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Editorial

Can Molecular Assessment Improve Classification of Head and
Neck Premalignancy?
Li Mao1
Molecular Biology Laboratory, Department of Thoracic/Head and
Neck Medical Oncology, The University of Texas M. D. Anderson
Cancer Center, Houston, Texas 77030

The carcinogenic process is multistep and requires the
accumulation of multiple genetic alterations in epithelial cells in
the upper airway. These alterations allow the cells to obtain
growth advantages over other cells and malignant phenotypes. It
is believed that carcinogens such as cigarette smoke and alcohol
are the major etiological factors for development of HNSCC2 (1,
2). The concept of field cancerization has been established since
1953 and is based on the fact that the epithelial surface of the
upper airway can be exposed to the same common carcinogens
and thus possesses an increased risk of HNSCC development
(3). Extensive genetic analysis of HNSCC as well as head and
neck premalignancies in recent years has resulted in the identification of many common genetic abnormalities in these lesions.
The fact that oral premalignant lesions such as leukoplakia are
common and easily accessible makes them an excellent model
for studying oral carcinogenesis. These lesions can exhibit a
variety of histological features from hyperkeratosis, hyperplasia,
and mild dysplasia to severe dysplasia. Although lesions with
dysplastic changes generally carry a higher risk for developing
HNSCC, the morphological changes alone are insufficient to
inform us whether a lesion is a result of clonal growth of a
genetically damaged cell or a result of a reactive response to
stimulating factors. Because an accurate classification of oral
leukoplakia according to the risk of developing HNSCC is
crucial to determine appropriate treatment strategies, novel
methods or assays are required to improve the current practice
of classification.
In this issue of Clinical Cancer Research, Rosin et al. (4)
report an important study that provides strong evidence supporting the role of genetic tests in augmenting histopathological
evaluation of oral premalignancies. The genetic test evaluated in
this study was microsatellite analysis, which applies a sensitive
PCR technique and uses highly polymorphic microsatellite
markers. The analysis was used to determine LOH in chromosome regions containing critical tumor suppressor genes that are
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frequently inactivated in HNSCC, such as the p16 tumor suppressor gene at the 9p21 region and the p53 tumor suppressor
gene at the 17p13 region (5, 6). In an earlier study, Mao et al.
(7) reported that a significant number of oral leukoplakia lesions
exhibited LOH at chromosome 3p14 and/or 9p21, and those
lesions with LOH carried a higher risk for developing HNSCC,
suggesting a potential application of microsatellite analysis in
predicting cancer risk of oral leukoplakia. However, the study
included only 37 patients and tested only two critical chromosome regions.
Rosin et al. (4) took advantage of their centralized Oral
Biopsy Service and the database of the British Columbia Cancer
Registry and identified 116 patients who had oral premalignant
lesions and who had been followed-up for a long period. Twenty-nine of the 116 patients developed HNSCC at the same
anatomical sites as the primary premalignant lesions. Importantly, only patients whose oral lesions had moderate histological changes (hyperplasia or mild or moderate dysplasia) were
selected for the study because the risk of developing HNSCC is
very difficult to determine by histopathological evaluation in
this type of patient population. It was found that almost all
lesions that later progressed to HNSCC exhibited LOH at 3p
and/or 9p regions, whereas lesions that lacked any LOH at the
two regions did not progress (4).
However, a significant number of lesions with LOH at the
two chromosome regions did not develop HNSCC. These results
are consistent with previous observations by Mao et al. (7) and
indicate a limitation of using these genetic abnormalities that
often appear early in the oral carcinogenic process as the only
markers for risk assessment. What is interesting in the study of
Rosin et al. (4) is the significantly improved prediction of
HNSCC development when LOH status at additional chromosome regions that often occur relatively late in oral carcinogenesis was integrated (4). Nearly 60% of the premalignant lesions
with LOH at 3p and/or 9p plus LOH at any other region tested
developed HNSCC, and among the lesions that later progressed
to HNSCC, more than 70% exhibited such a LOH profile (4). It
appears that LOH profiles can effectively augment routine histopathological evaluation of oral premalignant lesions.
Although the results reported in the study of Rosin et al. (4)
are promising, caution is necessary in interpreting the data and
the potential clinical implication. Because this is a retrospective
study, unavoidable selection bias and uncontrolled management
of the disease in the patient population often make drawing a
final conclusion difficult. Therefore, prospective studies with
proper study designs are necessary to validate these findings.
Furthermore, sample size is still moderate in light of the requirement of analyses with many different LOH profiles. The larger
the variables considered in a profile for analysis, the more
cohorts are required to make any meaningful conclusion. Furthermore, microsatellite analysis may not be suitable to evaluate
some lesions if their carcinogenic process involves mechanisms
other than LOH at the chromosome regions examined. Other
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molecular alterations, such as DNA hypermethylation in the
promoter regions of certain tumor suppressor genes and abnormal protein expressions, may be integrated with microsatellite
analysis and histopathology to form a comprehensive but practical panel of assays to classify oral premalignant lesions.
A major challenge we are facing now is that once an
effective detection system has been established to identify oral
lesions that are at high risk of developing invasive oral cancers,
we should be able to find a cure for patients with these lesions.
Because genetic lesions (cells containing clonal genetic alterations) are usually larger than clinical or histopathological lesions, and the boundaries between normal epithelium and genetic lesions are difficult to define, a simple resection of highrisk oral premalignant lesions is unlikely to cure the disease.
Furthermore, additional asymptomatic genetic lesions may be
present in the defected field, making it even more difficult to
control the disease. In fact, a number of the patients in the study
of Rosin et al. (4) developed HNSCC despite extensive excision
of the premalignant lesions or chemotherapy.
Although the number of patients who underwent chemotherapy in this group of cohorts was not specified, it will not be
surprising to see that short-term treatment with cytotoxic agents
does not effectively eliminate preneoplastic cells because these
cells, unlike fully malignant tumor cells, are often insensitive to
these agents. Clonal genetic analysis may provide clues to
determine whether clones carrying genetic abnormalities persist
after chemotherapy. In a recent study, Mao et al. (8) reported
that clonal genetic alterations could still be detected in many
patients, despite the remission of morphological lesions in the
oral cavity or larynx, even after treatment with a chemopreventive regimen, suggesting that prolonged treatment with tolerable

preventive agents is necessary to eliminate scars of genetically
defective clones in the damaged field of the oral cavity.
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