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ABSTRACT 
Background: Behçet’s disease (BD) is a disorder of systemic inflammatory condition. Its important features are 

represented by recurrent oral, genital ulcerations and eye lesions. 

Aims. The purpose of the current study was to evaluate and compare cytological changes using morphometric 

analysis of the exfoliated buccal mucosal cells in Behçet’s disease patients and healthy controls, and to evaluate 

the clinical characteristics of Behçet’s disease. 

Methods. Twenty five Behçet’s disease patients have been compared to 25 healthy volunteers as a control group. 

Papanicolaou stain was used for staining the smears taken from buccal epithelial cells to be analyzed 

cytomorphometrically. The image analysis software has been used to evaluate cytoplasmic, nuclear areas and the 

nuclear/cytoplasmic ratio (N/C). 

Results. The cytoplasmic and nuclear area of buccal cells of Behçet’s disease cases were significantly smaller than 

those of healthy volunteers. However, the N/C ratio remained the same when compared between both groups. All 

patients had recurrent oral ulcer and none of the patient had cardiac and pulmonary symptoms. 

Conclusion. Cytomorphometric analysis and exfoliative cytology techniques have the ability to detect the 

alterations in buccal epithelial cells caused by Behçet’s disease.  
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INTRODUCTIONS 
Behçet’s disease (BD) is a systemic disease of 

inflammatory condition, whose causes are still 

vague. The clinical features of BD include 

aphthous stomatitis, genital aphthosis ,  uveitis, 

cutaneous lesions, arthritis, all types of vessels, 

Central Nervous System (CNS) involvement, 

genitourinary, gastrointestinal, pulmonary, and 

renal involvement(1) . The most commonly-

presented features of the disease are oral and 

genital lesions (2). Aphthous stomatitis appears 

initially in about 70% of BD patients (3). 

The disease may start with one, if not more, of 

the above-mentioned symptoms whereas it takes 

years for other symptoms to turn up gradually (1). 

Regardless of the eyes, its course has been 

characterized by re-current episodes limiting by 

itself of inflammation resulting in remarkably 

disabled cases (4). 

The disease can be seen all over the world, 

recording the highest in Asia, the Middle East, 

and the Mediterranean region. The average age 

of starting point with BD is on the third decade 

of patient's life taking in consideration that the 

ratio of male to female is variable according to 

ethnicity (4).  

The range of male-to-female BD cases is "1:1-

3:1") (5). The dilemma of the disease is noticed in 

the early years of its course, and in many cases 

takes years to appear, most of mortality rates of  

 

 

 

 

 

BD had been accounted for vascular and 

neurological involvements and can seldom 

appear for the first time as it takes time to turn up 
(6). 

The etiology of BD had been the result of both of 

environmental and genetic factors in most of the 

complicated diseases (7). 

A variety of diagnostic classifications and 

criteria have been suggested during the years (8). 

As there are no pathognomonic clinical or 

laboratory findings for BD, it must be diagnosed 

upon clinical grounds according to the 

international Criteria for Behcets disease 

(ICBD), Table 1  

Table 1: International Study Group criteria 

for the diagnosis of Clinical manifestation 

Point (3). 

Oral aphthosis  2 

Genital aphthosis  2 

Ocular manifestations  2 

Skin manifestations 1 

Pathergy phenomenon 1 

Vascular manifestations 1 

 

Cyto-morphometric characteristics would be 

highly altered in the cells of buccal mucosa in 

case of chronic diseases associated with 

inflammation (9). 

 Exfoliative cytology is a technique characterized 

by being conservative not causing any invasion 

on tissues in addition to the possibility of the 

specimens taken to be determined in qualitative 
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and quantitative manners (10) .Quantitative 

characteristics such as cytoplasmic area (CA), 

nuclear area (NA), and the nuclear to 

cytoplasmic ratio (N/C) have been found to be 

noticeable during the process of diagnosis of oral 

cavity lesions (11). The Measurement of those 

morphometric features (nuclear, cytoplasmic 

areas and nuclear /cytoplasmic ratio) can be 

made manually with the help of ocular grids, or 

even objectively using a digital image analysis 

that can trace microscopic images to be 

measured reproducibly and objectively (12). There 

are many factors affecting the cell 

cytomorphology which is already collected from 

the buccal mucosa. Systemic illness such as 

diabetes Type 1 & 2, alcohol intake, and all types 

of anemia can be regarded as some of such 

factors (13) ,not forgetting the role of  infection-

related diseases (14) . The effects of Behçet’s 

disease on buccal mucosal cells have been 

documented on some previous studies (15-16). 

Quantitative exfoliative cytology has been used 

in this study so that the effect of Behçet’s disease 

can be assessed in the buccal mucosa of cases in 

terms of estimating nuclear area (NA), the 

cytoplasmic area (CA), and nuclear cytoplasmic 

ratio (N/C) to be compared with those of buccal 

mucosa of control group. 

  

MATERIAL AND METHODS 
The "case control" study was performed on two 

groups. The "study group" consisted of 25 BD 

patientss whose diagnosis was provided at the 

Dermatology out-patient clinic in Baghdad 

Teaching Hospital in Medical city. The "control 

group" was composed of 25 healthy counter-

parts who got a health examination periodically. 

The study was done in accordance with the 

"Local Ethics Committee for human research" 

after obtaining a written consent from all the 

participants. 
 Criteria of selecting Patients  

 A questionnaire had been completed for each 

subject for collecting data regarding their past 

medical history, diabetes mellitus, radiotherapy, 

smoking habits, alcohol consumption, and drug 

addiction, in order not to be included in  this 

study. 

The process of Sampling. 

All the samples of the "study subjects" have been 

collected over a period of 4 months after the 

diagnosis being confirmed according to ICBD. 

In order to remove debris, the patient was asked 

to rinse with tap water. A piece of gauze was 

usually used for having a dry oral mucosa. The 

samples were collected from the buccal mucosa 

using a disposable Pap smear brush. The freshly-

obtained smears were streaked on labeled-glass 

slides and then the fixation would be in 95% 

ethyl alcohol. Papanicolaou was used as a 

staining technique for the examination of cyto-

morphometric. 

The Examination of Cytomorphometric. 

It should be stated that nuclear area (NA), 

cytoplasmic area (CA), ratio of nuclear area to 

cytoplasmic area (N/C) were included in the 

study parameters examined. The digital 

photographs, taken from the slides by means of 

light Microscope with amounted digital camera 

(0.3M Pixel VCE-PW1), were used to perform 

cytological analysis.   

NA and CA were measured on digital images 

using an image analysis software called "motic 

images plus 3.0(x86)" surrounding the nuclear 

and cytoplasmic cell boundaries (Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The encirclement of boundaries of the cytoplasm and the 

nucleus of then suprabasal cells case on digital images (x20) 
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Statistical Analysis 

In this study, the statistical analysis has been 

accomplished by SPSS version 23 software in 

addition to Microsoft Excel. The "Semimov 

Kolmogorov" test was used to examine the 

distribution of current variables whether they are 

normal or not. The Measurement of central 

tendency was done with a median and more 

accurately the inter-quarter range. Furthermore, 

the non-parametric "Mann Whitney" test was 

used to show the difference in the significance 

between both, the study and control groups.  

 

RESULTS 
In the present study, the age of BD patients 

ranged from 25- 56 years with a mean of 38 

years, and 28.1 years for "control subjects" 

(𝑝=0.001). Also, the gender distribution was 

nearly comparable in both groups with 

statistically significant differences (p= 0.001). 

Male gender was more predominant than the 

female in both groups, and the ratio of 

male/female in BD cases=1.7:1 while it was 

2.1:1 in healthy subjects as shown in table 2. 

The clinical symptom found in BD patients with 

the highest frequency was ocular involvement 

(80%) while the lowest frequency was 

neurological symptoms (4%). In addition, all BD 

cases had oral ulcers but none of them were 

recorded to have cardiac or pulmonary 

symptoms as shown in table 3. 

Using the digital manner to analyze all the cells 

collected from healthy controls and BD cases is 

shown in table 4 which shows that the median of 

CA concerning  BD cases is  smaller (4980.7 

um2)   than that of healthy subjects(11530.7 um2 

). 

Similarly, the nuclear area of Behçet’s disease 

cases was 157.6 um2 compared to 388.5 um2 of 

that of healthy volunteers.  However, the ratio of 

both groups showed nearly comparable results. 

 

DISCUSSION 
The major goal of the study was to determine 

and compare between the quantitative 

assessments of cytomorphometrical parameters 

of buccal mucosal cells of BD patients with 

healthy controls. 

The mean age in the current study of BD patients 

was 38 years, and this findings is in line with 

other Iraqi studies (17, 18) . In addition, there was 

another study reporting the same mean age (19) . 

It was found in present study that the male 

gender was more predominant than that of 

female in BD cases  and the ratio of male/female 

was 1.7:1. A similar predominance in gender and 

nearly comparable male/female ratio  2.9:1 to the 

current study was recorded (17) . Nevertheless, the 

study done by Zouboulis, 1999 found that the 

male and female in BD cases were frequently  

equal(20) . The reason behind those contradictory 

findings that the gender ratio was different 

according to geographical area (21). 

It has been found that in the current study, all 

cases with BD had recurrent aphthous stomatitis. 

The clinical symptoms in a decreasing order of 

frequency are ocular involvement with 80%, 

genital ulcerations with 60%, skin and articular 

lesions 40%, and 36% respectively, and scarcely 

neurological symptoms. None of BD cases had 

pulmonary or cardiac symptoms. 

With regard to clinical frequency, nearly similar 

findings were found on some studies (3, 20). But 

those studies slightly differed from other 

findings recorded on Italian BD cases and on 

Egyptian BD cases (22, 23).  However, both of 

them revealed the same oral and genital 

frequency but the ocular and cutaneous lesions 

seldom occurred. The difference in study groups 

ethnically is the cause for varied BD clinical 

frequencies in addition to the probability of the 

severity of the disease, and the size of samples. 

In the present study, it was found that the 

cytomorphometrical variables such as 

cytoplasmic area (CA) and nuclear area( NA) of 

oral epithelial cells of BD cases reduced 

significantly when compared with those of 

"control group" ,but the ratio was still 

comparable in both groups . 

The present findings have confirmed the findings 

reported by “Erol Aktunc et al." in 2016 who 

showed comparable results to present study (15). 

However, another study done by “Kara et al.". 

Revealed comparable results with regard to the 

reduction of cytoplasmic volume and nuclear 

volume. The ratio also reduced ,not still constant 

like what happened in present study, and the 

relative differences in outcomes may be related 

to using smaller sample size or different 

quantitative cytomorphometric  parameters such 

as cytoplasmic volume (CV) and  nuclear 

volume (NV)  applying a specific formula on 

variables taken from digital images of light 

microscope (two dimensions) (16) .   

BD cases, unlike healthy volunteers, have 

elevating oxidative stress which is regarded as a 

biomarker for BD causing changes in 
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cytomophometric characteristics in BD patients 
(24-25) . 

This study determined the cytomorphometrical 

analysis quantitatively of oral epithelial cells 

parameters in Behçet’s disease  cases to be 

compared with normal population. In conclusion 

the quantitative characteristics of 

cytomorphometry were affected and altered by 

Behçet’s disease  as a main factor for this 

alteration ,and these alterations are detectable by 

cytomorphometric analysis through exfoliative 

cytology. The cytomorphometric view of 

mucosal cells in BD patients presented in this 

study will contribute to the understanding of the 

effects of BD on the oral mucosa.  
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Table 2:  Age and gender distribution 

 Control group BD group 

Age 

Range 18-45 25-56 

Mean 28.1 38 

SE 1.5 1.9 

Gender 

Female 8 9 

Male 17 16 

Sum 25 25 

P value <0.001 

Table 3: Clinical Manifestation of Behçet’s disease Cases 

Clinical Manifestation SUM =25 

N % % 

Gentile Ulcers 15 60 

Ocular Lesions 20 80 

Articulal symptoms 2 36 

Skin lesions 10 40 

Neurological symptoms 1 4 

Gastrointestinal symptoms 4 16 

Oral Ulcers 100%           No Cardiac symptoms    No Pulmonary symptoms  

Table 4: Cytomorphometrical analysis of Behçet’s disease case group and Control  group 
 Control group BD group  

Cytoplasmic area P=<0.001 

Range 9417.9-14775 3440-5924.7  

Median 11530.7 4980.7  

Mean rank 87.7 15.6  

Nuclear area P=<0.001 

Range 259.5-452.8 121-197.5  

Median 388.5 157.6  

Mean rank 88 42.8  

N/C ratio P=<0.92 NS 

Range 0.024-0.04 0.024- 0.049  

Median 0.032 0.033  

Mean rank 72.2 72.8  

 

 الخلاصة 

 فمويه وتناسليه متكررة وافات العين .   مرض بهجت هو اضطراب ذو حالة التهابية جهازية .مميزاته الهامة تقرحاتالخلفية.  

  الغرض من الدراسه الحاليه لتقييم ومقارنه التغيرات الخلويه باستخدام التحليل الخلوي لميزات الخلايا للخلايا الطلائيه المبطنه للخد الاهداف.

 ولتقييم الخواص السريريه لمرضى بهجت. .قشره لمرضى بهجتالم

. صبغة بابانيكولا استخدمت لصبغ المسحة   متطوع  اصحاء  25له مرض بهجت تمت مقارنتها مع  احخمس وعشرون   المواد وطرق العمل.

لخلويه. برنامج التحليل الصوري يستخدم لتقييم الماخوذة من الخلايا الطلاءيه المبطنه للخد. حتى يتم تحليلها بطريقة القياس الكمي للمميزات ا

 النووية الى السايتوبلازمية.  يه والنوويه بالاضافه الى النسبهالمساحه السايتوبلازم

السايتوبلازم والنواة للخلايا المبطنه لخد حالات مرض بهجت كانت اصغر بشكل ملحوظ عن هوءلاءالمتطوعين الاصحاء ومع ذلك   النتائج.

لديهم تقرحات فمويه متكررة وكذلك ولا احد لديه   وجميع المرضىكلا المجموعتين. عند مقارنه السايتوبلازم بقيت نفسها, \نسبة النواة

 اعراض قلبيه او رئويه.

تقنيات "تقشير الخلايا" و"تحليل القياس الكمي للميزات الخلويه" لها القابليه لكشف التغيرات, حدثت بسبب مرض بهجت  الاستنتاجات.

 نفسه,التي تحدث في الخلايا الطلائية المبطنة للفم.  

 


