of 
the 14 patients with negative sentinel lymph node biopsy results expressed decision 
regret.  
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Surgical complications were seen less frequently in the sentinel lymph node biopsy 
cohort. A negative sentinel lymph node biopsy involves less surgical dissection than 
elective neck dissection, so this finding is not unexpected32. It has been suggested that 
delayed completion neck dissection after a positive sentinel lymph node biopsy may be 
associated with more complications than elective neck dissection. Some teams 
performed intra-operative frozen section analysis of sentinel nodes and carried out 
immediate completion neck dissection when these contained tumour. This arguably 
mitigates the problem in a proportion of cases.  Both randomised controlled trials5,6 
included the morbidity of completion neck dissection in the sentinel lymph node biopsy 
group and found the overall burden of complications remained lower with a sentinel 
lymph node biopsy approach than with elective neck dissection. While this intention to 
treat analysis is correct and proper and allows comparison of the outcomes of the 
entire sentinel lymph node biopsy and elective neck dissection cohorts, it does not 
assess if those who required completion neck dissection were disadvantaged by this 
when compared to those who had elective neck dissection as the first procedure. Only 
two studies29,35 presented outcomes of the completion neck dissection group in a total 
of 21 patients. Neither showed any difference in length of hospital stay, length of time 
of post operative drainage, time to full oral feeding, shoulder pain and disability index, 
shoulder disability questionnaire and objective shoulder measures when compared to 
elective neck dissection but the number of participants involved is small. There is no 
evidence in the literature presented to uphold or strongly refute the assertion that 
delayed completion neck dissection is associated with a higher burden of 
complications28,32,36. 
 
Sentinel lymph node biopsy offers a patient specific understanding of lymphatic 
drainage pathways. Surgery can therefore be limited to a small number of lymph nodes 
most likely to contain metastasis. Sentinel lymph node biopsy can identify unexpected 
contralateral drainage, avoid bilateral elective neck dissection in midline tumours and 
could be of use in patients who have previously had surgery or radiotherapy where 
lymphatic drainage patterns may be aberrant39.  Elective neck dissection in situations 
such as these can be associated with significantly poorer functional and quality of life 
outcomes than unilateral elective neck dissection for a lateralised primary cancer. 
These potential benefits are not well represented in the studies presented.  
 
Elective neck dissection did not show statistical or clinically relevant superiority to 
sentinel lymph node biopsy in any physical measure, quality of life measure, or 
measure of complications.  When differences between groups were found, the 
direction of effect always favoured sentinel lymph node biopsy. While this is noted, the 
risk of error due to the shortcomings discussed above must be acknowledged. The 
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results presented do not definitively suggest one modality is superior to another in 
terms of health-related quality of life, physical measures or complications. 
 
Significant weaknesses in the literature were evident. Inclusion criteria vary 
significantly. In the non-randomised studies included, it is possible that differences in 
outcomes are related to morbidity from the primary site, imbalance of tumour stage, 
site and other demographic factors rather than differences in surgical management of 
the neck. Differences in absolute scores in comparable groups in differing studies were 
occasionally larger than the effect size seen within studies (for example EORTC QLQ C-
30 scores30,31).  Study samples were often small. No studies report performing a power 
calculation for health-related quality of life, physical measures or complications in their 
study design. These outcomes tended to be secondary or exploratory measures. Only 1 
study 36 included information on the management of neck level IIb. Differences in neck 

dissection technique, especially the inclusion or management of neck level 2b and cervical 

nerves can modify the morbidity of neck dissection20,40. Only 1 study gave information on 

the management of neck level 2b28. The impact of different management strategies for the 

accessory and cervical nerves during neck dissection cannot be assessed in the data 

provided. 41 

 
Potential limitations of our review include that only papers in English were considered 
and the difficulty in finding HRQoL outcome measures in the literature. These are often 
reported as secondary outcome measures and literature searches can occasionally 
miss them. By using a broad search term with 2 independent reviewers assessing the 
results and also searching the Handle on QoL database10 we feel that we have 
minimised this problem.  
 
Many quality of life measures have been developed and validated for use in advanced 
cancers. The morbidity of advanced disease comes primarily from the primary site and 
adjuvant therapy. Patients with early oral cancer usually have low morbidity at the 
primary site and a low need for adjuvant treatment. Morbidity associated with neck 
management may therefore have a greater impact on their lives.  It may be that patient 
priorities in early oral cancer are therefore in some ways different38 and that some 
measurement tools may not fully reflect these priorities. Qualitative research, such as 
patient interviews can assess patient priorities and may help inform what 
measurement tools are best suited to assess differences of importance to this patient 
group.  
 
 Future studies should compare health related quality of life, physical measures and 
complications after sentinel lymph node biopsy and elective neck dissection using 
validated measures with defined minimal clinically significant differences, be 
adequately powered and include follow up at multiple timepoints for a minimum of 2 
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years. The morbidity of completion neck dissection should be attributed to the sentinel 
lymph node biopsy group. Subgroup analysis of outcomes after completion neck 
dissection should be performed39. Results favouring sentinel lymph node biopsy were 
found in a number of physical measures (complications, scar length and appearance, 
length of hospital stay, time to drain removal and objective shoulder measures at 
timepoints up to 12 months). There is no strong evidence to suggest sentinel lymph 
node biopsy is associated with better health related quality of life outcomes than 
elective neck dissection. This assumption is difficult to substantiate in the published 
literature. This may be because no differences are present or that differences of both 
clinical and statistical significance were not found due to the methodological 
limitations of the included studies. 
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Table 1. Characteristics of included studies. 

FIRST AUTHOR, YEAR AND REFERENCE PATIENT CHARACTERISTICS 
FOLLOW UP 
(MONTHS) 

STUDY DESIGN LIMITATIONS RISK OF BIAS 

Schiefke 2009116 
Analysis of 

24 SLNB neg, 25 END (1-3) pN0 

SLNB neg 24.5(SD14.9) 
END 28.9(SD19.4) 

P=0.49 
Cross sectional pilot study 

Cross sectional design may introduce 
survival bias. No baseline demographic 

data presented.  

4 Unsatisfactory Study 
(Newcastle Ottowa Cross sectional Max 

score 11) 

Murer 2010117 
Analysis of 

33 SLNB neg, 29 Neck Dissection (20 END 
and 9 CND after positive SLNB) 

SLNBneg 39.6(Range 1-74.4) 
END 72(Range1-111.6) 

CND – not stated 
Entire cohort 55.2 (Range 12-

111.6) 

Cross sectional study No dissection of level 2b in END group.  
7 Good Quality 

(Newcastle Ottowa Cross sectional Max 
score 11) 

Hernando 2014118 
 

Analysis of 
32 SLNB neg, 41 END including level 2b 

(cN0, pN0 or pN pos) 

Entire cohort 31.5(Range 7-70) 
No data on subgroups 

Prospective cohort study 
SLNB N pos excluded from analysis, END 

N pos included. 
4 Poor Quality 

(Newcastle Ottowa) 

Schilling 201513 
Analysis of 

415 SLNB (321 SLNB neg, 94 SLNB pos with 
CND) 

Reports complication around 
time of surgery. No timeframe 

defined.  
Prospective cohort study 

No comparator group. Large difference in 
length of stay between countries may not 

be due to patient factors.  

7 Good study 
(Modified Newcastle -Ottowa – single 

arm max score 11) 

Flach 2016115 
 

Analysis of 
39 SLNB neg, 13 SLNB pos with CND within 

6 weeks 

Assessments at baseline, 1 
week, 5 months, 6 months and 2 

years 
Prospective cohort study 

Imbalance in tumour stage between 
groups. More T2 tumours in SLNB pos 
cohort. 4 patients lost from SLNB pos 

group. Included 7 MRND which may skew 
outcomes.  

3 Poor Quality 
(Newcastle Ottowa) 

Govers 201633 

Analysis of 
19 SLNB neg, 109 END (SOHND in cN0 

necks) 
27 MRND (including cN pos, therapeutic 

neck and CND after positive SLNB) 26 W&W 

SLNB neg 22.8 (SD 16.8 Range 
4.8-49.2) 

SND 62.4 (SD 31.2 Range 19.2-
146.4) 

MRDN 62.4 (SD 38.4 Range 4.8 – 
132) 

W&W 57.6 (SD 21.6 Range 27.6-
110.4) 

Cross sectional study 
 

Low numbers in W&W and SLNB group. 
Imbalance of tumour stage (higher stage 
END group). When morbidity of adjuvant 

treatment removed, no significant 
differences between groups. 

3 Unsatisfactory Study 
(Newcastle Ottowa Cross sectional Max 

score 11) 

Romer 2018120 
 

Analysis of 
36 SLNB neg 

10 validation ND, 
17 CND 

Entire cohort median 60 months 
(range 13-159). No data on 
subgroups. Spearman rank 

correlation showed no 
association of follow up time with 

outcome measures.  

Cross-sectional analysis from a 
prospective study  

Small numbers. No comparator group. 
2 Poor Quality 

(Newcastle Ottowa) 

Moya-Plana 201886 

Analysis of 
132 SLNB neg 

50 validation ND, 
45 CND 

Reports complications around 
the time of surgery with no 

timeframe defined 
Prospective cohort study 

Floor of mouth tumours in SLNB group 
also had submandibular gland removed. 

No details of tumour stage in either 
group. 

4 Poor Quality 
(Newcastle Ottowa) 

Seferin 2020121 
 

Analysis of 
15 SLNB neg 

9 SND (Levels I-III) 

SLNB neg 31.7(SD 7.8) 
VND 30.8 (SD5.9) 

Cross sectional study 

Imbalance in tumour stage and site. 
Higher stage of disease and greater depth 
of invasion in SND group. Patients staged 
N positive excluded from SLNB group but 

not from SND group. 

4 Unsatisfactory study 
(Newcastle Ottowa Cross sectional Max 

score 11) 

Garell 202012 
Analysis of 

134 SLNB (intention to treat) 
133 END 

Assessments at 2, 4, 6, 12 and 24 
months 

Phase III RCT 

EQ5-D, EORTC H&N 35 and EORTC QLQ-
C30 in protocol but outcomes not 

reported. Arm abduction assessment 
reported but not included in protocol. 

High risk 
(Cochrane RoB 2) 

 

Van Hinte 2021114 
Analysis of 

36 SLNB (27 SLNB neg, 9 SLNB pos with 
CND) 

Assessments at baseline, 6 
weeks, 6 months and 12 months 

Prospective cohort study Higher tumour stage in END group.  
6 

Fair Quality 
(Newcastle Ottowa) 
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33 END 

De Kerangal 202194 

Analysis of 
94 SLNB (82 SLB neg, 12 SLNB pos with 

CND) 
37 END 

Assessment of early post 
operative outcomes only. No 

time period defined.  

Retrospective cost analysis 
 

Comparison of 2 different surgical units. 
More males in SLNB group, higher tumour 

stage in END and N pos patients in END 
groups. Acknowledged and accounted for 

with propensity score.  

5 
Fair Quality 

Newcastle Ottowa Cross sectional Max 
score 11) 

Hasegawa  
202111 

Analysis of 
134 SLNB (intention to treat) 

132 END 

Assessments at 1, 3, 6 and 12 
months Phase III, multicenter RCT  

Only includes tumour with depth of 
invasion >4mm. Unvalidated QoL 

measure used.  

Some concerns 
(Cochrane RoB 2) 
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SLNB neg – sentinel lymph node biopsy negative, SLNB pos – sentinel lymph node biopsy positive, CND – completion neck dissection, END – elective neck 
dissection, SND – selective neck dissection, MRND – modified radical neck dissection, VND – validation neck dissection, W&W – watch and wait  

Measure Paper 
Study 

Characteristics 
Timing of Assessment 

(months) 
Validated/ 

MCID 

Measure 

Type 
Comparators Main Findings 

 
Constant Shoulder 

score 

 

Schiefke 

2009 31 

Cross sectional pilot 

study  

24 SLNB neg, 25 END 

(1-3) pN0 

SLNB-neg 24.5(SD=14.9) 

END 28.9(19.4) 

P=0.49 
Validated 

measure  

MCID of total 

score 10.4 

points 

Self-reported 

and clinician 

measured range 

of movement 

SLNB negative 

vs 

END 

Statistically but not clinically significant differences favouring  SLNB over END in overall 

score (90.3 [SD=8.4], 82.5 [SD=15.3], p=0.046 and 2 out of 4 subscales pain (14.7 

[SD=1.2], 11.8 [SD= 5.3], p=0.012); and daily activity (9.6 [SD=1.0], 7.8 [SD=2.6], 

p=<0.001). 

No statistical or clinically significant difference between groups in other subscales. 

Hernando 

201428 

Prospective cohort 

study  

32 SLNB neg, 41 END 

including level 2b 

(cN0, pN0 or pN pos) 

Assessment 3 months after 

surgery 

SLNB negative 

Vs 

END 

Statistically but not clinically significant differences favouring SLNB over END in total 

score (91.5 [12.4], 81.5 [8.3], p =0.037), and 2 out of 4 subscales: pain (14.2 [3.2], 10.3 

[2.1], p=0.031); and abduction (9.3 [2.1], 8.2 [1.3], p=0.043).  

No statistical or clinically significant difference between groups in other subscales. 

EORTC H&N35 

Flach 
201630  

 
Prospective cohort 

study  
39 SLNB neg, 13 SLNB 
pos with CND within 6 

weeks 

Assessments at baseline, 1 
week and 6 months. 

Validated 

measure  

MCID Swallow 

subscale 8  

Self-reported 

SLNB negative 

Vs 

CND 

 
 

No statistical or clinically significant difference between groups at any timepoint. 
 

Schiefke 
200931  

Cross sectional pilot 

study  
24 SLNB neg, 25 END 

(1-3) pN0 

SLNB neg 24.5(14.9) 

END 28.9(19.4) 
P=0.49 

SLNB negative 

vs 

END 

Statistically and clinically significant difference in 1 out of 18 subscales: poorer 
swallowing in END group (17.7 [21.0], 8.4 [15.6]) P=0.043. 

 

EORTC QLQ-C30 

Flach 
201630  

 
Prospective cohort 

study  
39 SLNB neg, 13 SLNB 
pos with CND within 6 

weeks 

Assessments at baseline, 1 
week and 6 months. Validated 

measure  

MCID Global 

score 9.43. 

 

Self-reported 

SLNB negative 

vs 

SLNB positive 

 
 

No statistically or clinically significant difference between groups at baseline, 1week and 
6 months. 

 
 
 

Schiefke 

200931 

Cross sectional pilot 

study  

24 SLNB neg, 25 END 

(1-3) pN0 

SLNB neg 24.5(14.9) 

END 28.9(19.4) 

P=0.49 

SLNB neg 

vs 

END 

No statistical or clinically significant difference between groups. 
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EuroQol-5D-3L 
Govers 

201633  

Cross sectional 

study 

19 SLNB neg,109 END 

(Supra-omohyoid neck 

dissection in cN0 

necks) 

27 MRND (including 

cN pos, therapeutic 

neck and CND after 

positive SLNB) 26 

W&W 

SLNB neg 22.8 (16.8) Range 

4.8-49.2 

SND 62.4 (31.2) Range 19.2-

146.4 

MRDN 62.4 (38.4) Range 4.8 – 

132) 

W&W 57.6 (21.6) Range 27.6-

110.4) 

Validated 

measure  

MCID Global 

score   0.08  

Self-reported 

SLNB negative 

vs 

 CND 

vs 

END 

Vs 

MRND 

Vs 

W&W 

No statistical or clinically significant difference between groups. 

Fear of 

Progression 

Schiefke 

200931  

Cross sectional pilot 

study  

24 SLNB neg, 25 END 

(1-3) pN0 

SLNB neg 24.5 (14.9) 

END 28.9 (19.4) 

P=0.49 

Cutoff 

score >36 

indicates 

severe burden 

Self-reported 

SLNB negative 

vs 

END 

Scores after END were poorer than after SLNB (28.3 [8.6],  22.6 [5.9], p=0.024). 

Statistically significant difference. Neither group reached cutoff for severe burden.  

Hospital Anxiety 
and Depression 

Scale 

Flach 
201630  

 
Prospective cohort 

study  
39 SLNB neg, 13 SLNB 
pos with CND within 6 

weeks 

Assessments at baseline, 1 
week and 6 months 

Score >10 in 

anxiety 

scale, >8 in 

depression 

score, >14 

indicated high 

level of 

psychological 

distress17,30 

Self-reported 

SLN negative 

Vs 

CND 

No statistically significant difference in anxiety, depression or total scores at baseline, 
1week and 6 months. 

Total score >14 SLNB-ve vs CND: 35% vs 8% at 1 baseline, 27% vs 8% at 1 week, 20% vs 
8% at 6 months respectively.  

 
  

Schiefke 
200931 

Cross sectional pilot 

study  
24 SLNB neg, 25 END 

(1-3) pN0 

SLNB neg 24.5(14.9) 

END 28.9(19.4) 
P=0.49 

SLNB negative 

vs 

END 

No statistically significant difference between groups. 
SLNB neg vs END: Anxiety score 11 or higher 20.8% vs 20%, Depression score 9 or higher 

28% vs 25% 

 

Impact of Events 
Scale 

Flach 
201630  

 
Prospective cohort 

study  
39 SLNB neg, 13 SLNB 
pos with CND within 6 

weeks 

Measured immediately after 
receiving results of first 

surgery 

Validated 

measure  

MCID 27107 

Self-reported 

SLNB negative 

Vs 

CND 

No statistical or clinically significant difference between SLNB negative and SLNB 
positive. 

 
Authors use own classification of results not related to MCID. No reaction (score 0-8); 
mild (score 9-25); moderately severe (score 26-43); and severe reaction (score >43). 
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MD Anderson 
Dysphagia Index 

 

Romer 

201837 

Cross-sectional 

analysis from a 

prospective study  

36 SLNB negative 

10 validation ND, 

17 CND 

 

Entire cohort median 60 

months (range 13-159). No 

further information presented. 

Validated 

measure  

MCID 

composite 

score 10 points, 

global score 

14.2, emotional 

score 8.6, 

functional 9.2, 

physical 9.3 

Self-reported 

CND 

vs 

VND and SLNB 

negative 

Lower score after CND in 2 out 5 scales of statistical but not clinical significance:  

global, M= 100 (40-100) vs. 100 (80-100), p=0.00; physical, M =100 (28-100) vs. 98 (60-

100), p = 0.03  

 

 

Modified Individual 

Relative Constant 

Shoulder Score 

Murer 

201036 

Cross sectional 

study 33 SLNB neg, 29 

Neck Dissection (20 

END and 9 CND after 

positive SLNB) 

SLNB neg 39.6(Range 1-74.4) 

END 72(Range1-111.6) 

CND – not stated 

Entire cohort 55.2 (Range 12-

111.6) 

Not validated. 

MCID not 

defined 

Self-reported 

and clinician 

measured range 

of movement 

SLNB negative  

Vs 

END and CND 

Statistically significant scores favoring SLNB negative over END plus CND in global score 

M=99.8 (97.3-100), M=96.1 (65.3-100), p=0.0018 respectively. Subgroup scores not 

presented. MCID not defined for this measure. Effect size small.  

Neck Disability 
Quality of Life 
Questionnaire 

Hasegawa 
2021 6  

Phase III RCT  

134 SLNB (intention to 

treat) 
132 END 

Assessments at 1, 3, 6 and 12 
months 

Validated 

measure 

No MCID 

defined 

Self-reported 

and clinician 

measured range 

of movement 

SLNB (intention 

to treat)  

vs 

END 

Significant differences favoring SLNB demonstrated.  
Month 1 -pain, constriction, stiffness and neck appearance. 

Month 3 - numbness, pain, constriction, stiffness and neck appearance. 
Month 6 - constriction, stiffness, pain, numbness. 

Month 12 stiffness, constriction and numbness.  
Clinical significance uncertain as MCID not defined. 

 

Neck Dissection 
Impairment Index 

 

Murer 
201036 

Cross sectional 
study 33 SLNB neg, 29 

Neck Dissection (20 
END and 9 CND after 

positive SLNB) 

SLNB neg 39.6(Range 1-74.4) 

END 72(Range1-111.6) 

CND – not stated 
Entire cohort 55.2 (Range 12-

111.6) 

Validated 

measure  

MCID 18 points 

Self-reported 

SLNB negative  

Vs 

END and CND 

Statistically but not clinically significant difference in global score favouring SLNB 
negative M=99.7 (90 – 100), M=94.3 (32.5 – 100). 

No subscale scores presented 

Shoulder Disability 
Questionnaire 

 

Govers 

2016 119 

Cross sectional 

study 

19 SLNB neg,109 END 

(SOHND in cN0 necks) 

27 MRND (including 

cN pos, therapeutic 

neck and CND after 

positive SLNB) 26 

W&W 

SLNB neg 22.8 (16.8 Range 

4.8-49.2) 

SND 62.4 (31.2 Range 19.2-

146.4) 

MRDN 62.4 (38.4 Range 4.8 – 

132) 

W&W 57.6 (21.6 Range 27.6-

110.4) 

Validated 

measure   

MCID 4 points 

Self-reported 

SLNB negative 

vs 

 CND 

vs 

END 

Vs 

MRND 

Vs 

W&W 

No statistically or clinically significant differences between groups. 
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Flach 

2016115 

Prospective cohort 

study 

39 SLNB neg, 13 SLNB 

pos with CND within 6 

weeks 

Assessments at baseline, 6 

months and 2 years 

SLNB negative 

Vs 

CND 

No statistical or clinically significant difference between groups at baseline, 6 month and 

2 years  

van Hinte 

2021114 

Prospective cohort 

study 

36 SLNB (27 SLNB 

neg, 9 SLNB pos with 

CND) 

33 END 

Assessments at baseline, 6 

weeks, 6 months and 12 

months 

SLNB intention 

to treat 

Vs 

END 

No statistically significant differences between groups. 

Shoulder Pain and 

Disability Index 

van Hinte 

2021114  

Prospective cohort 

study 

36 SLNB (27 SLNB 

neg, 9 SLNB pos with 

CND) 

33 END 

Assessments at baseline, 6 

weeks, 6 months and 12 

months 

Validated MCID 

not defined 
Self-reported 

SLNB intention 

to treat 

Vs 

END 

No statistically significant difference between groups. 
 

 

Neck and Shoulder 

Questionnaire 

Garrel 

20205  

 

Phase III RCT 

134 SLNB (intention to 

treat) 

133 END 

Assessments at 2, 4, 6, 12 and 

24 months 
Validated MCID 

not defined 
Self-reported 

SLNB (intention 

to treat) 

Vs 

END 

Statistically significant results favouring the SLNB group in 4 out of 11 measures at 2 

months: ability to work, engage in leisure, shoulder stiffness and reaching above head at 

2 months; 3 out of 11 at 4 months: ability to engage with leisure and shoulder stiffness; 6 

out of 11 at 6 months ability to engage with leisure, shoulder stiffness, constriction of the 

neck, and reaching above head and 1 out of 11 at 12 months: appearance of neck at 12 

months. No differences between groups at 24 months. (Absolute values not presented). 

 

Semi-structured 
Interviews 

Flach 
201630  

Prospective cohort 

study 
14 SLNB neg 
8 SLNB pos 

Interviewed at a median of 4.5 
months (range2-8) after 

surgery. 
N/A 

Semi-structured 

Interviews 

SLNB negative 

Vs 

CND 

3 out of 8 SLNB positive regret not having END. No decision regret in SLNB negative. 

UW- QoL 

Questionnaire 

Seferin 

202034 

Cross sectional 

study 15 SLNB 

negative 

9 SND (Levels I-III) 

SLNB negative 31.7(SD 7.8) 

VND 30.8 (SD5.9) 

 

Validated MCID 

Appearance 

9.61 

Chewing 14.2 

Global 13.07 

Self-reported 

SLNB negative 

vs 

VND 

Difference of statistical but not clinical significance in global score 88.8 [18.0], 78.9 

[11.5] p=.025 

Difference of statistical and clinical significance in 2 out of 15 domains: Appearance 93.3 

[14.8], 80.6 [11] p= 0.035, Chewing 86.7 [22.9], 56.7 [30] p= 0.041 
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SLNB neg – sentinel lymph node biopsy negative, SLNB pos – sentinel lymph node biopsy positive, CND – completion neck dissection, 
END – elective neck dissection, SND – selective neck dissection, MRND – modified radical neck dissection, VND – validation neck 
dissection, W&W – watch and wait. 
 
 
 
 
Table 3 Physical Effects 

Measure Paper 
Study 

characteristics 

Timing of assessment  

(months) 

Measure 

type 
Comparators Main Findings 

Articulation 
Romer 

2018 120 

Prospective 

cohort study 

36 SLNB -ve 

10 validation ND, 

17 CND 

 

Entire cohort median 60 

months (range 13-159). No 

further information presented. 

Clinician 

assessed 

objective 

examination 

CND 

vs 

VND and SLNB-

ve 

No statistical or clinically significant difference between groups. 

C-spine 

anteinclination, 

retroinclination, 

declination, and 

rotation. 

(neutral zero) 

Schiefke 

2009 116 

Cross sectional 

pilot study  

24 SLNB -ve, 25 

END (1-3) pN0 

SLNB-ve 24.5(SD14.9) 

END 28.9(SD19.4) 

P=0.49 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

vs 

END 

No statistical or clinically significant difference between groups. 

Length of Stay 

de 

Kerangal 

2021 94 

Retrospective 

cost analysis 

94 SLNB (82 SLB-

ve, 12 SLNB+ve 

with CND) 

37 END 

Assessment of early post 

operative outcomes only. No 

time period defined. 

Objective 

SLNB (intention 

to treat)  

vs 

END 

Shorter stay in SLNB (intention to treat) group of statistical significance 

SLNB 5.8 days, END 9.2 days p=<0.001 

 

Schilling 

2015 

Prospective 

cohort study 415 

SLNB (321 SLNB-

ve, 94 SLNB+ve 

with CND) 

Reports complication around 

time of surgery. No timeframe 

defined.  

Objective 

SLNB intention 

to treat. No 

comparator 

group 

Median length of stay 5.7 days (Range 0-30) 

Notable differences between countries (Belgium mean 9 days, Denmark mean 3 days) 
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Lymphoedema 

Modified 

Miller 

Lymphoedema 

score. 

Schiefke 

2009 116 

Cross sectional 

pilot study  

24 SLNB -ve, 25 

END (1-3) pN0 

SLNB-ve 24.5(SD14.9) 

END 28.9(SD19.4) 

P=0.49 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

vs 

END 

17% of SLNB-ve group had mild oedema, 36% of END had mild to moderate lymphoedema.  

No statistical or clinically significant difference between groups. 

 

Lymphoedema 

Foldi’s scale 

 

Hernando 

2014 118 

Prospective 

cohort study  

32 SLNB -ve, 41 

END including 

level 2b (cN0, 

pN0 or pN+ve) 

Entire cohort 31.5(Range 7-70) 

No data on subgroups 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

Vs 

END 

No statistical or clinically significant difference between groups. 

 

Shoulder 

Objective  

 measures 

 

 

Garrel 

2020 12 

Phase III RCT 

134 SLNB 

(intention to 

treat) 

133 END 

Assessments at 2, 4, 6, 12 and 

24 months 

Clinician 

assessed 

objective 

examination 

SLNB (intention 

to treat) 

Vs 

END 

Poorer shoulder abduction and more physiotherapy prescriptions in END of statistical significance up to 

months 2, 4 and 6 (p=0.02).  

No statistically significant difference at months 12 and 24. 

 

van Hinte 

2021 114 

Prospective 

cohort study 

36 SLNB (27 

SLNB-ve, 9 

SLNB+ve with 

CND) 

33 END 

Assessments at baseline, 6 

weeks, 6 months and 12 

months 

Clinician 

assessed 

objective 

examination 

SLNB intention 

to treat 

Vs 

END 

Better ipsilateral forward flexion (p=0.39) and abduction (p=0.31) of statistical significance in SLNB-ve 

group than END and SLNB+ND group at 6 weeks. No statistically significant difference at 6 or 12 months. 

No statistically significant difference in external rotation between groups.  

Hasegawa 

2021 11 

Phase III RCT 

134 SLNB 

(intention to 

treat) 

137 END 

Assessments at 1, 3, 6 and 12 

months 

Clinician 

assessed 

objective 

examination 

SLNB (intention 

to treat)  

vs 

END 

Statistically significant difference favouring SLNB in shoulder drop, reach above and arm abduction at 1 

and 3 months(p<0.001), No difference at 6 and 12 months. 

Flach 2016 
115 

 

Prospective 

cohort study  

39 SLNB -ve, 13 

SLNB +ve with 

CND within 6 

weeks 

SLNB-ve 39.6 (Range 1-74.4) 

END 72 (Range1-111.6) 

CND – not stated 

Entire cohort 55.2 

(Range 12-111.6) 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

Vs 

CND 

No difference between groups. 

Scar Length 

(mm) 

 

Schiefke 

2009 116 

Cross sectional 

pilot study  

24 SLNB -ve, 25 

END (1-3) pN0 

SLNB-ve 24.5(SD14.9) 

END 28.9(SD19.4) 

P=0.49 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

vs 

END 

SLNB 73.9 (range 21-53) END 171.4 (range 50-300) 

Shorter scar in SLNB (p<0.0001) 
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Hernando 

2014 118 

Prospective 

cohort study  

32 SLNB -ve, 41 

END including 

level 2b (cN0, 

pN0 or pN+ve) 

Entire cohort 31.5(Range 7-70) 

No data on subgroups 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

Vs 

END 

Shorter scan in SLNB of statistical significance 

SLNB 84.2(SD+/-42.1) END 183.3(SD+/-23.1) p<0.0001 

Murer 

2010 117 

Prospective 

cohort study  

33 SLNB -ve, 29 

Neck Dissection 

(20 END and 9 

CND after 

positive SLNB) 

SLNB-ve 39.6(Range 1-74.4) 

END 72(Range1-111.6) 

CND – not stated 

Entire cohort 55.2 (Range 12-

111.6) 

Clinician 

assessed 

objective 

examination 

SLNB-ve  

Vs 

END and CND 

Shorter scar in SLNB-ve group of statistical significance (p<0.0001). 

SLNB 48mm (range 25-65) END 92mm (range 50-190). 

Scar Quality 

 

Schiefke 

2009 116 

Cross sectional 

pilot study  

24 SLNB -ve, 25 

END (1-3) pN0 

SLNB-ve 24.5(SD14.9) 

END 28.9(SD19.4) 

P=0.49 

Clinician 

assessed 

objective 

examination 

SLNB-ve 

vs 

END 

Better scar complexion(p=0.003), texture (p=0.002) and less soft tissue deficit (p=<0.0001) of statistical 

significance in SLNB-ve group 

Sensorineural 

function Facial 

nerve function 

(Score of 

May)122  

 

Schiefke 

2009 116 

Cross sectional 

pilot study  

24 SLNB -ve, 25 

END (1-3) pN0 

SLNB-ve 24.5(SD14.9) 

END 28.9(SD19.4) 

P=0.49 

Clinician 

assessed 

subjective 

examination 

SLNB-ve 

vs 

END 

No statistical or clinically significant difference between groups. 

Sensorineural 

function 

Hypoglossal 

nerve function 

 

Clinician 

assessed 

objective 

examination 

No statistical or clinically significant difference between groups. 

Sensorineural 

function 

Skin sensitivity 

Clinician 

assessed 

objective 

examination 

Better sensitivity score in SLNB-ve group than END group in preauricular, anterior cervical / SCM, 

supraclavicular and infraclavicular regions of statistical significance (p= <0.0001) 

 

Sensorineural 

function 

Flach 2016 
115 

 

Prospective 

cohort study  

39 SLNB -ve, 13 

SLNB +ve with 

CND within 6 

weeks 

Assessments at baseline, 1 

week, 5 months, 6 months and 

2 years 

Self-reported 

SLNB-ve 

Vs 

CND 

More frequent numbness of neck skin of statistical significance in CND group. 

75% CND, 23% SN-ve, p=0.029 
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Time to drain 

removal 

de 

Kerangal 

2021 94 

Retrospective 

cost analysis 

94 SLNB (82 SLB-

ve, 12 SLNB+ve 

with CND) 

37 END 

Assessment of early post 

operative outcomes only. No 

time period defined. 

Objective SLNB (intention 

to treat)  

vs 

END 

 

Shorter time to drain removal favouring SLNB (intention to treat) of statistical significance. 

 SLNB 2.1 days, END 3.3 days p=<0.001 

 

Delay to full 

oral feeding 

de 

Kerangal 

2021 94 
Objective 

Shorter delay of full oral feeding favouring SLNB (intention to treat) of statistical significance. 

SLNB 1.7 days, END 3.9 days p=<0.001 

 

 

SLNB-ve – sentinel lymph node biopsy negative, SLNB+ve – sentinel lymph node biopsy positive, CND – completion neck dissection, 
END – elective neck dissection, SND – selective neck dissection, MRND – modified radical neck dissection, VND – validation neck 
dissection, W&W – watch and wait, intention to treat – outcomes after completion neck dissection were included in SLNB group.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 291 

Table 4. Complications 

Paper 
Study 

characteristics 
Comparators Main Findings – Post operative complications 

de 

Kerangal 

202194 

Retrospective 

cost analysis 

94 SLNB (82 SLB-

ve, 12 SLNB+ve 

with CND) 

37 END 

SLNB (intention 

to treat)  

vs 

END 

 SLNB group 8.5%  

END group 18.2%,  

Statistically significant difference favouring SLNB (p=0.06) 

Hasegawa 

2021 11 

Phase III 

randomised 

controlled trial 

134 SLNB 

(intention to 

treat) 

132 END 

SLNB (intention 

to treat)  

vs 

END 

SLNB group 9% 

END group 14%,  

Statistically significant difference favouring SLNB p=0.29 

Hernando 

2014118 

Prospective 

cohort study  

32 SLNB -ve, 41 

END including 

level 2b (cN0, 

pN0 or pN+ve) 

SLNB-ve 

Vs 

END 

SLNB -ve group – no complications 

END group 

Neck haematoma requiring return to theatre 14% (n=6) 

Oro-cervical fistula END = 7% (n=3) 

Statistically significant difference favouring SLNB (p=0.001). 

Moya-

Plana 

201886 

Prospective 

cohort study 

132 SLNB -ve 

50 validation ND, 

45 CND 

SLNB-ve 

Vs 

VND and CND 

One or more complications  

SLNB -ve group 8%,  

END and CND group 28% 

Statistically significant difference favouring SLNB (p <0.0001) 

Most common complication in END/CND group - transient facial nerve weakness (10%)  

 

Murer 

2010 117 

Prospective 

cohort study  

33 SLNB -ve, 29 

Neck Dissection 

(20 END and 9 

SLNB-ve  

Vs 

END and CND 

SLNB -ve group – no complications. 

ND group  

Permanent weakness of the marginal mandibular branch of the facial nerve in 13.8% (n=4) 

Temporary weakness in 10% (n=3) 

Lymphoedema in 6.9% (n=2) 
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SLNB-ve – sentinel lymph node biopsy negative, SLNB+ve – sentinel lymph node biopsy positive, CND – completion neck dissection, 
END – elective neck dissection, SND – selective neck dissection, MRND – modified radical neck dissection, VND – validation neck 
dissection, W&W – watch and wait. 
 
 
 
 
 

CND after 

positive SLNB) 

Permanent lingual nerve injury in 3.4% (n=1) 

Bleeding 17% (n=5) 

Requirement for tracheostomy in 3.4% (n=1) 

Wound infection in 3.4% (n=1) 

Statistically significant difference favouring SLNB (p<0.0001) 

Schilling 

201513 

 

Prospective 

cohort study 

415 SLNB (321 

SLNB-ve, 94 

SLNB+ve with 

CND) 

SLNB-ve, no 

comparator 

Seroma (0.2%), haematoma (1.9%), local infection (0.24%), lymphoedema (0.2%), phrenic nerve palsy (0.2%) cerebellar stroke (0.2%). 
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Appendix 2. PRISMA Diagram 
 

PRISMA 2009 Flow Diagram 
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Appendix 3. Study Protocol 
 

Patient selection and recruitment 

University Hospital Aintree, Queen Elizabeth Hospital Glasgow, Crosshouse Hospital and 

Aberdeen Royal Infirmary sites 

 

• Patients will be identified by C McDonald and research nurses as described above.   

• Eligible patients will be approached at a standard of care (SoC) clinic, given verbal 

written information and invited to participate in the trial. This would involve assessment 

of functional outcomes and completion of HRQoL questionnaires either on the same day 

if they wish, or at their next SoC clinic. 

o Documents – Aintree site- Patient letter-(Initial), Patient information sheet 

1(invitation – Aintree), Consent form (initial). 

o Documents – Glasgow site- Patient letter-(Initial), Patient information sheet 

1(invitation – Glasgow), Consent form (initial). 

o Documents – Crosshouse site- Patient letter-(Initial), Patient information sheet 

1(invitation – Crosshouse), Consent form (initial). 

o Documents – Aberdeen Royal Infirmary - Patient letter-(Initial), Patient 

information sheet 1(invitation), Consent form (initial). 

 

 

• Patients recruited to the trial will be remunerated £10 as a contribution to travel 

expenses on completion of the clinic visit. 

 

• Patients not wishing to participate in measurement of functional outcomes will be 

invited to complete HRQoL questionnaires either on clinic that day, or in their own 

home.   

o Documents – Aintree site- HRQoL questionnaires - University of Washington 

Quality of Life Questionnaire, Shoulder Disability Questionnaire, Neck Dissection 

Impairment Index, EORTC-H&N43, MD Anderson Dysphagia Inventory, Batstone 
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facial nerve questionnaire, Patient and Observer Scar Assessment Scale (POSAS) 

and DAS-24. See Appendix 1 for further details of specific questionnaires.).  

o Documents – Glasgow, Crosshouse and Aberdeen - Patient information sheet 1 

–(invitation and f.u), and HRQoL questionnaires - University of Washington 

Quality of Life Questionnaire, Shoulder Disability Questionnaire, Neck Dissection 

Impairment Index, EORTC-H&N43, MD Anderson Dysphagia Inventory, Batstone 

facial nerve questionnaire, Patient and Observer Scar Assessment Scale (POSAS) 

and DAS-24. See Appendix 1 for further details of specific questionnaires.).  

 

 

• 2 cohorts will therefore be studied – the ‘face to face cohort’ attending clinic and the 

‘questionnaire cohort’ completing questionnaires at home or on clinic.  
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Recruitment flow diagram Aintree (Liverpool) and QEUH (Glasgow) – SLNB patients 

 

Recruitment flow diagram Aintree (Liverpool), QEUH (Glasgow), Crosshouse (Ayrshire) and 

Aberdeen (Grampian)  – Standard care patients 

 

SLNB Patients identified from hospital records

Inclusion / Exclusion criteria applied.

Pateints identified and approached at SoC clinic. Invited to be recruited 
to study on that day or at next SoC clinic. Clinical assessments and 
HRQoL questionnaires completed on clinic. Invited to attend qualitative 
interviews +/- EMG assessment (EMG Aintree only) at later date.

Those not wishing functional assessments offered QoL questionnaires 
either on clinic or at home.

Eligable pateints who are not due to attend SoC clincis sent HRQoL
questionnaires to home. 

Standard Care Patients identified from hospital records

Inclusion / Exclusion criteria applied

Case matched by time since surgery, tumour site, tumour size, age and gender 
to SLNB group.

Pateints identified and approached at SoC clinic. Invited to be recruited to study 
on that day or at next SoC clinic. Clinical assessments and HRQoL
questionnaires completed on clinic. Invited to attend qualitative interviews +/-
EMG assessmen (EMG AIntree only)t at later date.Clinical assessments and 
HRQoL questionnaires completed on clinic.

Those not wishing functional assessments offered QoL questionnaires either on 
clinic or at home.

Eligable pateints who are not due to attend SoC clincis sent HRQoL
questionnaires to home. 
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Research clinic – Face to face cohort 

• SLNB patients will be invited first.  

• We aim to recruit 100 SLNB patients. As many as possible will be recruited in Aintree 

University Hospital Liverpool, however it is unlikely we will reach 100 at this single 

site. Once recruitment has been exhausted in Liverpool, further patients will be 

recruited from Queen Elizabeth University Hospital, Crosshouse Hospital and 

Aberdeen Royal Infirmary. 

• This will be followed by 50 ‘standard care’ patients matched for tumour site, size, 

age and sex. This cohort will be recruited at Aintree University Hospital, Liverpool, 

Queen Elizabeth University Hospital, Crosshouse Hospital and Aberdeen Royal 

Infirmary. 

• The research clinic protocol can be found as Appendix 1. 

 

Postal questionnaire cohort 

• SLNB patients eligible for the trial but not due to attend a SoC clinic will be sent HRQoL 

questionnaires by post.  

o This will include patients from Aintree University Hospital, Liverpool, Queen 

Elizabeth University Hospital Glasgow Crosshouse Hospital, Ayrshire and 

Aberdeen Royal Infirmary, Grampian. 

• A case matched sample of eligible standard of care patients not due to attend a SoC 

clinic will also be sent questionnaires.  

o We expect this group to be recruited form Aintree University Hospital, Liverpool, 

Queen Elizabeth University Hospital Glasgow, Crosshouse Hospital, Ayrshire and 

Aberdeen Royal Infirmary, Grampian. 

• Patients will be sent postal questionnaires with a stamped addressed return envelope.  

o Questionnaires will comprise -  University of Washington Quality of Life 

Questionnaire, Shoulder Disability Questionnaire, Neck Dissection Impairment 

Index, EORTC-H&N43, MD Anderson Dysphagia Inventory, Batstone facial nerve 

questionnaire, Patient and Observer Scar Assessment Scale (POSAS) and DAS-24. 

See Appendix 1 for further details of specific questionnaires.  
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Qualitative Interview Cohort 

• Patients recruited to the face to face cohort will be invited to complete a semi-

structured interview by telephone.  

o Documents – Patient information sheet 3 (Qua int) 

 

Data Handling & Record Keeping 

Quantitative data will be pseudo anonymised. Participants will be allocated a study number, 

the identity of which will only be available via a password-protected key which will be kept 

on a secure, password protected NHS computer.  

Qualitative data will be pseudo anonymised in the same fashion. A password-protected key 

which will be kept on a secure, password protected NHS computer. Identifiable patient 

information on recordings will be redacted and recordings stored on the secure, password 

protected University of Liverpool network. 

 

Ethical considerations, risks, burdens and benefits. Regulatory issues. 

The main burden for participants from this study is the inconvenience of travelling to 

hospital and taking time out from their usual daily routine to attend the clinic. To minimise 

this inconvenience, we will subsidise each participant for their travel costs of up to £10. The 

likelihood of causing any harm to patients during this study is small. 

As mitigation for COVID we offer patients the possibility of having functional measurements 

recorded and completing HRQoL questionnaires on the day of recruitment. They will also 

have the opportunity to delay this until their next SoC clinic. This avoids any extra visits to a 

healthcare setting. As the study is low risk or no risk, we feel the short time from giving 

patients information to recruitment is warranted. This removes the need for stand-alone 

research clinics, minimises patient interactions with research staff and avoids any extra 

visits to a healthcare setting. The option to delay recruitment until the next planned SoC 

clinic will be clearly communicated.   

As the study involves questionnaires based around personal issues and worries there is a 

risk of patient upset. By completing the questionnaires, it will force the patient to think 

about how the surgery has impacted on their lives. It may bring to light aspects of their 

physicality that they had not previously considered a problem which could leave the patient 
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feeling unhappy and dissatisfied with their treatment. Also, we appreciate that for a subset 

of patients this may be the first time that they have addressed these concerns and may find 

this distressing. A health care professional will be present whilst the patients fill in the 

questionnaires on the research clinic. Should any patient show signs of distress, they will be 

given the opportunity to speak to a medical professional. The department has clinical nurse 

specialists, emotional support counsellor and clinical psychologist should they be required. 

Mr C McDonald will attend all the research clinics. Patients completing questionnaires at 

home will be given the contact details of the research team and information of who to 

contact in the event of distress. These patients will also have access to the clinical nurse 

specialists, emotional support counsellor and clinical psychologist if required. 

The protocol will be submitted to an appropriate REC by submission through IRAS. The 

protocol does not come under the auspices of MHRA and will not be subject to formal 

monitoring or other regulatory considerations. 

Anonymised datasets will be kept on a password protected computer within Aintree 

University Hospital NHS Trust, in a locked room, with access only available to Mr C 

McDonald and Prof R Shaw. Anonymised recordings and transcripts of patient interviews 

will be kept on secure, password protected University of Liverpool managed networked 

computers with access available only to Mr C McDonald, Dr L Frith and Prof R Shaw. The 

Master Files/study documentation will be archived at Aintree University Hospital (within the 

R&D department) and retained for a period of up to 5 years following completion of the 

project. 

 

Protocol for face to face cohort 

• On attending SoC clinic, eligible patients will be approached by the research team, 

verbally told about the study and provided with patient information leaflets. They 

will be given the option to be recruited that day, delay the decision on recruitment 

until their next SoC clinic or decline recruitment. 

• In those wishing to be recruited that day, consent forms will be completed. C 

McDonald / a research nurse / site PI will be available to answer any questions 

arising about the study. 

• Patients will have clinical assessments and complete HRQoL questionnaires in one 

room wherever possible (as detailed below).  
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Clinical assessment  

Shoulder function 

• Range of shoulder movement will be measured using goniometry and a standard 

tape measure method by a physiotherapist as described previously (Scott B, 2007 

Physiotherapy. 2007 Jun;93(2):102–9).  

• A plastic 41 cm universal two-arm goniometer will be used to measure active 

movements of shoulder flexion, abduction and lateral rotation. This method has 

demonstrated good reliability when compared with other methods, such as visual 

estimation and still photography, with standard errors of measurement being 

recorded as 25◦ for flexion, 21◦ for abduction and 14◦ for lateral rotation. The 

patient will be seated in an upright position and instructed to move the limb with 

their thumb facing upwards to the end of their available range of active movement 

into flexion, abduction and lateral rotation. The starting position for all movements 

will be 0◦ glenohumeral abduction, 90◦ elbow flexion and a neutral 

supination/pronation forearm. The angle of movement will be measured by the 

goniometer using the anatomical bony landmarks of the patient. For shoulder girdle 

elevation a tape measure method of measuring range of movement will be used. 

Here the patient will be standing with their arms rested by their sides. The position 

of the tip of the index finger is noted and then the patient instructed to elevate their 

shoulder girdle. The final resting position of the patient’s index finger is noted and 

the distance between the starting and finishing points recorded as their range of 

movement.  

 

POSAS 

• Scar length is a feature that we expect to vary considerably across the two groups. 

This will be measured using a tape measure by a healthcare professional. Additional 

characteristics of the scar will be assessed using the Patient and Observer Scar 

Assessment Scale (POSAS). This scale is well validated and already commonly used in 

breast cancer patients following surgery. Unlike other assessment scales the scar is 
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evaluated from the patient and clinician’s perspective and includes subjective 

measures such as pain and pruritus.  

 

 

 

Health Related quality of Life Questionnaires 

 

University of Washington Quality of life Questionnaire  

• The current version of the University of Washington Quality of Life (UW-QOL) 

questionnaire is made up of 12 single question domains (pain, appearance, activity, 

recreation, swallowing, chewing, speech, shoulder function, taste, saliva, mood and 

anxiety). The patient scores each question on a scale of 0-100, with 100 indicating 

normal function. There are also three global questions covering function before and 

after cancer, and their function in the past week. The final question asks the patient 

to comment on the domains most important to them. This questionnaire has been 

well validated and is commonly used as a simple yet clinically relevant measure of 

quality of life. 

 

NDII 

• The Neck Dissection Impairment Index is a validated health related quality of life 

(QOL) instrument for patients following neck dissection. The questionnaire has 10 

items relating to shoulder functioning, each question may be scored between 0-5. 

These scores are then multiplied to give an overall score out of 100 with higher 

scores suggesting better QOL.  

 

Shoulder Disability Questionnaire (SDQ)  

• The SDQ consists of 16 items related to functional shoulder limitation, in reference 

to the preceding 24 hours. Response options are yes, no, or not applicable. The total 

SDQ score is computed by dividing the number of positive (yes) responses by the 

total number of applicable items and multiplying this by 100. As a consequence, the 

SDQ score can range from 0 to 100, with a higher score indicating more severe 

disability. 
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EORTC-H&N43 

• Assesses multiple-item scales (pain, swallowing, senses, speech, social eating, social 

contact, and sexuality), and 11 single items (teeth, opening of mouth, dry mouth, 

sticky saliva, coughing, feeling ill, using pain killers, nutritional supplements, feeding 

tube, loss of weight, gain of weight).  

Compared to the previous version (QLQ-H&N35), it contains additional questions regarding 

skin problems, a typical symptom after adjuvant therapy, neurological side-effects, and 

shoulder problems, whereas some issues that can be assessed more reliably by other means 

were removed (for example, weight or pain medication).  

The scores are linearly transformed to a scale from 0 to 100, with a higher score indicating a 

better level of functioning or global QoL, or a worse level of symptoms or problems.  

 

MD Anderson Dysphagia Inventory  

• Difficulty in swallowing or ‘dysphagia’ is a frequent complaint in patients with head 

and neck cancer. Damage to the swallowing apparatus can be a direct consequence 

of the primary neoplasm or more commonly damage because of operative 

treatment. The MD Anderson Dysphagia inventory is a validated self-administered 

questionnaire designed specifically for measuring swallowing ability. The 

questionnaire assesses emotional, functional and physical subscales scored on a 1 to 

5 scale and has one global question assessing overall HRQoL that is scored 

individually. The subscale scores are added together and multiplied by 20 to give an 

overall score form 0 (extremely poor functioning) to 100 (high functioning).  

 

Batstone Facial nerve function 

• Consists of an objective observer assessing weakness of the marginal mandibular 

branch of the facial nerve on the House-Brackmann scale and a questionnaire 

consisting of 8 questions. Possible answers are ‘Not at all”, “a little bit”, “a moderate 

amount”, “Quite a bit”, “a lot”, “No”. Questions explore patients’ perception of 

weakness of the left or right side, lip movement, eating, smiling, drinking, and 

comments about the lip. 
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Derriford Appearance Scale 24 

• The DAS24 questionnaire consist of 24 single items assessing aspects of 

disfigurement, body-image disturbance, and self-consciousness of appearance rated 

on a 5 point scale.  

 

Qualitative Research 

The aim of this sub-study is to explore patients experience of, and attitudes to, undergoing 

sentinel lymph node biopsy. Supervision is by an experienced quantitative researcher (Dr 

Lucy Frith).  

• Consent requested at time of recruitment to trial– Patient information leaflet 

(document Patient information sheet 3 (Qual int))  will explain what is involved and 

consent from will contain a specific section to consent to this aspect of the study. 

• Consenting patients will be contacted by phone at a later date to arrange an 

interview time. 

• All interviews will be conducted by telephone conducted by C. McDonald .  

• Initially 3 patients (1 SLNB, 1 END, 1 W&W) will be interviewed to explore themes 

that arise and construct a topic list to guide further interviews. 

• Patients from the SLNB cohort will be invited to interview first.  

• If the number of patients willing to be interviewed is greater than the number of 

interviews that can be conducted, those with T1 lateral tongue tumours treated in 

Aintree Hospital, Liverpool will take preference. If the numbers still exceed capacity, 

patients will be randomly selected. 

• Patients from the standard care arm will then be case matched to the SLNB group 

based on time since surgery, tumour site, size, age and gender. If themes emerge 

that warrant further investigation, patients may be purposefully sampled to explore 

these.  

• Interviews will take place either on a research clinic, in the patient’s own home, or 

on the phone depending on patient preference.  

• Interviews will last between 30 and 60 minutes  

• Interviews will continue until  theoretical saturation is reached.  
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Interviews will be recorded and transcribed for later analysis using NVivo software using a 

constant comparative method based on grounded theory. Identifiable information will be 

redacted
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PATIENT INFORMATION SHEET 1  

 

Outcomes following neck surgery in oral cancer  

 

We would like to invite you to participate in our research study. 
 

• Before you make your decision, we would like you to read this information, so you 

know why the study is being carried out and what it involves. Take your time reading 

the information and discuss it with your friends and family if you wish. 

• We would like you to know that being involved in this study is entirely voluntary. 

Your ongoing care will be exactly the same if you are involved or not. 

• If you have any questions about the study after reading this information, please 

contact our Research Nurse Shirley Pringle on 0151 529 5873 or email 

shirley.pringle@aintree.nhs.uk 

 
Part 1 tells you about the study and what will happen if you choose to take part. 
If you are interested in being involved after reading Part 1, please read Part 2 for more 
details.  
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PART 1 
 

Purpose and background of the research 

There are different ways to treat early oral cancer. We know that all of these ways are 

successful and safe and that the treatment you had was right for you. The side effects and 

complications of each treatment are slightly different. This study will look at how people 

feel after their treatment and what problems they have. This will help people in the future 

to understand the difference between the treatments and help them chose which one is 

best for them.   

Around 1 in 5 patients will have cancer spread to the neck that we cannot see on scans or by 

examining on clinic. In the past, there were 2 choices to manage this. The first was to do an 

operation on the neck called an elective neck dissection at the same time the mouth cancer 

was removed. The second was to do no surgery on the neck when the mouth cancer was 

removed and only do a neck operation if cancer was found to spread later on. This is known 

as ‘watch and wait’. Recently a new treatment called sentinel lymph node biopsy has been 

introduced. Sentinel lymph node biopsy is only available in a small number of hospitals in 

the UK. It may not have been available when you had your treatment. Sentinel lymph node 

biopsy is an operation that is already used to treat breast cancer and melanoma (skin 

cancer).  

All of these options are safe and successful in treating early oral cancer. Elective neck 

dissection is a bigger operation than sentinel lymph node biopsy. It may be that sentinel 

lymph node biopsy has fewer complications and side effects, but we don’t know this for 

sure.  

A common problem after neck surgery is shoulder stiffness. This can change what you are 

able to do and how you feel about yourself (your quality of life).  This study will look for 

differences in shoulder problems and quality of life between people who have had these 

different treatments. 

Other studies in Europe have looked at these differences, but they only looked at a small 

number of patients. They were not able to answer this question. We hope that our study 

will give us information that will help people decide which treatment is best for them.  

 

Why have I been chosen? 
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You have had surgery for treatment of an early oral cancer in the past.  

 

Do I have to take part? 

No. Participation in this study is entirely voluntary and has no effect on the care you receive 

from your doctors.  

 

What would taking part involve? 

The research can be done at one of your routine clinic appointments at Aintree Hospital 

maxillofacial surgery department.   We expect the visit will last around 90 minutes. You will 

be asked to sign a consent form on the morning of the clinic. A copy of this is included with 

this letter. We will ask you to complete some questionnaires that ask about changes in your 

life after surgery. Your shoulder movement will be measured by a physiotherapist, your scar 

will be looked at and we will take some photographs of your face and neck. At the end of 

the clinic you will be seen by Professor Richard Shaw to check on your progress. 

 

What are the possible benefits of taking part? 

We hope that the clinic will benefit you in some way. It will give you the chance to think 

about how your treatment has changed your quality of life and about any aspects of your 

health you are not happy with. By chatting to a health care professional about this it will 

allow us to tell you what support is available.  

 

What are the possible disadvantages and risks of taking part? 

The chance of you coming to any physical harm during the clinic is very low, although there 

is a small possibility of over stretching during the measuring of your range of shoulder 

movement.  

Some of the questionnaires ask about how the surgery has changed your life. It may be the 

first time you have thought about some of these issues. Should you become upset, you will 

be able to speak with one of our health care professionals. 

 

Attendance and travel costs 

Participation in this study will involve one visit to a clinic at Aintree hospital. Although we 

cannot cover the cost of your time, we will offer £10 to cover travel costs.  
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How will my information be kept confidential?  

You will be given a number on the morning of the clinic. All the information we collect from 

you will be linked to this number, not your name or any other piece of information that 

could identify you. This information will remain confidential and only members of the 

research team will have access to it. Your GP will not be informed if you choose to 

participate in the study. 

 

Further information and contact details  

If you have questions at any time, please contact: 

Research Nurse Shirley Pringle on 0151 529 5873 or email shirley.pringle@aintree.nhs.uk  

The person organising the study is Professor Richard Shaw, University of Liverpool. 

 

If the information in Part 1 has interested you and you are considering participating in the 
study, please read the information found in Part 2 before making your decision 
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PART 2 
 

How will the data collected about me be stored? 

We will give you a number when you are first involved in the study. All the information we 

collect about you will be linked to that number. Your name, address and any other 

information that could identify you will be removed.  

The data will be kept on a password-protected computer in Aintree University Hospital NHS 

Trust, in a locked room, with access only available to Professor Shaw and Mr. Christopher 

McDonald (a member of the research team). The Master Files/study documentation will be 

archived at Aintree University Hospital (within the Research & Development department) 

and kept for a up to 5 years after the study has finished. 

Clinical photographs will be kept as part of your medical notes within the NHS computer 

system. These will be kept as part of your medical notes after this study is finished. These 

photographs will only be used for this research study and your medical care.  

The University of Liverpool is the sponsor for this study based in the United Kingdom. We 

will be using information from you and your medical records in order to undertake this 

study and will act as the data controller for this study. This means that we are responsible 

for looking after your information and using it properly. The University of Liverpool will keep 

identifiable information about you for 5 years after the study has finished. 

Your rights to access, change or move your information are limited, as we need to manage 

your information in specific ways in order for the research to be reliable and accurate. If you 

withdraw from the study, we will keep the information about you that we have already 

obtained. To safeguard your rights, we will use the minimum personally identifiable 

information possible. 

You can find out more about how we use your information by contacting Shirley Pringle on 

0151 529 5873 or email shirley.pringle@aintree.nhs.uk  

Aintree University Hospital NHS Trust will collect information from you and your medical 

records for this research study in accordance with our instructions.  



 315 

Aintree University Hospital NHS Trust will keep your name, NHS number and contact details 

confidential and will not pass this information to The University of Liverpool. Aintree 

University Hospital NHS Trust will use this information as needed, to contact you about the 

research study, and make sure that relevant information about the study is recorded for 

your care, and to oversee the quality of the study. Certain individuals from The University of 

Liverpool and regulatory organisations may look at your medical and research records to 

check the accuracy of the research study. The University of Liverpool will only receive 

information without any identifying information. The people who analyse the information 

will not be able to identify you and will not be able to find out your name, NHS number or 

contact details. 

Aintree University Hospital NHS Trust will keep identifiable information about you from this 

study for 5 years after the study has finished. 

When you agree to take part in a research study, the information about your health and 

care may be provided to researchers running other research studies in this organisation and 

in other organisations. These organisations may be universities, NHS organisations or 

companies involved in health and care research in this country or abroad. Your information 

will only be used by organisations and researchers to conduct research in accordance with 

the UK Policy Framework for Health and Social Care Research.  

This information will not identify you and will not be combined with other information in a 

way that could identify you. The information will only be used for the purpose of health and 

care research and cannot be used to contact you or to affect your care. It will not be used to 

make decisions about future services available to you, such as insurance. 

What if something goes wrong?   

If you are worried about any part of the study, please speak with one of the research team. 

They will do their best to explain or solve the problem. If you are still not happy you can 

make a formal complaint. This can be done through the Patient Advice and Complaints 

Team (PACT). The details of how to contact them are included at the end of this information 

sheet.  In the event that you are harmed by something that has gone wrong in the study due 

to negligence then you may have grounds for legal action against Aintree University 

https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/uk-policy-framework-health-social-care-research/
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Hospital. However, you may have to pay for the legal costs. If the harm was due to a non-

negligent cause, you will be unable to take legal action, however you may still use the NHS 

complaints system.  

 

What will happen if I don't want to carry on with the study?  

If you decide that you no longer wish to attend the clinic, we would appreciate it if you 

could contact us to let us know so we know how many people to expect on the clinic.  

 

What will happen to the results of this study?  

After the information from the clinic has been collected, we will write a report about our 

findings. None of the information in the report could be used to identify you. We will 

publish our report so it is available for the public and other medical professionals.  

 

Will I be contacted again after this study? 

We hope to carry out one further study. This will involve an interview about your experience 

of the treatment you had for your early oral cancer. You will be asked on the consent form if 

you are happy to be contacted about this study. If you do not want to be contacted about 

these studies, then simply leave that section blank.  

 

Who is organising and funding this study?   

The British Association of Oral and Maxillofacial Surgeons (BAOMS) and the British 

Association of Surgical Oncology (BASO-ACS)  will be providing the money to allow us to 

conduct this study. Aintree University Hospital and The University of Liverpool will be 

sponsoring and organising the study.  

This study forms part of a research degree with the University of Liverpool for Mr 

Christopher McDonald, a senior surgical trainee in head and neck surgery. Undergraduate 

medical students from the University of Liverpool may also be involved as part of their 

training in medical research.  

 

Who has reviewed this study?  

This project has been reviewed by: 

British Association of Oral & Maxillofacial Surgeons Endowments Committee,  



 317 

British Association of Surgical Oncology Endowments Committee,  

National Cancer Research Institute Surgery and Therapies subgroup,  

Protocol presented at the Eight European Sentinel Lymph Node Biopsy Consensus Meeting 

Ethics committee approval – pending resubmission. 

 

Thank you for taking the time to read this information sheet. 
 
Patient Advice and Complaints Team (PACT)  

Aintree University Hospital has a dedicated Patient Advice and Complaints Team who deal 

with comments, concerns and complaints. The team will listen to you, respond in a timely 

manner and learn from you to help improve our services. 

Contacting the PACT team  

Visit the help desk: The PACT team have a helpdesk, located on the ground floor of the main 

hospital building near to main reception. The helpdesk, open Monday to Friday between 

9am and 4pm, is staffed by volunteers and members of staff who will be happy to help you 

deal with any queries or provide advice or support. 

Telephone: 0151 529 3287 

Fax: 0151 529 2019 

Write to us: Concerns and complaints can be sent for the attention of the PACT team or the 
Chief Executive at: 

Aintree University Hospital NHS Foundation Trust 

Lower Lane 

Liverpool 

L9 7AL 

Email us: complaints@aintree.nhs.uk 

CONSENT FORM 1 
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Outcomes following neck surgery in oral cancer 

Professor R Shaw 

Professor S Rogers 

Mr A Schache 

Mr C McDonald 

 

 

Patient Hospital Sticker: 

 

 

 

 

Name of Researcher ……………………………………………, 

 

 

 

 

 

 

 

PART 1 

Please    

initial 

box  

1. I confirm that I have read the participant information sheet 1 (version 2.2, 16.8.18) for 

the 

above study. I have had time to consider the information, and opportunity to ask 

questions. These have been answered satisfactorily. 
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2. I understand that my participation is voluntary and that I am free to withdraw at any 

time 

without giving any reason, without my medical care or legal rights being affected. 

 

3. I understand that relevant sections of my medical notes and data collected during the 

study, may be looked at by members of the research team and from the NHS trust 

where it is relevant to my taking part in this research. I give permission for these 

individuals to have access to my records.  

 

4. I understand that the information collected about me may be used to support 

other research in the future and may be shared anonymously with other researchers. 

 

 

 

5. I agree for my consent form and contact details, which will include my name address, 

telephone number, date of birth and NHS number to be passed to the University of 

Liverpool for the administration of the study. 

 

6. I agree for my photograph to be taken and used for the purpose of this research.  

 

7. I agree to take part in the above study. 

 

 

            

Name of Participant  Date    Signature 

 

            

Name of Researcher  Date    Signature 
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PART 2 

 

1. I give my permission to be contacted in the future regarding another study which will 

involve an interview based on my experience of treatment for early stage oral 

cancer.  

 

            

Name of Participant  Date    Signature 

 

            

Name of Researcher  Date    Signature 
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Appendix 4. Outcome measure summary 
 

 

Shoulder range of movement 

Range of shoulder movement was measured using goniometry and a standard tape measure 

method by a physiotherapist as described previously 27. 

A plastic 41 cm universal two-arm goniometer was used to measure active movements of 

shoulder flexion and abduction. This method has demonstrated good reliability when 

compared with other methods, such as visual estimation and still photography, with 

standard errors of measurement being recorded as 25◦ for flexion and 21◦ for abduction. 

The patient was stood in an upright position and instructed to move the limb with their 

thumb facing upwards to the end of their available range of active movement into flexion 

and abduction. The starting position for all movements was 0◦ glenohumeral abduction, 90◦ 

elbow flexion and a neutral supination/pronation forearm. The angle of movement was 

measured by the goniometer using the anatomical bony landmarks of the patient.  

 

Measurements were initially conducted independently by 2 observers (the senior 

physiotherapist experienced in the technique and C McDonald). Results for the first 5 

patients were compared. Inter-observer variation was less than 5 degrees in all movements 

(well within accepted measurement error) suggesting an appropriate technique was being 

practiced. C McDonald performed all further measurements. Intra-rater reliability of 

measurement has been described as 17 degrees for flexion and 23 degrees for abduction 

131. 
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Figure 5 Shoulder range of movement measurement 

 

Shoulder range of movement was measured as described in 2 previous publications from 

our institution27,42. One was a feasibility study assessing the correlation of EMG changes to 

shoulder range of movement42 while the other showed 9 degrees  loss of flexion and 8 

degrees loss of abduction after selective neck dissection.  

 

Health related quality of life measures 

EORTC-Head and Neck 35 (EORTC-H&N 35) 

The EORTC-H&N 35 questionnaire is a head and neck specific quality of life questionnaire. It 

comprises 35 questions assessing symptoms and side effects of treatment, social function 

and body image/sexuality. It is a well-recognised and validated questionnaire225. The 

questionnaire consists of seven multi-item scales that assess pain, swallowing, senses (taste 

and smell), speech, social eating, social contact and sexuality. There are also eleven single 

items. For all items and scales, high scores indicate more problems226. Sores can range from 

0 (best score) to 100 (worst score).  
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This is a well validated and widely used measure and the minimum clinically important 

differences (MCID) for each domain have been defined and are shown in Table 31102. The 

lack of shoulder and neck domains may limit its usefulness in patients with early oral cancer.  

 

Table 32 EORTC Head and Neck 35 MCID scores 

H&N 35 Mean MCID 

Pain 8.67 

Swallowing 8.04 

Senses 8.27 

Speech 9.87 

Social eating 10.32 

Social contact 9.22 

Sexuality 16.06 

Teeth 12.25 

Opening mouth 13.79 

Dry mouth 15.73 

Sticky saliva 15.18 

Coughing 10.08 

Feeling ill 10.48 

Pain killers 17.93 

Nut support 13.04 

Feeding tube 12.66 

Weight loss 11.03 

Weight gain 10.28 

 

 

University of Washington Quality of Life Questionnaire (UW-QOL) 

The University of Washington Quality of Life questionnaire is a head and neck specific 

questionnaire made up of 12 single question domains (pain, appearance, activity, 

recreation, swallowing, chewing, speech, shoulder function, taste, saliva, mood and 

anxiety). Patients score each question on a scale of 0-100, with 100 indicating normal 

function. There are also three global questions covering function before and after cancer, 

and their function in the past week. The final question asks the patient to comment on the 

domains most important to them227. This is a well-recognised measure. The MCID has been 

defined in differing ways102. The authors suggest that a “ ‘small’ difference is about 4 

subscale scale units, a ‘moderate’ difference is about 10 units and a ‘large’ difference is 
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about 16 units. Other results for QOL obtained before treatment gave subscale standard 

deviations of 15, suggesting 3 units is ‘small’ difference, 7.5 units a ‘moderate’ difference 

and 12 units a ‘large’ difference104.  

Only 1 small study has used the University of Washington Quality of Life Questionnaire to 

assess SLNB121. They demonstrated differences of statistical and clinical significance 

favouring SLNB over END in appearance and chewing domains and a statistically significant 

difference in global score that feel short of the MCID.  

 

Neck Dissection Impairment Index (NDII) 

The Neck Dissection Impairment Index is a validated health related quality of life instrument 

with a defined MCID of 18.139 for patients following neck dissection. The questionnaire has 

10 items relating to shoulder functioning, each question is scored between 0 and 5. These 

scores are then multiplied to give an overall score out of 100 with higher scores suggesting 

better quality of life34. One study117 used this measure to compare SLNB negative patients 

to those after END and found a statistically but not clinically significant difference in global 

score favouring SLNB.  

 

Physical measures 

Shoulder Disability Questionnaire (SDQ)  

The SDQ consists of 16 items related to functional shoulder limitation, in reference to the 

preceding 24 hours. Response options are yes, no, or not applicable. The total SDQ score is 

computed by dividing the number of positive (yes) responses by the total number of 

applicable items and multiplying this by 100. As a consequence, the SDQ score can range 

from 0 to 100, with a higher score indicating more severe disability. 3 studies used this 

measure in the context of early oral cancer, but none demonstrated clinical or statistically 

significant difference between END and SLNB in 2 prospective114,115 and one cross sectional 

study119. This is a validated questionnaire with a defined MCID of 4 points110. 

 

MD Anderson Dysphagia Inventory (MDADI)  
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This is a validated and well recognised measure with a defined MCID108,128. Difficulty in 

swallowing or ‘dysphagia’ is a frequent complaint in patients with head and neck cancer. 

Damage to the swallowing apparatus can be a direct consequence of the primary neoplasm 

or more commonly damage because of operative treatment. The MD Anderson Dysphagia 

inventory is a validated self-administered questionnaire designed specifically for measuring 

swallowing ability. The questionnaire assesses emotional, functional and physical subscales 

scored on a 1 to 5 scale and has one global question assessing overall HRQoL that is scored 

individually. The global assessment consisted of a single question that asked how the 

individual’s swallowing difficulty affected overall daily routine. This question is a general, 

overall assessment of how quality of life has been affected by swallowing difficulty. The 

emotional subscale of the MD Anderson dysphagia index consisted of statements 

representing the individual’s affective responses to the swallowing disorder. The functional 

subscale attempted to capture the impact of the individual’s swallowing problem on daily 

activities. Items of the physical subscale represented self-perceptions of swallowing 

difficulty. Five possible responses to the items on the MD Anderson dysphagia index were 

printed for each item (strongly agree, agree, no opinion, disagree, and strongly disagree) 

and scored on a scale of 1 to 5. One item on the emotional subscale (I do not feel self-

conscious when I eat) and another on the functional subscale (I feel free to go out to eat 

with my friends, neighbours, and relatives) were scored as 5 points for strongly agree and 1 

point for strongly disagree. All other items were scored as 1 point for strongly agree and 5 

points for strongly disagree. The first question (global subscale) was scored individually. All 

other questions regarding each aspect (emotional, functional, and physical) of dysphagia 

were summed, and a mean score was then calculated. This mean score was multiplied by 20 

to obtain a score, with a range of 0 (extremely low functioning) to 100 (high functioning). 

Thus, a higher MD Anderson dysphagia index score represented better day-to-day 

functioning and better QOL128. Minimal clinically important differences have been suggested 

as 10 points in composite scores, 14.2 points in global scores, 8.6 points in emotional scores, 

9.2 points in functional scores and 9.3 points in physical scores. 
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Appearance measures 

Derriford Appearance Scale 24 (DAS24) 

The DAS24228 is a self-reported outcomes questionnaire to assess psychological distress and 

dysfunction among patients with disfigurement and appearance problems. The DAS 24 is 

divided into two sections, an introductory section and 24 items focused on measuring the 

intensity of emotional response towards disfigurement problems as well as the frequency of 

behaviours that indicate appearance self- consciousness. 

The first page provides background and demographic information only and is not scored. 

Items one to twenty-four inclusive are summed to provide a total score. The final two items 

do not form part of the total score and are included for clinical information only. The scoring 

is relatively simple if the following rules are adhered to:  

For items that include an ‘N/A’ option, N/A always scores zero.  The remaining response 

categories score one to four, whether N/A is present or not. The response category 

indicating more distress scores the highest.  

The authors suggest that there is a continuum of adjustment to appearance concerns 

common to people with objectively identifiable problems of appearance and without. There 

is no threshold score, or cut-off point to indicate ‘caseness’. To have such a point would 

invite pathologisation of people and problems which do not belong in a separate category.   

Due to this, no MCID is relevant for this assessment tool and only differences in statistical 

significance will be considered.  

 

Patient and Observer Scar Assessment Scale (POSAS)  

The POSAS 229 measures scar quality. It is a comprehensive scale that is designed for the 

evaluation of all types of scars by professionals and patients. The Patient Scale gives the 

POSAS an important extra dimension because the patient’s opinion is mandatory for a 

complete scar evaluation. The POSAS consists of two parts: a Patient Scale and an Observer 

Scale. Both scales contain six items that are scored numerically and make up a ‘Total Score’ 

of the Patient and Observer Scale. Besides the 10-step scale, category boxes are available to 
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score nominal parameters (e.g. type of colour). Moreover, the patient and observer also 

score their ‘Overall Opinion’. 

 

Each item of both scales has a 10-point score, with 10 indicating the worst imaginable scar 

or sensation. The lowest score is ‘1’ and corresponds to the situation of normal skin (normal 

pigmentation, no itching etc), and goes up to the worst imaginable. The Total Score of both 

scales can be simply calculated by summing up the scores of each of the six items. The Total 

Score will therefore range from 6 to 60. One may argue if the results of the separate items 

should be weighted to come to a more accurate Total Score.  To date no convincing 

evidence is available that indicates that weighting improves the accuracy of the Total Score. 

Currently, the significance of weighting parameters is under investigation. Besides the six 

items the ‘Overall Opinion’ of the scar quality is scored separately of both patients and 

observers. 

Both the patient and the observer are asked to give their Overall Opinion on the appearance 

of the scar. Again, a 10-point scale is used in which 10 corresponds to the worst imaginable 

scar. The ‘Overall Opinion’ is not part of the Total Score of the Observer and Patient Scale of 

the POSAS229.  

No MCID has yet been defined for this measure. During the course of our study, an updated 

version of the POSAS was launched. It therefore seems unlikely that an MCID relevant to the 

data we gathered will become available. Despite this fact, the depth and detail of scar 

assessment, the content validity and reliability of this measure was felt to add significant 

value to our study.  

 

Scar length 

The scar resulting from the index neck surgery was measured in millimetres using a ruler. If 

the scar was not a straight line, the ruler was moved to follow the contour of the scar. The 

resulting measurement recorded true scar length, rather than a straight line between the 

scar end points.   

 

Batstone Facial Nerve Weakness Questionnaire 
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The Batstone facial nerve questionnaire37 consists of 2 components, objective weakness of 

the marginal mandibular and buccal branches of the facial nerve scored on the House-

Brackman scale by observer and a patient questionnaire consisting of 8 questions. 

Questions explore patients’ perception of weakness of the left or right side, lip movement, 

eating, drinking and smiling. Possible answers are ‘Not at all”, “a little bit”, “a moderate 

amount”, “Quite a bit”, “a lot”, “No”. Results are presented as the proportion of patients in 

each category. Given that each potential response is distinct from those before and after 

and is selected by the patient, no further definition of MCID was require 
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Appendix 5. Data sharing agreement – North America and Canada 
 
Anonymised HRQoL outcomes of eligible North American patients will be shared with the 

University of Liverpool.  

The University Health Network (University of Toronto) will act as the lead site for North 

America. Participating centres will share de-identified data with Toronto. The de-identified 

data from North America will be shared with the University of Liverpool. Patient names, 

registration number, birthdate and operative date will not be included in any shared datasets. 

Data sharing agreements will be obtained.  

 

Data items to be shared; Age at time of surgery, Date of questionnaire completions (NDII, 

POSAS, UWQoL, SDQ, EORTC-H&N43, MDADI, Batstone, DAS24), Gender, Questionnaire 

results (NDII, POSAS, UWQoL, SDQ, EORTC-H&N43/35, MDADI, Batstone, DAS24), Clinical 

tumor, node, and metastatic stage (cTNM Stage), Pathologic tumor, node, and metastatic 

stage (pTNM Stage), Imaging type used for clinical staging, Tumor subsite and laterality, 

Primary site treatment, Length of stay as inpatient during initial primary treatment, Neck 

dissection status (yes/no), Sentinel lymph node biopsy status (yes/no), Imaging technique 

for SLNB (Planar, CT-SPECT), Radiopharmaceutical for SLNB (Nanocoll, Lymphoseek), Dye 

(Blue dye, indocyanine green, nothing), Pathologic results of neck dissection, Pathologic 

results of sentinel lymph node biopsy, Reconstructed tumour depth (mm), Pathological max 

width (mm), Invasive front (cohesive, non-cohesive), Perineural spread, Lymphovascular 

invasion, Distance to deep margin (mm), Distance to peripheral margin (mm), Tumor 

differentiation, Follow-up status (Primary, Neck), Follow-up treatments, Follow-up length, 

Adjuvant treatment status. 
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Shared dataset and dictionary of terms. 

 

SLNB data collection sheet 

Demographics 

Site identifier 

• Hospital / site name 

Patient identifier 

• Anonymous study number. Sites should have a secure spreadsheet kept locally 

linking study number to patient identifier to allow data validation if required. 

Age at primary surgery 

• Age in years at time of resection of index tumour. 

Time from index surgery to assessment 

• Time in days from resection of index tumour to study assessment.  

Gender 

• Male, Female 

Side 
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• Left, Right 

Site 

• By site descriptor on dropdown. If correct site not available, select ‘other’ and enter 

ICD0-3 code in notes (Codes available at https://training.seer.cancer.gov/head-

neck/abstract-code-stage/codes.html) 

 

Clinical / radiological staging 

Imaging type  

• Imaging modality to stage the primary tumour. (USS, MRI, CT, CT PET) 

c/rTNM 7 and 8 

• TNM stage after clinical and radiological staging in TNM 7 and TNM 8.  

 

SLNB technique 

Imaging 

• Imaging technique for lymphoscintigraphy (Planar, CT SPECT) 

Radiopharmaceutical 

• Nanocoll, Lymphoseek, other (state in notes section) 

Dye 

• Blue dye, IcG (indocyanine green), Nil. 

 

Treatment of primary tumour 

Treatment modality primary site 

• Resection (any modality other than laser), Laser resection 

Length of in-patient stay 

• Days from time of resection of primary tumour to discharge from hospital 

 

Pathological outcomes of primary site resection 

Reconstructed tumour depth (mm) 



 332 

• Maximum depth of invasion of primary tumour from level of reconstructed mucosal 

margin 

Pathological max width (mm) 

• Max dimension of primary tumour (not tumour depth) 

Invasive front 

• Cohesive, Non-cohesive 

Perineural spread 

• Present (1), absent (0) 

•  “Tumour cells within any of the 3 layers of the nerve sheath or tumour foci outside 

of the nerve with involvement of 33% of the nerve’s circumference’ 

o Liebig, C., Ayala, G., Wilks, J., Berger, D., Albo, D. (2009). Perineural invasion 

in cancer Cancer 115(15), 3379-3391. https://dx.doi.org/10.1002/cncr.24396 

 

Lymphovascular invasion 

• Present (1), absent (0) 

• Defined as the presence of tumour cells within a definite endothelial-

lined space (lymphatics or blood vessels). 

 

Distance to margin deep (mm) 

• Distance from resected primary tumour to closest point on deep margin 

Distance to margin peripheral (mm) 

• Distance from resected primary tumour to closest point on peripheral margin 

Differentiation 

• Well differentiated, Moderately differentiated, Poorly differentiated 

 

Pathological staging Primary site and SLNB 

pTNM 7 and 8 

• Pathological staging of primary site and neck after resection of primary cancer and 

SLNB 

https://dx.doi.org/10.1002/cncr.24396
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o pT 

o pN(slnb) 

 

SLNB outcomes 

SLN status  

• Positive SLNB (+ve) 

• Negative SLNB (-ve) 

Side positive lymph nodes 

• Ipsilateral, Contralateral, Bilateral. 

Location positive SLN 

• Level in neck as defined in; 

• Delineation of the neck node levels for head and neck tumors: A 2013 

update. DAHANCA, EORTC, HKNPCSG, NCIC CTG, NCRI, RTOG, TROG 

consensus guidelines. Grégoire, Vincent et al. Radiotherapy and Oncology, 

Volume 110, Issue 1, 172 - 181 doi: 10.1016/j.radonc.2013.10.010  

Further positive lymph nodes (ipsilateral / contralateral and level) 

• If more than 1 SLN are positive, please record side and level of all other positive 

nodes. 

SLNB +ve path (Macro, micro, ITC, not stated) 

• Size of metastasis found at SLNB  

• Macroscopic metastasis - deposit >2mm 

• Micrometastasis - deposit >0.2mm <=2mm 

• ITC (Isolated tumour cells) – collection of cells <=0.2mm 

SLNB +ve ECS present? 

• In positive SLN was extracapsular spread present? 

• ECS present (1), ECS not present (0). 

• Definition of ECS ‘ Tumour extending through a breach in the capsule into 

surrounding connective tissue’ 

Positive SLNB - follow on treatment 
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• Describes further treatment undertaken in patients staged as node positive by SLNB 

Completion ND 

• Neck dissection performed as surgical treatment of the neck after positive SLNB 

• Performed (1), not performed (0) 

Completion ND outcome 

• Further positive nodes  

• No further positive nodes 

Completion ND location  and number of further nodes (ipsilateral / contralateral and level 

for each) 

• Free text. Please note side and level of any further positive nodes found at CND. If 

multiple tumour containing nodes found, please record details of each.  

ECS at completion ND 

• Was ECS found in any nodes at CND? 

• ECS present (1), ECS not present (0) 

• Definition of ECS ‘ Tumour extending through a breach in the capsule into 

surrounding connective tissue’ 

No neck dissection, adjuvant treatment only 

• In some cases, patients staged node positive by SLNB may have further treatment of 

the neck with radiotherapy or chemoradiotherapy without CND. If this is the case, 

please note this here. 

• No CND, node positive neck treated by adjuvant only (1) 

• Above not applicable (0) 

Adjuvant treatment (state type, chemo agent, radiotherapy dose etc) 

• Please give details of adjuvant treatments received 

• Chemo – agents and dosing regimen 

• Radiotherapy – dose, fractionation and site (primary, neck etc) 

• Immunotherapy – agent and dosing schedule 

 

False -ve SLNB 
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False -ve SLNB 

• Definition Regional recurrence of tumour in a neck previously staged N0 by SLNB in 

the absence of recurrence in the primary site, or of a second primary in the upper 

aerodigestive tract.  

• 1-false negative  

• 0 – no false negative 

Location (ipsilateral / contralateral and level for each) 

• Freetext, In the case of false negative SLNB, please record the laterality and level of 

each node containing tumour 

Treatment (surgery, radiotherapy, chemoradiotherapy, palliation) 

• Freetext. Record the treatment used for management of neck disease after false 

negative SLNB 

 

Follow up 

New primary oral cavity 

• New primary confirmed by biopsy at a site distant from the index tumour 

• New primary (1), no new primary (0) 

Regional recurrence after +ve SLNB 

• Biopsy or radiologically confirmed recurrence of cancer in the neck after treatment 

with curative intent in patients staged SLNB+ve. (Regional recurrence after -ve SLNB 

is recorded in the false -ve SLNB section.  

• 1 regional recurrence present 

• 0 No regional recurrence present 

 

Regional recurrence after +ve SLNB detail 

• Freetext 

• Side (ipsilateral, contralateral, bilateral), level of neck of recurrence – record all 

levels involved. 

• Leave blank if no regional recurrence 
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Recurrence local 

• Biopsy or radiologically confirmed recurrence of cancer at the primary site after 

treatment with curative intent 

Recurrence distant 

• Biopsy or radiologically confirmed recurrence at a distant site after treatment with 

curative intent 

Time to recurrence 

• Days from time of resection of index tumour to biopsy proven recurrence 

• If no biopsy performed record days to radiologically confirmed recurrence 

Treatment of recurrence 

• Freetext 

• Include any surgery, radiotherapy, chemotherapy, immunotherapy as well as dosing 

regimens 

FU Length (days) 

• Days from time of resection of index tumour to last clinical interaction 

  

Last known disease status 

• Alive no disease (AND) 

• Alive with disease (AWD) 

• Dead no disease (DND) 

• Dead with disease (DWD) 

• Dead from disease (DFD) 

 

Any other surgery performed? (freetext) 

• Please detail type, site and date of any other relevant surgeries performed for 

reasons other than recurrence. 

• Examples might include, but are not limited to, resection of oral dysplasia, biopsy of 

new lesions not found to be cancer etc.  
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Final staging 

TNM 7 and 8 

• Staging at last interaction with patient 

 

Notes 

• Please record any further information of relevance or any details that do not fit into 

the above classifications.  

• Lymphoscintigraphy outcomes and dye outcomes could be added.  
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Neck dissection data collection sheet 

Demographics 

Site identifier 

• Hospital / site name 

Patient identifier 

• Anonymous study number. Sites should have a secure spreadsheet kept locally 

linking study number to patient identifier to allow data validation if required. 

Age at primary surgery 

• Age in years at time of resection of index tumour. 

Time from index surgery to assessment 

• Time in days from resection of index tumour to study assessment.  

Gender 

• Male, Female 

Side 

• Left, Right 

Site 

• By site descriptor on dropdown. If correct site not available, select ‘other’ and enter 

ICD0-3 code in notes (Codes available at https://training.seer.cancer.gov/head-

neck/abstract-code-stage/codes.html) 

Clinical / radiological staging 

Imaging type  

• Imaging modality to stage the primary tumour. (USS, MRI, CT, CT PET) 

c/rTNM 7 and 8 

• TNM stage after clinical and radiological staging in TNM 7 and TNM 8.  

 

Neck dissection details 

Ipsilateral levels removed 

https://training.seer.cancer.gov/head-neck/abstract-code-stage/codes.html
https://training.seer.cancer.gov/head-neck/abstract-code-stage/codes.html
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• Neck levels removed from ipsilateral neck at elective neck dissection as defined 

above. 

Contralateral levels removed 

• Neck levels removed from contralateral neck at elective neck dissection as defined 

above  

Bilateral ND? 

• Bilateral (1) 

• Unilateral(0) 

Bilateral ND levels removed 

• Freetext 

• Record levels of neck removed on each side at bilateral neck dissection 

 

Treatment of primary tumour 

Treatment modality primary site 

• Resection (any modality other than laser), Laser resection 

Length of in-patient stay 

• Days from time of resection of primary tumour to discharge from hospital 

 

Pathological outcomes of primary site resection 

Reconstructed tumour depth (mm) 

• Maximum depth of invasion of primary tumour from level of reconstructed mucosal 

margin 

Pathological max width (mm) 

• Max dimension of primary tumour (not tumour depth) 

Invasive front 

• Cohesive, Non-cohesive 

Perineural spread 

• Present (1), absent (0) 
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•  “Tumour cells within any of the 3 layers of the nerve sheath or tumour foci outside 

of the nerve with involvement of 33% of the nerve’s circumference’ 

o Liebig, C., Ayala, G., Wilks, J., Berger, D., Albo, D. (2009). Perineural invasion 

in cancer Cancer 115(15), 3379-3391. https://dx.doi.org/10.1002/cncr.24396 

Lymphovascular invasion 

• Present (1), absent (0) 

• Defined as the presence of tumour cells within a definite endothelial-

lined space (lymphatics or blood vessels). 

Distance to margin deep (mm) 

• Distance from resected primary tumour to closest point on deep margin 

Distance to margin peripheral (mm) 

• Distance from resected primary tumour to closest point on peripheral margin 

Differentiation 

• Well differentiated, Moderately differentiated, Poorly differentiated 

Pathological staging Primary site and neck 

pTNM 7 and 8 

• Pathological staging of primary site and neck after resection of primary cancer and 

neck dissection 

o pT 

o pN 

N+ve details 

Records details of cases where neck dissection was node positive. If neck dissection stages 

neck as N0, leave this section blank. 

 

Side positive lymph nodes 

• Ipsilateral, Contralateral, Bilateral. 

Location of positive lymph nodes 

• Level in neck as defined in; 

https://dx.doi.org/10.1002/cncr.24396
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• Delineation of the neck node levels for head and neck tumors: A 2013 

update. DAHANCA, EORTC, HKNPCSG, NCIC CTG, NCRI, RTOG, TROG 

consensus guidelines. Grégoire, Vincent et al. Radiotherapy and Oncology, 

Volume 110, Issue 1, 172 - 181 doi: 10.1016/j.radonc.2013.10.010  

Further positive lymph nodes (ipsilateral / contralateral and level) 

• Freetext 

• If more than 1 SLN are positive, please record side and level of all other positive 

nodes. 

Node positive path (Macro, micro, ITC, not stated) 

• Size of metastasis found at neck dissection. Please record the largest deposit found. 

• Macroscopic metastasis - deposit >2mm 

• Micrometastasis - deposit >0.2mm <=2mm 

• ITC (Isolated tumour cells) – collection of cells <=0.2mm 

ECS present? 

• In positive neck dissection was extracapsular spread present? 

• ECS present (1), ECS not present (0). 

• Definition of ECS ‘ Tumour extending through a breach in the capsule into 

surrounding connective tissue’ 

Follow up 

New primary oral cavity 

• New primary confirmed by biopsy at a site distant from the index tumour 

• New primary (1), no new primary (0) 

Recurrence regional  

• Biopsy or radiologically confirmed recurrence of cancer in the neck after treatment 

with curative intent. 

• 1 regional recurrence 

• 0 No regional recurrence 

Recurrence regional detail 
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• Side (ipsilateral, contralateral, bilateral), level of neck of recurrence – record all 

levels involved. 

• Leave blank if no regional recurrence 

 

Recurrence local 

• Biopsy or radiologically confirmed recurrence of cancer at the primary site after 

treatment with curative intent 

• 1 Local recurrence 

• 0 No local recurrence 

Recurrence distant 

• Biopsy or radiologically confirmed recurrence at a distant site after treatment with 

curative intent 

• 1 Distant recurrence 

• 0 No distant recurrence 

Time to recurrence 

• Days from time of resection of index tumour to biopsy proven recurrence 

• If no biopsy performed record days to radiologically confirmed recurrence 

Treatment of recurrence 

• Freetext 

• Include any surgery, radiotherapy, chemotherapy, immunotherapy as well as dosing 

regimens 

FU Length (days) 

• Days from time of resection of index tumour to last clinical interaction 

  

Last known disease status 

• Alive no disease (AND) 

• Alive with disease (AWD) 

• Dead no disease (DND) 

• Dead with disease (DWD) 
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• Dead from disease (DFD) 

 

Any other surgery performed? (freetext) 

• Please detail type, site and date of any other relevant surgeries performed for 

reasons other than recurrence. 

• Examples might include but are not limited to resection of oral dysplasia, biopsy of 

new lesions not found to be cancer etc.  
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Watch and wait data collection sheet 

Demographics 

Site identifier 

• Hospital / site name 

Patient identifier 

• Anonymous study number. Sites should have a secure spreadsheet kept locally 

linking study number to patient identifier to allow data validation if required. 

Age at primary surgery 

• Age in years at time of resection of index tumour. 

Time from index surgery to assessment 

• Time in days from resection of index tumour to study assessment.  

Gender 

• Male, Female 

Side 

• Left, Right 

Site 

• By site descriptor on dropdown. If correct site not available, select ‘other’ and enter 

ICD0-3 code in notes (Codes available at https://training.seer.cancer.gov/head-

neck/abstract-code-stage/codes.html) 

Clinical / radiological staging 

Imaging type  

• Imaging modality to stage the primary tumour. (USS, MRI, CT, CT PET) 

c/rTNM 7 and 8 

• TNM stage after clinical and radiological staging in TNM 7 and TNM 8.  

Treatment of primary tumour 

Treatment modality primary site 

• Resection (any modality other than laser), Laser resection 

Length of in-patient stay 

https://training.seer.cancer.gov/head-neck/abstract-code-stage/codes.html
https://training.seer.cancer.gov/head-neck/abstract-code-stage/codes.html
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• Days from time of resection of primary tumour to discharge from hospital 

 

Pathological outcomes of primary site resection 

Reconstructed tumour depth (mm) 

• Maximum depth of invasion of primary tumour from level of reconstructed mucosal 

margin 

Pathological max width (mm) 

• Max dimension of primary tumour (not tumour depth) 

Invasive front 

• Cohesive, Non-cohesive 

Perineural spread 

• Present (1), absent (0) 

•  “Tumour cells within any of the 3 layers of the nerve sheath or tumour foci outside 

of the nerve with involvement of 33% of the nerve’s circumference’ 

o Liebig, C., Ayala, G., Wilks, J., Berger, D., Albo, D. (2009). Perineural invasion 

in cancer Cancer 115(15), 3379-3391. https://dx.doi.org/10.1002/cncr.24396 

 

Lymphovascular invasion 

• Present (1), absent (0) 

• Defined as the presence of tumour cells within a definite endothelial-

lined space (lymphatics or blood vessels). 

Distance to margin deep (mm) 

• Distance from resected primary tumour to closest point on deep margin 

Distance to margin peripheral (mm) 

• Distance from resected primary tumour to closest point on peripheral margin 

Differentiation 

• Well differentiated, Moderately differentiated, Poorly differentiated 

Pathological staging Primary site  

https://dx.doi.org/10.1002/cncr.24396
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pTNM 7 and 8 

• Pathological staging of primary site and neck after resection of primary cancer  

• In Watch and wait cohort the neck will be staged pNx as no surgery is performed 

o pT 

o pNx 

Follow up 

New primary oral cavity 

• New primary confirmed by biopsy at a site distant from the index tumour 

• New primary (1), no new primary (0) 

Recurrence regional  

• Biopsy or radiologically confirmed recurrence of cancer in the neck after treatment 

with curative intent. 

• 1 regional recurrence 

• 0 No regional recurrence 

 

Recurrence regional detail 

• Side (ipsilateral, contralateral, bilateral), level of neck of recurrence – record all 

levels involved. 

• Leave blank if no regional recurrence 

 

Recurrence local 

• Biopsy or radiologically confirmed recurrence of cancer at the primary site after 

treatment with curative intent 

• 1 Local recurrence 

• 0 No local recurrence 

Recurrence distant 

• Biopsy or radiologically confirmed recurrence at a distant site after treatment with 

curative intent 

• 1 Distant recurrence 
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• 0 No distant recurrence 

Time to recurrence 

• Days from time of resection of index tumour to biopsy proven recurrence 

• If no biopsy performed record days to radiologically confirmed recurrence 

Treatment of recurrence 

• Freetext 

• Include any surgery, radiotherapy, chemotherapy, immunotherapy as well as dosing 

regimens 

FU Length (days) 

• Days from time of resection of index tumour to last clinical interaction 

  

Last known disease status 

• Alive no disease (AND) 

• Alive with disease (AWD) 

• Dead no disease (DND) 

• Dead with disease (DWD) 

• Dead from disease (DFD) 

 

Any other surgery performed? (freetext) 

• Please detail type, site and date of any other relevant surgeries performed for 

reasons other than recurrence. 

• Examples might include but are not limited to resection of oral dysplasia, biopsy of 

new lesions not found to be cancer etc.  
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Appendix 6. University of Washington Quality of Life Questionnaire Data Tables. 
 
Table 33 University of Washington Quality of life Questionnaire V4.1. Domain scores. 
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Table 34 University of Washington Quality of Life Questionnaire. SLNB -ve group scores 

SLNB -ve N 0 25 30 50 70 75 100 
Mean 

(SE) 

% Best 

score 

Significant 

problem (%) 

1 Pain 39 1 1   4   9 24 85 (3.9) 62 3(8) 

2 Appearance 39 0 1   1   15 22 87(2.7) 56 1(3) 

3 Activity 39 0 0   5   6 28 90(2.9) 72 2(5) 

4 Recreation 39 0 1   2   7 29 91(2.8) 74 1(3) 

5 Swallowing 38 0   0   6   32 95(1.8) 84 0(0) 

6 Chewing 39 0     7     32 91(3.1) 82 0(0) 

7 Speech 39 0   0   15   24 88(2.4) 62 0(0) 

8 Shoulder 34 0   0   2   32 98(1.1) 94 0(0) 

9 Taste 39 0   4   10   25 85(3.7) 64 2(5) 

10 Saliva 39 1   0   10   28 90(3.2) 72 1(3) 

11 Mood 39 0 2   1   12 24 87(3.2) 62 2(5) 

12 Anxiety 39 1   1   16   21 83(3.5) 54 2(5) 

13 Intimacy 38 1   1   1   35 95(3.2) 92 0(0) 

 

 

 

 

 

 

 
Table 35 University of Washington Quality of Life Questionnaire. SLNB+ve and completion neck dissection group scores. 
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SLNB+ve completion 

ND 
N 0 25 30 50 70 75 100 

Mean 

(SE) 

% Best 

score 

Significant 

problem (%) 

1 Pain 5 0 0 0 0   3 2 85(6.1) 40.0 0(0) 

2 Appearance 5 0 0   1   4 0 70(5.0) 0.0 0(0) 

3 Activity 5 0 0   2   1 2 75(11.2) 40.0 0(0) 

4 Recreation 5 0 0   1   1 3 85(10) 60.0 0(0) 

5 Swallowing 5 0   0   2   3 88(7.3) 60.0 0(0) 

6 Chewing 5 0     1     4 90(10) 80.0 0(0) 

7 Speech 5 0   0   3   2 82(7.3) 40.0 0(0) 

8 Shoulder 5 0   1   0   4 86(14.0) 80.0 1(20) 

9 Taste 5 0   1   1   3 80(13.8) 60.0 1(20) 

10 Saliva 5 0   0   1   4 94(6.0) 80.0 0(0) 

11 Mood 5 0 0   0   1 4 95(5.0) 80.0 0(0) 

12 Anxiety 5 0   2   2   1 60(13.4) 20.0 2(40) 

13 Intimacy 4 0   0   0   4 100(0.0) 100.0 0(0) 

14 
Fear of 

recurrence 
4 0 0   0   3 1 81.25(6.3) 25.0 0(0) 

 

 

 

 

 

 

 

 
Table 36 University of Washington Quality of Life Questionnaire. SLNB intention to treat group scores 
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SLNB ITT N 0 25 30 50 70 75 100 
Mean 

(SE) 

% Best 

score 

Significant 

Problem (%) 

1 Pain 44 1 1 0 4   12 26 85(3.5) 59 3(7) 

2 Appearance 44 0 1   2   19 22 85(2.6) 50 2(5) 

3 Activity 44 0 0   7   7 30 88(1.9) 68 2(5) 

4 Recreation 44 0 1   3   8 32 90(2.7) 73 1(2) 

5 Swallowing 43 0   0   8   35 94(1.8) 81 0(0) 

6 Chewing 44 0     8     36 91(2.9) 82 0(0) 

7 Speech 44 0   0   18   26 88(2.2) 59 0(0) 

8 Shoulder 39 0   1   2   36 97(2.1) 92 1(2) 

9 Taste 44 0   5   11   28 85(3.6) 64 3(7) 

10 Saliva 44 1   0   11   32 90(2.9) 73 1(2) 

11 Mood 44 0 2   1   13 28 88(2.9) 64 1(2) 

12 Anxiety 44 1   3   18   22 81(3.6) 50 4(9) 

13 Intimacy 43 1   1   1   39 95(2.9) 91 0(0) 

14 Fear of recurrence 43 0 2   7   25 8 73(2.8) 19 7(16) 

 

 

 

 

 

 

 

 
Table 37 University of Washington Quality of Life Questionnaire. Elective neck dissection group scores. 
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END N 0 25 30 50 70 75 100 
Mean 

(SE) 

% Best 

score 

Significant 

problem (%) 

1 Pain 11 0 0   1   3 7 89(5.2) 63.6 1(9) 

2 Appearance 11 0 1   1   6 3 75(6.7) 27.3 1(9) 

3 Activity 11 1 0   1   1 8 84(9.7) 72.7 1(9) 

4 Recreation 11 0 0   1   2 8 91(5.1) 72.7 0(0) 

5 Swallowing 11 0   0   2   9 95(3.7) 81.8 0(0) 

6 Chewing 11 1     2     8 82(10.2) 72.7 1(9) 

7 Speech 11 0   0   3   8 92(4.2) 72.7 0(0) 

8 Shoulder 10 0   0   1   9 97(2.8) 90.0 0(0) 

9 Taste 11 0   1   1   9 91(6.7) 81.8 1(9) 

10 Saliva 11 0   0   3   8 92(4.2) 72.7 0(0) 

11 Mood 11 0 0   0   4 7 91(3.8) 63.6 0(0) 

12 Anxiety 10 0   0   6   4 82(4.9) 40.0 0(0) 

13 Intimacy 11 0   0   2   9 95(3.7) 81.8 0(0) 

14 
Fear of 

recurrence 
11 0 1   2   5 3 73(8.8) 27.3 2(18) 
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Table 38 University of Washington Quality of Life Questionnaire. Watch and wait group scores 

N 0 25 30 50 70 75 100 Mean (SE) % Best score Significant problem

1 Pain 14 1 2 0 2 9 79(9.4) 64 2(14)

2 Appearance 14 0 0 0 3 11 95(2.8) 79 0(0)

3 Activity 14 0 1 1 3 9 86(6.3) 64 0(0)

4 Recreation 14 1 0 1 3 9 96(7.7) 64 0(0)

5 Swallowing 14 0 0 2 12 89(2.9) 86 0(0)

6 Chewing 14 0 3 11 87(5.7) 79 0(0)

7 Speech 14 0 0 6 8 87(4.1) 57 0(0)

8 Shoulder 11 0 0 1 8 93(2.9) 73 0(0)

9 Taste 14 1 0 4 9 84(7.5) 64 0(0)

10 Saliva 14 1 2 2 9 79(9.1) 64 3(21)

11 Mood 14 0 1 3 2 8 80(7.0) 57 0(0)

12 Anxiety 14 0 0 7 6 84(4.2) 43 0(0)

13 Initmacy 12 1 0 2 9 87(8.6) 75 0(0)

14 Fear of recurrence 14 0 2 0 8 4 75(6.4) 29 2(14)

W&W
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Table 39 University of Washington Quality of Life Questionnaire. Importance domain scores 

SLNB-ve

Patients chosing the  as one of 

the 3 from 12 important to them 

during the past 7 days n=38

% of pateints 

choosing the 

domain

Rank order

Mood 7 18 1

Chewing 6 15 2

Activity 6 15 2

Saliva 5 13 4

Pain 5 13 4

Speech 5 13 4

Anxiety 5 13 4

Swallowing 4 10 8

Appearance 4 10 8

Recreation 3 8 10

Taste 2 5 11

Shoulder 1 3 12

Patient chosing the domain as 

important to them during the last 

7 days n=38

% of patients 

choosing the 

domain

FoR 21 55

Intimacy 1 3           
 



 355 

     

W&W

Patients chosing the  as one of 

the 3 from 12 important to 

them during the past 7 days 

n=14

% of pateints 

choosing the 

domain

Rank order

Speech 6 43 1

Saliva 3 21 2

Pain 2 14 3

Anxiety 2 14 3

Shoulder 2 14 3

Chewing 1 7 6

Mood 1 7 6

Activity 1 7 6

Swallowing 0 0 9

Taste 0 0 9

Appearance 0 0 9

Recreation 0 0 9

Patient chosing the domain as 

important to them during the 

last 7 days n=11

% of pateints 

choosing the 

domain

FoR 7 50

Intimacy 0 0  
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Appendix 7. Early oral cancer management during the COVID-19 
period 

 

British Journal of Oral and Maxillofacial Surgery 58 (2020) 885–887  

 

A. Lyons Guy’s and St Thomas’ NHS Foundation Trust, Great Maze Pond, London SE1 9RT  

C. McDonald Ninewells Hospital, Dundee 

A. Kanatas Leeds Teaching Hospitals and St James Institute of Oncology, Leeds Dental 

Institute and Leeds General Infirmary, LS1 3EX 

S.N. Rogers  Faculty of Health and Social Care, Edge Hill University, Ormskirk, L39 4QPb 

Liverpool Head and Neck Centre, Liverpool University Hospital Aintree, Liverpool,  

 

Editorial 

Early oral cancer management during the COVID-19 period 

 

This COVID-19 pandemic has raised urgent challenges in the provision of healthcare. To help 

guide clinicians during this time, several national and international articles have been 

published, including guidelines from professional groups, that relate to the management of 

head and neck cancer(HNC).1–5 HNC-related surgery has been affected by delays or 

cancellations, which have been influenced in part by the capacity of intensive care units 

(ICU). 3 It was necessary to introduce changes in treatment rapidly, and these might have 

far-reaching consequences for the future provision of clinical care. Immediate consequences 

of the pandemic have been the anxiety and uncertainty that have been felt by patients, 

carers, clinicians, and hospitals. There has been a need to reduce face-to-face contact, and 

this has had an impact not only on surgery itself, but also on the way outpatient 

consultations take place. In the past, the priorities for HNC treatment have been survival 

and cure. Functional deficits and health-related quality of life (HRQoL), although important, 

have been secondary to treatments that offer the best chance of a cure.6 During the 

pandemic, however, a new concern has arisen amongst everyone involved - that of the risk 

from COVID-19.7 It will be of value to reflect on the role of this risk in the shaping of oral 
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cancer care, especially in patients with early-stage disease when disease-specific survival, 

postoperative dysfunction, and HRQoL are relatively good. There are aspects of disease 

management for which the lack of robust evidence results in uncertainty as to which 

approach is best, and equipoise is present. A patient’s preference has an important role, 

with all those affected having to balance the risk from COVID-19 against the outcomes of 

their oral cancer. This will shape future protocols. The standard of care for patients with oral 

squamous cell carcinoma (OSCC) is primary surgical resection with or with-out postoperative 

adjuvant therapy8 and, depending on the nature of the defect, free-tissue transfer may be 

necessary. For the present (and at least in the medium term) during the treatment planning 

stage, clinicians will have to consider survival, morbidity, the need for tracheostomy (a high-

risk procedure for the transmission of COVID-19), and available resources, including the 

number of hospital admissions and hospital stay. Patients who have free-flap reconstruction 

stay longer in hospital. It can be argued - taking into account the results of the COVIDSurg 

study2 - that there is a measurable risk of COVID-19 transmission during the hospital stay, 

and shorter stay with reduced healthcare contacts might reduce it. Free-flap reconstruction 

can have distinct advantages in terms of recovery. In addition to better function and a 

reduced risk of fistula and other complications, it can - by virtue of covering the resection 

defect - result in a rapid recovery, especially if there is no need for a tracheostomy. Neck 

metastasis in OSCC is a major prognostic variable in overall survival. While there is a general 

consensus that patients with T3 and T4 N0 primary OSCC or clinically-evident nodal 

metastases should have neck dissection, little consensus exists for patients with early-stage 

OSCC (T1N0/T2N0) and clinically and radiologically node-negative necks.9 Sentinel node 

biopsy (SNB) is capable of detecting occult metastases in early oral cancer and is a safe 

technique for staging the clinically N0 neck,10 although a proportion of patients will require 

readmission for a completion neck dissection (CND). The SEND trial concluded that for early 

oral cancer, elective neck dissection (END) resulted in better disease-free survival than wait 

and watch,11 and can be completed during one hospital admission. This is in contrast to 

those who require completion neck dissection following SNB. Patients with early oral cancer 

are a heterogeneous group and this is often poorly reflected in the literature. Uncertainty 

arises because patients with larger tumours (when it has been decided that a free flap is not 

required) are likely to have a survival advantage with surgical staging of the neck, and this 

can be an END or SNB. On the other hand, thin tumours might have a lower risk of occult 
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metastasis and END may not be necessary, although sentinel lymph node biopsy (SLNB) 

might be preferable to wait and watch. There is always a risk of ipsilateral or contralateral 

failure irrespective of which approach is used. Rates are low and SLNB has an advantage, 

especially when tumours encroach on the midline or have unexpected patterns of drainage. 

The concern about the added morbidity of CND compared with END is frequently raised. 

This is an important consideration and further investigation is warranted. In the current 

climate, SLNB has the disadvantage that when CND is indicated, two episodes of isolation, 

testing, and shielding maybe required before the completion of surgery. These patient 

pathways differ from hospital to hospital and the impact of this will change over time. While 

the node-positive rates in the SEND trial for T1 and T2 cancers were 19.1% and 

36.7%,respectively (with other trials of END and SLNB showing similar figures11,12 ), it may be 

that advances in preoperative imaging could allow more node-positive patients to be 

identified during staging. Also, in the future it might be possible to improve the early 

detection of lymph node metastasis during follow up in the wait and watch group. In early 

oral cancer it is difficult to make valid comparisons, and interpretation is fraught with 

difficulty in the absence of randomised trials. HRQoL is better in those who have laser 

resection with END than it is in those who have free flaps. However, this is likely to be 

because the tumours are different – that is, much larger in the free flap group -and of 

course the outcome is worse in those who also have postoperative radiotherapy (PORT). 

The patient’s perspective needs to be considered for every treatment option. Even well-

informed patients can find it difficult to understand, in any meaningful way, the differences 

between SLNB, END, and watch and wait, and for most, the surgeon’s preference and 

influence is the most important factor in decision making. At this moment in time, for 

patients with clinically and radiographically staged N0 neck oral cancer, there is a rationale 

for the simplification of surgery with primary resection, the avoidance of tracheostomy, and 

careful consideration of the optimal treatment of the neck. There is, however, a trade-off 

based on uncertainty. Simplifying surgical management may shorten the hospital stay, 

reduce the burden on services, and enable the backlog of cases to be treated quickly, 

without having a detrimental effect on crude survival or disease-specific survival. Not only 

will reduced surgical interventions result in shortened waiting times for cancer patients, 

they might also free up surgical lists when capacity is limited, for important but less urgent 

cases. This trade-off would probably be something that would resonate with patients, given 
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the unprecedented situation. As COVID-19 will have an impact on surgical practice for the 

foreseeable future, any changes in practice need to be carefully audited. Balancing optimal 

cancer treatments with the risk of COVID-19 is an inexact science based on incomplete 

evidence and an evolving knowledge base. The risk will vary with time and location as the 

prevalence of COVID-19 changes. Individual multidisciplinary teams may find at times that 

national guidance does not reflect the situation in their institution, and approaches to 

treatment need to be adaptable to account for this. Finally, every cancer patient requires 

careful clinical follow up to check for treatment failure, to aid rehabilitation, and identify 

unmet needs.13  The COVID-19 crisis has resulted in reduced patient contact, and social 

distancing. Patient follow-up models will evolve, but patients still value the chance to 

discuss their concerns and seek reassurance. Technology will help shape the way 

consultations take place, but some patients will inevitably benefit from a face-to-face 

appointment. Although the prognosis for early oral cancer is good, one of their main 

concerns will be about recurrence, and the physical examination is very reassuring. 

Preoperative preparation and follow-up prompt lists have been developed and are in use in 

the UK.14,15 This model of care, resulting as a consequence of the COVID-19 pandemic, could 

support the foundation of a new more virtually based follow-up approach.  
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Appendix 8. COVID-19 questionnaire. From Google forms. 
 

Treatment of early oral cancer  

This questionnaire focuses only on patients with stage 1 and 2 oral cancer (T1N0M0 and 

T2N0M0).  

Background 

1. Did you perform SLNB for early oral cancer before the SARS-CoV-2 

 pandemic? 

Yes / No 

 

2. Do you feel you have had to compromise on surgical staging of the clinically node 

negative neck due to the SARS-CoV-2 

  pandemic? 

Yes / No 

 

Patient pathway 

 

3. Do you have a locally agreed patient pathway to allow surgery in this patient group 

(T1 and T2 N0 oral SCC) during the SARS-CoV-2pandemic? 

Yes / No 

If yes – Please briefly describe this (eg, 14 day isolation, COVID test at day 1 and 48 

hrs before admission. Admitted to non-COVID ward, operated in dedicated ‘green’ 

non-COVID theatre or non-COVID site) 

 

4.Do you have access to ‘Clean’ non-COVID theatres for this patient group? 

Yes / No 

 

5.Do you have access to COVID indeterminate theatres if required? 

Yes / No 
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In the time since the first SARS-CoV-2 patient was admitted to your hospital; 

 

In patients with T1 and T2 N0 oral squamous cell carcinomas treated with surgery; 

 

SLNB 

6.0 Have you been able to continue to offer SLNB as you normally would despite 

SARS-CoV-2? 

Yes (got to 6.1) / No(Go to 6.2.1) 

 

IF YES  

6.1How many patients have you treated with SLNB (estimate) 

(Freetext) 

Then go to Q7 

 

  

If NO 

 

6.2.1 If SLNB has not been possible, why has this been? 

Choose one or more; 

Nuclear medicine 

Bed availability 

Theatre availability 

Concerns over second admission for CND 

Issues with patient shielding pathways 

END now seen as better option 

Concern over risks of Covid infection while in-patient 

Other please state (freetext) 

 

6.2.2In patients that you would previously have managed with SLNB but were unable 

to due to SARS-CoV-2  ; 

If SLNB was not possible -Have you performed a neck dissection instead of SLNB? 

 How many patients do you estimate this is the case for to date? 
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 N/A 

  (Freetext) 

6.2.3If SLNB was not possible - Have you opted for no surgical staging of the neck, 

but clinical monitoring (active monitoring, watch and wait approach) instead? 

  Yes / No / N/A 

 How many patients do you estimate this is the case for to date? 

  (Freetext) N/A 

If so, do you plan to perform a delayed elective neck dissection in the future 

or continue with watch and wait strategy? 

END / Continue W&W N/A 

If so, do you plan to follow up with regular neck USS? 

 Yes / No N/A 

 

7.In the case of a positive SLNB, are you able to perform a completion neck dissection within 

a reasonable time? 

 Yes / No / N/A 

 

8.1 In this case would the patient be required to self-isolate before both procedures? 

 Yes (got to 9) / No(go to 10)  / N/A 

 

9. If yes – do you see this as a barrier to performing SLNB? 

 Yes / No / N/A 

 

10.1 Do you plan to restart SLNB in the future? 

 Yes (go to 10.2) / No (go to 10.4) / N/A 

 

10.2 If so do you know when this is likely to be? 

 (Freetext) N/A 

 

10.3 Is there anything in particular that needs to happen to allow this?  

 (Freetext) N/A 
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10.4 Why is this?  

 (freetext)eg. Not supported by trust / board / nuclear 

medicine, patient pathway problems, perceived risks of second admission etc) 

 

Elective Neck Dissection in patients with T1 / T2 N0 oral SCC  

11.1 Have you been able to continue to offer and perform END for those you normally 

would despite SARS-CoV-2? 

Yes (go to 12.1 / No (go to 11.2.1) 

 

11.2.1 If END has not been performed, why has this been? 

Bed availability 

Theatre availability 

Concerns over length of admission compared to surgery on primary site alone 

Issues with patient pathways or shielding 

Other (freetext) 

 

 

11.2.2In patients that you would normally have managed by END but have not had this 

because of SARS-CoV-2  related issues; 

Do you plan to perform a delayed elective neck dissection in the future or continue 

with watch and wait strategy? 

N/A Delayed END / Continue watch and wait  

11.2.3Can you estimate how many patients this is the case for to date? 

 N/A (Freetext) 

 

12.1 Will you be able to return to your pre-Covid approach to management of the neck in 

the near future? 

  Yes (go to 12.2) / No (go to 12.2)  / My practice has not changed(go to 13.1) 

 

12.2 If so, when do you estimate this will be? 

 (Freetext) N/A 
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12.3 Is there anything in particular that needs to happen to allow this?  

(Freetext) N/A 

  

13.1 Has Covid changed your opinion of SLNB as means of surgically staging the neck in early 

oral cancer? 

Yes (go to 13.2) / No (go to 14) 

13.2 If yes, please specify how. 

(Freetext) 

 

14. Is there anything else you feel is important in this patient group not covered above? 

(Freetext) 
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Appendix 9. SLNB QoL Study- Topic guide for interviewing patients 

Introduction 

Reiterate consent and that the interview will be recorded. 

• Reiterate aims and procedure of interview.  

• That patients have difficult decisions to make in deciding what treatment to have 
for early oral cancer. There are 3 options that can all be successful. This interview 
will help us understand what the treatments are like from a patients’ point of 
view. While we have a guide of things we would like to cover, we will also give 
people the opportunity to talk about anything else they think is important.  

• Reassure about confidentiality.  

• Check patient is happy to continue with interview.  

 
Background information 

• Can you tell me in your own words about the mouth cancer you had and the treatment 
you received? Confirm treatment received – both surgical and adjuvant. May identify 
topics and themes most important to patient for further exploration later in interview.  

 
 
Discussion of experience of treatment 

• Can you tell me about your experience of being in hospital for your operation? (Broad 
introductory question). 

• How important to you was the length of time you stayed in hospital? How would you 
feel about staying another day or two? 

• Did you have a drain in your neck after your surgery? What was that like? 

• How would you feel if you had to come back for another operation 2 to 3 weeks after 
the first one? 

• (In SLNB positive patients who had completion neck dissection) 

• Tell me what it was like coming back for your second operation? 

• Was your experience of the second operation different from the first one? 

• Looking back do you still think Sentinel lymph node biopsy was the correct choice 
to make? 

 
Discussion of long term effects of treatment 

• General introductory question 
o Has your treatment left you with any side effects or problems that worry or 

bother you? 

• Has your surgery given you any problems with; (explore each area in turn) 
o Appearance (lip weakness, scar, hollowing etc) 
o Lymphoedema 
o Swallowing 
o Speech 
o Dry mouth 
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o Shoulder and neck stiffness 
o Pain 
o Numbness 
 

 
Exploration of views of alternative treatments 

• Reiterate what treatment patient had and discuss alternative treatments 
o Neck dissection 
o Explanation – In this procedure a large cut is made in the neck and all the lymph 

nodes on the side of the cancer are removed. It is a bigger operation than 
Sentinel lymph node biopsy. Patients usually stay in hospital for 3 or 4 days 
afterwards. It can give some people shoulder stiffness and pain and weakness of 
the lower lip. This operation has been done for a long time, and we know it is 
safe and effective. A small number of people can have cancer in their nodes that 
this operation doesn’t find. These people may need more treatment in the 
future.  

▪ Discussion to cover larger scar / lip weakness (and appearance) /longer in-
patient hospital stay/ shoulder stiffness / same survival as SLNB / only 1 
operation / risk of missed cancer in neck. 

o Sentinel lymph node biopsy 
o Explanation – In this procedure a dye is injected into the tumour before surgery. 

During the operation to remove the mouth cancer only a small number of lymph 
nodes are removed from the neck. This means that the scar is smaller than for 
neck dissection and there may be fewer complications. If cancer is found in these 
nodes, the patient needs another operation (a neck dissection to remove the rest 
of the nodes). This operation is a bit more difficult for the surgeon and may have 
more complications and side effects. Most people only need the first, smaller 
operation. Patients usually stay in hospital for 1 or 2 days after it. Around 2 or 3 
out of every 10 people will need the second operation as well. (Pause at this 
stage to check understanding and answer any questions). The sentinel lymph 
node biopsy can miss some people with cancer in the neck (3 or 4 in 100 of all 
people treated) who will then need more treatment. 

o What do you think about this way of treating patients? 
▪ Discussion to cover smaller scar / fewer complications / shorter hospital 

stay/ risk of second procedure / risk of failure of procedure / same survival 
as neck dissection/ needs extra injections.  

o Watch and wait 
Explanation – People with very small tumours can have a ‘watch and wait 
approach’. This involves removing the mouth cancer and not doing any surgery 
on their neck. Instead their neck is examined by their surgeon at their normal 
clinic appointments, and they also have ultrasound scans (brief explanation of 
USS if required).  This avoids any surgery on the neck and its complications. We 
know around 1 in 10 patients will go on to have cancer in the nodes in the neck 
and need surgery for this (a neck dissection). Around half of these patient will die 
of their cancer (5 in 100). It seems likely slightly more people will die of cancer in 
this group, but 9 out of 10 people avoid having neck surgery and its 
complications.  
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▪ Discussion to cover no surgery for majority and so no neck surgery 
morbidity / short hospital stay/ small survival disadvantage but overall 
survival still very good (95 out of 100 at 5 years).  

o Both neck dissection and SLNB give people a chance of having an operation that 
shoes there isn’t any cancer in their neck, but W&W doesn’t do this. Do you think 
that negative result is important? Is it worth the risks of surgery? 

o Fear of recurrence is a common concern after cancer. Do you think this would be 
different in the different treatment options? For you / for others? 

 
 
Decision making process 

• Do you remember having a choice between these options? 

• What things were important in helping you make this decision?  

• What information were you given? (Verbal information, written resources, online 
resources etc) 

• Do you think you had enough information to make the decision that was right for you? 

• Why did you choose the treatment that you had? Was there anything in particular that 
attracted you to that option? 

• Now that you have had treatment, is there anything that you wish you had known when 
making a decision? 

• If you had to change to another surgeon or travel to another hospital to have one of the 
treatment options, do you think this would affect your decision? 

• Do you have any regrets about the decision you made in how to manage your neck? Do 
you think decision regret could be a problem for some people? 

• When there are different treatments available that have the same outcomes, how 
important is it for you to be involved in making the decision between them?  

o Follow on with; How important is it to be guided by your surgeon / the team 
looking after you?  

o Follow on with; Would you prefer if the team looking after you chose the 
treatment they felt was best for you and you had less choice? 

• Treatments for cancer are a balance between the side effects caused by a treatment and 
how effective it is at treating the cancer.  

o What do you think about this balance? Would you rather have a slightly better 
chance of curing the cancer but have more side effects (like lip weakness or a 
stiff, sore shoulder that limited your activities), or would you rather avoid extra 
treatments and their side effects but accept a slightly higher chance of cancer 
coming back? 

o Follow up with; If an extra 5 out of 100 patients survived because of extra 
treatment but had a scar on their neck, some lip weakness and some shoulder 
pain (for the rest of their lives), do you think the extra treatment would be 
worthwhile?  

 

• Summary and closure 
o If someone else was going to have the same treatment you had, what would you 

want to tell them?  
o Is there anything else you would like to discuss that we haven’t covered? 
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o One aspect that occasionally comes up is intimacy and worries about intimacy 
after cancer surgery. Is there anything there you would like to talk about? 

o Thank you for your time.  
o Explanation of what will happen with research data, dissemination of results 

including lay summary for participants.  
 
 
 
Changes in V2 (after 4 interviews) 
Complications 
Addition of lymphoedema, numbness, mouth opening 
Decision making 
Decision regret, Availability of SLNB, Complications ND vs SLNB, W&W, Length of stay, Drain, 
Failed imaging SLNB, Health economics, Scintigraphy guided neck dissection,  
Experience 
General in-pt experience, SLNB injections, primary site, Drain, Second surgery primary site, 
Counselling, Experience SLNB vs Completion neck, Sick note, SLNB injections. 
Emotions 
Fear of recurrence, Fear, Reassurance, Emotions general, Confidence. 
Communication 
With staff, With home 
Pathology 
Pre-op concerns 
Prognosis 
Sex 
Post op concerns 
Follow up 
 
After 8 interviews 
New themes –  
Decision making – scar, shoulder, SLNB vs W&W, Marg weakness, SLNB vs END, eating, 
fear of recurrence, Speech. 
Complications – Tongue mobility, dental, diet. 
Experience – staff, follow up, decision regret, SLNB experience, pt information, follow up 
and USS, ND experience, W&W experience. 
 
After 10 interviews 
New themes – ND vs W&W,  
Decision making – Biggest operation, Saliva, GA risks, Swelling / oedema 
Complications – Neck stiffness, saliva 
Experience – Staff, follow up access, support, W&W experience 
 
After 11 interviews 
Time spent in spect scanner 
 
After 12 interviews 
Neck staging impact on management of second primaries
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Appendix 10 Patient decision aid 
 
This decision aid was constructed based on the principles described in chapter 11, the 

themes identified as important to patients in chapter 13 and the synthesis of information 

from literature review, quantitative and qualitative data presented in chapter 15.  

 

Each aspect of this resource has a different aim. Part 1 describes mouth surgery. As this is 

common to all, it aims to inform patients of what to expect, to aid with understanding, 

preparation and adherence to treatment. Parts 2, 3 and  4 address management of the node 

negative neck and aim to assist patients in the decision making process. They do not aim to 

provide all the information that may be needed for informed consent but focus on the 

differences between treatments for the neck. Part 2 describes the main differences 

between W&W, SLNB and W&W in plain language with simplified statistics. Part 3 presents 

extracts from patient interviews that aim to highlight what aspects of treatment were 

important to others in decision making and to give a brief insight into the impact of 

common or significant side effects. Part 4 is aimed at those who wish to know more and are 

able to engage with more complex language. It is therefore longer and more detailed than 

most patient resources tend to be. Many patients may not wish to use this part of the 

decision aid.  

 

Overall survival statistics are not presented, but a description of the survival difference 

between W&W and surgical staging is necessary. I felt that number needed to treat (NNT) 

was the simplest and most understandable way to communicate this difference. This figure 

varies between studies. The study performed by D’Cruz81   suggested an NNT of 8 to save 

one life, while the SEND trial8   found an NNT of 12. The meta-analysis in this trial did not 

present adequate data to allow the calculation of a pooled NNT, so a pragmatic decision 

was made to choose an NNT of 10 as a midpoint between these studies and to state that 

this may vary with tumour size.  

 

Written resources are limited in the detail and specificity of information they provide. The 

decision aid below is not a complete resource, merely an adjunct to assist and support the 

decision making process. It does not give a full and detailed overview of the risks of each 

procedure but focuses on the differences between each option. Further procedure specific 

resources may be of value.  
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Part 1 

Managing Early Mouth Cancer: Your Options 

Early mouth cancer is treated with surgery to your mouth and often to your neck. This 

leaflet will tell you what to expect after surgery to your mouth. 

 

Mouth surgery 

Surgery on the mouth happens under a general anaesthetic. You will be asleep and not 

aware of it. Your surgeon will remove the tumour and a small amount of normal tissue 

around it. The wound in your mouth is usually left open to heal itself but sometimes 

dissolving stitches or a small dressing are placed. This surgery usually removes a tumour 

completely. If cancer cells are close to the edge of the tissue (a close or positive margin), 

then further treatment may be needed.  

All surgery can have risks and side effects.  

• Pain: Some pain after surgery is normal but can be helped with painkillers and will 

get better in 1-2 weeks. 

• Swelling: Your mouth may feel swollen. This gets better in 1-2 weeks.  

• Difficulty eating: Eating will be more difficult than normal. Soft foods can help. 

• Sensation change: Parts of your mouth may feel different or numb. This usually gets 

better with time. 

• Bleeding: Bleeding happens in around 1 in 10 people after this surgery. Sometimes 

this needs to be managed in hospital. Your care team will tell you what to do if this 

happens.  

• Dry mouth: Dry mouth or sticky saliva is common. This usually gets better with time. 

• When I get home: Before you leave hospital, you will be shown how to look after 

your mouth. Rinsing with water after eating, brushing your teeth in the normal way 

and using mouthwashes we give you can all help. It is good to have some soft and 

bland food ready for you at home (soup, pasta, mashed potatoes). You will be given 

painkillers and sometimes antibiotics to take until you feel better.   
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Part 2 

Managing the neck 

As your cancer has been caught early, you have an excellent chance of cure. Two or three 

out of every ten people with early oral cancer have tiny deposits of tumour that has spread 

to lymph nodes in their neck. This often can’t be seen on scans. Tumour spread is called 

metastasis. There are three ways to manage this, each with their own advantages and 

disadvantages. They are called Watch and Wait, Elective Neck Dissection and Sentinel 

Lymph node Biopsy.  

 

Option 1. Watch and Wait 

• With this option, the tumour in your mouth is removed but no surgery is done to 

your neck. Your neck is checked regularly at clinic appointments and sometimes with 

ultrasound scans. 2 or 3 out of every 10 people will develop cancer in their neck and 

need further surgery to treat it.  

• Key points  

o No neck surgery involved  

o No side effects or complications of neck surgery 

o No change in neck appearance 

o Most people get home after 1 or 2 days 

o Close follow up needed 

o Slightly fewer people survive their cancer compared to options 2 (elective 

neck dissection) and 3 (sentinel lymph node biopsy). 

 

Option 2. Elective neck dissection 

During elective neck dissection, your surgeon removes lymph nodes through a cut in the 

neck. This is a bigger operation than the other options.  

• Key points 

o The biggest operation 

o Causes a change in the way the neck looks 

o Sometimes causes weakness of the bottom lip 

o Sometimes causes shoulder pain and weakness 

o Sometimes causes numbness of the neck skin 

o May cause neck swelling (oedema) 

o A drain is needed after surgery and this can be unpleasant 

o Most people stay in hospital for around 4 days 

o Better at curing cancer than watch and wait 
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Option 3. Sentinel lymph node biopsy 

In this operation your surgeon removes a small number of lymph nodes through a short cut 

in your neck. If cancer is found, another operation is needed.  

• Key points 

o Smaller operation with fewer complications and side effects than elective 

neck dissection. 

o Smaller scar and less change in appearance than with elective neck dissection  

o Lower chance of weakness of the lip than elective neck dissection 

o 2-3 out of 10 people need another surgery.  
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Part 3 

Managing the neck - Deciding between your options 

 

There is no ‘right’ answer. People choose the option that fits with what is important to 

them. We interviewed people with early oral cancer and asked what was important to 

them.  

 

Margaret had sentinel lymph node biopsy. The size and appearance of the scar was 

important to her when making her decision. 

“Yes, it was actually probably the main thing really when I thought about it. I thought 

I would sooner have a smaller scar really”. 

 

Janet had elective neck dissection. She was not worried about a change in the appearance 

of her neck but saw that this was important to some other people. 

“I don’t mind the scar, and people actually don’t even know it is there because it’s all 

done in the crease isn’t it. I mean there is a gentleman that came in before and I saw 

it immediately because he had really short hair, but no it doesn’t bother me at all” 

 

Bobby has weakness of his lip after neck surgery. He described what it feels like to him. 

“… when I am talking or smiling, that is when you can see the effect, that my smile is 

not symmetrical anymore. I don’t like that, I am not terribly vain, but I don’t like 

having my photo taken now.” 

 

A drain (a soft tube draining fluid from the neck wound) is always needed after elective 

neck dissection but almost never needed after sentinel lymph node biopsy. Some people 

found having a drain unpleasant. Sharon explained what it felt like for her. 

Sharon: “A pain, a real pain. I hated carrying them round. I have never had drains in 

before, they were really awkward.” 

James also had elective neck dissection but did not find the drain was a problem. 

“It didn’t hurt at all. I mean I suppose when you look at it, it looks worse than it feels. 

It felt fine, I wasn’t in pain or anything.”  

 

Some people who had sentinel lymph node biopsy or elective neck dissection felt 

reassured when this did not find cancer. Edward had sentinel lymph node biopsy. 

Edward “It was a massive relief for me when they said there was nothing showing 

up…” 

Interviewer: Do you think that was worth the risks of surgery?” 

Edward: “Yes.” 

 

Meryn decided to have elective neck dissection. Having the bigger surgery was something 

that was important to her. 
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Meryn: “I would rather have had the bigger surgery to be honest just to make sure 

that they had looked at everything.” 

 

Harriet had sentinel lymph node biopsy. The statistics that showed this causes less 

complications and side effects than elective neck dissection was important to her.  

Harriet: “Yes well as you say if the statistics are equal then yes, I would go for the less 

invasive surgery”. 

 

 

 

 

 

Summary Chance of cure Appearance 
Neck 

Complications 
Recovery time Side effects 

Watch and 

wait 
Lower Best Least Shortest Least 

Sentinel Lymph 

Node Biopsy 
Higher Less noticeable Fewer Shorter Fewer 

Neck 

Dissection 
Higher 

More 

noticeable 
More Longer More 
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Part 4 

Further detail 

This leaflet gives more detail on the science and evidence for each option. It contains a lot 

of information, and this may be more than some people wish to know. It does not include 

numbers and statistics on survival as these can be different from one person to another. 

Your surgeon will be able to talk to you about this if you wish.  

 

Achieving a cure 

For all three options, being cured is by far the most likely outcome.  

What differences are present? Slightly more people who chose watch and wait will have 

tumour recur in their neck and fewer will be cured. It is difficult to put an exact figure on 

this, but studies show 1 more person survives for every 8 - 12 people who chose neck 

surgery. People with larger cancers benefit more while people with smaller cancers benefit 

less.  

How sure are we of this?  

The evidence for this comes from a meta-analysis (a combination) of well conducted clinical 

trials. It is not clear if people with very small cancers get this benefit.  

 

Appearance  

What differences are present? 

Watch and wait does not cause a change in neck appearance. Appearance is better and 

scars are shorter after sentinel lymph node biopsy then elective neck dissection. Weakness 

of the lip seems to be more common after elective neck dissection. People that experience 

this often find it unpleasant.  

How sure are we of this?  

We are sure scars are shorter after sentinel lymph node biopsy than elective neck 

dissection. It seems very likely that weakness of the lip is less common and there is less 

change in neck shape after sentinel lymph node biopsy than elective neck dissection, but 

this has not been researched by many studies. 

 

Pain 

Any surgical procedure can cause pain and discomfort. Most pain in early oral cancer comes 

from surgery to the mouth.  

What differences are present?  

Watch and wait causes no additional neck pain. In elective neck dissection a drain is placed 

under the skin and stays in place for around 3 days. Some people find this unpleasant and 

painful while others do not. A drain is rarely needed after sentinel lymph node biopsy. 

Sentinel lymph node biopsy requires injection of dye around the tumour before surgery. 

Some people find this painful and unpleasant. Your surgeon can give local anaesthetic to 

numb the area first. 
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How sure are we of this? 

We know from good studies that more people have pain in the months after elective neck 

dissection, but the difference gets smaller or disappears with time for most. We know from 

interviews with patients that drains and injections can be painful. 

 

Shoulder pain and limitation 

Neck surgery can cause stiffness, pain and reduced movement in the shoulder. This is more 

likely when nerves are removed from the neck but can happen with any neck surgery.  

 

What differences are present?  

It is unlikely to be a problem after watch and wait. It may be that people have more  

problems after elective neck dissection than after sentinel lymph node biopsy.  

How sure are we of this?  

We are sure that some people have problems with their shoulder after elective neck 

dissection. We are not as certain if this is less severe after sentinel lymph node biopsy.  

 

Complications after surgery 

What differences are present?  

Complications can happen after any type of surgery. No extra complications happen with 

watch and wait. Sentinel lymph node biopsy causes fewer complications than elective neck 

dissection. When sentinel lymph node biopsy finds cancer in the neck, completion neck 

dissection is needed. This appears to cause around the same number of complications as an 

elective neck dissection. 

How sure are we of this? 

We know from multiple studies that people have more complications after elective neck 

dissection. Not many studies have compared completion neck dissection to elective neck 

dissection, so we are less sure about this.  

 

Sensation change 

A change in sensation (numbness, tingling or feeling pain on touch) can happen after any 

surgery.  

What differences are present?  

Sensation change in the neck does not happen with watch and wait. It seems likely that this 

is worse after elective neck dissection than sentinel lymph node biopsy. Most people did not 

need treatment, but a small number found it distressing and needed medication.  

How sure are we of this? This has not been assessed in many studies, so we are not certain.  

Interviews suggested that it was a problem for a small number of people.  

 

 

Lymphoedema 

Lymphoedema is swelling or puffiness in the tissues. It can happen after any surgery.  
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What differences are present?  

This does not happen after watch and wait. It may be more common after elective neck 

dissection. Many people have mild lymphoedema that gets better with time. Only a small 

number of people have more significant problems.  

How sure are we of this?  

Not many studies have looked at this. Interviews with patients showed it was a problem for 

some people after neck surgery.  

 

Pathways 

What differences are present?  

Elective neck dissection is a one-off operation that both looks for and treats cancer in the 

neck. Sentinel lymph node biopsy is a smaller operation that only checks for cancer spread. 

It finds cancer in 2 or 3 three out of every 10 people (a positive SLNB) who then need a 

second operation to treat it.  Some people chose elective neck dissection to avoid the 

chance of needing a second operation. 

How sure are we of this? 

We know for sure that when SLNB finds cancer in the neck that more surgery is needed.  

 

Length of time in hospital 

What differences are present?  

With watch and wait and sentinel lymph node biopsy most people go home from hospital 

the next day. Elective neck dissection is a bigger operation and people stay for around 4 

days. Those who need completion neck dissection after a positive sentinel lymph node 

biopsy seem to stay in hospital for around the same length of time as those having elective 

neck dissection but their total time in hospital is longer as they had 2 operations. 

Complications (such as infections or swallowing problems) can cause people to stay longer 

in hospital.  

How sure are we of this? 

We know from multiple studies that people spent less time in hospital with watch and wait 

and sentinel lymph node biopsy than with elective neck dissection. There are very few 

studies that compare time in hospital after completion neck dissection.  Those that do don’t 

show any large difference compared to elective neck dissection.  

 

This decision can seem complex. Your surgical team will be able to tell you more and help 

you decide which option is best.  
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