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DNA-Image-Cytometry: Diagnostic aid in brush cytology of oral
cancer.
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Objective

The aim of this double blind and prospective study was to report on the diagnostic accuracy of conventional oral exfoliative cytology
taken from white-spotted, ulcerated or other suspicious oral lesions in our clinic. In addition we checked DNA-image cytometry as an
adjuvant diagnostic tool. Our hypothesis is that DNA-aneuploidy is a sensitive and specific marker for the early identification of tumor
cells in oral brushings.

Cell Collector Cytobrush GT in situ.

Study Design
300 cytological diagnoses (including 60 patients with histologically proven cancer) obtained from macroscopically suspicious lesions of

the oral mucosa were compared with histological and/or clinical follow-ups of the respective patients. Additionally nuclear DNA-
contents were measured after Feulgen restaining using a TV image analysis system.

Clinical Procedure

At least four cytological smears were obtained from the suspicious or pathological area using a cytobrush cell collector (Cytobrush GT,
Med-Scand Medical, Malmo, Sweden) [9].

dw

The cytobrush was rolled on the glass slide. The slide must be fixed immediately with
Merckofix-spray (Merck, Darmstadt, Germany).
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Staining an mode of interpretation

The slides were stained according to Papanicolaou [7]. The specimens were evaluated according to generally accepted diagnostic
criteria [1,7] by an experienced cytopathologist. Additionally nuclear DNA-contents were measured after Feulgen restaining using a TV
image analysis system [4].

DNA-Measurements

The normal 2c reference value was established by measuring 30 cytologically normal squamous epithelial cells or lymphocytes in each
slide as an internal reference (mean values of integrated optical densities (IOD)). CVs (=coefficient of variation) of reverence cells
were below 5%. If present, three hundred atypical epithelial or carcinoma cells per specimen were measured interactively at random.
The performance of the system meets the standards of the European Society for Analytical Cellular Pathology (ESACP) task force on
standardization of diagnostic DNA-image cytometry [2,5,6].
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The AutoCyte QUIC-DNA-workstation
(AutoCyte, Burlington N.C., USA) was used
for the measurments. It consists of a

conventional light micro-scope Axioplan 2,
Zeis, Germany).

We assumed DNA-aneuploidy if (1) the DNA index of the stemline was <0,90>1,10 or <1,80>2,20 or <3,60>4,40 or (2) cells >9c
occurred (9c exceeding events [9cEE]) [3,8].
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DNA-histogram of a smear from a
histologically proven hyperkeratosis without
dysplasia, showing number of cells measured
(n) and their corresponding DNA-content (c)
and a (normal) diploid stemline at 2.0c.
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DNA-histogram of a smear from a squamous
cell carcinoma of the tongue. Abnormal
stemlines at 2.3c and 4,8c can be detected
as one aspect of DNA-aneuploidy.
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DNA-histogram of a smear from a squamous
cell carcinoma of the buccal mucosa.
Different aspects of DNA-aneuploidy can be
detected: abnormal stemlines at 2.4c, 4.8c
and 29 cells greater 9c (9cEE).
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Results

Sensitivity of our cytological diagnosis on oral smears for the detection of cancer cells was 95,0%, specificity 99,6%, positive
predictive value 98,3% and negative predictive value 99,8%. On this basis the prevalence of DNA-aneuploidy in smears of oral
squamous cell carcinomas in situ or invasive carcinomas was 96,6%. Sensitivity of DNA-aneuploidy in oral smears for the detection of
cancer cells was 96,6%, specificity 100%, positive predictive value 100% and negative 99,2%. The combination of both techniques
increased the sensivity to 98,3%, specificity to 100%, positive predictive value to 100% and negative to 99,6%.

Cytology DNA-Cytometry DNA-Cylometry
Sensitivity 95,0% | 96,6% - 98,3%
Fpecifily 99.6% 100% 100%
Positive Predictive Value 98,3% 100% 100%
[negative Predictive value 99,8% 99,2% 99,6%
Conclusion

Smears from brushings of all visible oral lesions, if they are clinically considered as suspicious for cancer, are an easily practicable,

cheap, non-invasive, painless, safe and accurate screening method for detection of oral precancerous lesions, carcinoma in situ or
invasive squamous cell carcinoma in all stages. We conclude that DNA-image cytometry is a very sensitive and highly specific and

objective adjuvant tool for the early identification of neoplastic epithelial cells in oral smears.
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