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ABSTRACT 

The purpose of this study was to compare among 
dysplasia of oral, uterine cervix and bronchus. Using 
a computer cytomorphometry cell measurement pro- 
gram, the study was based on a retrospective review 
of smear cases diagnosed with dysplasia of oral, bron- 
chial and uterine cervix, from 2002 to 2010. For 50 - 
70 cells from each lesion, nuclear (N) and cytoplasm 
(C) variables were assessed: area (A), diameter (D), 
irregularity (I), stain brightness and granularity. NA 
and ND were highest in OSCC and higher according 
to dysplastic grading. By contrast, CA and CD were 
lowest in severe dysplasia. The significant difference 
of N/C ratio was observed among OSCC to inflam- 
mation, mild and moderate dysplasias (p < 0.05). The 
N/C ratios of mild and moderate dysplasias were 
equal. Brightness and granularity values of OSCC 
cases were significantly higher than those of another 
(p < 0.05). About the difference between mild to mod- 
erate dysplasias, it was the easiest to detect of the 
uterine cervix. All severe dysplasias among the 3 re- 
gions were easily identified morphometrically. The 
deficient in the difference between inflammation to 
mild dysplasia and mild to moderate dysplasia were 
obtained in the oral mucosal lesion. The results dis- 
played a significant variation in cytomorphometrical 
values among the 3 regions. N/C values for uterine 
cervix and bronchus were well distinguished in com- 
parison with oral dysplasias. Screening of mild and 
moderate dysplasias requires experience which car- 
ries out the comprehensive judgment of the color. 
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1. INTRODUCTION 

Since direct observation was carried out anatomically, 
the oral epithelial dysplasia was delayed in the develop- 
ment of cytological diagnosis as compared with another 
province region. In Japan, although the cytological diag- 
nosis of the oral mucosa has spread through urgency in 
recent years, there is very little cytoscreener which makes 
it a specialty. Therefore, cytoscreener applies the diag- 
nostic criteria of cervix and bronchus to the oral mucosa 
in many cases. However, although 3 regions are covered 
with the squamous cell, under diagnosis may be drawn 
when the same cytological criteria are applied. Since it 
differs also embryologically, although epithelial dyspla- 
sias of 3 regions must prepare individual diagnostic cri- 
teria, these cytological comparative studies are not de- 
veloped. 

The term “squamous dysplasia” is commonly used 
among the oral, cervical and bronchial epithelial dyspla- 
sias, although the pathological criteria of dividing the 
grading are different [1]. During embryonic development, 
the primitive embryonic ectoderm gives origin to the lin- 
ing epithelium of the palate, gingiva and cheeks while 
the embryonic endoderm gives origin to the lining epi- 
thelium of the trachea and the small air passages. The in- 
traembryonic mesoderm gives origin to the female uter- 
ine tube and uterus [2]. The pathological assessment of 
oral precursor lesions according to WHO classification 
described the spectrum of dysplasia into mild, moderate 
and severe categories [3]. Mild dysplasia is the first his- 
tological event in the spectrum of these 3 regions. Mod- 
erate and severe dysplasias are the subsequent phases  
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that precede invasive carcinoma and there is a good cor- 
relation between higher grades of dysplasia and increas- 
ing risk of cancer, but studies of the correlation between 
dysplastic grading and malignancy rate are few [4]. 

Exfoliative cytology is an effective screening method, 
which had been used by Papanicolaou in the past and 
between 1941-1942, the technique was put into practical 
use in gynecology when the cancer cells were demon- 
strated in vaginal smears [5,6]. Hence, the accuracy rate 
of exfoliative cytology in cervix was high [7,8]. At the 
same time examinations of bronchial secretions have ap- 
peared largely in 1943 since Papanicolaou and Traut but 
the development of pulmonary cytology was marked by 
the first diagnosis of lung cancer by cytologic examina- 
tion of sputum in 1887 by Hampeln [1,9,10]. It was sug- 
gested that sputum biopsy was the most accurate diag- 
nostic procedure [11,12]. Since then, the criteria are al- 
most established for cervical uterine and bronchus. In- 
terest in the exfoliative cytology of the oral cavity dates 
back as far in 1890 and it was felt that its application to 
lesions of the oral cavity might be successful [13,14]. 
However, there are few reports about exfoliative cytol- 
ogy for oral lesions and for cytological findings of oral 
dysplasia and compare with cervix and bronchus [15-17]. 

Since cytological diagnosis of oral dysplasia has cop- 
ied the standard of the cervical dysplasia until now, there 
are no original diagnostic criteria. Attempts have been 
made to quantify the dysplastic changes using computer- 
aided analysis and Cowpe et al., advocated the idea of 
using morphometry for enhanced diagnosis of lesions 
using cytological techniques [18,19]. The cell morpho- 
metry features were measured from Papanicolaou stained 
smears and the cytomorphometrical criteria such as nu- 
clear area, cytoplasmic area, and nuclear/cytoplasmic ra- 
tio were considered. The study was aimed to determine 
the morphological features among these 3 regions, in an 
attempt to establish a better morphological definition and 
criteria in oral epithelial dysplasia. Thus, similar mor- 
phological changes develop in the oral, bronchial and 
cervical epithelia before invasive carcinoma happens af- 
terwards [20]. Oral dysplasia has many macroscopic find- 
ings and it is manifested typically as a white, mixed red 
or white lesion and sometimes papillary, nodular, pumice, 
ulcerative or mixed appearance [21]. Its clinical charac- 
teristics can be guessed but its severity cannot be accu- 
rately predicted macroscopically. The relationship of epi- 
thelial dysplasia to the subsequent development of cancer 
has not been fully clarified [22]. It has been reported that 
there is a marked variation in oral malignant transforma- 
tion rates in studies from different areas of the world, 
ranging from 1.4% to 36.4% with observational periods 
ranging from 1 month to 15 years or more [23,24]. There- 
fore, it became apparent that there was a need for early 

diagnosis of malignant lesions using exfolaitive cytology 
which is the most simple and cost effective method of 
cancer screening. 

In order to establish a realistic evaluation of cytologi- 
cal findings of oral epithelial dysplastic lesions, our pre- 
sent study was undertaken to assess the dysplastic cells 
microscopically and morphometrically. The comparative 
study among oral, cervix and bronchial dysplasias was 
also performed. 

2. MATERIALS AND METHODS 

2.1. Smear Specimens 

The study was based on a retrospective review of cyto- 
logical examination of cases diagnosed with dysplasia of 
oral, bronchial and uterine cervix, from 2002 to 2011. 
Alloral smears from normal (n = 20), inflammation (n = 
20), mild dysplasia (n = 10), moderate dysplasia (n = 10), 
severe dysplasia (n = 10), and OSCC (well differentiated 
type, n = 10) were selected from the archive of Nihon 
University School of Dentistry at Matsudo. And the cer- 
vical (n = 30) and bronchial lesions (n = 25) were ob- 
tained from the Funabashi Municipal Medical Centre. 
The classification of the cases wasmild dysplasia (n = 
10), moderate dysplasia (n = 10), severe dysplasia (n = 
10) of the cervix and mild dysplasia (n = 10), moderate 
dysplasia (n = 10), severe dysplasia (n = 5) of the bron- 
chus. The protocol was approved by the Committee of 
Studies Involving Human Beings of Nihon University 
School of Dentistry at Matsudo (E-5.002). 

From each oral mucosal and uterine cervical lesion, 
cells were exfoliated using cytobrush (Medscand Medi- 
cal, CoperSurgical Company, Berlin, Germany) from mu- 
cosal lesions. All smears were performed before biopsy. 
The bronchial mucosal smears were collected using bron- 
choscopic brush during bronchoscopy. Informed consent 
was obtained from all patients before taking the cyto- 
logical smears. All these patients showed dysplastic or 
suspicious change under macroscopical findings. 

To obtain a smear, the cytobrush was rolled at least 5 
times with gentle pressure. The clinician took smears for 
each patient and gently smeared on labeled glass slides, 
immediately fixed in 95% ethyl alcohol, and subse- 
quently stained by the Papanicolaou method and checked 
by five cytologists for cytological diagnosis and con- 
firmed by six pathologists. The fixation and staining 
times were standardized between 2 facilities. 

2.2. Cytological Assessment of Smears 

Immunohistochemically, the fascicles of tumor cells were 
positive for S-100 protein (Figure 1(g)), vimentin (Fig- 
ure 1(h)) and negative for α-actin and GFAP (Figure 
1(i)). A few numbers of small neuroid structure and ax-  
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Figure 1. Histopathological and cytological figures of mild dysplasia of oral mucosa. 
(a) Histopathological finding of leukoplakia shows mild dysplasia with atypical 
epithelial features confined to the lower third of the epithelium (HE, original magni- 
fication ×200); (b) Cytological findings show mild dysplastic features: enlarged nuclei 
with slight hyperchromasia and eosinophilic (orange) cytoplasms. It was diagnosed as 
mild dysplasia (Pap. ×400); (c) Histopathological finding of moderate dysplasia with 
atypical epithelial features confined to the lower half of the epithelium (HE, original 
magnification ×200); (d) Cytological findings show moderate cytological changes of 
nuclei (Pap. ×400); (e) Histopathological finding of severe dysplasia showing nearly 
total thickness and alterations extending to upper third of epithelium (HE, original 
magnification ×200); (f) Cytological findings show severe cytological changes of nu- 
clei with hyperchromasia, irregular border and thick keratinized cytoplasm (Pap. × 
400); (g) Histopathological findings of OSCC (HE, original magnification ×200); (h) 
Cytological finding shows the prominent cytological features of OSCC. The nuclei are 
strongly hyperchromatic, coarse granularity, irregular border with strong eosinophilic 
and basophilic cytoplasms, and high N/C ratio. The cytoplasmic borders are ill-defined 
(Pap. ×400). 

 
ons were demonstrated by NSE and NF in this lesion, 
respectively. These results indicate that the tumor is com- 
posed of cells of schwannian differentiation and they 
also indicate the presence of axons. Therefore, the defini- 
tive diagnosis was PEN. There was no relationship with 
von Recklinghausen’s disease, and none of the lesions 
recurred after excision. 

 OPEN ACCESS 

2.3. Histopathological Assessment 

Tissue specimens from both biopsy and operational ma- 
terials of the oral mucosal lesions were routinely stained 
with hematoxylin and eosin (HE) and subjected to histo- 
pathological review examination. Histopathologically, all 
dysplasias were categorized as mild, moderate and se- 
vere, based on severity of histomorphological features 
according to WHO criteria [3]. All subjects the study 
used, the histopathological and cytological diagnoses 
were matching, except the bronchial smears were with- 
out any histological specimens that consisted exclusively 
of atypical metaplastic cells from the upper airways 

where diagnosis was based on the severity of the smears. 
The assessments of the histological criteria for uterine 
cervix mucosa were also made by referring to the general 
rules for clinical studies according to the Japan society 
for uterine cervical premalignancies and malignancies. 

2.4. Cytomorphometrical Assessment 

On the basis of the cytomorphological characteristics, the 
frequencies of changes of dysplastic cells were analyzed. 
In each dysplastic category, an average of between 100 
to 150 accurately selected uniform atypical cells was 
analyzed by using a computer cytomorphometry cell mea- 
surement program (Win Roof version 2.5, Mitani Co.) 
[18,19,27]. Only smears with unclamped, monolayered 
and uniform squamous cells were used for this study. 
The study also tried to find out the differences between 
various categories of oral dysplastic cells compared to 
non-dysplastic and OSCC chromatin and color density in 
order to better understand the morphometrical parame- 
ters of oral dysplasia. 
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The mean nuclear and cytoplasmic area and diameter 
(NA, ND, CA, CD), irregularity (NI, CI), and N/C ratio 
of all cases were the parameters of interest in this study 
and their mean values were obtained in micrometers for 
diameters and the area in square micrometers. Also, the 
mean nuclear and cytoplasmic color brightness and gra- 
nularity or degree of chromatin coloring (NB, NG, CB, 
CG) of all keratinizing oral dysplastic categories, normal, 
inflammatory and OSCC cases and bronchial and cervi- 
cal dysplasias were also analyzed. 

2.5. Statistical Analysis 

The descriptive analyses of the morphometrical variables 
of area and diameter were stated with mean value in 
micrometer. A t test was used to compare the significant 
difference for NA and ND, CA and CD and NB, NG, CB, 
CG in all groups using statistical program (SPSS 11.OJ). 
A p value of less than 0.05 was considered significant. 

3. RESULTS 

3.1. Histopathological and Cytological Findings 

As for the oral smears, mix light green and yellow cells 
with increased nuclei but with no dysplastic character- 
istics and many inflammatory cells were shown in the 
inflammatory lesion. Mild dysplasia demonstrated basal 
cell hyperplasia with relatively mild cytological changes 
confined to lower third of epithelium (Figure 1(a)). Cy- 
tologically, itpresented minor degree of nuclei atypical 
changes such as slight hyperchromatism, but uniform 
and coarsely granular and slight irregularity in shape 
(Figure 1(b)). Moderate dysplasia demonstrated cyto- 
logical atypia extending to mid-third of epithelium (Fig- 
ure 1(c)). It showed more marked nuclear atypical chan- 
ges compared with mild dysplasia, cytologically (Figure 
1(d)). Severe dysplasia demonstrated dysplastic change 
into upper third of epithelium with prominent cytological  

change with the most marked nuclear abnormalities (Fig- 
ures 1(e) and (f)). OSCC showed the characteristics of 
carcinoma such as irregular shape, hyperchromatic nuclei 
and high N/C ratio with necrotic background (Figures 
1(g) and (h)). 

In uterine cervix, mild and moderate dysplasias were 
dominated by superficial and intermediate green and yel- 
low squamous cells with a subdominant population of 
parabasal cells (Figures 2(a)-(d)). In severe dysplasia the 
parabasal cells were remarkably observed than interme- 
diate cells (Figures 2(e) and (f)). The presence of koilo- 
cytic atypia of superficial and intermediate cells was 
common features unlike the oral squamous cells. Nuclear 
cleavage and the circular wrinkles in cytoplasm were 
also features in uterine cervical cells but not in oral squa- 
mous cells. Many red and green squamous metaplastic 
cells with nuclear atypia were selected from the mild, 
moderate and severe bronchial smears (Figures 3(a)-(c)). 
The size of the metaplastic cells was smaller compared 
with the oral and uterine cervix squamous cells. 

3.2. Morphometrical Findings of Oral Lesions 

Table 1 shows the morphometrical findings of oral le- 
sions. The mean NA and ND values showed an increase 
from normalthrough lesions with inflammation and re- 
duced through mild and moderate dysplasias, and in- 
creased in severe and OSCC. Among dysplasias, mild 
and moderate NA values were close to normal. Regard- 
ing the CA mean values of severe and OSCC compared 
with that of normal: 7 and 14 bigger than severe dyspla- 
sia and OSCC, respectively. The “irregularity”: NI and 
CI means values showed no differences in oral lesions. 
The difference between the NA of normal compared with 
dysplasias and OSCC were significant (p < 0.05). The 
mean N/C ratio was significant from normal, mild and 
moderate dysplasias to OSCC (p < 0.05). 

 

        
Figure 2. Histopathological and cytological figures of mild dysplasia of uterine cervix. (a) Histopatholgical findings of mild dyspla- 
sia of uterine cervix (HE, original magnification ×200); (b) Cytological findings show mild dysplastic superficial and intermediate 
green and red squamous cells with koilocytic atypia (Pap. ×400); (c) Histopathological findings of moderate dysplasia of uterine 
cervix (HE, original magnification ×200); (d) Cytological finding of moderate dysplasia of uterine cervix showing superficial and 
intermediate green and red squamous cells and a few parabasal cells with koilocytic atypia (arrowheads, Pap. ×400); (e) Histopa- 
thological findings of severe dysplasia of uterine cervix (HE, original magnification ×200); (f) Cytological finding of severe dyspla- 
sia of uterine cervix showing superficial and intermediate green and red squamous cells and many parabasal cells with koilocytic 
atypia (arrowheads, Pap. ×400). 
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Figure 3. Histopathological and cytological figures of mild dysplasia of bronchus. (a) Cytological findings of mild bronchial dyspla- 
sia with yellow metaplastic squamous cells. Many inflammatory cells are seen (Pap. ×600); (b) Cytological findings of moderate 
bronchial dysplasia with blue metaplastic squamous cells and many inflammatory cells (arrowhead, Pap. ×600); (c) Cytological find- 
ings of severe bronchial dysplasia showing a yellow metaplastic multinucleated squamous cell with many inflammatory cells (ar- 
rowhead, Pap. ×600). 
 
Table 1. The mean cytomorphological values between lesions of the oral mucosa. 

  Nuclear Cytoplasm  

  NA ND NI CA CD CI N/C 

  AVE STDEV AVE STDEV AVE STDEV AVE STDEV AVE STDEV AVE STDEV  

Normal  222.2* 99.8 12.2* 2.5 0.9 0.1 10404.2* 4429.9 109.7* 35.0 0.8 0.1 0.02*

Inflammation  271.9 93.1 18.3 3.4 0.9 0.0 4214.3 1684.8 71.9 14.1 0.8 0.1 0.06

Mild 199.7 59.0 15.7* 2.4 0.9 0.0 2099.2 1127.0 50.1 13.1 0.7 0.0 0.10*

Moderate 201.3* 95.3 15.9* 3.6 0.9 0.0 1978.1 1517.9 48.7 30.0 0.7 0.1 0.10*Dysplasia 

Severe 251.7 163.8 17.4 5.2 0.9 0.1 746.0 421.9 28.9 7.7 0.8 0.1 0.34

OSCC  592.9 461.8 25.8 9.5 0.8 0.1 1490.8 1252.9 40.6 15.8 0.8 0.1 0.40

AVE: average; STDEV: standard deviation; NA: nuclear area (μm), ND: nuclear diameter (μm); CA: cytoplasmic area (μm), CD: cytoplasmic diameter (μm); 
N/C: nuclear cytoplasm ratio; Significant differences (*<0.05) was observed compared to OSCC. 

 
3.3. Morphometrical Findings of Oral Lesions 

Nuclei and Cytoplasm Color Saturation 

Table 2 shows the color saturation mean values for NB, 
NG, CB and CG. As for NB, there was close differences 
among normal, inflammation and mild dysplasia, and 
also between severe dysplasia and OSCC. However, NB 
and NG mean values showed an increase in mild dys- 
plasia and further increased in moderate and severe dys- 
plasias. CB and CG mean values showed the same trend 
from normal to inflammation, dysplasias and OSCC. Re- 
garding the OSCC cases, the mean NB and NG values 
were significantly higher than those of dysplasias, in- 
flammation and normal (p < 0.05). 

3.4. Morphometrical Findings among Oral, 
Cervical and Bronchial Dysplastic Cases 

Table 3 shows the comparative cytomorphometrical re- 
sults among 3 regions. The NA and ND values showed 
the same tendency of a decline from mild to moderate 
dysplasias, and severe dysplasia was the most highest. 
Among the 3 regions, uterine cervix had the highest NA 
and ND mean values. CA mean values were also highest 
in uterine cervix while CD was increased from mild to 
moderate dysplasias and declined in the severe ones. NI 
and CI did not show any differences. Regarding the mean  

N/C ratio among the 3 regions, it increased significantly 
with dysplastic grading and highest in uterine cervix (p < 
0.05). From mild to moderate dysplasias, the uterine cer- 
vix showed the greatest differences in comparison with 
oral dysplasias. All severe dysplasias among the 3 region 
were easily identified morphometrically. 

4. DISCUSSION 

Although early diagnosis of OSCC plays the most impor- 
tant role for the increase of the survival rate of patients, 
the 5-year survival rate has remained under 50% [28]. 
But, the early diagnosis of OSCC is difficult, due to the 
asymptomatic nature and benign appearance of these 
lesions on initial presentation. The major advantage of 
exfoliative cytology is the noninvasive character of the 
technique, which allows a simple and pain-free collec- 
tion of intact cells from different layers in the epithelium 
for microscopical examination and quantitative evalua- 
tion [8]. By increasing detection of premalignancies and 
early invasive disease, the use of exfoliative cytology by 
Papanicolaou has decreased both the incidence and mor- 
tality of cervical cancer [29,30]. On the contrary, sensi- 
tivity and specificity of cytological diagnosis for oral 
mucosal diseases showed 55% and 100%, respectively 
[31]. Since the subject which decreases false-positive 
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Table 2. The mean cytomorphological values between lesions of the oral mucosa. 

  Nuclear Cytoplasm 

  Brightness Granularity Brightness Granularity 

Normal  96.3* 80.2* 96.3* 78.3* 

Inflammation  99.1* 116.2 146.2 123.8 

Mild 105.2 174.7 150.5 173.4 

Moderate 130.3 179.9 158.8 189.5 Dysplasia 

Severe 140.6 185.6 160.7 200.3 

OSCC  155.5 195.5 175.9 230.9 

Significant differences (*<0.05) was observed compared to OSCC. 

 
Table 3. The mean cytomorphometrical values among regions and within each category of dyplasia (μm). 

  Nuclear Cytoplasm  

  NA ND NI CA CD CI N/C

  AVE STDEV AVE STDEV AVE STDEV AVE STDEV AVE STDEV AVE STDEV  

Mild 199.7 59.0 15.5 2.4 0.9 0.0 2099.2 1127.0 50.1 13.1 0.7 0.0 0.10*

Moderate 199.9 95.3 15.7 3.6 0.9 0.0 2941.1 1517.9 58.7 30.0 0.7 0.1 0.10
Oral 

Dysplasia 
Severe 251.7 163.8 17.4 5.2 0.9 0.1 746.0 421.9 28.9 7.7 0.8 0.1 0.34

Mild 385.4 272.2 21.0 7.1 0.9 0.1 2850.3 2672.6 54.9 25.1 0.8 0.1 0.14*

Moderate 367.1 186.4 20.7 6.3 0.8 0.1 1857.7 1241.5 70.3 20.9 0.7 0.1 0.20
Cervical 

Dysplasia 
Severe 423.6 221.1 22.5 5.6 0.9 0.1 1029.9 597.8 34.9 9.8 0.8 0.1 0.41

Mild 149.3 60.1 13.8 4.2 0.9 0.1 768.6 356.8 30.2 7.3 0.8 0.1 0.19*

Moderate 141.5 88.1 12.8 3.8 0.9 0.0 680.4 279.9 28.8 6.2 0.9 0.1 0.21
Bronchial 
Dysplasia 

Severe 160.9 41.7 15.5 1.5 0.9 0.1 633.6 194.8 27.7 4.2 0.9 0.1 0.24

AVE: average; STDEV: standard deviation; NA: nuclear area (μm), ND: nuclear diameter (μm); CA: cytoplasmic area (μm), CD: cytoplasmic diameter (μm); 
N/C: nuclear cytoplasm ratio; Significant differences (*<0.05) was observed compared to severe dysplasia. 

 
rate remains, its diagnostic value via conventional cytol- 
ogy is seen controversially. Then, the purpose of this 
study detected the cytological characteristics which lead 
false-negative, and it aimed at accumulating diagnostic 
criteria for cytoscreener or dentist peculiar to the oral 
epithelial dysplasia. 

The transformation rate of oral premalignancies is 
about 14% over a period of 20 years has been reported 
[32]. The representative oral premalignant lesion was 
leukoplakia with thick keratinizing superficial layer and 
epithelial dysplasia. It was graded as mild, moderate and 
severe dysplasia according to the WHO criteria [3]. Mi- 
croscopically, a small number of dysplastic cells with ke- 
ratin debris and the atypia showed scare pyknotic nuclei. 
As for N/C ratio, mild and moderate were similar to in- 
flammatory lesions. The cytology of severe and OSCC 
was comparatively detectable. More cytological observa- 
tion should be needed and since the use of this technique 
may improve the diagnostic reliability of exfoliative cy- 
tology in the management of oral premalignancies. 

Regarding the cervical uterine and bronchial lesions, 
many dysplastic cells were observed with obvious atypia 
and many reports had accumulated the cytological find- 

ings; cellular atypia and N/C ratios were increasing with 
dysplastic grading [5-7,12,16]. Therefore, the criteria of 
screening cytology for these two regions were almost 
standardized. As for oral, the study showed that decrease 
in NA among dysplasias reflected the ability of mor- 
phometry to detect alterations in nuclei contents consti- 
tute early events in the carcinogenic process [33]. Hence, 
the differences between mild and moderate were small 
and between mild and severe ones were significant. The 
study also found out that severe dysplasia and OSCC dis- 
played CA reduction compared with cancer-free cases 
and early stages of dysplasias. Therefore, the increase in 
NA and decrease in CA are useful early indicators of 
malignancy. The NI and CI did not show any signifi- 
cance and the morphometrical analysis cannot distin- 
guish between the cases but the morphometrical color 
analysis was shown to distinguish among the oral lesions 
and dysplasias. This result also showed that small dif- 
ferences on NA, ND and N/C between inflammatory le- 
sions and mild dysplasia in comparison with uterine cer- 
vix and bronchial dysplasias. Similar value of NA and 
N/C of oral inflammation versus mild dysplasia and mild 
dysplasia versus moderate dysplasia were led to overlook 
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the diagnoses. 
There is a challenge in the recognition of the earliest 

manifestations of dysplasia. It was suggested that mode- 
rate intraepithelial dysplasias were risky epithelium while 
Bethesda system defined moderate intraepithelial dyspla- 
sias as high grade cervical squamous intraepithelial neo- 
plasia (CIN2) [34,35]. Therefore, the diagnosis of mod- 
erate dysplasias is important because moderate dyspla- 
sias are regarded as intraepithelial tumor. Cell shape, size, 
irregularity and differences between mild and moderate 
were small. However, the study revealed that the chro- 
matin color distribution could distinguish between mild 
from moderate and severe oral dysplasias. The study sug- 
gested that differences in nuclear staining, especially gra- 
nularity of chromatin; color estimation of cytoplasm and 
nuclear, could be used to differentiate between normal, 
dysplastic and malignant regions. Similar problems were 
encountered when conventional screening of the smears. 
It is important, however, to note in this regard that the 
site would be biopsied, especially that early detection is 
vital to improve prognosis. 

The study also related the differences in the mean cy- 
tomorphometrical values among the 3 regions. Both mild 
to severe dysplasias of both uterine cervix and bronchus 
showed a remarkable atypical change accompany with 
dysplastic change while the oral ones were not, suggest- 
ing a great consideration regarding oral dysplasias, espe- 
cially mild and moderate ones. It was found that the risk 
of progression from mild to severe dysplasia or OSCC 
was only 1% per year but the risk of progression from 
moderate dysplasia was 16% within two years and 25% 
within 5 years [36]. Therefore, moderate category may 
represent a clinically useful distinction. 

On the basis of our results, the study successfully ap- 
plied the cytomorphometrical parameters of nuclear and 
cell sizes, configuration, nuclear to cytoplasmic ratio 
(N/C) and color density and can be evaluated collectively 
in order to aid in the diagnosis of dysplasia and malig- 
nancy from cytological cells. Of these parameters, the 
nuclear and cytoplasmic areas (NA,CA), and N/C ratios 
have been shown to be significant in the diagnosis. In the 
oral region, mild and moderate dysplasias, the N/C ratio 
was hard to detect compared with uterine cervix and 
bronchial dysplasias. More cytological study of oral dys- 
plastic lesion, particularly chromatin distribution in early 
stage of dysplasia should accumulate and led to improve- 
ment of accuracy. 
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