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Establishment of cytological criteria using image engineering analysis method
for early diagnosis of epithelial neoplastic lesions
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The quality control of oral cytology is not developed. The purpose of this
study was to clarify the oral cytological criteria based on cytomorphological image analysis as an
objective basis. The cells to be analyzed were keratinized superficial squamous atypical cells and

deep squamous epithelial cells, and cytomorphological and statistical analyzed were performed.

In analysis result, increased “ cytoplasmic brightness (with significance)” was observed in the
keratinized superficial squamous atypical cells in squamous cell carcinoma although there was no
difference in nuclear morphology compared to epithelial dysplasia. Concerning about deep squamous
epithelial cells, “ enhancement densely stained nucleus and nuclear irregularity (with
significance)” was observed in epithelial neoplastic lesion compared to inflammation. These
findings were reported, and a schematic diagram was created and published.
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Table 2
Cytologic diagnoses
w1 o “3 Total
Parameters NILM SIL SCC
Number of cases 22 1 7 30
Number of cells 126 3 39 168
Nuclear area M (SD) 66.0 (34.8) 65.2 (9.7) 82.6 (43.7) 69.8 (37.5)
(urd) 95% Cl  [59.9, 72.0] [54.2, 76.2] [68.8, 96.3] [64.1, 75.5]
Celluar area M (SD) 148.6 (79.0) 112.0 (35.3) 176.0 (73.0) 154.3 (78.1)
(urd) 959% ClI [134.8,162.4] [72.1,152.0] [153.1,198.9] [142.5, 166.1]
N/C ratio M (SD) 0.47 (0.13) 0.62 (0.14) 0.48 (0.14) 0.47 (0.13)
95% Cl  [0.44, 0.49] [0.47, 0.77] [0.44, 0.53] [0.45, 0.49]
Nuclear ireadarins® M (SD) 1.25 (0.08) 1.33 (0.03) 1.29 (0.09) 1.26 (0.08)
uclear iregularity 95% Cl [1.24, 1.27] [1.30, 1.37] [1.26, 1.32] [1.25, 1.28]
Fvoerch s M (SD) 89.1(26.3) 90.7 (17.6) 79.4 (21.1) 86.9 (25.4)
yperchromasa 95% Cl [84.5, 93.7] [70.8, 110.6] [72.8, 86.0] [83.0, 90.7]

Data form 1s as follows. Mean (M) (standard deviation (SD)) and 95 % confidence
interval (95 % CI).

*1: NILM means "negative for intraepithelial lesion or malignancy".

*2: SIL means "squamous intraepithelial lesion or dysplasia”.

*3: SCC means "squamous cell carcinoma".

*4: Nuclear irregularity based on fractal dimension.

*5: Hyperchromasia based on image brightness value.
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Fig.2 NILM  SCC

Nuclear area(left box)and nuclear irregularity(right box) of deep layers squamous cell
by box plot and beeswarm plot. The distribution range of nuclear area of SCC was higher
than that of NILM. Though the distribution of nuclear irregularity in NILM and SCC was
widely observed SCC was higher than that of NILM.
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