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Letter to the Editor
The need to reassess studies on detection of potentially
premalignant and malignant oral lesions

Identiﬁcation of oral mucosal lesions with the potential for
malignant transformation is critical in order to provide the appropriate treatment with the goal of preventing cancer or early detection of cancer in order to lead to diagnosis and treatment of early
stage disease. Classiﬁcation of the histologic grade of dysplasia is
variable1–5 and furthermore, the risk of progression of low-grade
dysplastic lesion to cancer is not predictable based upon phenotypic change on biopsy, although more advanced dysplasia has a
higher risk of progression.2,4 Mild dysplasia (low-grade squamous
epithelial lesion) may be classiﬁed as ‘‘non-serious pathology”
because of the potential reversible nature of the lesion.2,4,6 In addition, pathologic diagnosis particularly of dysplasia, is subject to
intra- and inter-examiner variability.5,7,8 In the study of Fischer
et al. a total of 21 local and 3 central pathologists in 10 medical
centers examined 75 histology specimens.1 All pathologists evaluated the same biopsy slides independently of one another and they
were blind to the clinical features of the lesions. The agreement between the pathologists was good when carcinoma-in situ and carcinoma were grouped together [(kappa: 0.90 (95% CI:0.79, 1.00)];
however, the agreement was fair for dysplastic lesions [kappa:
0.47 (95% CI:0.18, 0.76)]. Of importance, it was observed that the
presence of inﬂammatory changes within the tissue reduced the
ability of the pathologists to identify dysplastic or malignant
changes.2 This study conﬁrmed the results of a previous study
performed by the same research team,7 where kappa for lesion
diagnosis was 0.59 (95% CI:0.45, 0.72) for the entire study population. With recategorization of the lesions into three groups as ‘‘no
abnormality/hyperkeratosis”, ‘‘mild, moderate or severe dysplasia”
and ‘‘carcinoma-in situ and carcinoma”, the agreement between
the pathologists increased to 0.70 (95% CI:0.56, 0.84). Lesions without inﬂammation had higher kappa values when compared to that
of the lesions with inﬂammation (kappa values 0.67 (95% CI:0.53,
0.80) and 0.10 (95% CI:0.27, 0.07), respectively).7 Thus, the reliability of histopathology to estimate the risk of progression of a
potentially malignant lesion continues to be of concern, because
variability in interpretation creates limitation in assessing the true
nature of a lesion and complicates assessment of studies of diagnosis and the outcomes of interventional studies.
Even though histopathology represents the current ‘‘gold standard” in diagnosis, molecular abnormalities precede phenotypic
change and may be present at margins of lesions that are clinically
and histologically benign. Residual disease may remain at sites of
excised lesion due to inability to determine the extent of molecular
change by clinical and even histological examination, condemning
the patient to recurrence of clinical disease.7,9–12 Several studies
suggest that toluidine blue stained lesions present LOH (loss of heterozygosity, allelic loss).13–15 Guo et al. reported that in addition to
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all SCC cases, 82% of carcinoma-in situ or dysplasia and 59% of cases
without dysplasia showed LOH in at least one marker.13 Threequarters of the lesions identiﬁed by toluidine blue were clonal
and therefore had the potential to progress to malignancy.13 Zhang
et al. in a prospective study showed that progression of OPLs to SCC
was signiﬁcantly higher in stain positive areas, with a four-fold
higher risk of progression to SCC even in lesions with benign histopathology or mild dysplasia.15 After 44 months, 33% of the toluidine
blue positive OPLs with or without dysplasia progressed to SCC, but
this was observed only in 5% of the toluidine blue negative mucosal
lesions (p = 0.0002).15 Zhang et al. suggested that due to its potential to identify molecular changes that may be associated with progression to malignancy, toluidine blue staining intensity may
provide important guidance for further study and followup.15 These
ﬁndings indicate that toluidine blue positivity may represent risk of
molecular change even in lesions with benign histopathology and
suggest that ‘‘false positive” toluidine blue results based upon histomorphology may represent molecularly true positive lesions with
risk of progression to OSCC.13 Phenotypic change is expected to occur following sufﬁcient molecular change, and it appears that at
least a portion of the cases identiﬁed as ‘‘false positive” toluidine
blue staining reported in the literature may represent benign histopathology or lesions with mild dysplasia that harbor molecular
change and are at risk for progression.
Since these ﬁndings complicate past, current and future clinical
studies and patient care, we suggest that investigations examining
the utility of detection and adjuncts to diagnosis, natural history
studies and interventional studies require caution in interpretation. Clinical care and studies of potentially malignant and premalignant lesions and margin delineation in known cancer cases must
recognize the limitations of current diagnostic procedures including biopsy. Furthermore, future studies should include a panel of
blinded pathologists to assess phenotypic change, and various
molecular measures should be employed when available to predict
the behavior of potentially malignant lesions. Advances in molecular measures will greatly assist studies assessing diagnostic utility, clinical care and interventions for management of potentially
malignant oral lesions.
References
1. Fischer DJ, Epstein JB, Morton Jr TH, Schwartz SM. Reliability of histologic
diagnosis of clinically normal intraoral tissue adjacent to clinically suspicious
lesions in former upper aerodigestive tract cancer patients. Oral Oncol
2005;41(5):489–96.
2. Slater LJ. Comment on ‘‘analysis of oral lesion biopsies identiﬁed and evaluated
by visual examination, chemiluminescence and toluidine blue” Epstein JB et al.
Oral Oncol 2008;44(6):538–44. Oral Oncol 2009;45(3):296. [author reply 297–
8. Epub 2009 Jan 14. Comment on: Oral Oncol 2008;44(6):538–44].
3. Epstein JB, Silverman Jr S, Sciubba J, Bride M. Reply: deﬁning the risk of
premalignant lesions. Oral Oncol 2009;45(3):297–302.
4. Wenig BM. Squamous cell carcinoma of the upper aerodigestive tract:
precursors and problematic variant. Mod Pathol 2002;15(3):229–54.

Letter to the Editor / Oral Oncology 46 (2010) e2–e3
5. Wenig BM. Keratinizing dysplasia of the upper aerodigestive tract. Pathol Case
Rev 2008;13(1):9–16.
6. Mashberg A, Samit A. Early diagnosis of asymptomatic oral and oropharyngeal
squamous cancers. CA Cancer J Clin 1995;45(6):328–51.
7. Fischer DJ, Epstein JB, Morton TH, Schwartz SM. Inter-observer reliability in the
histopathologic diagnosis of oral premalignant and malignant lesions. J Oral
Pathol Med 2004;33(2):65–70.
8. Partridge M, Li SR, Pateromichelakis S, et al. Detection of minimal residual
cancer to investigate why oral tumors recur despite seemingly adequate
treatment. Clin Cancer Res 2000;6(7):2718–25.
9. Braakhuis BJ, Tabor MP, Kummer JA, et al. A genetic explanation of slaughter’s
concept of ﬁeld cancerisation: evidence and clinical implications. Cancer Res
2003;63(8):1727–30.
10. Epstein JB, Zhang L, Rosin M. Advances in the diagnosis of oral premalignant
and malignant lesions. J Can Dent Assoc 2002;68(10):17–21.
11. Hodgson DR, Foy CA, Partridge M, et al. Development of a facile ﬂuorescent
assay for the detection of 80 mutations within the p53 gene. Mol Med
2002;8(5):227–37.
12. Patton LL, Epstein JB, Kerr AR. Adjuncts for oral cancer examination and lesion
diagnosis: a systematic review of literature. J Am Dent Assoc 2008;139(7):
896–905.
13. Guo Z, Yamaguchi K, Sanchez-Cespedes M, et al. Allelic losses in oratestdirected biopsies of patients with prior upper aerodigestive tract malignancies.
Clin Cancer Res 2001;7(7):1963–8.
14. Epstein JB, Zhang L, Poh C, et al. Increased allelic loss in toluidine blue positive
oral malignant lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2003;95(1):45–50.

e3

15. Zhang L, Williams M, Poh CF, et al. Toluidine blue staining identiﬁes high-risk
primary oral premalignant lesions with poor outcome. Cancer Res
2005;65(17):8017–21.

Pelin Güneri
Ege University, School of Dentistry,
Department of Oral Diagnosis and Radiology,
_
35100 Izmir,
Turkey
Tel.: +90 2323881081; fax: +90 2323880325
E-mail address: peleen_2000@yahoo.com
Joel B. Epstein
Department of Oral Medicine and Diagnostic Sciences,
College of Dentistry, University of Illinois,
Chicago, Illinois, USA
Department of Otolaryngology/Head and Neck Surgery,
Chicago Cancer Center,
College of Medicine,
University of Illinois,
Chicago, Illinois, USA
Available online 20 November 2009

