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BACKGROUND: The histologic classification of pre-can-
cerous and cancerous oral lesions has generally shown
poor agreement between pathologists, but lesion and
patient characteristics that may affect diagnostic reliabil-
ity have not been explored.

METHODS: Eighty-seven clinically suspicious oral lesions
biopsied from 81 patients with previous upper aerodiges-
tive tract cancer were independently classified by their
local pathologist and a central pathology committee.
Interobserver reliability between the local pathologist
and the central pathology committee was measured with
weighted kappa (k,) statistics and corresponding 95%
confidence intervals (CI).

RESULT: The «,, for pathologic diagnosis was 0.59 (95%
Cl: 0.45, 0.72), and was higher for lesions without inflam-
mation (0.67 (95% CI: 0.53, 0.80) than inflamed lesions
(—0.10 (95% CI: —0.27, 0.07)). Greatest agreement was
seen for lesions located in the buccal mucosalvestibule
(xw=10.68 (95% CI: 0.46, 0.91)) and tongue (x,, = 0.62 (95%
Cl: 0.40, 0.84)). Least agreement was found for lip/labial
mucosa lesions («,, = —0.04 (95% Cl: —0.34, 0.27)). Punch
biopsies («,, = 0.67 (95% CI: 0.54, 0.80)) had greater inter-
observer reliability than wedge biopsies («,,=0.38 (95%
Cl: 0.12, 0.64)).

CONCLUSIONS: These data suggest that the presence
of inflammation, lesion site, and biopsy technique modifies
the reliability of oral lesion histologic diagnoses.
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Introduction

It is estimated that 27 700 new cases of oral and pharyngeal
cancer will be diagnosed in the US during 2003, while 7200
people will die of the disease (1). Because of their location,
oral and pharyngeal carcinomas can also be associated with
significant morbidity, as these cancers and treatments
thereof can be disfiguring and can affect daily functions,
negatively impacting quality of life. The 5- and 10-year
survival rates are low: 56 and 41%, respectively (1). The
survival rates have remained relatively unchanged for the
past three decades, probably because of late recognition of
the disease (2). Consequently, there is an increasing empha-
sis on early diagnosis and close monitoring of pre-cancerous
lesions.

Because of the variable clinical presentation and the
potential for transformation of suspicious lesions, the stan-
dard of care is to perform biopsies to obtain ‘gold standard’
diagnoses. These clinically suspicious lesions are evaluated
histologically for the presence and extent of dysplasia.
Lesions that exhibit dysplasia are considered pre-neoplastic,
with the transformation rate of dysplasia to cancer having
been reported as high as 36.4% (3). Epithelial pre-neoplastic
and neoplastic oral lesions comprise a continuum from mild
dysplasia to carcinoma, with specific criteria of oral epithe-
lial changes defining each stage along the continuum (4, 5).
However, because of the subjective nature of histologic
diagnoses, individual variations have existed among obser-
vers, and further, there has been disagreement as to which
criteria contribute more to a lesion’s diagnosis (6). This
variability is particularly problematic, as incorrect or incon-
sistent diagnoses may lead to over- or undertreatment and
different prognoses for the same lesion.

There have been few formal studies to determine the
reliability of pathologic diagnosis for oral pre-cancerous
and cancerous lesions. Although criteria exist for histologic
classification of these lesions, four previous studies have
shown generally poor agreement between pathologists when
making diagnoses (7-10). However, these studies were
limited by the fact that they did not evaluate characteristics
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of lesions that may have affected the reliability. Also, they
were limited in the number of pathologists, thereby reducing
generalizability of the results. We studied interobserver
reliability in the diagnosis of oral epithelial lesions in
patients with previous upper aerodigestive tract (UADT)
cancers, including whether specific characteristics of lesions
(e.g. tumor site, inflammation, and oral cancer risk factor
status) influenced the magnitude of interobserver differ-
ences.

Materials and methods

The data for this analysis were collected as part of a multi-
center study of Tolonium Chloride (OraTestTM, Zila Bio-
medical Inc., Phoenix, AZ, USA), a rinse designed to assist
clinical examination and biopsy site selection of clinically
suspicious oral lesions. Patients who had been previously
treated for UADT carcinoma were enrolled at 10 centers in
the USA and one each in Canada and the UK. All patients
provided informed consent under procedures approved by
institutional review boards. Inclusion criteria were: age
18 years or older, treated within the past 2 years for UADT
carcinoma, capable of providing informed consent, and able
and willing to follow instructions. Exclusion criteria were:
participation in any experimental study of a drug or device
within 30 days of entry, treatment for UADT in the 3 months
prior to entry, pregnant/breast feeding females, and any
medical condition that would prevent study participation.

After participants provided written consent, a study inves-
tigator conducted a thorough examination of each patient’s
oral mucosa. The exact location of all lesions were noted on
a case report form grid, which contained a schematic of
dorsal and ventral view of the mouth, including lips, labial
mucosa, gingiva, vestibule, buccal mucosa, floor of mouth,
hard palate, soft palate, anterior/posterior pillar, and tongue.
If a lesion was judged to require immediate histopathologic
evaluation, a biopsy was completed at this first visit. Other
lesions were biopsied if judged to be clinically suspicious
upon re-examination 10-21days later. Lesions that pre-
sented clinically as: (i) homogeneous leukoplakia; (ii)
non-homogeneous leukoplakia (erythroleukoplakia); or
(iii) erythroplakia were determined to be clinically suspi-
cious (4). Either wedge or 3—4-mm punch biopsies were
performed according to the standard procedures at each
investigational center. All biopsy specimens were placed
in a container with 10% formalin labeled, and sent to the
local collaborating pathologist.

The study protocol called for each lesion to be diagnosed
by both the local, experienced collaborating pathologist as
well as each of two experienced pathologists at the central
pathology laboratory. There were 21 local and 3 central
pathologists with a mean of 18.6 +9.8 (range: 3-35) and
22.0 £ 11.0years (range: 11-33) of experience, respectively.
The breakdown of pathology specialty was as follows: 10
(41.7%) general cancer pathology; 4 (16.7%) general
pathology; 4 (16.7%) cancer pathology; 4 (16.7%) head
and neck cancer pathology; and 2 (8.3%) oral and max-
illofacial pathology. The three central pathologists included
two head and neck cancer pathologists and one oral and
maxillofacial pathologist. At some field sites, the local
pathology laboratory provided the central pathologist with
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the identical slides upon which the local diagnosis was
based. At other field sites, the central pathologists were
provided with slides from the sections made immediately
adjacent to the biopsy specimen sections that yielded the
slides for the local pathology review, i.e. two sets of slides
were produced, prepared from alternating sections. Local
and central pathologists were blind to the clinical findings,
and all pathologists performed their assessments indepen-
dently of one another. If the two diagnoses among the central
pathologists did not agree, the specimen was evaluated by a
third pathologist in the central laboratory, and the diagnoses
of all three pathologists were reported. In this study, the
central pathologists were not in complete agreement for
three specimens.

Each biopsy was categorized histologically as: no abnorm-
ality, benign, dysplasia, carcinoma in situ, invasive carcinoma,
and ‘other’. Nine of 96 total lesions were categorized as
‘other’, and they all were diagnosed as radiation fibrosis.
Consequently, these lesions were excluded from the analysis.
Dysplasia was characterized as cellular (cytologic) abnorm-
alities, which may include: variation in cell size, morphology,
and/or staining characteristics, increased and abnormal mito-
tic figures, or maturation orientation. The pathologists used
individual histopathologic experience and expertise in evalu-
ating such cellular abnormalities, rather than collectively
agreeing upon the specific morphologic characteristics that
should be considered relevant for grading of dysplasia. When
dysplasia was seen in the full thickness of the epithelium in any
one microscopic field, the diagnosis was carcinoma in situ,
while squamous cell carcinoma involved disruption of the
basement membrane and invasion into the lamina propria by
dysplastic cells. Benign lesions were subcategorized as exhi-
biting keratosis, hyperkeratosis, or hyperplasia, whereas dys-
plastic lesions were subclassified as either mild, moderate, or
severe. Each pathologist also characterized each biopsy
according to level (amount) of inflammation (none, mild,
moderate, or severe), and the extent (thickness) of dysplasia
in the epithelium was recorded for dysplastic lesions (<1/3,
<2/3,and >2/3). Treatment at each center was based upon the
diagnosis made by the local pathologist. However, for the
purposes of this study, the diagnosis made by the central
pathology laboratory was accepted as the definitive diagnosis.

Interobserver reliability was measured with unweighted
and weighted kappa («) statistics and corresponding con-
fidence intervals (CI) (11). Kappa is a measure of agreement
that corrects for the agreement that would be expected by
chance. The unweighted kappa considers all disagreements
considered to be equally important, while the weighted
kappa (xy,) yields a higher reliability when disagreements
between raters are small compared with when they are large.
In general, the following scale was used to rate kappa values:
poor = 0.00-0.40, good = 0.41-0.70, very good = 0.71-0.80,
and excellent =0.81-1.00. The number of categories eval-
uated ranged from 3 (i.e. mild, moderate, and severe dys-
plasia) to 7 for lesion diagnosis. Lesions were then stratified
by lesion characteristics, and kappa values were determined
within each of these groups. For characteristics that were
subject to interobserver variation, such as inflammation,
only lesions for which there was agreement for that char-
acteristic were used in determining kappa values. For lesions
in which there was disagreement regarding lesion diagnosis,



Table1 Selected characteristics of oral lesions

Characteristic Number of lesions (%)

Site of biopsy

Lips/labial mucosa 7(8.1)
Floor of mouth 9 (10.3)
Tongue 29 (33.3)
Gingiva/hard palate 18 (20.7)
Vestibule/buccal mucosa 21 (24.1)
Other site 3 3.5)
Biopsy type
Punch 48 (55.2)
Wedge 39 (44.8)
Inflammation®
Yes 13 (14.9)
No 51 (59.8)

“Only includes lesions for which both sets of pathologists agreed on
presence or absence of inflammation.

the diagnoses of one central pathologist were chosen at
random for the analysis. Kappa values and CI were deter-
mined with SAS Statistical Software (Cary, NC, USA).

Results

A total of 87 biopsies of lesions were performed on 81
subjects. The average participant age was 61.6 £ 11.8 years,
and 61 (75.3%) were male. 60 (74.1%) of the participants
were Caucasian, 16 (19.8%) African—American, 3 (3.7%)
Asian, and 1 (1.2%) each Hispanic and Native American.
Ten (12.4%) participants reported never having used
tobacco, 44 (54.3%) were past users, and 27 (33.3%) of
the participants reported current use of tobacco products.
Ten (12.4%) participants had never used alcohol, 34 (42.0%)
were past users, and 37 (45.6%) of the participants reported
current alcohol drinking. Lesion characteristics are pre-
sented in Table 1.

The pathologic diagnoses made by the central and the
local pathologists are jointly presented in Table 2. For the
entire study population, the k,, for lesion diagnosis was 0.59
(95% CI: 0.45, 0.72). When the pathologic diagnoses were
collapsed into three categories of ‘no abnormality/hyperker-
atosis’, ‘mild, moderate, or severe dysplasia’, and ‘carci-
noma in situ/carcinoma’, the «,, value increased to 0.70
(95% CI: 0.56, 0.84; Table 3). The «,, value on the extent
of inflammation was 0.37 (95% CI: 0.17, 0.56). Lesions
demonstrating no inflammation (as agreed upon by all
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Table3 Agreement on pathologic diagnoses, overall and by presence or
absence of inflammation.

Ky (95% CI)

Pathologic diagnosis (N =87)
Pathologic diagnosis, three categories® (N = 87)
Pathologic diagnosis, non-inflammed
tissue (N=151)
Pathologic diagnosis, inflammed tissue (N = 13)

0.59 (0.45, 0.72)
0.70 (0.56, 0.84)
0.67 (0.53, 0.80)

—0.10 (—0.27, 0.07)

“Three pathologic diagnostic categories: ‘no abnormality/hyperplasia’,
‘mild, moderate, or severe dysplasia’, ‘carcinoma in situ/carcinoma’.

Table4 Agreement on pathologic diagnoses, by lesion site®

Lesion site Ky (95% CI)

Tongue (N=29)

Lip and labial mucosa (N=7)
Gingiva and hard palate (N =18)
Buccal mucosa and vestibule (N=21)
Floor of mouth (N=9)

0.62 (0.40, 0.84)
—0.04 (—0.34, 0.27)
0.42 (0.07, 0.76)
0.68 (0.46, 0.91)
0.49 (0.24, 0.74)

“Does not include three lesions, one on the soft palate, and two on the
tonsillar pillar, listed as ‘other site’.

pathologists) had a «,, for lesion diagnosis that was much
higher (ky, =0.67 (95% CI: 0.53, 0.80)) than lesions that
were inflamed («,, = —0.10 (95% CI: —0.27, 0.07); Table 3).
Lesions exhibiting inflammation were graded no higher than
mild dysplasia.

When stratified by intraoral site (Table 4), greatest agree-
ment was seen for lesions located in the buccal mucosa/
vestibule (ky, =0.68 (95% CI: 0.46, 0.91)) and tongue
(kw=0.62 (95% CI: 0.40, 0.84)). Least agreement was
found for lip and labial mucosa lesions (ky, = —0.04 (95%
CI: —0.34, 0.27)). Punch biopsies (ky, = 0.67 (95% CI: 0.54,
0.80); n=48) had greater interobserver reliability than
wedge biopsies (kyw =0.38 (95% CI: 0.12, 0.64); n=39).

When the pathologic diagnoses of carcinoma in sifu and
carcinoma were combined into one category and were
compared to lesions diagnosed as a less serious disease
(i.e. bivariate comparison), the kappa value was poor
(unweighted x =0.39 (95% CI: —0.20, 0.97)). Among dys-
plastic lesions, agreement as to the dysplasia thickness was
poor (kg =0.10 (95% CI: —0.09, 0.30)).

Kappa values for the presence and degree of inflammation
were greatest for current alcohol drinkers (ky, =0.50 (95%

Table2 Distribution of pathologic diagnoses according to pathologist (central pathologists vs. local pathologists)

Central pathologist

No Hyperplasia/ Mild Moderate Severe
Local pathologist abnormality hyperkeratosis dysplasia dysplasia dysplasia Carcinoma in situ Carcinoma
No abnormality 20 16 3 3 1 0 1
Hyperplasia/hyperkeratosis 8 13 2 2 0 0 0
Mild dysplasia 0 0 1 1 0 0 0
Moderate dysplasia 0 0 1 2 1 0 1
Severe dysplasia 0 0 0 0 1 1 0
Carcinoma in situ 0 0 0 0 0 1 2
Carcinoma 0 0 0 1 0 0 5
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Table5 Agreement on presence and degree of inflammation, and patho-
logic diagnoses, by alcohol and smoking habits

Ky (95% CI)

Presence and degree of inflammation
Non-drinkers (N = 10)
Past drinkers (N = 35)
Current drinkers (N=42)
Non-smokers (N =10)
Past smokers (N =48)
Current smokers (N =29)

—0.06 (—0.47, 0.35)
0.32 (0.08, 0.56)
0.50 (0.18, 0.82)
0.36 (—-0.20, 0.91)
0.47 (0.23, 0.71)
0.19 (—0.19, 0.56)

Pathologic diagnoses
Non-drinkers (N = 10)
Past drinkers (N = 35)
Current drinkers (N =42)
Non-smokers (N =10)
Past smokers (N =48)
Current smokers (N =29)

0.51 (0.14, 0.89)
0.65 (0.39, 0.91)
0.54 (0.37, 0.71)
0.71 (0.41, 1.00)
0.63 (0.48, 0.79)
0.42 (0.12, 0.71)

CI: 0.18, 0.82)), intermediate for past drinkers (xy, =0.32
(95% CI: 0.08, 0.56)), and very low for non-drinkers
(kw=—0.06 (95% CI. —0.47, 0.35)). Agreement regarding
the presence of inflammation was lowest for current smokers
(kw=0.19 (95% CI: —0.19, 0.56)) compared to past smo-
kers (x,=0.47 (95% CI: 0.23, 0.71)) and non-smokers
(kw=0.36 (95% CI. —0.20, 0.91); Table 5).

Agreement in pathologic diagnosis was very similar for
current drinkers (ky, =0.54 (95% CI: 0.37, 0.71)), past
drinkers (ky, = 0.65 (95% CI: 0.39, 0.91)), and non-drinkers
(kw=0.51 (95% CI: 0.14, 0.89)). Kappas for pathologic
diagnosis were lowest for current smokers («y, = 0.42 (95%
CI: 0.12, 0.71)), intermediate for past smokers («x, = 0.63
(95% CI: 0.48, 0.79)), and highest for non-smokers
(kw=0.71 (95% CI: 0.41, 1.00); Table 5).

Discussion

Relatively few studies have attempted to determine the
reliability of pathologic diagnosis for oral pre-cancerous
and cancerous lesions. In 1985, Pindborg et al. (7) reported
displaying nine photomicrographs of oral lesions at a scien-
tific meeting of oral pathologists. Each of the 72 participants
formulated diagnoses of the lesions, ranging from no dys-
plasia to frank carcinoma. The range of agreement for
different histologic diagnoses was 1-78%. For example, a
case of carcinoma in situ on the buccal mucosa had a 1%
agreement, while a case of carcinoma in situ on the floor of
mouth had a 78% agreement. Those data did not consider the
seriousness of diagnostic disagreements, nor were chance
agreements taken into account analytically. While not all
participants were experienced oral pathologists, there was a
great variability in the diagnoses. In another study, two
general pathologists and two oral pathologists evaluated
100 consecutive specimens of oral leukoplakia lesions
(8). Interobserver agreement between the four pathologists
was evaluated. Resulting kappa values ranged from 0.27 to
0.45, regardless of whether the diagnosis was made by a
general or oral pathologist. A third reliability study eval-
uated inter- and intraobserver agreement on 60 oral epithe-
lial lesions among six board-certified oral pathologists (9).
Kappa values ranged from 0.15 to 0.41 (poor) for inter-
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observer agreement and ranged from 0.05 to 0.49 (poor) for
intraobserver agreement. When expanded to ‘within one
histological step’, the kappa values improved to 0.70-0.88
(excellent) for interobserver comparisons and 0.73-1.00
(excellent) for intraobserver comparisons. A fourth study
evaluated the interobserver reliability among four patholo-
gists reviewing 196 leukoplakias (10). Kappa values were
determined for two pathologists at a time, and ranged from
0.17 to 0.33 with three categories of mild, moderate, and
severe dysplasia. Kappa values were 0.21-0.34 when just
two categories of ‘favorable’ (mild and moderate dysplasia)
and ‘poor’ (severe dysplasia) were used.

The subjectivity of the diagnosis of pre-cancer is not
limited to oral lesions. Studies of cervical epithelium, which
share many characteristics with oral tissue, have shown
variability in the diagnosis and grading of dysplastic lesions
(12-14). The highest kappa value in these studies reached
0.69, but only after pathologists agreed on which morpho-
logical characteristics should be considered relevant for
grading (14). In general, diagnostic tests that require sub-
jective interpretation have yielded poor interobserver relia-
bility.

Our study suggests that oral pathologists can achieve fair
to good agreement in the diagnosis of clinically suspicious
lesions. Our overall kappa was 0.59 (95% CI: 0.45, 0.72),
which is higher than that obtained from previous studies
(8-10). When the histologic diagnosis was simplified into
three general categories of ‘no abnormality/hyperplasia’,
‘mild/moderate/severe dysplasia’, and ‘carcinoma in situ/
carcinoma’, the interobserver reliability value improved
(kw=0.70 (95% CI. 0.56, 0.84)), which is contrary to
findings from other studies (10). However, the kappa com-
paring diagnoses of ‘carcinoma in situ/carcinoma’ vs. less
serious disease (i.e. bivariate comparison) was 0.39 (—0.20,
0.97). The potentially serious nature of the disease and its
treatment mandates a much higher level of diagnostic relia-
bility. Different diagnoses may result in unacceptable levels
of over- and underdiagnosis of serious lesions.

Interobserver agreement for pathologic diagnosis was
similar in non-drinkers, past drinkers and current drinkers.
The kappa was slightly higher among non-smokers com-
pared to past or current smokers, probably because of less
tissue trauma in non-smokers.

Nonetheless, depending upon lesion characteristics, the
interobserver reliability measures varied greatly. Interobser-
ver agreement varied with lesion site. While it is reassuring
to observe good agreement for buccal mucosa/vestibule and
tongue lesions, the poor agreement seen in lip and labial
mucosa lesions is of concern. It is possible that kappa values
for buccal mucosa/vestibule and tongue lesions are high
because lesions in these areas are common pre-cancerous/
cancerous sites. In particular, within the tongue, there was
evidence for greater agreement with lesions on the lateral
surface, the common location for tongue lesions, compared
to dorsal or ventral lesions (data not shown). Consequently,
pathologists may be more familiar with diagnosing lesions
from suspicious locations.

Our data also suggest that punch biopsies provide greater
interobserver reliability than wedge biopsies. Our study used
3—-4-mm punch biopsies, which supplied the pathologist
with less tissue than wedges and therefore less of a chance



that the sample would contain heterogenous features that
makes a diagnosis difficult. Punch biopsy technique may
also result in more consistent sampling and positioning of
tissue as punch biopsies were submitted on backing paper,
which may allow greater ease of tissue sectioning for
histopathologic review.

As assessment of dysplasia thickness has poor reliability
in our study, we suggest that this criterion is not reliable in
diagnosing grades of dysplasia.

Our study suggests that the presence of inflammation can
modify reliability of oral lesion diagnoses. Inflammation
may induce reactive atypia, may be associated with dys-
plastic changes in lesions, and/or may reduce a pathologist’s
ability to observe dysplastic changes. In this study, epithelial
changes in inflamed lesions were graded only as no abnorm-
ality, hyperplasia/keratosis, or mild dysplasia. Moreover,
interobserver reliability regarding the presence of inflam-
mation was fair at best. Consequently, the severity of lesions
exhibiting inflammation may be underreported. Finally,
among smokers, the reliability of assessing the presence
and extent of inflammation is lower compared to past and
non-smokers, possibly because of chronic alterations of
tissue that result from smoking.

Our study included 21 local pathologists from a variety of
pathology specialties, representing those commonly seen in
clinical practice. The three central pathologists included two
head and neck cancer pathologists and one oral pathologist.
None of the local or central pathologists were aware that
their diagnoses were being compared to those made by other
pathologists. Two of our ‘gold standard’ central laboratory
pathologists evaluated lesions individually and, when their
diagnoses were not in complete agreement, a third pathol-
ogist established a diagnosis, and all three diagnoses were
reported. We believe that this protocol allowed for highly
accurate diagnoses by the central pathology laboratory. One
may argue that this spectrum of pathologists might not be
representative of those who commonly diagnose suspicious
oral lesions. However, previous studies that have evaluated
agreement among pathology specialists have found no
greater interobserver reliability than among general histo-
pathologists (8, 9, 15).

Other studies have been discounted for having incorpo-
rated bias into the selection of pathologic specimens when
evaluating the interobserver reliability of histologic speci-
mens in general (16). Examples of sources of bias include
non-random selection of slides or inclusion only of more
difficult cases. In our study, we evaluated lesions as eligible
and consenting patients presented in clinic during the time
period of the study, so we did not integrate bias into our
lesion selection.

One limitation of our study is the fact that we were only
able to obtain 87 lesion specimens, which caused small
sample sizes when subgroups were examined. While the
large number of pathologists who participated in the study
increased the generalizability of the results, it is also pos-
sible that the variety of experiences offered by these pathol-
ogists was another limitation to the study. Some pathologists
may have had excellent interobserver agreement, but this
was not seen because the kappa values generated were based
on the combined interobserver reliability of all of the
pathologists. Furthermore, the study may have been limited
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by the fact that the two sets of slides evaluated by the local
and central pathologists were not always identical, but rather
were based in some instances on adjacent microtome sec-
tions (steps). While the overall patterns of interobserver
reliability are not likely to have been strongly affected by
this aspect of our study, we might have observed somewhat
higher kappa values on pathologic diagnosis and inflamma-
tion status had the paired pathology review for all lesions
been based on the same slides.

The results from this study emphasize the need to reduce
the variability in the diagnosis of oral pre-cancerous and
cancerous lesions. One suggestion to improve diagnostic
accuracy has been to combine borderline lesions into one
category, such as has been suggested with the ‘Bethesda
System’ for cervical neoplasia (16), as the level of inter-
vention is frequently the same. Nevertheless, the future
may rely on the application of molecular markers to aid in
the diagnosis of pre-cancerous and cancerous lesions of the
oral cavity. Progression from benign to malignant disease
is a genetic process, later visualized at the cellular level
(phenotypic change) and ultimately at the clinical level.
Recent studies have used microsatellite and other genetic
and DNA markers to identify molecular genetic profiles of
malignant risk in pre-malignant oral lesions (10, 17-25),
and such profiles show promise in accompanying histo-
logic diagnoses in the future. Ultimately, the goal is to
use molecular tools to assist in earlier identification of
high risk lesions and to lead to more accurate histologic
diagnoses.
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