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Abstract

The OMFS urgent suspicion of cancer (USOC) referral pathway for head and neck cancer is costly in terms of time and resources, and
despite NICE referral guidance, it has a low conversion rate with many inappropriate referrals. The Head and Neck Cancer Risk Calculator
version 2 (HaNC-RC-v2) gives recommendations to primary care referrers on appropriate referral priority. To our knowledge, this is the first
study to investigate the accuracy of the HaNC-RC-v2 in a cohort of maxillofacial referrals. Electronic patient records were reviewed for all
malignancies diagnosed by OMEFS in 2019 (n = 54), and a sample of USOC referrals to OMFS (n = 204). The HaNC-RC-v2 was applied to
each patient, using information from the referral letter and the clinical notes from the new patient consultation. The mean and median HaNC-
RC-v2 scores for patients with malignancy were 42.22% and 32.23%, respectively. For patients without malignancy, mean and median
scores were 9.27% and 5.68%, respectively. There was a statistically significant relation between the presence/absence of malignancy
and the recommendation made by the risk calculator (p = 0.0012). The calculator recommended USOC referral for 76% (41/54) of patients
with malignancy, and only 41% (83/204) of patients without malignancy. The negative predictive value of the HAINC-RC-v2 was 99.2%. The

calculator has the potential to reduce the number of inappropriate referrals to OMFS via the USOC pathway.
© 2023 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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Introduction

The diagnosis and management of head and neck cancer
(HNC) forms a significant proportion of the workload of oral
and maxillofacial surgery (OMFS) units in the UK. In 2000,
the UK Department of Health proposed that all patients in
England who are urgently referred to a specialist due to a sus-
picion of cancer should receive a consultation within two
weeks,'” a target often termed the ‘two-week rule’. In Eng-
land, Scotland, and Northern Ireland patients should com-
mence treatment for a confirmed cancer within 62 days of
a suspected cancer referral from primary care.”

As a result of these targets, the urgent suspicion of cancer
(USOC) pathway is time and resource-intensive for OMFS
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units.” The pathway has a conversion rate of only 8.8%,’
and many referrals are considered inappropriate,”® so meth-
ods to improve its efficiency and efficacy would be valuable.

NICE guidance exists to aid primary care doctors and
dentists to identify patients who should be referred on the
USOC pathway.” However, use of the guidance is variable:
Mettias et al'’ found that only 52% of referrals were compli-
ant with NICE criteria, whereas Hong et al® showed that
93.6% of referrals were compliant. The 2015 guidance has
also been criticised for removing persistent unilateral sore
throat and unexplained otalgia from its referral criteria,'' '
and for recommending that some lesions are reviewed by a
dentist prior to referral, which may introduce delays in ob-
taining a diagnosis.'*'"”

A novel tool to aid referrers is the Head and Neck Cancer
Risk Calculator Version 2 (HaNC-RC-v2), developed by
Tikka et al.'>'® Available online at http:/www.orl-
health.com/risk-calculator-2.html, it allows clinicians to in-
put patient demographics, social history risk factors,
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symptoms, and examination findings, and it algorithmically
determines the percentage chance of a patient having a
malignancy. The tool recommends USOC referral when
the risk of HNC is at least 7.1%, an urgent referral for a risk
of 2.2% or more, and a routine referral for a risk of less than
2.2%."° It was used by multiple ear, nose and throat (ENT)
units as an adjunct to remote/telephone triage of USOC refer-
rals during the COVID-19 pandemic, allowing for the
deferred assessment of patients considered low risk, and thus
relieving some service pressures.'”'” 'Y However, to the
authors’ knowledge, it has not yet been independently vali-
dated for a cohort of OMFS patients, so there is a desire to
assess its accuracy with respect to the recognition of sinister
intraoral lesions in high-risk patients. The aim of this study
therefore was to determine the suitability of the HaNC-RC-
v2 to aid USOC referral triage in a regional OMFS unit.

Methods

Approval for this project was granted locally by the depart-
mental quality improvement team.

Inclusion criteria

e The patient was referred to OMFS on the USOC pathway in
2019 or was diagnosed with a malignancy by OMFS in 2019.

e The patient was seen following a new referral and was not
under regular review/surveillance with OMFS.

e Diagnosis was confirmed histologically, or the clinician was
confident of a benign diagnosis from the history and clinical
examination alone (for example, torus palatinus, resolved ulcer-
ation, or dental infection).

Exclusion criteria

e The patient failed to attend their assessment appointment.
e The diagnosis was uncertain and the patient declined further
investigation.

Lists of relevant patients were obtained from the Informa-
tion Analysts for Scheduled Care and the Southeast Scotland
Cancer Network Audit Facilitator. Patients were grouped for
data collection and analysis as follows:

Group A patients: confirmed malignancies

This group included all patients with a confirmed malignant
diagnosis referred to OMFS in 2019, irrespective of referral
priority. A total of 54 patients were identified.

Group B patients: benign/potentially malignant lesions

In total, 665 patients referred to OMFS via the USOC path-
way in 2019 received a non-malignant diagnosis. As this

group was much larger than Group A, a representative sam-
ple of these referrals was sufficient for analysis, and given the
ease with which a generous sample could be obtained, the
sample size was not based on an a priori power calculation.
Data were collected on all referrals from 1 January to 30
April 2019, a large sample of 204 patients.

Data collection

Electronic patient records were retrospectively reviewed for
all patients. Data were collected on referral source, referral
and triage priority, diagnosis, and HaNC-RC-v2 percentage
(along with the demographic data, and clinical signs and
symptoms required to calculate this).

When a particular symptom was not mentioned in the
clinical notes it was assumed to be absent. When detailed in-
formation on a symptom or clinical sign was not available
(for example, laterality of a sore throat was not recorded),
a mean average of the possible risk calculator percentages
was taken using all the possible variations of that symptom.
This occurred in only four cases, all of which were in Group
B.

Data were collated on a Microsoft Excel spreadsheet and
used in compliance with our local information governance
policy. Data on patient demographics and referrals were
summarised in tables. The spread of risk calculator percent-
ages (RC%), and how the risk calculator recommendations
compared with the referrals received, were demonstrated
graphically.

Standard measures of accuracy (positive predictive value
(PPV), negative predictive value (NPV), sensitivity and
specificity) were obtained for the HaNC-RC-v2 when
applied to all USOC referrals from 1 January to 30 April
2019, including both Group A and B patients. Risk calculator
recommendations for benign and malignant lesions were col-
lated on a contingency table and a relation between the rec-
ommendation and the eventual diagnosis was tested for using
Fisher’s exact test of independence.

Results

Demographic data are shown in Table 1. Group A comprised
54 patients with confirmed malignancy. The 204 patients in
Group B had a range of diagnoses including benign condi-
tions such as amalgam tattoo, fibroepithelial polyp, and fric-
tional hyperkeratosis, as well as lesions with malignant
potential such as lichen planus, oral epithelial dysplasia,
and pleomorphic salivary adenoma.

Table 1
Demographic data.

Group A (n = 54) Group B (n = 204)

Mean (range) age (years) 62.81 (24-89) 61.46 (27-95)
Male 32 86
Female 22 118
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The mean age of Group A (62.81 years) was slightly
higher than that of Group B (61.46 years). Group A showed
a male majority (32/54) whereas most patients in Group B
were female (118/204, 57.8%).

Referrals

Table 2 shows the source of the referrals. For both groups,
most came from general medical practitioners or general den-
tal practitioners, with small numbers coming from other
sources, including the hospital emergency department, pub-
lic dental service, and other OMFS units.

The referral and triage priority for Group A patients is
shown in Table 3. Twelve patients were not referred via
the USOC pathway, but nine of them did see their referral
priority upgraded at the triage stage, seven of these to the
USOC pathway.

One patient was seen as an emergency following self-
presentation to the emergency department.

All patients in Group B were referred on the USOC path-
way. At consultant triage, 100% (204/204) of these referrals
were allocated as urgent (suspicion of cancer). No USOC
referrals were downgraded at triage in either group.

Risk calculator percentages

The range of HaNC-RC-v2 percentages for Groups A and B
are shown in Fig. 1. The mean risk calculator percentages for
Groups A and B were 42.22% and 9.27%, respectively. A
total of 21/54 Group A patients scored more than 60%,
which was higher than the maximum RC% seen in Group
B (57.95%).

Recommendations of the HaNC-RC-v2

As shown in Fig. 2, around three quarters (41/54) of Group A
patients exceeded the required threshold for the HaNC-RC-
v2 to recommend a USOC referral. The calculator would
have recommended referral of all but one of the remaining
Group A patients on an urgent basis.

For the patients in Group B, 59% would have been
referred via a non-USOC pathway based on their RC%
(32% urgent and 27% routine), with the remaining 41%
referred as suspected cancers.

Overall accuracy of the HaNC-RC-v2

An analysis of every USOC referral (regardless of diagnosis)
received between st January - 30th April 2019 was carried
out to assess the overall accuracy of the risk calculator. This

Table 2
Referral source.

Group A (n = 54) Group B (n = 204)

General dental practitioner 23 115
General medical practitioner 25 87
Other 6 2

Table 3
Referral and triage priority for Group A patients (n = 54). Cells marked with
an asterisk (*) show referrals that had their priority upgraded at triage.

Referral priority Triage priority

Emergency UsocC Urgent Routine
Emergency 1 0 0 0
usocC 0 42 0 0
Urgent 0 5* 2 0
Routine/NR 0 2% 2% 0

USOC: urgent suspicion of cancer

included 11 patients from Group A and 204 patients from
Group B (Table 4). Fisher’s exact test of independence con-
firmed a statistically significant relation between the pres-
ence/absence of malignancy and the recommendations
made by the risk calculator (p = 0.0012), with non-
malignancy patients much more likely to be recommended
for routine or urgent referral. A post-hoc power calculation
based on this contingency table, with an alpha value of
0.05, revealed a power of 98.4%.

The accuracy of the risk calculator was 60.9%, with a sen-
sitivity of 90.9% and specificity of 59.3%. PPV was 10.8%,
and NPV was 99.2%.

Discussion

Although this, to our knowledge, is the first study to use the
HaNC-RC-v2 in a maxillofacial surgery cohort, the age and
sex distribution of our patient group was comparable to that
of previous studies in ENT units.'*' ">

The proportion of referrals from general dental practition-
ers was greater in the non-malignancy group (Group B) than
the malignancy group (Group A). This is in keeping with
other published research, which suggests that the majority
of HNC referrals come from medical practitioners,” possibly
as a result of poorer rates of dental registration and atten-
dance amongst at-risk patient groups.”'

The most notable strength of the HaNC-RC-v2 is its NPV,
with Tikka et al quoting a NPV of 98.6%,'® and other studies
finding similar values.'”'® Our findings support this conclu-
sion with a NPV of 99.2%. Only one Group A patient, who
had a haematological malignancy, was categorised as low
risk when the calculator was applied.

Fig. 2 shows that if the HaNC-RC-v2 had been used by
referrers for this patient cohort, 59% of Group B patients
would not have been referred on the USOC pathway, miti-
gating the issue of it becoming ‘over-burdened by low-risk
patients’.” A valid concern about implementing a risk calcu-
lator is the potential for delayed cancer diagnoses, but it is
well documented that a significant number of HNCs are al-
ready referred through slower, non-USOC pathways.”*
Our findings (Fig. 2) show that the proportion of Group A
patients referred via non-USOC routes would not have chan-
ged substantially had the calculator been utilised.

The HaNC-RC-v2 assigns levels of risk to oral ulceration
and oral swellings, but not to any other intraoral lesions,
notably erythroleukoplakia. This has a high malignant poten-
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Fig. 1. Modified box plot demonstrating the spread of risk calculator percentages. The minimum, median, and maximum values are shown along with the
upper and lower quartiles.
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Fig. 2. Comparison of the priority for referrals received, against the recommended referral priority based on the risk calculator percentage (USOC: urgent
suspicion of cancer).

Table 4

Contingency table for all urgent suspicion of cancer (USOC) referrals received from 1 January — 30 April 2019, based on the HaNC-RC-v2 recommendation.
Risk calculator recommendation Group A (n = 11) Group B (n = 204) Total
USOC referral 10 83 93
Non-USOC referral 1 121 122
Total 11 204 215
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tial”® and appears in the NICE criteria but would not neces-

sarily generate a high HaNC-RC-v2 score. Clinicians there-
fore may wish to exercise careful clinical judgement when
assessing lesions such as erythroleukoplakia or erythroplakia
with the calculator.

The HaNC-RC-v2 has been shown to compare favourably
against the 2015 NICE guidance.'” Our data find the calcu-
lator to have a much higher sensitivity when compared with
NICE (90.9% vs 75.4%), at the cost of lower specificity
(59.3% vs 71%)."

It has been established that primary care dentists are
inclined to refer patients to specialists when there is any
doubt over the diagnosis of a soft tissue lesion, and that
social history risk factors increase the likelihood of a referral
even for a benign condition.”* Reasons for the large numbers
of inappropriate USOC referrals include limited knowledge
of ENT or OMFS pathology,”” medicolegal concerns,® and
the large number of patients whose symptoms are compatible
with head and neck malignancy but are the result of benign
disease.”” The HaNC-RC-v2, while not a substitute for sound
clinical judgement, would give primary care colleagues con-
fidence to determine an appropriate referral priority using a
validated and evidence-based resource. Our data support
use of the tool for the assessment of OMFS patients.

The Department of Health states that secondary care con-
sultants may not re-categorise a USOC referral as non-
urgent.”® The Scottish Government suggests that the down-
grading of referrals is only acceptable on ‘rare occasions’,’
and in our sample no USOC referrals were downgraded.
The referral of patients on an inappropriately urgent pathway
therefore is difficult to correct at the point of secondary care
referral triage. ENT units appear to have overcome this by
using remote/telephone consultations within two weeks to
clarify symptoms, apply the calculator, and determine the
appropriate urgency of a subsequent face-to-face assessment
or investigation.'*'”"'® However, in an OMFS context, con-
firming the presence/absence of oral ulceration, oral swel-
ling, or a neck lump, which is required by the calculator, is
not easy via remote means and would require a face-to-
face assessment. It is therefore imperative that the HaNC-
RC-v2 is utilised by primary care clinicians prior to referral
to reduce the number of urgent secondary care assessments
required.

As an area for future research, the assessment of routine
and urgent OMFS referrals using the HaNC-RC-v2 would
be valuable. This would quantify the proportion of these
referrals that would see their priority ‘upgraded’ to USOC
if the calculator was used consistently in primary care. Such
referrals could offset the potential efficiency savings of using
the HaNC-RC-v2 as described above.

Limitations of the study

A binary categorisation of USOC referrals as either desir-
able/appropriate (confirmed HNC cases in Group A) or less
desirable/inappropriate (Group B) is an oversimplification.
Indeed, alongside fibroepithelial polyps and mandibular tori,

Group B diagnoses also included severe epithelial dysplasia,
verrucous hyperplasia, and pleomorphic salivary adenoma,
which were likely to be appropriate USOC referrals requiring
urgent biopsy, subsequent surgical management, or close
clinical monitoring. Although the HaNC-RC-v2 is designed
to identify frank malignancies, an ideal USOC pathway will
also welcome referral of these other potentially malignant
lesions, accepting a lower conversion rate as a result.

Due to the brevity of many referral letters, details of clin-
ical signs and symptoms were taken not only from the infor-
mation provided by the referrer, but also from the clinical
notes and correspondence following consultation in sec-
ondary care. It is possible that examination by an experi-
enced specialist may be more sensitive in identifying subtle
clinical signs, or that new signs or symptoms may have
developed in the time between referral and consultation, thus
increasing the HaNC-RC-v2 score.

Conclusions

The HaNC-RC-v2 has the potential to reduce the number of
inappropriate referrals to OMFS via the USOC pathway,
without substantially increasing the number of delayed can-
cer diagnoses.
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