
Who is at risk? Everyone!
Oral Squamous Cell Carcinoma (OSCC) and Head and 

Neck Squamous Cell Carcinoma (HNSCC) have confounded 
the health-care profession for a long time. More than 90 percent 
of HNSCC are OSCC. 

According to the Oral Cancer Foundation, approximately 
44,000 Americans will be diagnosed with oral or pharyngeal 
cancer this year, and 8,000 deaths will occur due to this disease. 
That is equivalent to one person dying every hour for an entire 
year. The five-year survival rate of those newly diagnosed with 
oral cancer has not significantly improved over the last 50 years. 

Additionally, the cost of treatment after diagnosis can be quite 
staggering. It has been estimated that approximately $3.2 billion 
is spent annually in the United States alone to treat these cancers.1 

OSCC is an aggressive tumor with low response to chemo-
therapy and basic resistance to most standard-of-care anticancer 
drugs.2 The death rate for oral cancer is higher than that of 

cervical cancer, Hodgkin’s lymphoma, testicular cancer and 
skin cancer. In fact, oral cancer is three times more common 
than cervical cancer, with men twice as likely to be diagnosed. 
Additionally, oral cancer is the fourth leading cause of cancer in 
black men. 

Who is at risk? Everyone! Twenty-five percent of oral- 
cancer patients are nonsmokers and nondrinkers.3 The other 75 
percent have the classic risk factors, including smoking, using 
chewing tobacco, betel-quid chewing and alcohol consumption. 
Individually, these factors increase the risk of developing oral 
cancer, but when combined, the probability of disease develop-
ment drastically increases.4 Studies also show that there is a 16 
percent to 36 percent chance of oral-cancer reoccurrence, in 
addition to the probability of developing subsequent cancers else-
where in the body.5-7  

Although the oral cavity is easily accessible for examination 
and evaluation, several factors limit the successful identification 
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and early treatment of premalignant lesions. First, the gold stan-
dard for screening and detection is visual and tactile palpation 
during an extra- and intraoral examination by the health-care 
professional during a routine dental or physical examination. This 
head-and-neck examination entails bimanual palpation of various 
external areas of 1. the head and neck, including the lower jaw, 
neck, glands and lymph nodes of this area, and 2. the oral cavity, 
including the tongue, cheeks, floor and roof of the mouth, lips, 
and back of the throat. Second, this disease is not easy to iden-
tify in its earliest stages and has often eluded medical and dental 
professionals. The reason? It can be “occult,” or hidden from plain 
view. Normal-looking tissue may often hide the truth within cells 
below the mucosa’s surface. 

If the disease is identified in Stage I or Stage II—the ideal 
time for identification—before the dysplastic cells have been able 
to break through the basement membrane, the overall five-year 
survival rate is greater than 80 percent. 
All too often, however, the manifestations 
of this invasive and devastating disease 
are found in the late Stage III or Stage IV 
periods, for which the five-year survival 
rate falls to 20 percent. These “frank” 
lesions—when a lesion is apparent and 
easily and visually identified—are often 
the hallmark in the identification process. 
Yet when found at this stage, the lesion 
has typically advanced so deeply that it is 
impossible to treat without radical surgical 
intervention and significant loss of the 
patient’s quality of life.

Over the last 12 years, this need to 
identify these hidden lesions as early as 
possible—and reduce the need for aggres-
sive treatment and its ramifications—has 
promoted various efforts to “visualize” or 
otherwise screen these early lesions using 
a variety of techniques. While better 
than simple visual inspection with visible light and bimanual 
palpation alone, these visualization modalities do present some 
challenges. First, the operator must be able to clearly evaluate all 
structures in the oral and oropharyngeal cavity. This task can 
be difficult, especially with an uncooperative patient. Second, 
the resulting observation can be misleading. This is due to the 
subjective nature and interpretation of results obtained via the 
current visualization modalities that lack strong clinical research 
support. As a result, lesion screening or visualization systems still 
do very little to address the clinical unmet need for early detec-
tion and intervention.

Only a definitive test can determine the biologic behavior of 
a lesion.8 Currently, the gold standard for oral-cancer diagnosis 
is histopathological examination of surgical biopsy specimens.9 

Yet, if lesions are biopsied only when they are visible in the oral 
cavity, typically Stage III or Stage IV, we most certainly are not 
identifying disease at the earliest possible moment, leading to 
late-stage identification and lowering the long-term prognosis 
and survivability of the patient. 

Clearly, a better mechanism is needed
The National Institute of Dental and Craniofacial Research 

(NIDCR) created initiatives in 2002 for the development of 
saliva diagnostic modalities for disease identification.10 Of the 
salivary biomarkers studied, only a few have been—or are cur-
rently being—translated for use in clinical practice. Among the 
promising ones are protein measurements that include assessing 
total protein concentration and levels of CD44, a cell-surface 
transmembrane glycoprotein involved in cell proliferation and 
migration.11-12 CD44 is also a key tumor-initiation marker that 

is over-expressed in the earliest stages of car-
cinogenesis.13 Soluble CD44 (solCD44) is 
released by proteinases, is detectable in body 
fluids,16-17 and can be measured with simple, 
inexpensive assays.18-21

Research shows that the combination 
of solCD44 and total protein levels in oral 
rinses can distinguish OSCC cases from 
controls.20-21 More recent work suggests that 
sensitivity can reach 88 percent for Stages 
I-III cancer, and specificity as high as 95 
percent, depending on the population stud-
ied (unpublished data). Recently, this tech-
nology has been converted to a lateral-flow 
test strip point-of-care, and a laboratory test, 
both of which will be commercially available 
soon. The inclusion of a cancer stem-cell 
marker allows assessment of risk sufficiently 
early that a reversal of carcinogenesis via 
behavioral change could be possible even 
before a lesion is clinically identified.

This testing mechanism will be easy, quick, inexpensive and 
highly accurate. It will not interfere with the workflow of dental 
offices. It is believed that the point-of-care test, with results eas-
ily obtained in minutes, will play a critical role in alerting and 
directing the clinician to action long before a lesion can be visibly 
detected. Once available, this testing mechanism will create a 
paradigm shift in our understanding of OSCC and how we clas-
sify, identify and treat it in the future. ■
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