
 

 

ORAL CANCER: A SYSTEMATIC REVIEW

  
A R T I C L E  I N F O                              

 INTRODUCTION 
 

Spectrum of disease 
 

SCC’s  make  up  approximately  90%  of  tumors  in  the  
oral cavity,  with  adenocarcinoma/minor  salivary  tumors  
accounting for  5%,  verrucous  carcinoma  and  lymphoma  
2%  each  and  the remainder  being  uncommon  sarcomas  or  
odontogenic  tumours.  
 

Epidemiology 
 

Oral  SCC  is  the  6th  most  common  cancer  globally  and  
its incidence  is  increasing  [4].  The  burden  of  oral  cavity  
SCC  varies significantly  with  cultural  risk
behaviors  worldwide. India,  Pakistan,  Sri  Lanka
Bangladesh  have  the  highest incidence  with  up  to  25%  of  
all  new  cancers  affecting  the  oral cavity  [5],  compared  
with  6%  in  France  and  3%  in  the  UK  [6]. The  age  
adjusted  incidence  is  reported  from  approximately  3.4  
13.8  per  100,000.  Males  are  more  often  affected  than  
females  by a  ratio  of  1.5  :  1  [7].  A  rising  incidence  has  
been  noted  in  patients under  45yrs  of  age  [8],  with  
approximately  6%  of  oral  cancers now  occurring  in  thi
age  group  compared  with  3%  in  1973  [9]. The  average  
period  for  which  a  patient  is  aware  of  an  oral  lesion 
prior  to  bringing  it  to  the  attention  of  their  doctor  is  3  
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Oral cavity Squamous Cell Carcinoma (SCC) is common. Whilstthe  oral  cavity  is  easily  
accessible  for  examination,  and althoughtumors  of  this  site  cause  symptoms  at  a  
relatively  early stage,  a  large  majority  of  patients  continue  to  present  with  late stage  
disease.  Despite  readily  and  widely  available  treatment,or
disease  specificrelative  mortality  of 49% [1]. In  2007  the  World  Health  Assembly  
passed  a  resolution  on oral  health,  urging  all  member  states  to  “take  steps  to  ensure  
that prevention  of  oral  cancer  is  an  integral  part  of  national  cancer contr
and  to involve oral  health  professionals  or primary  health  care  personnel  with  relevant  
training  in  oral health  in  detection, early diagnosis
multitude  of  tools  marketed  to  aid  in  the  early  diagnosis of  oral  cancer,  there  is  no  
general  population  based  screening method  shown  to  reduce  mortality  associated  with  
oral  cancer [3]. Dentists  examine  their  patient’s  oral  cavity  during  almost every  
consultation  and  are  in  a  unique  position  to  both  promote primary  preventative  
measures  to  high  risk  groups,  and  aid  in early diagnosis and referral of suspicious or
lesions.  
 
 
 
 
 

SCC’s  make  up  approximately  90%  of  tumors  in  the  
oral cavity,  with  adenocarcinoma/minor  salivary  tumors  
accounting for  5%,  verrucous  carcinoma  and  lymphoma  
2%  each  and  the remainder  being  uncommon  sarcomas  or  

Oral  SCC  is  the  6th  most  common  cancer  globally  and  
its incidence  is  increasing  [4].  The  burden  of  oral  cavity  
SCC  varies significantly  with  cultural  risk-taking  
behaviors  worldwide. India,  Pakistan,  Sri  Lanka  and  
Bangladesh  have  the  highest incidence  with  up  to  25%  of  
all  new  cancers  affecting  the  oral cavity  [5],  compared  
with  6%  in  France  and  3%  in  the  UK  [6]. The  age  
adjusted  incidence  is  reported  from  approximately  3.4  to 
13.8  per  100,000.  Males  are  more  often  affected  than  
females  by a  ratio  of  1.5  :  1  [7].  A  rising  incidence  has  
been  noted  in  patients under  45yrs  of  age  [8],  with  
approximately  6%  of  oral  cancers now  occurring  in  this  
age  group  compared  with  3%  in  1973  [9]. The  average  
period  for  which  a  patient  is  aware  of  an  oral  lesion 
prior  to  bringing  it  to  the  attention  of  their  doctor  is  3   

months [10].  Unfortunately,  over  60%  of  patients  present  
with  stage  III or  stage  IV  disease  [11],  and  after  
treatment  can  expect  only  a 45% and 32% five
survival respectively.  
 

Risk factors 
 

Smoking  and  alcohol  consumption  are  powerful  and 
synergistic  risk  factors  for  the  development  of  oral  SCC.  
Heavy drinkers  and  smokers  have  38  times  the  risk  of  
abstainers  from both  products  [12].  20pack
be  the  threshold  at which  a  significantly  increased  risk  of  
cancer  is  imparted  [13,14], and  the  risk  reduces  back  to  
baseline  10years  after  cessation [15].  Betel  nut  chewing  
and  reverse  smoking  have  a  strong  causal relationship  
particularly  with  buccal  and  hard  palate  subsites 
respectively - this accounts for the extremely high rates of 
oral SCC in  countries  where  these  behaviors  are  
entrenched.  UV  sunlight is  a  clear  aetiologic  factor  in  lip  
SCC,  which  predominantly  affects Caucasian males. 
role of Human Papilloma Virus (HPV) has been
required to confirm it as a strong causal factor for the oral 
cavity. Immunocompromised individuals have a higher rate of 
nearly all malignancies and oral SCC is no e
number of genetic conditions carry an increased 
predisposition [18] - these are listed as part of Table 1. 
Chronic inflammation has long been purported to increase the 
risk of oral cancer – this may be the way in which candidiasis, 
syphilis, and chronic trauma from poor dentition contribute to 
a slight increase in risk of oral cancer. Poor oral hygiene has 
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been linked to increased carcinogenesis, the exact mechanism 
is unclear but it may be relate established in SCC of the 
oropharynx [16], andwhile a link has been shown to exist with 
oral cancer also [17], further evidence is required to confirm it 
as a strong causal factor for the oral cavity. 
Immunocompromised individuals have a higher rate of nearly 
all malignancies and oral SCC is no exception. A number of 
genetic conditions carry an increased predisposition [18] -
these are listed as part of Table 1. Chronic inflammation has 
long been purported to increase the risk of oral cancer – this 
may be the way in which candidiasis, syphilis, and chronic 
trauma from poor dentition contribute to a slight increase in 
risk of oral cancer. Poor oral hygiene has been linked to 
increased carcinogenesis, the exact mechanism is unclear but 
it may be related to carcinogenic effects from the high burden 
of polymicrobial oral flora [19]. 
 

Potentially malignant disorders 
 

Use of the term ‘Premalignant Lesion’ is now discouraged in 
favour of the phrase “Potentially Malignant disorders [21].” 
The lesions of most relevance are erythroplakia, leukoplakia, 
oral lichen planus and submucous fibrosis. Potentially 
malignant disorders Erythroplakia is defined as a ”fiery red 
patch”. These lesions are often symptomatic, have a degree of 
increased vascularity, and carry a high risk of harbouring 
dysplasia. All erythroplakic or leukoerythroplakic lesions 
should be referred for biopsy and or excision. Should mild or 
moderate dysplasia be confirmed on biopsy, its risk of 
malignant transformation is 10.3%, with high- grade dysplasia 
and carcinoma insitu carrying a 24.1% risk [22]. 
 

Leukoplakia is usually asymptomatic and is defined either as 
a “white plaque that will not rub off” or “a white plaque of 
questionable risk, having excluded other known diseases or 
disorders that carry no increased risk for cancer”. 
Confounding benign causes of a white plaque include a 
frictional lesion from habitual trauma or cheek biting, linea 
alba (normal white streaks bilaterally along the occlusal line), 
and leukoedema amongst others [23]. The prevalence of 
Leukoplakia has been estimated at 2% [24], although the true 
rate when the latter of the two above definitions is applied is 
likely to be a little lower at a more modest 0.5%. The annual 
malignant transformation rate is estimated to be from 0.3% 
[25] to 1%. It is generally accepted that referral for biopsy or 
excision is warranted for these lesions. 
 

Lichen Planus is an oral autoimmune condition with a number 
of morphological variants including reticular (fine white lacy 
lines), erosive (shallow ulcers), atrophic (thinned 
erythematousmucosa), and bullous (fluid filled vesicles). It 
can be symptomatic typically with a burning feeling or 
hypersensitivity of the affected mucosa. There remains debate 
as to its status as a potentially malignant condition. It is 
generally accepted that its risk of malignant transformation is 
below 1% per year [26]. A patient with lesions such as these 
should be referred to a specialist for biopsy. 
 

Submucous Fibrosis causes progressive trismus due to 
fibrosis of the connective tissues of the cheeks. It is strongly 
associated with betel nut/tobacco chewing and it is likely that 
the use of these carcinogens give it an association with oral 
cancer. The rate of malignant transformation is estimated at 
0.5% per year [27]. 
 
 

Screening and early detection  
 

Screening for a disease implies the application of a test to an 
asymptomatic population with the aim of detecting disease at 
an early stage. This disease must be a significant public health 
issue, and the natural history and management of the disease 
must be well understood such that improved outcomes can be 
expected when treated at an early stage. Furthermore the test 
itself and any morbidity associated with further investigation 
of false positives must be acceptable [28]. 
 

The established screening test for oral SCC is clinical 
examination - with biopsy and histopathological assessment 
being the gold standard to confirm the diagnosis. Oral cavity 
examination has been demonstrated in a meta-analysis by 
Downer et al [29] to have a sensitivity of 0.84 and a 
specificity of 0.97. For comparison they note that both 
mammography and cervical screening programmesshare an 
approximatesensitivity and specificity of 0.8 and 0.98 
respectively. Oral examination is simple, takes only a few 
minutes, requires minimal equipment, is non-invasive and can 
be performed by a wide range of health professionals. 
 

For widespread structured screening to be instituted it must be 
shown to not only be of value in reducing morbidity and 
mortality, but also to be cost effective. Sankaranarayanan et al 
[30] published a hallmark paper in the Lancet in 2005 in 
which they assessed their oral cancer screening programme 
when applied to a prospective cohort of over 87,000 
individuals over the age of 35.They found no significant 
effect on the disease specific mortality when applied to the 
general population. However, subgroup analysis of smokers 
and/or drinkers showed a reduction in mortality of 43% and 
22% in men and women respectively. A subsequent paper 
[31] found this approach to be cost effective - albeit in India 
where there is a high rate of oral cancer. There are no similar 
trials in a low prevalence society, howeversimulation 
modeling has shown that a screening oral examination in 
high-risk individuals in a western population may also be cost 
effective  
 

CONCLUSION 
 

Oral SCC occurs typically in males from a low 
socioeconomic background who smoke and consume alcohol. 
Patients unfortunately continue to present with late stage 
disease. An oral screening examination is a simple non-
invasive test to apply, has a comparable sensitivity and 
specificity to that of the well established cervical and breast 
cancer screening programs, and is felt to probably be cost 
effective when applied to high-risk individuals in western 
society. 
 

In the absence of any formal screening program being 
introduced, dentists and GP’s can best serve these high-risk 
patients by performing regular opportunistic oral examination 
and educating these patients to increase their awareness of the 
early signs and symptoms of oral cancer. Oral 
medicinesurgeons must improve efforts to educate Dentists 
and GP’s to ensure they feel adequately equipped and 
supported to perform this role. If a suspicious lesion found  
Immediate referral or further investigation and subsequent 
treatment is advised. 
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