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Question addressed by this review:

How effective and codt- effective is using toluidine blue dye as an adjunct to ora cancer screeningin
primary care?

Conclusion

Currently there is no evidence to suggest thet toluidine blue is a cost- effective method of picking up
ora cancersin aprimary care seiting. Given the large number of people that will have false pogtive
ratesfor afirs pogtive test and even a double positive test, the harm of using it in terms of anxiety
could well outweigh the benefits in terms of additional cancers detected. Further research in the use
of toluidine blue as an adjunct to visud examination in generd practice is unlikdly to be an efficient
use of resources.

In primary care, however, the findings suggest there may be some benefit from the use of toluidine
blue as an adjunct to clinica examination in the detection of ora cancer in high-risk populations.
These results were not generdisable to genera dentd practice. The primary care study was
undertaken to assess the acceptability of toluidine blue to the patient and was too small to detect any
sgnificant effect of the use of toluidine blue as an adjunct to ord cancer screening in generd dental
practice.

EXPIRY DATE: 2005
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West Midlands Development & Evaluation Service

The West Midlands Devel opment and Evauation Service (DES) produce rapid systemétic reviews
about the effectiveness of hedlthcare interventions and technologies, in response to requests from
West Midlands Hedlth Authorities or the HTA programme. Reviews usudly take 3-6 months and
amto give atimey and accurate analysis of the quaity, strength and direction of the available
evidence, generating an economic anays's (where possible a cost- utility anadlysis) of the intervention.

About InterTASC

West Midlands DES is amember of Inter TASC which isanationd collaboration with three other
units who do rapid reviews: the Trent Working Group on Acute Purchasing; the Wessex Indtitute for
Health Research and Development; Y ork Centre for Reviews and Dissemination. Theam of

Inter TASC is to share the work on reviewing the effectiveness and cost-effectiveness of hedth care
interventionsin order to avoid unnecessary duplication and improve the peer reviewing and quaity
control of reports.
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West Midlands Regional Evaluation Panel Recommendation:

The recommendation for how effective and cost-effective the use of toluidine blue dyeis as
an adjunct to ora cancer screening in primary careis

Not recommended

Anticipated expiry date: 2005

This report was completed in December 2000
The searches were completed in January 1999

There are no known studies or dlinicd tridsin progress of toluidine blue dyeasa
screening test for oral cancer in agenerd practice setting. Further research is not
recommended. It is unlikely that the conclusions of this report will dter during the next
fiveyears. Thisreview should be updated in five yearstime if toluidine blueisdill
being marketed as a screening tool for ord cancer in primary care.
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Abbreviations

WHO World Hedlth Organisation

ICD Internationa classfication of diseases
FDI Federation Dentaire International
BDA British Dertal Association

SCC Squamous cdll carcinoma

B Toluidine Blue dye

Definition of terms
Leukoplakia

A white patch or plague that cannot be rubbed off and cannot be characterised clinicaly or
histologically as any other disease.

Erythroplakia
A red patch that cannot be characterised clinicaly or histologicaly as any other disease.
Keratosis

Keratosisis characterised by eroson and white and brown crusting of the vermilion border of the
lower lip. It is caused by exposure to ultra-violet light particularly from strong sunlight.

Lichen Planus

Lichen Planus gppears as atrophy, erosion or superficia ulceration of the ord mucosain association
with white papules and keratotic Striae.

Dysplasia

Disorderly maturation and disturbed cdll proliferation in the ord mucosa.
Apthous ulceration

Smdl benign ulcersthat normally heal within two weeks.

Squamous cell carcinoma

A madlignant neoplasm of the oral mucosa which can invade and destroy adjacent structures and can
gpread to nearby lymph nodes and distant Sites.
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Summary
Objective

To review the usefulness of toluidine blue dye as a screening tool for the detection of oral cancer in
primary care.

Methods

The literature on the use of toluidine blue dye as a screening tool to detect oral cancer was sought
using structured searches on the internet, Medline and Pub-Med databases, and by scrutiny of the
references of dl identified sudies. All study designs were included provided that the diagnosis of ord
cancer was confirmed using the gold standard test of biopsy and histologica examination. Papers
which only reviewed other studies, described the technique, offered only expert opinion, or
described interim results of included studies were excluded. The qudity of these Sudieswas
assessed and relevant data extracted.

Results of searches

Sudies found:

Seventy-five papers were initidly identified, the maority of these (64) did not satisfy the inclusion
criteriaand were excluded. No studies of the use of toluidine blue in primary care were found in the
published literature, one unpublished study was found which assessed its acceptability but not its
effectiveness. Case series reports of the use of toluidine blue in secondary care show variable results
in terms of the sengtivity and specificity of the test.

Quality:

In generd, the qudity of theseincluded studiesis poor. Only one study reported the main outcome of
interest: the detection of cancerous lesions not apparent on visua examination. One further study
noted that some cancers were detected this way but gave no numerica information.

Effectiveness:

In primary care, however, the findings suggest there may be some benefit from the use of toluidine
blue as an adjunct to dinicd examination in the detection of ord cancer in high-risk populations.
These results were not generdisable to genera dentd practice. The primary care sudy was
undertaken to assess the acceptability of toluidine blue to the patient and was too smal to detect any
sgnificant effect of the use of toluidine blue as an adjunct to oral cancer screening in generd denta
practice.

Conclusion

Thereis no evidence to suggest thet toluidine blue is a cost- effective method of picking up ord
cancersin aprimary care setting.

Given the large number of people that will have fase postive rates for afirst postive test and even a
double positive teg, the harm of using it in terms of anxiety could well outweigh the benefitsin terms
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of additiona cancers detected. Further research in the use of toluidine blue as an adjunct to visud
examination in generd practice is unlikely to be an efficient use of resources.
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1 Aim of the Review

To review sysematicaly the literature on the clinicd effectiveness of toluidine blue dye (tolonium
chloride) as an adjunct to ora cancer screening in generd dental practice and to determine its cost
effectiveness. The review addresses the following specific question:

How effective and cost effective is the use of toluidine blue dye in increasing the detection rate of ora
sguamous cell carcinomain generd dentd practice?

2 Background
2.1 Description of the underlying health problem
2.1.1 Oral Cancer

The definition of ‘ord cancer’ used in thisreport is that defined by the British Dental Association
using the WHO International Classification of Diseases (ICD)." It includes cancers of the lip (code
141), tongue (code 142), gum (code 143), floor of mouth (code 144), other unspecified parts of the
mouth (code 145), oropharynx (code 146), hypopharynx (code 148) and other and ill-defined Sites
within lip, ord cavity and pharynx (code 149), but excludes cancers of the sdivary glands and the
nasopharynx.

Cancers of the mouth and lips, if undetected and untreated, can invade and destroy adjacent
structures and spread to lymph nodesin the neck and to distant Sites. Metastasisisviathe
lymphatics and the blood stream.  Approximately 95% of ora cancers are squamous cell
carcinomas.? The most common Sites of cancer in the ordl cavity are the lower lip, the latera margin
of the tongue and the floor of the mouth. Cancers of the mouth can present as ulcers, asred or white
patches, as lumps or as fissuring; they may develop in an area of previoudy hedthy epithelium or
from a precancerous lesion.®

Other lesons which occur in the mouth are either benign or are thought to be precancerous.

Included in the benign lesions are keratos's, apthous ulceration, lichen planus,* traumeatic ulceratior?
and fibroepithelia polyps.® The main precancerous lesions are erythroplasias (red velvety lesions)
and leukoplakias (white patches). Erythroplasias are rare, however, around 75-90% are reported to
be carcinoma, carcinomain situ or severe dysplasia on biopsy.® The prevaence of leukoplakiasis
less than 3-4% in the generd population, dinicdly they fal into two main groups, the mgority are
uniformly white patches (homogenous leukoplakias) which have alow potentid for maignant change.
The more sinister leukoplakias are the nodular or speckled leukoplakias. Overdl it is reported that
over 10 years 3-6% of leukoplakias undergo maignant transformation and about 15% regress
dinicaly.?

2.1.2 Prevalence and incidence of oral cancer
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World wide there are considerable variations in the incidence of ora cancer.” In the UK, around
2000 new cases are reported to cancer registries each year and around 900 deaths® giving an
incidence rate of approximately 3.4 per 100,000 population.® It is, however, likdly that the true
incidence of the condition in the UK is higher than this as cancer regidration in the UK is voluntary
and the methods of registration, completeness and accuracy of regigtration vary between regigtries®
Inan ord cancer screening programme undertaken in aprimary care setting in the UK the detection
rate of malignant or potentialy maignant lesons was 0.5%.

Table 1 - Results of the oral cancer screening programme>®

Clinical examination

Staff aged over 40 years working for Marks &
Population Spencer plc.
Number of people screened 11,970
Number of visualy observable lesons detected 160
a initid screen
Number of patients with persstent leson at 116
second screen (referred to secondary care)
Number of lesons confirmed as maignant or 64
potentialy maignant

In the UK, both the incidence rate and the mortdlity rate for oral cancer are higher in Scotland than in
England and Wdes. Within England and Waes there is a north-south gradient for oral cancer with
the higher ratesin the north.® Approximately twice as many reported cases of oral cancer arein
maesthan infemdes. The mgority of cases (85%) of oral cancer are in people aged over 50
years.” The incidence of and mortality from oral cancer fell from the turn of the century until about
1970, particularly in maes. Since 1970, the incidence of cancers of the tongue, floor of mouth and
other ill defined oropharynged sites has been rising for both males and femaes® The same trend is
seen across Western Europe and North America™

The high risk factors associated with ord cancer among white Caucasian populations are primarily
tobacco and acohol.™* The risk isincreased with increasing frequency of smoking and is proportional
to the amount of acohol consumed.™ In Western Europe the mgjority of tobacco-related oral
cancers are due to smoking, however, globally and particularly in high risk countries of Southern
Asachewing tobacco is responsible for the mgjority of cases. Betd-quid chewing has been linked
with ord cancer in the past, however, the addition of tobacco is now considered to be the critical
factor, ingredients in betdl-quid other than tobacco are yet to be proven as risk factors.” Excess
consumption of &l types of alcohol raises the risk status for oral cancer.™® The combination of
tobacco use and acohol consumption is multiplicative®

An increased consumption of fruit and vegetables has been linked to alower overal risk of ord
cancer whilst a high fat consumption in the diet is linked to increased risk.” There is aso an increased
risk of developing ora cancers in people with a compromised immune system.™

2.1.3 Significance in terms of ill-health
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Early detection and trestment of ord cancer is claimed to increase five year surviva rates from 50%
to 80%." On average the five year surviva rate for personswith ora cancer in England and Walesis
50%.°

2.1.4 Current service provision

Screening for ora cancer is conducted by Generd Dental Practitioners on an opportunistic basis as
part of routine dental care. In May 1998 the British Dental Association (BDA) first published
guidelines for the early detection of oral cancer.1 These guidelines were updated in April 2000™.
The guiddines were widdly distributed to al British Denta Association members as a supplement to
the BDA newdetter ‘BDA news in May 1998, afurther digtribution of the revised guiddinesis
expected to be circulated in May 2000. The extent to which the guidelines have been adopted in
Generd Dentd Practice has not been evaluated. The guiddines recommended routine visud
examination of the ord mucosa following a set pattern. The recommended approach was a generd
goprasa of the wdl-being of the patient followed by an extra ord examination of the face and lips,
remova of any dentures and an intra-ord examination. The origind guiddines were sponsored by
Stafford-Miller, the updated verson are sponsored by Zilainc, both include a description of the use
of toluidine blue dye as an ad to the early detection of ora cancer. Toluidine blue dye gpplication is
not available as an item of service payment under Generd Dentd Service (GDS) regulations.
Application of the dyeis currently provided under private contract, with the cost to the patient
decided by the individud dinician.

The approach recommended for the diagnos's and assessment of oral cancer by the Welsh Hedth
Panning forum in 1992 was higtory, visud examination of soft tissue, papation, biopsy, radiography,
and computerised tomography (CT scan).™

Both the BDA guiddines and the Welsh Hedth Planning forum recommend the referrd of dl patients
with ora lesons suspected of malignancy to ord or maxillo-facia surgeons for further assessment
and biopsy.

The gold standard for the diagnosis of ora cancer is biopsy and histologica examination.

Treatment of ora cancer includes surgery, radiotherapy, chemotherapy and re-congtructive
surgery.'” Rehabilitation and continuing care for patients indludes the use of implants, implant
supported prostheses, restorative dentistry, psychologica support, speech therapy, smoking
cessation and regular follow-up examinations.™

2.2 Description of the new intervention

The use of toluidine blue dye has been suggested as an adjunct to visua examination in the
identification and management of ora cancer Sncethe 1960s. Thefirst preliminary report describing
its use in the early detection of oral squamous cdll carcinoma was published in 1962.*° Itis
marketed and recommended as away of picking up cancers that may not be detected by visud
ingpection done. It isnot suggested that the failure to Stain of avisudly observable leson should rule
out the need to biopsy such alesion.
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Toluidine blue is cationic metachrométic dye that selectively binds to free anionic groups such as
ulphate, phosphate and carboxylate radicals of large molecules. 1t has been used for decades as an
in vitro nuclear gain, binding the phosphate groups of nucleic acids. In vivo, maignant lesons stain a
brilliant deep blue. The precise mechaniam of action of the stain has not been fully ducidated,
however an accumulation of the dye between tumour cells has been reported, thus the stain
penetrates the enlarged intracellular spaces that are a feature of carcinomatous epithelium.®

Since the publication of the BDA guidelines on the detection of ora cancer in genera denta
practice," toluidine blue dye oral cancer screening kits have been marketed to Generd Dental
Practitionersin the UK firg under the trade name * OraScreen’ by distributors Stafford-Miller Ltd.,
and since March 2000 by Zila Europe under the trade name ‘ Oratest * The product licence holders
are Zilalnc., amultinational pharmaceutical company. In the United States and elsawhere ZilaInc.
are dso marketing toluidine blue dye under the trade name ‘Oralest’. Zilalnc. clam that the use of
toluidine blue (OraTest) for the detection and management of ora cancer has been formally

endorsed by the World Dental Congress (FDI) at their congress in Barcelonain October 1998. The
FDI issued a statement which is quoted in part in press releases from Zilalnc.

“ The use of Toluidine Blue in expert and experienced hands is recommended:

in the monitoring of suspicious lesions over time

in the screening for oral mucosal malignancy and potential malignant lesionsin
high risk individuals and populations

in the follow-up of patients already treated for upper aerodigestive tract cancer

in helping to determine an optimal site for biopsy when suspicious lesion or
condition is present; and

intra-operatively during surgery of upper aerodigestive tract malignancy”

“To cliniciansin primary care settings, specific training is needed for correct
application of the test and correct interpretation of the results’

“ Toluidine blue shall not be considered a replacement for a visual and digital
examination, but as an extra tool for the identification of patients who should be
referred to specialist centres experienced in the diagnosis and treatment of oral cancer
and potentially malignant lesions or conditions’

Concern has been expressed recently in the dental press that the generd use of toluidine blue without
correct training may result in fase pogtive and fase negative results that will be detrimenta to public
health.” Stafford-Miller are provide training, however when contacted in October 1998, Dental
Advisers were not available to conduct training in dl areas. Since this time the training provided by
Stafford-Miller has been changed. A training pack consisting of a video and supporting papersis
now distributed to practices for sdf-training. Confirmation thet this training has taken placeis
required by the company before the product can be ordered. Where support is required by
practices, Stafford-Miller offer this on a one-to-one bas's (Persond communication January 2000).
Since March 2000 the training and marketing have been taken over by Zila Europe.
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At the end of January 2000 Stafford Miller had arecord of approximately 1,500 practices who had
expressed an interest in using toluidine blue, of these about half had received training and about 30
practices were routindy using toluidine blue for ora cancer screening (Personal communication
January 2000).

2.2.1 Anticipated Costs

Toluidine blue dye gpplicationis not available as an item of service payment under Generd Dental
Service (GDS) regulations. Application of toluidine blue dye is currently provided under private
contract, the cost to the patient being decided by theindividua clinician. The purchase cost of a
sangle goplication kit is currently £16.20, the cost of the materias for the two- stage gpplication
recommended by the manufacturer in the event of an initia pogtive test result is therefore £32.40.
Other resources involved in the use of toluidine blue as an adjunct to ord cancer screening in generd
dental practice include the saff time involved in test administration and associated practice overheads
and patient time. The cost of this additiona resource use will depend on the additiond time required
for the adminigtration of toluidine blue as part of an opportunistic screening process. Cogtsfdl on
patients - anecdotal reports suggest that patients are being charged up to £85 for the test.

2.2.2 Decision tree

The decison tree shown in Figure 1 below compares ord cancer screening in generd dentd practice
with and without the use of toluidine blue as an adjunct to clinica examination (the current
recommended approach). It isthe basc modd we used to examine the overdl effectiveness and
cod effectiveness of toluidine blue. It isasmplification in that it only extends as far as diagnos's,
some of those patients with adiagnoss of dysplasiaor pre-cancer may pass through the decison
tree on more than one occasion, others may receive trestment. The shaded boxes represent the
critica path which would represent additiond patients being diagnosed early with ord cancer.
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Figure 1 - Decision tree
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3 Effectiveness
3.1 Methods for reviewing effectiveness

The review was undertaken following the methods laid down in aprotocol. The protocol was
developed using literature identified through a scoping review and included the strategies for the
literature search, incluson and exclusion criteriaand quaity assessment criteria.

3.1.1 Search strategy

1. The Cochrane Library was used to identify any recent systemétic review of the use of toluidine
blue, none were recorded

2. The Cochrane Library, Medline and Pub-Med databases on the Internet were searched for all
references to the use of toluidine blue dye or tolonium chloride between 1955 and 1999

3. Thereferencesto dl identified studies were scrutinised for futher relevant studies

Searches were conducted in January 1999. No language restrictions were gpplied. Details of the
search drategy are shown in Appendix 1.

3.1.2 Inclusion criteria

Sudy design

An early scoping review suggested that evidence on this topic would be scarce so dl study designs
were included. Thisincluded randomised controlled trids, controlled trias and case series; expert

opinion only was excluded. Literature reviews were used to inform the background section of this
report.

No language restrictions were gpplied in the search dtrategy.

Study Population

The question of this review relates to screening in the generd denta population. However, asthe
scoping review suggested scarce evidence on thistopic, studies were included if they related ether to
the generd population or to high risk groups (such as patients with a previous history of ora cancer
or those with risk factors for oral cancer, e.g. people over 50 years who smoke and drink).

Types of intervention

Included studies assessed the use of toluidine blue as an adjunct to diagnosis of ord cancer. All
methods of application were considered, i.e.:
Single applications, both directly to avigble leson eg. usng aswab and dso usng a
toluidine blue mouth rinse
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A two stage gpplication where the initia gpplication elther direct or rinse was followed up
after 10-14 days with a further gpplication

3.1.3 Outcome measures

Primary outcome

Toluidine blue is not promoted as a diagnogtic test - its proponents do not suggest thet the fact that a
visud leson does not stain mean that the lesion is not cancerous or precludes the need to undertake
abiopsy (biopsy and histology are recognised as the standard diagnostic test). Rather it is promoted
as a screening test — its proponents suggest that it is useful for detecting ora cancers that would not
otherwise have been picked up. Accordingly, the primary outcome of interest for this report was
defined as the number of oral cancers detected that would not have been picked up by visud
examinaion aone, together with the number of false positives.

Secondary outcomes
The test performance in terms of sengtivity and specificity, as measured by the recognised reference
gandard of histologica examination following biopsy of lesions, was aso recorded.

Information on resource use and patient outcomes was noted if presented.
3.1.4 Exclusion criteria

Studies were excluded if they:
- only provided background information and gave expert opinion on the use of toluidine blue
only described the techniques for staining lesons with toluidine blue dye
did not utilise the gold standard of biopsy on the mgority (90%) of lesons
report studies but do not present any results
only report partia results of studies
report on the interim results of included studies at earlier Sages

3.2 Quality assessment strategy

The qudity of the papers were assessed againgt the following pre-defined criteria
Study design:
Randomised Controlled Trids (RCT)
Case Series (CS)
Cohort study (CT)
Was the study blind and the histology of the lesion unknown to the examiner?
Were examiners cdibrated or intra-examiner reproducibility tested?
Wasthe higtologica assessment blind to the results of the screening?
Was the study conducted in a primary care setting?

Qudity assessment was conducted independently by a second reviewer on arandomly selected
sample of one paper in ten.
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3.3 Data Extraction Strategy

A dataextraction form (Appendix 2) was used to evauate studies and extract data. Data extraction
was conducted independently by two reviewers.

4 Results
4.1 Quantity and quality of research available
4.1.1 Number of studies identified

A tota of 77 articles were identified from the literature. No exigting systematic reviews of the use of
toluidine blue was in the Cochrane Library. Electronic searchesidentified 77 possble articles. No
further relevant articles were identified through scrutiny of the references to included studies.

Of the 77 artidles, fourteen met the incluson criteria There were dso four literature reviewswhich
offered no additional or new data.

In addition to the published research, an unpublished study was made known to the lead author
through contact with a specidigt in thisclinicd fied.

4.1.2 Previous reviews

There are four reviews in the literature of the use of toluidine blue dye in the detection of ora
cancer.? % 26 A|| of the research appraised in these reviews isinduded in the articles identified by
the search drategy of thisreview. As such, these reviews provide no additiond datafor inclusion,
but are useful for informing the background section of this report.

The earliest review, by Wong in 19822 is anarrative review which provides background information
on some of the early studies. The second review conducted by Vercelino et a** was only available
in English in abdract form; this reviews sx of the studies identified here and surveys expert opinion.
A meta-analys's conducted by Rosenberg and Cretin® included twelve studies of suspected oral
cancerous lesions that had been referred to secondary care, al of which are consdered in this
review. The most recent review by Johnsor® does not include a systematic search or discriminate
between studies on qudity grounds, athough it provides useful background information and a
summary of mogt of the trids and reports of case series studies up to 1997.

4.1.3 Included studies

There were fourteen published sudies that met the inclusion criteria. The study design for each study
was case series. None were undertaken in aprimary care - all were conducted in secondary care
settings on high-risk population groups. Thirteen used a Single rinse technique, and one study used
an additiond, follow up rinse. Only one of these studies systematicaly reported the primary outcome
defined in this report of the performance of toluidine blue for detecting lesions not picked up on

visud inspections®
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A further prospective cohort study using a two-rinse procedure and conducted in a primary care
setting was included in thisreview. This study addressed the question of acceptability to patients
rether than effectiveness®

A lig of included studiesis givenin Table 2 below. A brief description of these studies can be found
in Appendix 1 page 23. The characteritics of these studies and an assessment of their quaity
againg the criterialisted above are summarised in Table 3, page 12.

Table 2 - Included studies

WarnakulasuriyaK A A 'S, Johnson N W, Sensitivity and specificity of OraScan toluidine blue mouthrinse in the
detection of oral cancer and precancer J Oral Pathol Med 1996; 25:97-103°

Epstein JB, Oakley C, Millner A, Emerton S, van der Meij E, The utility of Toluidine Blue as adiagnostic aid in patients
previously treated for upper oropharyngeal carcinoma Oral surg Oral med Oral Pathol Oral Radiol Endod, 1997 May 83:5
537-547"

Silverman S Jnr, Migliorati C, Barbosa J, Toluidine blue staining in the detection of oral precancerous and malignant
lesions, Oral surg Oral med Oral Pathol 1984 Apr 57:4, 379-382"%

Rosen | B, Cornish M Edelson J, Detection of early oral cancer by toluidine blue, J Can Dent Assoc (1971) Sep 37(9) 347-
349

Mashberg A, Re-evaluation of Toluidine blue application as a diagnostic adjunct in the detection of asymptomatic oral
squamous carcinoma, Cancer (1980) 46:758-763%

Menasse J and Reychler H, Value of toluidine bluein the diagnosis of tumors of the oral cavity, Acta Stomatol Belg 1984
Sep 81(2) 145-151%

Epstein J.B., Scully C., Spinelli J.J., Toluidine blue and L ugol'siodine application in the assessment of oral malignant
disease and lesions at risk of malignancy, J Orol Pathol Med (1992) 21 160-16332

Barellier P, Babin E, LouisM Y, and Meunier-Guttin A The use of toluidine bluein the diagnosis of neoplastic lesions of
the oral cavity Rev Stomatol Chir Maxillofac (1993) 94(1) 51-54*"

Silverman S, Oral Cancer Semin Dermatol 1994 Jun 13(2) 132-13733

Myers E.N. Thetoluidine blue Test in Lesions of the Oral Cavity CA Cancer J Clin (1970) May-Jun 20(3) 134-139°

Vahidy N A., Zaidi SH, and Jafarey Toluidine blue test for detection of carcinoma of the oral cavity: an evaluation J Surg
Oncal (1972) 4(5) 434-43834

Sigurdson A. and Willen R., In vivo fargning med Toluidine blue som hjadlpmedel for lokalisation av provexcisionsstélle
vid misstankt skivepitelcancer | munhdlan, Swed Dent J (1975) 65 117-12635

Reddy C R., Ramulu C, Sundaseshwar B Rgju M V, Gopa R, and SharmaR Toluidine blue staining of oral cancer and
precancerous lesions Indian JMed Res (1973) Aug 61(8) 1161-116436

Mashberg A., Final evaluation of tolonium chloride rinse for screening of high-risk patients with asymptomatic
sguamous carcinoma. JADA (1983) 106 319-32337

Feaver G.P. Report of the Marks and Spencer working group on screening for oral cancer and pre-cancer March 1998,
and update on this study by personal communication dated June 8th 1999%

Feaver G.P., Morrison T., Humphris G. A study to determine the acceptability in patients and dentists of toluidine bluein
screening for oral cancer, Primary Dental Care (1999) 6(2) 45-50*°
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41.4 Excluded Studies

Details of the excluded studies and the reasons for excluson are given in Appendix 4, page 32. The
mgority of studies and papers that were identified were excluded from the meta-andysisfor a
number of reasons as follows:

twenty-sSx articles provided background information and expert opinion but no additiona
data

sixteen papers described atechnique for staining and gave expert opinion but no additiona
data

three studies only performed biopsy on lesions with a positive staining result

one study only provided partid results

four papers provided early reports of other assessed publications

one study was aduplicate of an assessed article in a different journd

three studies were of the use of toluidine blue dye to determine biopsy site not for ora
cancer screening.

one study was an in vitro study of the staining properties of toluidine blue

four studies were unobtainable in aformat sufficient for assessment (one study unobtainable
in the UK and three which we were unable to get trandated).

4.1.5 Characteristics and quality of included studies

Table 3 summarises the characterigtics of included studies and presents an assessment of their
qudity. There was total agreement between reviewers on the quality of the 10% sample of papers
that were doubly assessed. |n generd, the qudity of included studies is poor, with only five studies
assessed asfair or good. Only one study was conducted in a primary care setting.®** A fuller
description of these studies can be found in Appendix 3, page 28.
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Table 3 - Characteristics of included studies

Study Study Technique Number Number  Histology Examiner Histological Primary  Study population Quality
design  (singleor of of unknownto caibration?  assessment care
two stage) patients lesions  examiner? blind? setting?
Published studies
Warnakulasuriya® Cs Single 102 145 Y Y Y N People referred with oral lesions good
Epstein®’ Cs Single 46 81 Y Unknown Y N People with a history of oral fair
malignancy
Silverman* Cs Single 132 132 Y Unknown Y N People suspected of having oral fair
cancer or pre-cancerous
(dysplastic) lesions
Rosen® Cs Single 45 45 Y Unknown Unknown N Peoplereferred with oral lesions for poor
private consultation and inpatients
of an alcohol & drug dependency
unit
Mashberg?® Cs Single 178 235 Y Unknown Unknown N People referred with oral lesions poor
M enasse® Cs Single 66 66 Y Unknown Unknown N People referred with oral lesions poor
Epstein® Cs Single 59 59 Y Unknown Y N People with a history of oral cancer fair
(26) or suspected oral carcinoma
(33)
Barrdlier™ Cs Single 235 82 Y Unknown Unknown N People with previous history of poor
cancer of pharynx or oesophagus
Silverman® Cs Unknown  Unknown 169 Unknown Unknown Unknown N People referred with lesions poor
Myers® Cs Single 70 70 Y Unknown Unknown N People with ahistory of oral cancer poor
Vahidy* Cs Single 1190 1190 Y N Unknown N Peopl e attending cancer clinic poor
Sigurdson® Cs Single 51 54 Y Unknown Unknown N People referred with lesions poor
Reddy*® Cs Single 430 430 N Unknown Unknown N People with oral cancer (420) or with poor
pigmented areas of the palate (10)
M ashberg® CS Two stage 134 179 Y Unknown Unknown N People referred with oral lesions poor
Unpublished
studies
Feaver® CT  Twostage 140 1 Y Y N Y Marks & Spencer's staff aged over good

40

Unknown = insufficient information provided in publication

12
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4.1.6 Assessment of effectiveness
There was complete agreement on the data extraction by the two independent reviewers.
4.2 Primary Outcome — detection of lesions not otherwise picked up

Only one study, Barrdllier **, reported the main outcome of interest - the detection of malignant
lesons that were not detected visudly, the rest Smply reported the sengtivity and specificity of
toluidine bluein dl lesons compared to the reference standard of biopsy and histology.

In this study, 235 people with a past history of ord cancer and who had subsequently been regularly
followed up and had been assessed as not having an oral leson were entered into a screening
programme where they were re-examined and screened with toluidine blue rinse. Eighty-two lesions
were sent for biopsy: 50 were visible lesions detected by the visud ingpection; 32 were areas where
there was no visible leson but which stained positive with toluidine blue. No biopsies were
undertaken from the 153 subjects who had negative results on visud ingpection and rindng.

The results are given in figure 1 below. Thirty-two people stained positive with toluidine where there
was no visbleleson. Six of these“lesons’ were confirmed as maignant on biopsy. Thus out of
235 patients screened with toluidine blue 6 cancers which would not otherwise have been detected
were picked up (2.5%) and 26 people had biopsies and the anxiety associated with afase positive
result and biopsy (11%).
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Figure 2 - Results of screening for Barrellier study

6 cancers
detected
50 clinicaly
visible
lesions
1 cancer
detected
Second examination
of 235 patients with
previous cancer but
no known current
oral lesions
6 cancers
detected

185 with no
visible
lesions

153 not
stained (not
fallmarad)

The patientsin the ovas with the red outline were biopsied.

Thiswas ahigh risk population and thus these figures are not generdisable to generd practice
because the probability of a patient having amaignant leson is much lower in generd practice. The
generdisahility of the proportion of visudly-detected to staining-detected lesions to other high risk
populationsis aso not possible because this was a high risk group that had alr eady been examined
and categorised as having no visble lesons rather than smply being the follow up of a high risk
population. Four people had afase positive result for every additiona cancer detected. Again the
fadse pogtive to true pogtive ratio is likely to be much higher in generd practice where thereisavery
low prevalence of cancer. The cancer rate in this group was 5%, despite them aready have been
screened negative for lesions. This compares with the incidence rate of only 0.0034% from routine
cancer registrations (3.4/100,000) or arate of 0.5% for maignant or potentialy malignant lesions
found during screening in a primary care setting. *

One further study, Mashberg?”®, mentions the detection of cancerous lesions thet were not visualy
detected as an incidenta finding but gives no numerica detalls.
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4.2.1 Secondary results — sensitivity and specificity

The results for the secondary care studies are tabulated in table 2. The caculations of sengtivity and
specificity for these Sudiesare shown in table 3. There is consderable variaion in the findings of the
sudiesin terms of the sengtivity and specificity of toluidine blue as a screening test for ora cancer in
high risk populations. Reported sensitivity varies from 1.0 (Warnakulasuriya® and Epstein®) to 0.4
(Rosart®). Sinceit is not proposed that toluidine blue screening be used to exclude the requirement
to biopsy avigble leson, the sengtivity of the test is not rlevant (otherwise a negative result in a
highly senstive test could have been used exclude the need for biopsy). The reported specificity of
toluidine blue varies from 0.31 (Silvermart’) to 0.92 (Mashberg?®).

The results of six of the studies included some equivoca results, i.e. toluidine blue gains were
interpreted as pogitive, negative or equivoca rather than as either postive or negetive. The
cdculations of sengtivity and specificity in table 3 are presented firstly with equivocd results included
with pogtive results, and secondly with equivocal results included with negative results. As shown,
the impact of equivoca results on estimates of test characteristics for the individua studies can be
ggnificant, but the impact on overdl esimaesis margind.

The results of the only study undertaken in the generd denta populations are shown in Table 4. This

study can be interpreted as a cohort sudy comparing ora cancer screening in genera dental practice
with and without the use of toluidine blue as an adjunct to clinical examination.

Table 4 - Results of Marks and Spencer Toluidine blue study

Clinica examination plus toluidine blue

Staff aged over 40 years working for Marks &

Population Spencer plc.
Number of people screened 140

Number of visualy observable lesons Not mentioned
detected at initial screen

Number of lesions detected at initia 19 (not detected visudly)
toluidine blue screen

Number of patients with persstent lesion 1

at second screen (referred to secondary

(visudly observable and gained with TB)

care)

Number of lesons confirmed as 0

maignant or potentidly maignant (leson no longer visudly observable and
therefore biopsy not taken)

December 2000
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No additiona cancerous lesons were detected in the 140 patients screened that were not detectable
visudly. However, the only patient who tested positive twice did not go on to have the standard
diagnogtic test of biopsy and histology. However, the smdl size of the cohort on which toluidine blue
has been used meansiit did not have the power to detect a effect of the additional test. In addition,
follow-up datais not available for people screened as negative.

This study raises amgor problem of ord cancer screening tridsin primary care, in that large sudy
populations are required to enable a study to detect a clinicaly sgnificant differencein test
characterigtics should one exist. The potentia cost of such astudy, or of continuing this sudy until a
aufficient sample size is reached, will be high, aswill the cost of detecting an additiona cancer should
it be implemented.
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Table 5 - Results of the included studies

Toluidine blue as an adjunct to oral cancer screening

Number Non Non Non
receiving| Number SCC malignant | malignant | malignant
gold with  |SCCand| and |SCC and Non lesion lesion lesion
Number of | standard |confirmed|positive | negativ |equivoca| malignant | positive TB| negative |equivocal TB
First Author Y ear lesions test SCC |(TBstain| eTB | TB lesion stain TB stain stain
stain stain
Single application or rinse

Warnakulasuriya® 1996 145 86 18 18 0 0 68 40 21 7
Epstein® 1997 81 81 27 22 0 5 54 11 28 15
Silvermarf 1984 132 132 57 55 2 0 75 52 23 0
Roser™ 1971 45 45 5 2 3 0 40 21 19 0
Mashberg® 1980 235 235 105 97 7 1 130 10 119 1
Menasse® 1984 66 66 15 13 2 0 50 27 23 0
Epstein®®g 1992 59 59 40 37 3 0 19 7 12 0
Bardlier® 1993 82 82 13 12 1 0 69 40 29 0
Sivermar?® 1994 169 169 62 58 4 0 107 17 90 0
Myers’ 1970 70 70 47 47 0 0 19 0 10 9

Vahidy® 1972 1190 1190 535 415 66 54 655 131 418 106
Sigurdsort™ 1975 54 54 11 11 0 0 43 20 23 0
Reddy* 1973 430 430 420 420 0 0 10 2 8 0

Two stage application or rinse

Mashberg® | 1983 | 179 | 179 | 8 | 65 | 9 | 7 | o8 8 89 1

Totals do not sum due to:
M enasse®
Myers®

with lymphocarcoma have been excluded
8Epstein32: SCC results include dysplasia as cannot be separated in published results

December 2000
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Results only refer to patients with Squamous cell carcinoma and non malignant lesions 1 patient with sarcoma has been excluded from the results.
Results only refer to patients with Squamous cell carcinoma and non malignant lesions 2 patients with malignant melanoma, one with fibrosarcoma and one
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Table 6 - Sensitivity and specificity of screening in high-risk populations

Sengtivity for SCC | Specificity for SCC | Sengtivity for SCC | Specificity for SCC
when equivocal when equivoca when equivocal when equivocal
Number | resultsincluded as | resultsincluded as | resultsincluded as | resultsincluded as
of lesons pogtive pogitive negétive negaive
First Author Y ear
Single application or rinse
Warnakulasuriya’® 1996 145 1.00 0.31 1.00 0.41
Epstein® 1997 81 1.00 0.52 0.81 0.80
Sivermarf 1984 132 0.96 0.31 0.96 0.31
Rosert™ 1971 45 0.40 0.48 0.40 0.48
M ashberg®® 1980 235 0.93 0.92 0.92 0.92
Menasse®’ 1984 66 0.87 0.46 0.87 0.46
Epstein® 1992 59 0.93 0.63 0.93 0.63
Badliear™ 1993 82 0.92 0.42 0.92 0.42
Sivermar?® 1994 169 0.94 0.84 0.94 0.84
Myers® 1970 70 1.00 0.53 1.00 1.00
Vahidy™ 1972 | 1190 0.88 0.64 0.78 0.80
Sigurdsort™ 1975 54 1.00 0.53 1.00 0.53
Reddy* 1973 430 1.00 0.80 1.00 0.80
Two stage application or rinse

Mashberg® | 1983 | 179 0.89 0.91 0.80 0.92
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5 Summary about effectiveness data

No published studies have evauated the use of toluidine blue dye in the generd population. The one
study in primary care had 140 patients and did not have the power to demondtrate any effect. There
is no evidence that toluidine blue is effective in screening for ord cancer in primary care.

Case series reports of the use of toluidine blue in secondary care show variable results in terms of the
sengtivity and specificity of thetest. In generd, the qudlity of these included studiesis poor. One
study demonstrates additional cancers detected when toluidine blue was used as an adjunct to

cinicd examination. Toluidine blue may, therefore, be a useful adjunct to clinical examingtion for the
detection of ord cancer in high-risk populations and in people referred to secondary care with ora
lesions when used by trained and experienced clinicians. The 14 studies in secondary care were dll
of people at high risk of oral cancer and al but one of the studies concerned people referred to
secondary care with ora lesons. Thus, the results of the included studies relate to the test
characterigtics of toluidine blue as a screening test for ora cancer in people with detected ord lesons
and are not generdisable to primary care.

6 Economic Analysis

6.1 Resource use and costs associated with the use of toluidine blue as an
adjunct to oral cancer screening in general dental practice

Toluidine blue dyeis not currently available as an item of service under General Denta Services.

The cogt of the test istherefore currently born entirely by the patient. The current price of asngle
gpplication pack of OraScreen is£16.20. Inthe event of aninitid test giving a pogitive result the
manufacturers recommend repeat application after 10-14 days. In addition to the cost of the
materias, patients are likely to be charged for the dentd practice time to conduct the test. We
edimate the consultation time taken for the first screening is up to 5 minutes, which we have costed
at £5.60 for time and overheads. A second consultation for re screening should take between 10-15
minutes. This has been costed at £17, giving atota cost for atwo-stage screen of £55. The cost of
areferra to secondary care and biopsy and histology is £75 (datafrom Walsdl & Wolverhampton
Hedlth Authorities 1999-2000).

To screen a population of 100,000 people with one rinseit will cost £2,080,000
(E16.2+£5.60/person). If rates of pogtive staining are the same as in the Marks and Spencer
population, then 13.6% of the population will stain positive and require afurther smear. So 13,600
people will have a second smear at a cost of £451,500 (£16.20+£17/person). Onein 140 people
will gain twice and require abiopsy a acost of £75 which is £53,400. The total monetary cost of
screening 1000 people would thus be £2,585,100. The cost to the population would aso include
13,600 people who are made anxious by having a positive staining result.

If the annua incidence rate of cancer from nationa statistics were applied to these figures (Almost

certainly an underestimate), and we assume that all cancers could be detected early in this way
(undoubtedly a massve overestimate), then we could expect to pick up 3.4 cancersif the screening
were performed annudly and there were no interval cancers. The cost per case detected would
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be £861,700. Since early detection increases the five year survival from 50% to 80% . Thususing
five year survival as a proxy measure of the number of people cured it would cost
£2,872,333/person cured. Thisis probably an underestimate of cost as most of the assumptions
mede (in italics) are very optimigtic and the calculation does not include trestment costs. Moreover
there would be 45,000 people who were made anxious per person cured.

7 Implications for further research

Although we have found no evidence of the effectiveness of toluidine blue screening in generd denta
practice as an adjunct to visua and digital examination, it isaso true that the absence of evidenceis
not evidence of absence. Given the evidence from secondary care of additional cancers detected,
should we be undertaking research into the possible benefits of screening in agenerd practice
population? We believe that such research would be difficult to judtify ethicaly and financidly, as
there islittle to suggest that the benefits would outweigh the harms and codts.
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Appendix 2 - Data extraction form, page 25

Appendix 3 - Included studies, page 28

Appendix 4 - Excluded studies, page 32
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Appendix 1 - Search Strategy for Medline and Pub-Med databases

Toluidine blue as an adjunct to oral cancer screening

MeSH heading Toluidine
MeSH Heading Tolonium
Textword Toluidine
Textword Tolonium
Combine2.1or 2.20r 230r 2.4
MeSH heading Cancer
MeSH heading Malignan*
MeSH heading Neoplasm
MeSH heading Cacinoma
Textword Cancer
Textword Médignan*
Textword Neoplasm
Textword Cacinoma
Combine2.6o0r 2.70r 280r 29o0r 2100r 211 0or 212 or 2.13
MeSH heading Oral
MeSH heading Mouth
MeSH heading Lip

MeSH heading Tongue
Textword Oral
Textword Mouth
Textword Lip
Textword Tongue

Combine2.150r 2.16 or 217 or 2.180r 2.190or 2.200or 2.21 or 2.22
Combine 2.5and 2.14 and 2.23

December 2000
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Appendix 2 - Data extraction form

Data Extraction Form

Using toluidine blue (TB) as an adjunct to clinical
examination in the diagnosis of oral cancer

Reference No.

Type of study Case Series
Clinicd Trid
Other (please specify.......coocoveiiennnnn. )
Nurnber included in study ]
Description of sample generd population
high risk group eg smokers

referred for ora lesons

previous history of ord cancer

being treated for ora cancer a time of study

other (please SPeCIfY......ccovvviiiiiiiiiiin, )

Where study conducted Primary careffidd trid
Secondary care hospita/speciaised clinic

Age of subjects Range
Mean
Median
Technique used Single direct gpplication eg with swab
Two stage direct gpplication
Snglerinse

Two gagerinse

Lesons or patients counted
Diagnosis confirmed by biopsy/histology

Number of lesonsor patientswith oral carcinomasinc CA in situ |:|

Number with ora carcinomas who were screened +ve with TB
Number with ord carcinomas who were screened +ve without TB
Number with ora carcinomas who were screened -vewith TB

December 2000 West Midlands DES report 25



Toluidine blue as an adjunct to oral cancer screening

Number with ora carcinomas who were screened -ve without TB
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Number with dysplasia ]

Number with dysplasias who were screened +ve with TB
Number with dysplasias who were screened +ve without TB
Number with dysplasias who were screened -ve with TB
Number with dysplasias who were screened -ve without TB

Number with no disease |:|

Number with no disease who were screened +ve with TB
Number with no disease who were screened +ve without TB
Number with no disease who were screened -ve with TB
Number with no disease who were screened -ve without TB

Number included in origind sample not counted in results |:|

Number identified with carcinoma or dysplasiawhere the lesions had not been identified in
aclinica examination eg where a second primary carcinoma was unexpectedly found
carcinomas

dysplasias

Generd comments
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Appendix 3 - Included studies

Warnakul asuriya®

This study was conducted on patients who had been referred with unconfirmed oral mucosa lesons
to seven pecidig centresin Ada. All dinicaly vigble lesons were charted usng WHO criteriaand
photographed, patients were then given atoluidine bluerinse. Of the 145 lesons only 86 suspicious
lesions, dye retained or not, were subjected to biopsy. Whilst recognising the need for biopsy to
confirm negative results the authors fdt that it would not be ethical to perform biopsies on negative
gained norma mucosa. As such, dthough thetrid clamsto be a study of subjects with awide range
of ord lesons, the results relate to a population with suspicious lesions.

Epstein®

The patientsincluded in this small case serieswere dl referred for diagnosis of ord mucosa changes.
Petientsincluded in the study were those in whom biopsies had been completed.

Slverman®

This study is set in an ord medicine clinic and concerns people suspected of having cancer or pre-
cancerous lesions. One hundred and thirty two (132) consecutive cases are reported. All patients
underwent biopsy.

Rosen®

This study was conducted on patients with oral mucosal lesions. Thereis no indication of any
blinding in the higtologica examination, or of examiner training and cdibration.

Mashberg®

The subjectsincluded in this study wereinitidly examined, then re-examined after a 10 to 14-day
waiting period to dlow inflammatory lesonsto hed. Only those subjects with perastent lesons were
daned. Thereisno indication of examiner training. All lesons were subjected to biopsy. This study
reports an incidenta finding of second primary cancers in the mouth and oropharynx which were
missed on clinical examination and identified when gain flowed into these areas. The number of
second primaries and the patients on whom they were found are not, however, described.

Menasse®

Thisstudy isasmall case series of patientswith ord lesons. Thereis no indication of examiner
training or of blinded histological examination. All lesions were subjected to biopsy. One patient
with cancer other than sgquamous cell carcinomais excluded from the results below.

Epstein®

Thisis a progpective case series which focuses on the use of toluidine blue in combination with
Lugol'siodine. Resultsfor dysplasiaand Squamous cdll carcinoma cannot be separated.
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Barrelier®

In this study, 235 people with a past history of ora cancer and who had subsequently been regularly
followed up and had been assessed as not having an oral leson were entered into a screening
programme where they were re-examined and screened with toluidine bluerinse. Eighty-two lesons
were sent for biopsy: 50 were visible lesions detected by the visud ingpection; 32 were areas where
there was no visible leson but which stained positive with toluidine blue. No biopsies were
undertaken from the 153 subjects who had negative results on visud ingpection and rinsing.

Siverman®

The available paper by this author presents only a summary table, no methodology isgiven. The
characterigtics of the patientsincluded in the study are not known, nor isit clear that dl patients had
their diagnos's confirmed by biopsy.

Myers’

All the subjectsin this study had a previous history of ord cancer. It seemslikdy that many of the
subjects had cancers at an advanced stage. Four patients with cancers other than squamous cell
carcinoma are excluded from the results below.

Vahidy*

Thiswas alarge udy with a high turnover of dinicians. The results given in the paper are the
interpretations of the examiners doing the initid examinations, dl cases were later re-examined by
more senior examiners but results of the re-examination are not given. Punch biopseswere taken in
al caseswhere it was clinicaly warranted, where the dye test was equivoca or positive, or where a
cytology report was suggestive of malignancy. Follow up, however, providesfina diagnosisindl
Cases.

Sgurdson®

Thisis a consecutive case series.

Reddy™

This paper presents the results of toluidine blue staining on five groups. Two groups are included
here: 420 people with squamous cdll carcinoma and ten people with pigmented areas of the paate.
The other three groups are excluded: one was a study of the use of toluidine blue dye to detect
dysplagtic lesions, one was afied study of 9,400 individuas in which there was no confirmation of
the diagnosis, and the third was a description of the saining pattern in ten norma people.

Mashberg®
This study compares direct application of toluidine blue dye with toluidine dye rinse as amethod of
adminidration. The report suggested the use of atwo stage rinse as a screening agent and the data

extracted below are those from the results of therinse. Thisis the only included study to usethe
two-stage rinse approach currently recommended by the manufacturer.
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Feaver®

In addition to the studies reported in the literature, data has been made available on the results of an
ora cancer screening programme for staff aged over 40 years working for Marks and Spencer PLC.
The screening is undertaken by denta practitioners working to a common screening protocol.
Screening has been undertaken since 1993. Between 1993 and 1996, 11,970 patients were visualy
screened without the additiond use of toluidine blue dye. Following this, a study has been conducted
into the acceptability of using toluidine blue dye as an adjunct to screening based on 140 staff.* This
showed that 83% of patients found the screen to be “a comfortable experience’, athough 31%
indicated they were anxious about receiving the Orascreen.®® There was no attempt to measure the
anxiety in those who screened positive on the first rinse (13.6% of those screened). Unpublished
datamade available to us reveded that one patient had a visudly observable lesion thet stained on
two occasions and was referred to secondary care. The lesion was diagnosed as “tobacco related
leson” and resolved before a biopsy was taken (Persond communication from Gerdd Feaver, Chief
Dentd Officer, Marks and Spencer PLC). The small size of the toluidine blue cohort meansthe
sudy it does not have the power to detect any Satigticaly significant effect of the use of toluidine
blue as an adjunct to oral cancer screening in general dentd practice.
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Appendix 4 - Excluded studies

Author

WarnakulasuriyaK.A.A.S. and

Johnson N.W’

Johnson N.W.*

Johnson N W*#

Johnson N W*

Johnson N W*#

Johnson N W*

Chamberlain J*®

Johnson N W and
WarnakulasuriyakK A A S°

Speight PM and Morgan P R

Saully C?

Downer M C and Speight PM*

Saully C*

Frame P S and Rosati C *°

Porter SR and Scully C**
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Internationa Denta Journa
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FDI World (1997) 6(3)19-21

FDI World (1997) 6(4) 7-11

FDI World (1997) 6(5) 7-13
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Background information and
expert opinion with no
additiond data
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expert opinion with no
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Background information and
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FDI World (1997) 6(6) 10-16 Background information and

FDI World (1998) 7(1)14-19

Community Denta Hedth
(1993)10 (Suppl 1) 5-10

Community Dental Hedlth
(1993) 10 (Suppl 1) 13-19

Community Denta Hedth
(1993) 10 (Suppl 1) 31-41

Community Dentd Hedth
(1993) 10 (Suppl 1) 43-52

Community Dental Hedlth
(1993)10 (Suppl 1) 71-78

Ora oncology. European
Journa of Cancer
(1995);31B(1):16-26
Guideto Clinical Preventive
Services, (16. Screening for
ord cancer) Draft chapter
update Ch 16

expert opinion with no
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Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additional data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additional data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Br Dent J 1998 Jul 25th 185:2 Background information and

72-73
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Gen Dent 1985 Nov-Dec
33:6, 492-493

JDent Assoc S Afr 1989 Mar

Niekerk P J,and van Heerden W (Suppl 1) 2-5

F53
Miller RL SmmsB W, and
Gould A R

Portugd L G, WilsonK M,
Biddinger PW and Gluckman J
L55

Epstein JB and Scully C*

Mashberg A and Samit A M>’

Silverman S and Greenspan D*®

AllenC M

JOra Pathol 1988 Feb 16:2,
73-78

Arch otolaryngol Head Neck
Surg (1996) May 122(5) 517-
519

Spec Care dentist (1997) Jul-
Aug 17(4) 120-128

Cancer journd for dinicians
(1989) 39(2) 67-88

CDA J(1985) May 13(5) 29-
33

Ora surg Ora med Ord
Pethol ord pathol Oral radiol
Endod (1998) Sep 86(3)255

Sugarman J, Hamilton R, Graham Arch Surg (1970) 100: 240-

W Petd®

Boden E™*

Helsper J, Shap G S, and
Bullock W K®

Matthews D C, BantingD W,
and Bohay R N®

SrivastavaY C and Mathur M®

Pizer M E,*®°

Mashberg A,%

Barrdlier P, Rame JP, ChadeJ,

and Souquieres Y%’
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Jof Ora Surg and Ordl
Path(1967) 23: ?

Am J Surg (1963) 106; 802-
806

JCan Dent Assoc. (1995)
Sep, 61:9, 785-791

N JIndian Dent Assoc (1971)
May 43(5) 98-101

VaDent J(1975) Aug 52(4)
53-54

JAMA (1981) 245:2408-
2410

Rev Stomatol Chir Maxillofac
(1980) 81 (6) 364-367

West Midlands DES report

additional data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additional data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additional data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additiond data

Background information and
expert opinion with no
additional data

Background information and
expert opinion with no
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Duplicate of assessed
publication

Early report of study assessed
in later publication

Early report of study assessed
in later publication

Early report of study assessed
in later publication
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Bardlier P, Rame P, Chade J,
Souquieres 'Y, and Lecacheux
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Actua odontostomatol (Paris) Early report of study assessed

(1982) 36(137) 87-92
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Vaughan C W
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in later publication

Only pogitive stain results were
biopsied

VaMed (1979) Nov 106 (11) Only positive stain results were

860-862

biopsied

Dent dig (1971)Jdul 77(7) 400- Only poditive dain results were

403
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ord cancer screening
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