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The use of clinical guidelines for referral of patients with lesions
suspicious for oral cancer may ease early diagnosis and improve
education of healthcare professionals
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Abstract

Early diagnosis and referral of oral cancer is essential. Successful implementation of clinical guidelines must
include current practitioners and students.

Objective: To evaluate the diagnostic accuracy of students at oral cancer screening and to assess the effectiveness
of clinical referral guidelines.

Study Design: Fifth year dental students were randomly allocated to either control (n=19) or experimental groups
(n=18). Both received the customary training in oral diagnosis. The experimental group underwent a 2 hour
workshop where the guidelines for the referral of suspicious lesions were discussed. Three months later, a set of 51
clinical cases including benign, malignant, and precancerous conditions/lesions were used to assess the screening
ability of each subject.

Results: All 37 students entered the study. Sensitivity (control group) ranged from 16.7% to 66.7%; the experimental
group scored from 16.7% to 83.3%. Fifty percent of the experimental students reached sensitivity values >62.5%
(p=0.01). Diagnostic specificity (control group) spanned from 80% to 93.3% (median=50%); amongst experimental
group it ranged from 82.2% to 97.8% (median=92.8%); (p=0.003). Concordance -control group- was X=82.5
(SD=3.2), and X=88.2 (SD=4.3) for the experimental, (p>0.001). Cohen’s kappa test was poor (K<0.40) for the
controls and moderate for the experimental group. The experimental group referred more oral cancers urgently
(p=0.002) and left less unreferred cancers (0.04). This group also referred more precancerous lesions/conditions
urgently (p=0.02).

Conclusions: The implementation of a clinical referral guideline at undergraduate level has proved valuable,
under experimental conditions, to significantly increase diagnostic abilities of the examiners and thus to improve
screening for oral cancer.
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Introduction

Worldwide, oral cancer has one of the lowest survival
rates and remains unaffected despite recent therapeutic
advances (1). Early diagnosis and referral is a cornerstone
to improve survival and to reduce diagnostic delay (2).
Unfortunately, almost one half of the oral cancers are
diagnosed at advanced stages (III or IV), with 5-year
survival rates ranging from 20% to 50% depending on
tumour site (3).

The limited value of oral cancer screening programmes
for the general population justifies opportunistic
screening during routine health check-ups (3). However,
several authors have identified insufficient educational
preparedness of medical and dental professionals to
reduce the burden of oral cancer through effective
cancer control strategies such as reducing tobacco
consumption, suggesting healthier diet and lifestyles
and, particularly, performing early detection through
screening examinations and appropriate follow-up (4)
. This educational gap has also been identified among
graduating medical and dental students around the
world (5,0) .

The introduction of guidelines for the referral of
suspected cancer is an important step towards primary
care practitioners identifying patients with oral
malignancy and ensuring urgent specialist opinion
(7) that has already been taken by some countries
(8-10). However, successful implementation of clinical
guidelines must include not only current practitioners
but also students (11,12) , nevertheless —and to the best
of our knowledge- no oral cancer undergraduate medical
or dental curricula include this topic.

Table 1. Approach to oral cancer screening.
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The aim of this study was to evaluate the level of
diagnostic accuracy of fifth-year dental students as
examiners for the screening of oral malignant lesions
and to assess the effectiveness of the implementation
of a clinical referral guideline for undergraduate dental
students.

Material and Methods

We designed an experimental intervention study where
37 fifth year undergraduate dental students were ran-
domly allocated to either control (n=19) or experimental
groups (n=18). Both groups had received the customary
training in oral diagnosis: soft tissue diagnosis instruc-
tion is undertaken from a multidisciplinary approach
through different years, and includes otorhinolaryngo-
logy, dermatology, oral and maxillofacial medicine and
oral and maxillofacial surgery.

At the beginning of the study, the experimental group
received a 2 hour seminar (workshop) supported by
simulated clinical cases (image and clinical records),
where the guidelines for the referral of suspected cancer
were discussed. The clinical guideline employed in this
study was the Clinical Guideline for Referral of Oral
Cancer published by the Dental Council (Tables 1 and
2).

Three months later, a set of 51 clinical cases including 30
benign lesions, 6 malignant lesions and 15 precancerous
conditions/lesions  all  previously pathologically
diagnosed were used as a gold standard in order to
assess the screening ability of each subject, both in the
experimental and control groups.

The clinical cases consisted of clinical notes including

1. Examination for early
diagnosis of oral cancer

Every patient must be explored for potential malignant and premalignant lesions each time a
dental check-up is performed. A particularly thorough examination is required on smokers,
heavy drinkers or on patients elder than 40.

When a suspicious lesion is
detected, biopsy is the only
method to ascertain whether or
not it is malignant. The
clinician can opt for two
actions:

2. Referral scheme for oral
lesions suspicious for
malignancy

- If the clinician feels qualified and confident, he/she can
perform the biopsy and refer the patient to a specialised
centre in case of malignancy.

- Refer the patient directly to a specialised centre.

It is essential for the
consultant to know certain
data about the patient, the
lesion and the clinical
diagnosis in order to establish
priorities within the waiting
list. Relevant data are:

3. Information to include
in the referral letter

Patient data: address, age, telephone number in order to
contact the patient.

Brief medical history: relevant systemic disorders,
medication he/she is taking and patient's physician and
dentist telephone numbers.

Relevant facts of patient's social history, including alcohol
and tobacco consumption.

A detailed description of the lesion: data of appearance, site,
size, colour and consistency.

Clinical diagnosis in order to allow categorization of the
referral urgency.
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Table 2. Dental Council referral scheme for lesions suspicious for oral cancer.

Referral type

Example

Refer to

Preferential
its hypothetical cause.

- Evident lump

- Localised pigmented lesion.

infiltration, induration, fixation.

- Unexplained recent neck lump.

- Unexplained osseous lesion.

origin.

- Ulceration that persists more than 14 days after removing

- White, red or white-reddish lesions that cannot be scrapped off.

- Any oral lesion with suspicious features: rapid growth,

- Non-visible but palpable intraoral lumps.

- Non-explained orofacial pain that persists longer than 4 weeks.

- Unexplainde dysphagia lasting longer than 3 weeks.

- Unexplained dental mobility lasting longer than 3 weeks
that cannot be related to trauma or periodontal disease.

- Decrease of orofacial sensitivity and paralysis of unknown

Oral and Maxillofacial surgery
Service, Stomatology Service or any
other specilised unit.

Referral paths should be agreed in
advance with the local specialised
units.

Normal

- Any other disorder requiring medico-surgical treatment.

age and gender of the patients, location, clinical
symptoms, time of evolution and performance of
the lesion as well as data related to palpation plus an
image of the lesion and surrounding tissues. The image,
obtained by means of an Olympus E-510 (Olympus
Imaging Corporation, Hamburg, Germany), was project
as a slide for 2 minutes.

The questionnaire included an anonymous answer
sheet where the students had to choose on three
possible answers: benign lesion, malignant lesion, or
precancerous lesion/condition. Data for each parameter
were determined on two-category bases (oral cancer
- other lesions). Students also had to decide on the
convenience of patient referral (no referral, standard
referral, urgent referral).

The results were entered into a database (dBase IV)
and analysed by means of a statistical package (SPSS/
PC+). Sensitivity, specificity, wrong classifications and
percentage of total agreement (concordance) for each
student were obtained, as well as statistical indices
for position and spread. The calculation of the Kappa
coefficient of agreement for each student relied on the
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three responses, and used the Cohen’s Kappa test with
three ranges of values (excellent (K>0.75), moderate
(0.40 <K <0.75) and poor (K<0.40). The Mann-Whitney
U non-parametric test assessed the comparisons
between groups. The significance level chosen for all
tests was 5%.

Results

The participation rate was 100% (n=37) of fifth year
undergraduate students. Results are summarised in
(Tables 3 and 4).

Sensitivity in the control group ranged from 16.7% to
66.7%. The experimental group scored within a range
from 16.7% to 83.3%. Fifty percent of the students in
the experimental group reached sensitivity values equal
or higher than 62.5% which was significantly different
from the mean value observed in the control group
(p=0.01).

Diagnostic specificity in the control group spanned
from 80% to 93.3% with a median of 50%. The
experimental value registered a minimum value of
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Table 3. Results of the intervention (cancer vs. precancer + benign).

With Guideline Without Guideline L. .
Signification
(a)
Media | SD | N |Media| SD | N level
Sensitivity 58.34 14.00 | 18 | 44.73 1577 | 19 0.01
Specificity 92.27 4.82 18 | 87.63 423 19 0.003
Wrong classifications 11.8 4.39 18 | 17.49 324 19 0.001
Kappa 0484 | 0.157 | 18 | 0.273 | 0.109 | 19 <0.001
(a) Mann-Whitney Test; SD: Standard deviation.
Table 4. Results of the intervention (type of lesion and referral priority).
With Guideline Without Guideline
Media | SD | N | Media | sp | n | Signification
level
Benign lesions with urgent referral 2372 12.14 | 18 | 17.73 9.99 19 0.066
Precancerous lesions with urgent referral | 5842 | 2386 | 18 | 38.78 | 2093 | 19 0.020
Cancerous lesions not referred 4.17 9.04 18 | 14.04 13.89 | 19 0.049
Cancerous lesions with normal referral 10.42 12.62 | 18 | 16.68 9.81 19 0.066
Cancerous lesions with urgent referral 8542 13.80 | 18 | 69.30 13.89 | 19 0.002
(a) Mann-Whitney Test; SD: Standard deviation.
82.2% and a maximum of 97.8% with a median of Discussion

92.8%. The specificity in the diagnosis of oral cancer
was significantly higher amongst the students that
underwent the educational intervention (p=0.003).
Overall diagnostic concordance for the control group
was (X=82.5 SD=3.2), whereas the total percentage
of agreements in the experimental group was X=88.2
(SD=4.3), being this difference statistically significant
(p>0.001). Cohen’s kappa test was poor (K<0.40) for the
control group and moderate for the experimental one.
The proportion of oral cancers that were indicated for
urgent referral by the students in the experimental group
was significantly higher (p=0.002), and the number of
oral cancers that received no indication for referral was
superior in the control group (p=0.04). The use of the
referral guideline also lead to a significant increase in
the urgent referral of precancerous lesions/conditons
(p=0.02). Furthermore, this increment of referrals did
not reach signification for benign lesions (0.06).
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Oral cancer is a major health problem and its diagnosis
at early stages is an educational objective and the
basis for cancer prevention (12). It is the universities’
duty to plan procedures for diagnostic assessment that
are independent, valid and reliable besides permitting
the achievement of the curriculum objectives. These
procedures are particularly important when graduating
medical and dental students are still deficient regarding
certain risk factors, guidelines for oral screening, and
head and neck examination techniques (6). Moreover,
delays in referral of suspected oral cancer cases for
treatment caused by the clinicians have been identified
by several reports. Thus, the design of a simple, clear,
fail-safe referral scheme may greatly diminish the
length of the delay (12).

Previous reports have used survey-type questionnaires
to evaluate physicians and dentists’ ability to diagnose
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and make proper referral for treatment of oropharyngeal
cancers (13). However, these investigations supply data
on perceptions and knowledge on oral cancer but do
not inform on how effective physicians and dentists
are at screening and detecting those cancers. To test
knowledge is surely important an important goal, but
these questionnaires are incomplete tools for assessing
competence at a professional task. On the other hand,
the use of clinical cases (images and clinical records)
has been widely utilised for evaluating and training
screeners for oral cancer and precancer (14-16).
Concordance canbe defined as the proportion of correctly
classified subjects. It is generally accepted that a total
percentage of agreement (concordance) higher than 80
percent is acceptable for systematic screening for oral
cancer (16). This threshold has been achieved by both
groups of students even though the experimental group
displayed a significantly higher diagnostic agreement.
However, adequate concordance values often hide other
low values, specially the ones derived from sensitivity
scores. The ability of the examiners to make a correct
positive detection of oral cancer (sensitivity, Sn) shows
a broad range worldwide: reported Sn scores varied
from 0.4 to 0.9 (17). The specificity (Sp) ranged to 0.3
to 0.92 (17), low values scores for the screening of oral
cancer would mean that patients with oral cancer may
not be adequately referred for the decisive diagnosis and
treatment.

The use of the clinical guideline for referral of patients
seems to significantly increase the diagnostic specificity
for oral cancer and also to reduce the possibility of not
referring an oral cancer case, and thus increasing the
diagnostic delay.

According to previous reports, students usually score
higher values for specificity than for sensitivity (17).
This phenomenon has also been described when the
use of referral guidelines was studied in primary care
settings. The “Two weeks wait” scheme was rolled out
in December 2000 for Head and Neck cancer referrals
in the United Kingdom (Department of Health, 2000).
An audit of this initiative revealed a high proportion
of non-malignancies were referred via the fast track
system to the hospitals due to low sensitivity of visual
detector guidelines (11). In our study, the use of a
clinical practice guideline did not significantly increase
the urgent referral of benign lesions.

Regarding to oral and pharyngeal cancers, medical
and dental students should have demonstrated -prior
to graduation- knowledge and skill to perform primary
prevention (promoting a healthier lifestyle). Moreover,
a worrying ignorance on oral changes associated
to ecarly forms of oral cancer (early diagnosis-
secondary prevention) particularly about leucoplastic,
erythroplastic or leucoerythroplastic lesions amongst
medical and dental students (18). The implementation
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of clinical guidelines for undergraduate students aimed
at reinforcing these topics may increase diagnostic
sensitivity and specificity when dealing with lesions
suspicious for oral cancer.

The clinical practice guideline (CPG) for referral of oral
cancer suspicious lesions has been elaborated by a panel
of experts synthesising the best available scientific
evidence. The objective of the implementation of CPGs
is to increase knowledge, to change behaviours and
attitudes in clinical practice and to improve the quality
of the clinical care (19,20). Clearly is essential that
undergraduate and postgraduate medical and dental
education should include the characteristics of a good
referral guide in order to improve standards.

Conclusion

The implementation of a clinical referral guideline
for patients with lesions suspicious for malignancy
at undergraduate level has proved valuable, under
experimental conditions, to significantly increase
diagnostic abilities of the examiners and thus to improve
screening for oral cancer. Undergraduate education
seems to be an adequate setting for applying CPGs and
would allow for identification of triggers and barriers
related to the clinician and the environment.
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