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ABSTRACT

In order to improve early detection, it is imperative to increase the
h.ealth-care providers’ depth of knowledge about oral cancer, their
risk factors and the most common oral precancerous conditions
with malignant potentials. The present study identifies the clinical
and histologically relevant parameters of malignancy since it is not
every precancerous lesion that has the potentials of turning into
cancer. Emphasis was placed on the role of molecular biology in
early detection and future management of precancerous lesions with
malignant potentials.

Currently, the new innovative visual-based techniques show
promising results, but lack strong evidence to support their
effectiveness in early detection. Their utilization in clinical practice
is still anecdotal. However a combination of molecular
investigation techniques, with these visual aids and saliva based
diagnostic techniques show a promising future in early detection of
oral precancerous lesions.
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Introduction

Oral cancers are often preceded by visible clinical
changes in the oral mucosa, usually in the form of
white or red patch. Prevention and early detection
of such potentially malignant disorders (PMDs)
will decrease the incidence and improve survival
ofthose who develop oral cancer."

Public awareness about the signs, symptoms and
fisk factors of PMDs is still very poor. In addition,
health-care provider's acquisition of knewledge
and necessary skill for management of PMDs is
low. Both have resulted in the delay in identifying
and early diagnosis of PMDs.’ The ultimate goal
of this review is the reduction of oral cancer
mortality through the update of health-care
providers about the high-risk PMDs.

1. Clinical factors associated with increased
risk of malignancy

Only a small fraction and not all PMDs turn
malignant, therefore the challenge has been to
identify the high-risk lesions that could turn
malignant. Researchers found that greater than
normal risk for malignant phenotype are
associated with the following clinical parameters:

A. Red andwhite intermixed lesions.

Two main clinical types of leukoplakia (Figure 1a)
are recognized, being homogeneous and non-
homogeneous leukoplakia. The distinction of
these is purely clinical, based on surface colour
and morphological (thickness) characteristics,
and do have some bearing on the outcome or
prognosis. Homogeneous lesions are uniformly
flat, thin and exhibit shallow cracks of the surface
keratin. The risk of malignant transformation is
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to treatment by surgical excision.' Nen
homogeneous varieties include: |
. SN\“NI mixed, white and red. but retaining
predominantly white character: o
* nodular small polypoid outgrowths, rounded

red orwhite excrescences:
¢ vermucous: wrninkled or corrusated surface
appearance.

Oral erythroplakia (Figure 1b) is a fiery red patch
that cannot be characterized clinically or
pathologically as any other definable disease’.
Erythroplakia is often flat with a smooth or
granular surface. Numerous other red patches .
macules that could arise on the oral mucosa should
be excluded before considering erythroplakia as
the diagnosis. Ervthroplakias is relatively
uncommon on their own and ofien present as
mixed red-and-white lesions. These should be
considered under the term ervthroleukoplakia.™

B. Proliferative verrucous leukoplakia

(PVL) (Figure Ic).

PVL is a recognized specific bpe of non-
homogeneous leukoplakia with an extremely l}igh
propensity for malignant transformation.
Verrucous carcinomas exist within the histologic
continuum ranging from benign squamous
hyperplastic lesions and pmlifcm.i\:e \ernl),cous
Jesions to invasive squamous ce!l carcinoma.

Distinguishing verrucous carcinoma from these
similar benign and malignant processes may be
difficult. The belief by earlier mscamhe_rs that
verrucous carcinomas may e\;ol\'e into 2
conventional invasive squamous cfll carcinoma
may be due to presence of small foci of squamous
cell carcinoma in those lesions with domnant
features of verrucous carcinoma. Some
jnvestigators consider verrucous squamous
carcinomas to be “hybrid” forms of verrucous

carcinoma or a squamous cell carcinoma with
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patients to manage are those with mul;i-::' .
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Modem concepts of carcinogenesis !ht!;
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can develop. Widespread leukoplakias haves
shown to have higher rates of malg
transformation than more localized lesions
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. Age at presentation.

Some authors have identified late presentation of

leukoplakia at age above 60 years, with a high risk
of malignant transformation, especially in
¢o junction with homogeneous appearance at the
lo ral aspect of the tongue.” ™" Recent studies
w that 1% to 5% of PMDs afTect the younger
age group of 30 years. This may be due to the fact
that various extrinsic and intrinsic actiological
factors are now more prevalent in today's younger
population.”™ "

H Gender:

The | ~der prevalence of oral premalignant
esions controversial with some studijes
indicat:  nale preponderance, which was further
linked ¢  ~posure to high risk habits such as,
smoking ' alcohol consumption in many
instances  ‘owever other studies have stated
higher pr. - icnce in females. Furthermore the

incidence < malignant transformation according
to gender is also controversial, as some studies
indicate higher malignant transformation in
females; while others observed no gender
difference in malignant tendency.™*

There are higher transformation rates in
erythroplakia, speckled leukoplakia and in
proliferative verrucous leuko-plakia. Others with
high transformation rates include sublingual
lekoplakia, candidal leukoplakia and syphilitic

leukoplakia, which is exceptionally rare now. Not.

dll leukoplakias are potentially malignant; for
tample, hairy leukoplakia seen mainly in
Mmunosuppressed people has no known
Malignant potential. The other potentially
Malignant lesions or conditions may include
winic cheilitis, oral submucous fibrosis and some
<hen planys, However, most other oral white
wons, such as homogeneous leukoplakias, have
“Ylow Potential for malignant transformation.

mcsgﬁl'"i“' dilemma is to determine the
f")mci::E Potential of an oral PML and, apart
dysplasi ‘%l appearance and location, epithelial
 hag conventionally been the marker
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" 71Psy should supplement clinical
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cliugm»six. In addition, OSCC, even if clinically
l\u“u!)lc, can resemble oral PML and some common
oo vl o e diflenimpen

_ on of
nmlfp.nnnt lesions  from benign lesions, Also
malignant transformation of pménlinlly nmlip,nnn;
eS10ns cannot be accurately predicted based
solely upon clinical characteristics, The only
mclhf)d Currently available to reliably determine
!hc diagnosis and give an indication of prognosis
is the laboratory histopathology examination of a
tissue sample, since it is accepted that dysplasia
may precede malignant change. Therefore it is
mandatory to biopsy any persistent mucosal lesion
v\:hcrc l!lCl‘c is no absolute confidence that the
diagnosis is that of a benign lesion. There should
be a high index of suspicion, especially of a
sollta.ly lesion present for over 3 weceks. In
practice therefore, all ulcerated, red, white or
mixed solitary oral lesions persisting 3 weeks or
more require biopsy evaluation.™*

2. Microscopic assessment of malignant
potential

The histopathological feature of oral epithelial
dysplasia (OED) is characterized by architectural
distortion and accompanied by cytological atypia,
with loss of normal maturation and stratification
of keratinocytes.””

"Dysplasia" is the term that is uscd
context of mucosal pre malignancic: |

there is the need to distinguish betwe:

changes and architectural changes.

Cellular Alterations in Dysplasia. |
assessment of epithelial dysplasia, alterations o,
individual epithelial cells should be evaluated.
Features such as dark-staining nuclci, an
increased nuclear-to-cytoplasmic ratio, as well as
variation in size and shape should be nou:,d.' In
addition, the nuclei often show marked variation
in size and may have enlarged nucleoli. An
increase in mitotic activity may also.bc seen in
many reactive lesions, but abnormal mltflses, ?ii '
well as mitotic figures founfl in unusua oT_a s
above the basal cell layer indicate premaligh

cellular alterations.
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i ithelis oplasia
(i) the squamous intraepithelial neopla
system, " and §
(i) the | jubljana classification.
N 1
W/ O Dvsplasia Classification
T WHO dysplasia system

f oW g catepories:

includes the

perplasia with increased number of
g iy AaASke

cells. i
- :: may be an increased number of cells in the
ere ma) h

«pinous layer (acanthosis) or in the basal and
sarabasal cell layers (basal cell hyperplasia). The
architecture of epithelium is preserved; there is no
cellularatypia

Dysplasia with Three Grades (Figure 2)
Architectural disturbance is
« third of the epithelium and is

L]
Mild Dysp
Jimited to the

sccompanic: logical atypia.

\oderate D «: Architectural disturbance
hatextends i1 *middle third of the epithelium
is the initial c1 n for recognizing this category

of dysplasia. wwever, consideration of the
dgegree of ¢y ological atypia may require
wpgrading to sevcre dysplasia.

Severe Dysplasia: Architectural disturbance with
ssociated cytological atypia is greater than two-
turds of the epithelium. However, as noted when
dscussing moderate dysplasia, architectural
dswrbance is limited to the lower and middle
bid of the epithelium, but with sufficient
aological atypia may be included in this
egory,

' Carcinomain Situ

‘Cl.'tinoma in situ is represented by full or almost
4l thickness architectural abnormalities in the
"B cellular layers accompanied by pronounced
“logical atypia. Atypical mitotic figures and

-~ | superficial mitoses are corpmonly

fe,  Although the architectural alterations for
4. ous WHO stages are clearly defined, a lack

| %ﬁ?“s on the extent of cytological atypia

g 88N UPgrade from moderate-to-severe

b Makes this latter criterion equivocal.
a

o dimg . :
"fls;,'ﬁcqu.s Intraepithetial Neoplasia
g o O (SIN)*

| 1 cl >
gy SSificy; ; ca L
4 sy g,aézal“o" scheme, oral intraepithelial

:d%g(’ri"sm']' 2,and 3 are synonymous with
e, Nere dys ; d_ Ysplasia, moderate dysplasia,
b %vere P U5ia as defined in the WHO. The

pithelial alterations are called
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carcinoma in situ in both classifications. Table 2
shows the inter-relationship between the three
classifications of oral epithelial dysplasia.

Ljubljana Classification of squamous
intraepithelial lesion (SI)™

Within the Ljubljana grading system, the

following categories are distinguished:

. Reactive lesions having a minimal risk of

progression to invasive carcinoma

Squamous (Simple) Hyperplasia: This is a benign
hyperplastic lesion, normal architecture and
cytology of the squamous epithelium is preserved.
The epithelium is thickened as a result of an
increased prickle cell layer. The cells of the basal
and parabasal region, which comprise one to three
layers, remain unchanged. There is no cellular
atypia; infrequent, regular mitoses are seen in the
basal layer.

Basal and Parabasal Cell Hyperplasia
(Abnormal Hyperplasia): There is benign
augmentation of basal and parabasal cells in the
lower part of the epithelial layer, while the upper
part, containing regular prickle cells, remains
unchanged. The thickened epithelium consists of
an increased number of basal and parabasal cells
without significant nuclear changes and
occupying up to one-half or occasionally slightly
more of the entire epithelium. Rare, regular
mitoses may be seen, always located in or near the
basal layer. Less than 5% of epithelial cells show
dyskeratosis, there is abnormal individual cells
keratinization and groups of cells that have no
prickles and strongly eosinophilic cytoplasm.
Potentially Malignant Lesions: Atypical
Hyperplasia (Risky Epithelium) This lesion
depicts a definitely increased risk of progressing
to invasive carcinoma that is characterized by the
following histological appearances; Stratification
is still preserved in the epithelium. There is
increased number of epithelial cells with atypical
features that may occupy the lower half or more of
the entire epithelial thickness. Mitoses are
moderately increased. They are usually found in
the lower two-thirds of the epithelium, although
they may occasionally appear at a higher level.
Mitoses are rarely, if ever, abnormal. Dys!(era§0tlc
cells are frequent within the entire epithelium.

Two subdivisions of atypical hyperplasia are
recognised: (i) the more frequent "basal cell type

with no intercellular prickle.s and no cytoPlasm llC
eosinophilia and the cells aligned perpendicularly

Afr J Oral Maxillofac Path. Mgd, Vel. | No.1Jan-June, 2015
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maturation of the epithelium as a whole, although
2 the suriace of the epithelium compressad.
horizontally stratified, and sometimes keratinized
cells may occur. Moreover, epithelial cells may
show ali the cytological characteristics of imvasive
squamous cell carcinoma. and mitotic figures are
usually markedly increased throughout the whole
epithelium; ofien more than five in one high-
power ficld. Abnormal mitoses are also frequenthy
seen.

The curmrent histopathological grading of oral
dvsplasia lesions is notoriously unreliable mainly
due to the lack of a validated grading system. ™
Many studies show wide variability in the
diagnosis and grading of OED with results
demonstrating only poor to moderate agreement
on grading OED. This is not only a problem for
oral dysplasia, but also for grading epithelial
dysplasiasinodwrpansofﬂ)ebodysuchas
cervical intraepithelial neoplasia, vula
intraepithelial neoplasia," and Barrett's
oesophagus. However, despite the challenges
associated with the current histopathological
grading systems of oral epithelial dysplasia,
histopathological evaluation based on
morphology remains the routine method for
diagnosis and grading OED.“

In an attempt to overcome the challenges
associated with the histopatholpgical grading
systems of oral epithelial dysplasia, Kujan et al*
introduced a binary grading system as follows: the
cut off point for a “high-risk"” lesion (with potential
susceptibility for malignant transformation) was
based on observing at least four architectural
changes and five cytological changes, while the
cut-point for a "low-risk" lesion (without potential
susceptibility for malignant transformation) is
associated with observation of less than four
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3. Genetic alterations and visk of progression
to malignancy

There are several histologically distinet lesions of
the oral cavity that have mahgnant potential
These lesions include teukoplakia, enythroplakia
lichen planus and submucous tibrosis, and many
other lestons with a spectrum of chromaosomal
genetic and molecular alterations. The degree of
similarity to OSCC found in premabignant lesions
IS dependent upon the presence  of  atypia
However, individual lesions may present
molecular genetic alterations similar to OSCC,
even in the absence of histologically defined
dysplasia * =L

A series of histological identifiable pre-malignant
stages are involved in the development of head
and neck squamous celj carcinoma (HNSCC). I
particular, oral Squamous cell care inomas (()SC“)
may be preceded by the appearance of lesions
which have tl‘w potential to develop into cancer i
the oral cavity. The development of QSCC is
genenally expected upon the development of
multiple, clonal, genetie alterations, which lend

may be very important
malignant potential ' *




Leukoplakia is the most commonly diagnosed
premalignant lesions in the oral cavity. Oral
leukoplakia patients with dysplastic features have
up to 36% incidence of subsequent OSCC
development, in the absence of dysplasia; these
lesions still possess a 15% incidence of cancer

4649
development.

Increased loss of heteroygosity (LOH) was
correlated to the histopathological progression in
the upper acreodigestive tract. Fifty percent of
leukoplastic lesions contain allelic loss of either
the 3p or 9p chromosome arms, which are
associated with higher risk of malignant
treansformation. This risk increases further in the
presence of additional LOH at the 4q, 8p, 11g, 13q
and 17p loci. Loss of heterozygosity or allelic
imbalances is due to mutation caused by
carcinogenic agents. LOH of tumour suppressor
genes on the short arm of chromosome 3, p16 of
chromosome 9 and p53 of chromosome 17 are
well established. The protein produced by p53 has
been well studied. The protein attaches to the
m“’fl’“‘)ﬂ starting point of nucleic DNA to
k it in any cell involved. Loss of cellular
ﬁ:wm’" follows. Other cell-growth control genes
¢ H-ras on chromosome 17 also get damaged.
cell signaling growth control genes when

Mic ¢d can lead to uncontrolled cell growth.
fosatellite instability (MSI) which is the

Afr J Oral Maxillofac Path.

Figure 2:

Grades of dysplastic leslons
(a) Mild dysplasia

(b) Moderate dysplasia

(¢) Severe dysplasia

insertions or deletions of base pairs at
microsatellites are another cytogenctic feature
shared between premalignant lesions and OSCC.
The MSI is present in 55% of leukoplakia and
there is increasing MSI prevalence with
histological progression of premalignant lesions,
In addition, there is increase in polysomy
frequency at several loci, such as chromosomes 7
and 17 in the neoplastic progression of the
acrodigestive tract, such that lesions with a greater
than 3% proportion of cells with trisomy 9 have a
significantly higher likelihood of progression to
cancer. Also telomerase activity is correlated with
the degree of atypia and dysplastic changes. ™"
During ageing and when cancer is developing in
any person the tip of the chromosomes (telomeres)
shorten as repeated runs of thymidine and
guanosine nucleic acids that stabilize the telomere
is lost. When telomere shortens genetic materials
that can prevent cancer formation are lost.

In response to oxidative damage und stress,
mitochondrial genomic mutations may oceur in
the deévelopment of cancer, including | INSCC. It
was suggested to occur due to mnoclwndr'lal
dysfunction in apopk?ms“g‘))r}!uruugl} reactwc'
oxygen species generation. Epigenetic changes
are also important. Promoter hypermethylation is
a mechanism by which tumour suppressor genes
are transcriptionally inactivated. Methylation of

Med. Vol | No. Han-June, 2005
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awdentifving lesions with a high risk of
sformation. In a study of DNA

U patients with oral leukoplakia and

Ui Gy splasia, thirty six (24%) developed a
“Cioma after a mean follow up of 49 months;
fowever, only three of 105 diploid cases (3%)
develop invasive disease, as compared with 21 of
=3 ancuploid cases (84%) and 12 of 20 tetraploid
cases (60%). The negative predictive value for
diplowd lesions was 97% and the positive
predictive value for aneuploid lesions was 849

However, DNA content did not show any
statistically significant correlation with the grade
of dysplasia. In another study of ploidy status of
45 leukoplakic lesions histopathologically
negative for dysplasia, in which 35 (78%) lesions
were diploid, 5(11%) were tetraploid, and 5(] 1%)
were ancuploid: Four of the five aneuploid cases
developed carcinoma (80%), whereas only one of
the diploid/tetraploid cases (2%) developed
malignancy. Patients with aneuploid leukoplakia
have 2 98% rate of developing primary oral
carcinoma, an 81% rate of recurrent or second
primary tumours, and a 76% risk of death from
discase despite negative histology of the surgical
margins. Thus ploidy status, chromosome
polysomy, and loss of heterozygosity (LOH)
analysis of oral precancerous lesions may provide
important information about the risk of
Progression to cancer, second cancer
fevelopment, and tumour specific death.”™ '
n view of the limited value of histopathological
rarameters for outcome prediction, it has become
iecessary to develop novel biomarkers 1o assess
e progression of PMD). One approach has
tilized high throughput profiling screening to
secify the oncogenic miRNA signature that is
isociated with the progression of PMD; this

Afr ) Oral Maxillofac Path. Med. Vol. | No.lJan-Junc, 2015

wials of oral premalignant lesions

ipproach is able to isolate potential |)i()marker\

;h it may be useful for risk assessment. I;Xprc“iﬂn

(\1'”“}{.{’! miR-181b and miR-345 wag foung o
21, .

onsl increase, as the severity of the |ec;

consistently increase, as th r y ol lesion

increases during OSCC progression,

Furthermore, expression of.miR—?.l, m!R.31, fhc
miR-146 family and lhf_: mlR-22! ﬁfamlly, which,
are upregulated . during HNSk(,Cl ire als,
upregulated during oral leu oplakia
undergoes a malignant transformation, COMpareg
with their nontransformed counterparts. |t j
therefore important that the prec!rctlve values of
these candidates in the progression of PMD g,

. +1 60-62
further investigated in more detail.

4. Molecular techniques as diagnostic aid for
oral premalignant lesions _

Leukoplakia and erythroplakia have_ a well
documented risk for transformation ing,
HNSCCs. The risk of malignant transformatiop
increases with the microscopic finding of
dysplasia; however, there is significant lack of
agreement in the grading of oral dysplasias. One
of the promises offered by a better understanding
of the molecular basis of preneoplastic lesions of
the head and neck is the provision of ancil‘ary
tools to provide objective and reproduc ble
grading and estimation of risk of evolving to
invasive carcinoma, Oral premalignant tis: jes
frequently show many genomic alterationg %

Molecular biology js concerned with

understanding the interactiong between the
various systems of 5 cell

between DNA, RNA

Molecular techniques mq
Investigative org| Patholog
Immunohistochemist
Polymerase chajp reaction
Cytomorphometry

DNA image Cytometry
Chromosome in g
DNA miroarrays
Proteomics

Gene therapy

st commonly used in
Y are:

itu hybridizatiop,

Immunohislochemi.\'lry

lmmunohistochemisu'y or

process ol" detecting antigens suChrefers to the
cells of a tissue section by eXploitin . Proteins in
of antibodies binding speciﬁcally to eQrinciple
. 1€ens in




Kolude

bic mical tissues, 11¢ technique is used as part
of stopathological examination in - assewsing
woleeular alterations i Premalignant  ang
malignant oral lesions. Mutant p5 3 demonstrates ;
tonger half-life than w id type, and its mutant for m
1S often detectable by molecular biolopy
techniques. ps3 protein expression is detected by
THC in 90% of oral leukoplakia, whereas it is
absent in normal mucosa The para-basal
detection of pS3 by 1HC alone or with other
markers is associated with preater risk  for
malignant progression lending credence to the
potential application of p53 detection by 111 for
stratification of risk of malign '
inoral  leukoplakia.**

A review of the malig

ant transformation

IHC investigations have also been employed in
detection of human papillomavirus (HPV)
infection in oral precancerous lesions and oral
cancers. HPV type 16 and 18 have close
association with the development of oral
squamous cell carcinoma and that the infection is
maintained even after neoplastic change of the
infected cells. THC is widely accessible and 2asy
to perform at a reasonable cost. However, this
semi quantitative procedure is beset by technical
artefacts: sensitivity differences between different
antibodies, and subjective interpretation, resulting
in inter observer variability between
pathologists.*” "’

Polymerase chain reaction

Polymerase chain reaction (PCR) is an extremely
versatile technique used for copying of DNA: It
allows a single DNA sequence to be copied
millions of times or altered in a prcdctcrfnu}cd
way. PCR technique is used for quantitative
measurements of DNA or RNA molecules. It has
also been used to introduce restriction enzymes
sites or to mutate particular bases of DNA.

Polymerase chain reaction technique has been
used to amplify DNA in samples from oral
precancers/carcinomas and has been analyzed
with restriction fragment length polymorphism. It
detects the commonly implicated molecular
alterations in oral precancers and oral cancers
such as loss of heterozygosity, microsateuxte
instability, and changes in methylation pattern.

One major disadvantage of Q-PCR-based
tpproaches is the requirement for prior sequence
lata of the specific target gene of interest.

nant patentialy of o

al Premalipnam le iy

('nnmmrnlly. DPCR (an only be used o
argeting of knowp penes Hence, Becessing the
nknown' wing O PCR indeed any IC I bused
methods iy mevitably Limited 1o (he analysis of
sequences relmted o those that haye already been
chatacterized Anothey dwmlv;ml,lpr i that O R
does not permit direct visuahzation of viral
transcrptin routinely processed fissies "

Cvtomorphometry

Cytometry iy quantitative technique  that
evaluates parameters such s nuclenr area (NA),
cytoplasmic area (CA), and nugIcm/cyluplmm'u,:
ratio (NA/CA), Papanicolaou smears are
prepared, and the NA, CA, and NA/CA are
recorded. Cytomorphometric technique is used 1o
assess nuclear diameter and cytoplasmic diameter
in- dysplastic lesions and oral squamouns cell
carcinomas, Cytoplasmic diameter was highest in
normal mucosa, lower in dysplastic lesions, and
lowest in squamous cell carcinomas, By contrast,
nuclear diameter was lowest in normal mucosa,
higher in dysplastic lesions, and highest in
squamous cell carcinoma. Thus, it sugpested that
increased nuclear size and reduced cytoplasmic
size are useful indications of malignant
transformation." "

DNA Image cytometry

DNA image cytometry is a technique that permits
quantification of nuclear DNA content, thereby
assessing the DNA ploidy status, As a surrogate
for individual molecular markers, measurement of
gross genomic damage, in the form of aberrant
DNA content, could be a valuable method for
prognostication of malignant and premalignant
lesions.” " Relativity recently, there has been a
major advancement in the use of automated image
cytometry to measure ploidy in nuclei extracted
from routinely processed paraffin sections. This
system may be more sensitive in the evaluation of
oral potentially malignant lesions into 'low' and
'high' risk. Evaluation of ploidy status in oral
leukoplakia and oral lichen planus allows the
identification of gross genomic alterations and has
been shown to be a useful tool in identifying
lesions with high risk of malignant transformation
to oral cancers as anueploid lesions has the
maximum incidence of malignant
transformation.™”

DNA image cytometry has also been used to
detect cancer cells with abnormal DNA content at
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Routine use of these techmques 1, however,
hamperad by the complenity of the tests, the lack
of fac Des momany routine laboratories, and the

highoostmvolved

Chromosome i sitw b disafion

Chromosome i sit by bridization (CISH) 15 a
LMiogene technique that s used o detect and
kxalize the presence or absence of specific DNA
Squence or chromosome. It uses uorescent
probes that only bind 1o those parts of the
chromosomes with which they show a high degree
of sequence simlarity. Fluorescence microseopy
show where the fluorescent probe is bound to the
chromosome, thus providing an ability to directly
Visuahize the genetic change in tissye sections or
extohated cells.®

Analyses of normal and premalignant lesions
adacent © umours have demonstrated that
chromosome nstability can be detected in the
field of the mour (e, in normal
premalignant cells in g tissue
tumour development).
chromosome wstability increases w ith the degree
ofhustological progression towand cancer.

.

and

Analyses of premalignant lesions such as oral
leukoplakia and enythroplakia from individuals at
nsk for cancers by CISH have uncoy ered varying
degrees of chromosome  instabi lity most
leukoplakia lesions contain an abnormal number
of chromosomes 7 and | 7, and lesions with greater
than 3% proportion of cells with trisomy 9 have g
sgniticant higher likelihood of progression to
cancer. *"

study of
Sequence of genes. |t consists of an arrayed series

of thousands of mMicroscopic spots of DNA
cligonucleotides, cach containing a specific DNA
sequence. This is a short section of gene or other
DNA element that are used as probes o hybridize
DNA or RNA samples. Because ap array can
contain tens of thousands of probes, a microarray
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A decision must be made whether the numbey of
planned experiments is enough to warant the iy
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Another challenge s the efficient managemen
and analysis of the large volume of data pencrited
by microartay approaches. However, inerea sinply
sophisticated computational methods continue 1o
be developed that are amenable to large da
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and validation. Furthermore, a proteomic
e ,:\(3!(’gy 15 used 1o design rational drugs
according to the molecular profile of the cancer
cell, and thus facilitate the development of
personalized cancer therapy. "

5. Early detection of the malignant potentials
oforal premalignant lesions
Oral € D
Oral CDx brush biopsy wses the concept of
exfoliative cytology 1o provide a cytological
evalvation of cellular dysplastic chanﬁu
Hthough exfoliative cytology and brush bi(;p'.);
hiques are helpful in establishing a more
nitive diagnosis of already visible lesions
t are of no value in detecting mucosal changc;
ti  are not readily visible to the naked C)‘IC.
A oces in the development of automated
¢y norphometric methods combined with
ges and proteomic profiling may provide the
reqd1ools to refine screening strategies in the
futur A scalpel biopsy is still suggested if there is
clinic + 1 suspicion of a lesion regardless of the Oral
(_'[)xrc‘.ult.”u

Chemiluminescence. Vizilite

It involves the use of a hand-held, single-use,
disposable chemiluminescent light stick that emits
light at 430, 540 and 580 nm wavelengths, 'ﬂu; use
of the light stick is intended to improve the visual
distinction between normal mucosa and oral white
lesions. Normal epithelium will abwrt') l‘ight and
appear dark, whereas hypc’rkcrat'lmzcd or
dysplastic lesions appear white. The drffcrf':ncc'n'n
wlour could be related 1o altered qplthclml
thickness, or to the higher density of‘nuclcar
content and mitochondrial matrix tha:
preferentially reflect light in the path(’)!f)ﬂfcf;
tissues.” Lately, a combination of both ’l‘B’;tln ‘
ViziLite systems (Vizil.ite Plus yvnth f 2;
System; Zila, Batesville, AR, USA), "'“"‘V’n
Food and Drug Administration clearance 28 AA
adjunct to visual examination of the oral ca}:/'ntyt.hc
recent study of high risk patients fsh(;Wfd t zzl -
majority of lesions with a histological dmugnal l:i )

dysplasia or carcinoma in situ were detecte an

mapped wsing Vizil ite with 8.

Veloscope system

'&‘mal oral mucosa appears pale o
“’,‘“le auto fluorescence results
Uimulation with intense blue light €%
0-460 nm wavelength. In contrast,

due 1o the
ng from
citation al
dysplastic

Afr J Oral Maxillofac
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gnant lesions

and mahgnant lesions will appear darker than the
surrounding  healthy tissues as they have
dtucasgi autofluorescence.” Two recent studies
emphasized the controversial use of this system
for early diagnosis. One study, demonstrated that
Veloscope examination did not provide g
dcﬁnmvc diagnosis regarding the presence of
epithelial dysplasia, and that loss of auto
fluorescence is not useful in diagnosing epithelial
dysplasia without relevant clinical
interpretation.” While the other study showed that
the Veloscope was useful in confirming the
presence of oral leukoplakia and erythroplakiz
and other oral mucosal disorders, but the device
was unable to discriminate high-risk from low-
risk lesions,”

Saliva as diagnostic tool

Discovery of analytes in saliva of normal and
diseased subjects suggests a very promising
function of saliva as a local and systematic
diagnostic tool. However, due to lack of
knowledge of disease markers and an overall low
concentration of these markers in saliva when
compared to serum, the diagnostic value of saliva
has not been fully realized. However, nowadays,
highly sensitive and high-throughput assays such
as DNA microarray, mass spectrometry
nanoscale sensors can measure protein and RNA
markers at low concentrations in saliva, thus
expanding the utility of saliva 25 2 diagnostic
tool.””

Targeted therapies for oral cancer and oral
premalignant lesions

Although considerable advances have been made
in understanding of the molecular biology of oral
cancer and new approaches are in development,
chemotherapy and radiotherapy still rcma;n the
back bone of treatment for cancer. Hca):i’ " :fr
cancer paticnts €an benefit from’“.f;n:.'; i targeted
therapeutic agents !.gr,h as ?f‘f/ o

kinase inhibitors—in pzn‘lo’u;'.,w

growth f.a!,tr{r-rr:(,f.;vptlovr1 rfr ,

dependent kinase 1 ;r The

anibody €225, whic! has b

that of the natural liganc. ©

,l‘,- mai 4
wir of cpracr
effect ol ©f Caidst

transforminy ;'rf,"f.t?
cancer me‘,r {5
l'ﬂ;r,limf,ﬂ’a:‘.t,ra }
H;m)pm'ﬁul represscc
DI, induced ¢eibI” (.
Vol | No, 1 Jan-June,
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mjection with cisplatin angd S-fluorouracil n
Patients with recurrent disease suggest that it js

eflective, and that the response at injected tumour
sites is durable,

In vitro eXperiments using Ads-pl6 treatment
(mactivates tumour suppressor gene pl6INK4a)
signiﬁcantl_\' inhibited cel) growth with 969
efficiency, ln!mducing Wild type ps3 via a
recombinant adenoviral vector, AdSCMV—pS3 in
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ully attenuated their
replication and tumoyr growth "’

arget multiple of
inoculation site, (2)
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