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Introduction

Head and neck cancer accounts for 2.7% of all new cancer 
diagnoses and 2.4% of cancer deaths in Australia annually (1).  
The management pathway is resource intensive with 
multiple services to accommodate within a limited 
timeframe. Timely intervention is fundamental to curtail 
the destructive pathophysiology. Murphy et al. [2016] 

confirmed a correlation between prolonged treatment time 
and mortality (2). Through a multi-centre analysis of over 
50,000 cases of head and neck squamous cell carcinoma 
(SCC), Murphy identified a statistically significant increase 
in mortality where treatment time exceeded 46–52 days 
and a further statistically significant mortality risk beyond 
62–67 days. High case volume in large departments and 
time intensive pre-treatment investigations were factors 
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contributing to prolonged treatment times. 
Van Harten [2015] identified male gender, low socio-

economic status, oropharyngeal primary and advanced 
stage as other factors associated with prolonged treatment  
time (3). Patel et al.  [2012] reported that primary 
radiotherapy and invasive diagnostic procedures contributed 
to delays to treatment initiation (4).

There is no objective definition of what constitutes 
an acceptable time to treatment initiation (TTI) but the 
global consensus is to strive to reduce treatment times. 
Murphy et al. [2016] identified 46 and 62 days as mortality 
risk thresholds based on a definition from the time of most 
definitive diagnosis to initiation of curative therapy (2). 
In the United Kingdom, the NHS introduced the Cancer 
Plan, which mandated a maximum of 62 days from the 
time of first general practitioner referral to initiation of 
definitive therapy (5). The National Wait Time Strategy in 
Ontario defined cancer treatment targets based on disease 
severity triage scores (6). The Royal Adelaide Hospital 
Department of Otolaryngology Head and Neck Surgery is 
the primary provider of head and neck cancer services in 
South Australia. The Department services a large volume of 
disenfranchised patients requiring auspicious management 
of their disease. The department undertook a 12-month 
retrospective cohort study on treatment times to assess 
the functionality of the head and neck cancer management 
pathway. The aim of this research article was to identify and 
rectify preventable delays.

Methods

The Royal Adelaide Hospital Research Ethics Committee 
granted approval for this study. All new referrals to the 
Royal Adelaide Hospital Head and Neck outpatient 
department from January 1st to December 31st, 2015 
were examined. The department cancer database was 
cross referenced to ensure all cases were identified. The 
inclusion criteria were new head and neck SCC managed 
with curative intent therapy. The selection criteria targeted 
general practitioner referrals exclusively. These referrals 
were identified as they were most likely to fully utilise all 
elements of the management pathway including diagnosis, 
planning and ancillary services. These cases would most 
accurately reflect the functionality of outpatient head 
and neck cancer management. Cases of recurrent SCC 
and referrals from another ENT clinician, inpatient 
department or emergency department were excluded due 
to selection bias. These cases were considered more likely 

to underutilise or take ‘short cuts’ through the treatment 
pathway due to pre-determined diagnoses, treatment plans 
or expedited access to inpatient resources. 

The definition applied for time to treatment initiation 
(TTI) was the date of first outpatient ENT surgical 
consultation to the date of initiation of definitive treatment. 
This definition incorporated all components of the 
treatment timeline that the ENT clinician can influence. 

Within this definition there were four key milestones: 
initial ENT surgical consultation, invasive diagnostic 
procedure, multi-disciplinary meetings (MDMs) and 
initiation of definitive treatment. Data was collected to 
generate individual patient timelines incorporating these 
milestones. Data was collected on patient demographics, 
imaging, ancillary appointments (including anaesthetic 
and peri operative physician), treatment modalities and 
treatment intent. 

Data was analysed using Graphpad Prism Edition 7.05 
software to calculate mean, P value and standard deviation. 
Surgical and non-surgical data sets were comparative analysed. 

Results 

There were 484 cases new referrals to the head and neck 
clinic from January 1st to December 31st 2015. Referrals 
included benign and malignant head and neck lesions, 
thyroid malignancies and laryngology pathology. There 
were 143 referrals suspicious for malignancy of which 94 
were subsequently diagnosed with SCC. Curative treatment 
was commenced in 91 cases. These 91 cases formed the 
cohort. Surgery was the treatment modality in 75 cases 
(82.42%) and primary radiotherapy (+/− chemotherapy) 
was undertaken in the remaining 16 cases (17.58 %). This 
distinction formed the surgical and non-surgical cohorts. 

Time to treatment initiation

TTI was plotted for each patient from first ENT surgical 
consultation to initiation of treatment. The mean TTI for 
all cases (n=91) was 39.43 days with a standard deviation 
of 24.43 days (Figure 1). The surgical cohort (n=75) had a 
mean TTI of 34.41 days (standard deviation =20.66). The 
non-surgical cohort (n=16) had a mean TTI of 65.44 days 
(standard deviation =25.09). The TTI disparity between 
cohorts was statistically significant (P<0.001). All cases were 
subcategorised by length of TTI (Figure 2). 10.67% of 
surgical cases exceeded 60 days and 43.75% of non-surgical 
cases exceeded 60 days.
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Diagnostic imaging

The availability of diagnostic imaging at first ENT surgical 
consultation was recorded. There was no available imaging 
during the first consultation in 32 cases (35.16%). Patients 
without imaging during the initial consultation had a mean 
TTI of 43.13 days. Comparatively, patients with imaging 
had a shorter mean TTI of 37.42 days. Simplistically, this 
5.71-day differential reflected the time required for new 
imaging to be arranged and interpreted (Figure 3).

Invasive diagnostic procedures

Panendoscopy, examination under anaesthesia and 
microlaryngoscopy were categorised as invasive diagnostic 
procedures. These procedures were undertaken in 62 cases 
(68.13%). Patients that required an invasive diagnostic 
procedure (n=62) had a mean TTI of 43.63 days compared 
with 30.45 days when diagnostic procedures were not 
required (n=29). The 13.18-day TTI differential crudely 
reflected the time and resources required to coordinate 
diagnostic procedures under anaesthetic (Figure 3).

Ancillary services

Of the 62 cases undergoing invasive diagnostic procedures, 

50 were later treated with surgery. This necessitated two 
general anaesthetics within a short interval. One outpatient 
anaesthetic appointment was deemed adequate in 18 of 50 
cases (36%). The remaining 32 cases (64%) were scheduled 
a second outpatient anaesthetic encounter within an already 
heavily burdened timeline. 

Within the surgical cohort, 21 patients (28%) attended 
a physician review for medical optimisation prior to 
surgery. In 7 cases, this was scheduled to coincide with 
the anaesthetic appointment. The remaining 14 cases 
were scheduled on a separate date. This data highlights 
the advantage of efficient scheduling to maximise patient 
convenience and minimize treatment times. 

Investigation and planning

Head and neck cancer management requires a combination 
of investigation and planning. Investigation is defined as the 
interval from first ENT consultation to time of definitive 
diagnosis (diagnostic procedure). The key elements of 
this portion of the timeline are scheduling imaging and 
diagnostic procedures. The mean investigation interval was 
18.3 days.

The planning interval is defined from the time of 
diagnosis (diagnostic procedure) to initiation of treatment. 

Figure 1 Mean and median time to treatment initiation (TTI) by treatment modality (days). This chart highlights mean and median 
treatment times (days) from first otolaryngology encounter to initiation of definitive treatment. The surgical cohort (n=75) had a mean 
treatment time of 34.41 days. The non-surgical cohort (n=16), representing patients that underwent primary radiotherapy +/− chemotherapy, 
had a mean treatment time of 65.44 days. There was a statistically significant difference in treatment times between the surgical and non-
surgical cohorts (P<0.001). The mean treatment time for all patients in the study (n=91) was 39.43 days. 
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In the UK under the NHS Cancer Plan, this is referred 
to as the ‘decision to treat’ interval. The NHS mandates a 
maximum of 31 days within the ‘decision to treat’ interval (5).  
Within this cohort (n=62), the mean ‘decision to treat’ or 
planning interval was 26 days (20.3 days for surgical and 
42.7 days for non-surgical).

Overall the planning interval (26 days) was 42% 
longer than the investigation interval (18.3 days). MDMs 
are the key milestone in the planning interval. They 
allow all disciplines to discuss and formalise treatment 
recommendations. Pre-treatment MDMs were utilised in 
the majority of cases (n=64). The mean interval from MDM 
to treatment initiation was 23 days (surgical 20 days, non-
surgical 36 days). In 5 cases, there were two MDMs held 
prior to treatment initiation. This was in the setting of 
restaging due to concurrent physical illness or failure to 
attend follow up. Patient’s that required two MDMs (n=5) 
had a mean TTI of 61.4 days.

Discussion

The aim of this study was to assess the efficiency of the 
outpatient head and neck cancer pathway. The main 
outcome was isolating patient and treatment factors 
associated with prolonged treatment times. Concurrent 
physical illness, failure to attend follow up, inadequate 

imaging at initial consultation, time intensive diagnostic 
procedures and non-surgical treatment were factors 
associated with prolonged treatment times. The purpose of 
identifying these factors was to introduce targeted strategies 
to reduce TTI and improve patient outcomes. 

The mean TTI disparity between surgical (34.4 days) 
and non-surgical treatment (65.4 days) was statistically 
significant (P<0.001). The referral pathway into the 
institution is predominantly via the ENT surgical service. 
Therefore, referrals to non-surgical disciplines, typically, 
are not made until after MDM discussion. Non-surgical 
treatment has resource intensive milestones (simulation 
scans, mask fittings, dental clearances) which need to be 
considered when examining this disparity. The disparity 
may also reflect a degree of selection bias. Patients deemed 
unfit for anaesthetic are more likely to be recommended 
non-surgical treatments. These patients are more prone to 
treatment interruptions secondary to concurrent illness. 
The prolonged TTI in the non-surgical cohort strongly 
emphasises the critical importance of communication. 
Establishing an efficient, transparent referral avenue 
between surgical and non-surgical departments is critical to 
reduce unacceptable treatment times. 

The absence of diagnostic imaging at first ENT surgical 
consultation was a factor contributing to prolonged TTIs. 
Patients attending their first consultation without imaging 

Figure 2 Distribution of cases by time intervals. Cases were sub categorized into the following treatment time intervals: (I) 0– 
30 days, (II) 31–45 days, (III) 46–60 days or (IV) >60 days. The number above each column represents the number of cases treated within 
that time interval. The surgical cohort (n=75) had 58 patients (77.3%) commence treatment within 0 to 45 days of first consultation. By 
comparison, the non-surgical cohort (n=16) had 2 patients (12.5%) commence treatment within 0 to 45 days. 
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(TTI 43.13 days) waited 6 days longer for treatment than 
those attending with imaging (TTI 37.42 days). Scheduling 
appropriate imaging to ensure results are available at 
the initial consultation would eliminate the observed 
treatment delay. Introducing a cancer coordinator to screen 
referrals and organise imaging would remedy this undue 
interruption. 

Tissue diagnosis is fundamental for treatment planning. 
Panendoscopy, microlaryngoscopy and examination under 
anaesthesia achieve this through an invasive approach. A 
significant portion of the cohort (68.13%) underwent an 
invasive diagnostic procedure prior to treatment with a mean 
TTI of 43.6 days. Comparatively, when such procedures 
were not indicated the mean TTI was 30.45 days. Invasive 
diagnostic procedures are not without their risks. With 
advancements in imaging and office-based technology, a 
dependency on anaesthetic based procedures may become 
less significant. The department has reviewed its practice 
in this regard to identify contemporary indications 
for pre-treatment examination under anaesthesia (7).  
This strategy is aimed at maintaining best practice medicine 
and diagnostic yield whilst optimising treatment times and 
patient safety. 

Conclusions

Head and neck cancer is a complex journey for patient and 
clinician. The destructive pathophysiology necessitates 
efficacious treatment. This data has identified patient and 
treatment factors that can compromise treatment times. 
The key findings were that concurrent physical illness, 

failure to attend follow up, oversaturation of ancillary 
appointments, inadequate imaging at initial consultation, 
time intensive diagnostic procedures and non-surgical 
treatment are all associated with prolonged treatment times. 

Many treatment delays can be mitigated through simple 
and cost-effective initiatives. Routinely highlighting ‘time 
since referral’ into MDM presentations would ensure 
treatment time is considered in all clinical discussions. 
Assigning a case manager to each patient would foster 
individual accountability and awareness of treatment times. 
Developing a tick box checklist at clinical encounters would 
provide a tangible and visible representation of treatment 
times. Such practical initiatives can be easily integrated. 
They encourage proactive intervention when delays are 
encountered and act as a recurring stimulus for efficacious 
treatment. 

Investing in a cancer coordinator would ensure referrals 
are prioritised, imaging is contemporary, ancillary services 
are streamlined and transition of care between departments 
is efficient. Most critically, cancer coordinators become a 
critical interface between the disenfranchised patient and 
the clinician.

Invasive diagnostic procedures play an integral role 
in specific indications but carry a procedural risk and 
prolong treatment times. Refining the indications for these 
procedures can improve patient safety provided diagnostic 
yield is maintained. Modern techniques like office based 
trans-nasal biopsies could become low risk alternatives that 
reduce dependency on more invasive options.

Head and neck cancer is a destructive pathology 
responsible for significant morbidity and mortality. 

Figure 3 Effect of diagnostic investigation on mean treatment time. This chart demonstrates the impact of diagnostic investigations on mean 
treatment time. Patients without diagnostic imaging available at their initial consultation (n=59) had a mean treatment time of 43.13 days.  
By comparison, patients with diagnostic imaging available at their first consultation (n=32) had a mean treatment time of 37.42 days (mean 
difference −5.71 days). Patients that underwent a diagnostic panendoscopy (n=62) had a mean treatment time of 43.63 days. Patients that did 
not require a diagnostic panendoscopy (n=29) had a mean treatment time of 30.45 days (mean difference −13.18 days.)
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Identifying strategies to reduce treatment time is critical 
to curtail this burden. The introduction of improved 
communication avenues, care coordination and innovative 
diagnostic techniques will ensure auspicious treatment is 
delivered to a vulnerable patient population. 
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