
Dedication

I dedicate this research to my father who 

encourages me to the road of success and 

happiness to my kind and lovely mother who 

taught me the meaning of life.

To my brothers, sister, relatives and my dear 

friend Mohammed AbdAlrahman.

1



Acknowledgement

My special thanks and appreciation to all of those who have helped me 

through their assistance and guidance in performing my research.

I am indebted to my supervisor Dr.Hussain Gad Elkarim Ahmed for his 

sincere help and guidance.

Also I would to thank the staff in the department of Histopathology and 

Cytology Faculty of Medical Laboratory Sciences Alneelain University 

specially Dr. Esam Abdolraheem, Prof. Ali Elsoofi and Ustaza. Rabab alhag.

All thanks to our colleagues at the Faculty of Medical Laboratory Sciences 

Sudan University for Science and Technology.

2



Contents
Title Page 

Dedication I 

Acknowledgement II

List Of Contents III
List of tables      V
List of figures and photomicrograhs Vi

البحث  ملخص VII
Abstract VII

Chapter One
Introduction 1
Justification 4

Chapter Two
2- Review of Literature 5

2.1 Scientific background: 5
2.2 Oral flora:    6
2.3 Inflammatory Disorders 6
2.3.1 Acute and Chronic Inflammatory Processes 6
2.3.2 Specific inflammatory Conditions 7
2.4 Benign Oral lesions 8
2.4.1 Other benign disorders 8
2.5 Premalignant Oral Lesions 8
2.6 Oral Cancer 9
2.6.1 Epidemiology of oral Cancer 10
2.6.2 Etiology of Oral Cancer 11
2.6.2.1 Toombak 12
2.6.2.2 Toombak and Oral Cancer in Sudan 13
2.6.3 Diagnosis 16
2.6.3.1 Clinical Diagnosis 16
2.6.3.2 Vital tissue staining 16
2.6.3.3 Visualization adjuncts 17
2.6.3.4 Biopsy 17
2.6.3.5 Application of cytology in diagnosing premalignant or malignant oral 
lesions

18

2.6.3.5.1 Cytological Studies in the Sudan 19
2.6.3.5.2 Argyrophilic nuclear organizer regions (AgNOR) 20
2.6.3.5.3 Buccal cell micronuclei (MNI) 23
2.6.3.5.4 Selective cytochemical staining of mitotic figures using1% crystal 
violet stain

25

Chapter Three
Objectives 28

Chapter Four
Materials and Methods 29

Chapter Five
Results 34

Chapter Six
Discussion 60

Chapter Seven
Conclusion & Recommendations 63

Chapter Eight
References 64
Appendix (1)

3



Appendix (2) 

4



List of Tables

Table Title Page

Table 1 Distribution of the study population by the age. 38

Table 2  Distribution of the study population by the age. 39

Table 3 Distribution of the study population by presence of atypia, 

keratinization, inflammation, infection, mean NOR count 

and micronuclei frequency.

40

Table 4 The relationship between the proliferative markers (NOR 

and MNI) and duration, frequency of Toombak, cytological 

atypia, inflammation and keratinization.

41

Table 5 The relationship between the age group and the atypia, 

keratinization, inflammation, infection, mean NOR count 

and micronuclei frequency.

42

5



List of Figures and Photomicrograghs
Figure  Title Page

Figure 1 Description of the study population by exposure and age 43
Figure 2 Description of the study population by presence of 

keratinization
44

Figure 3 Description of the study population by presence of 
inflammation

45

Figure 4 Description of the study population by presence of infection 46

Photomicrograph (1) Normal Buccal Mucosa from Non-tobacco user (Pap stain 
40 X)

47

Photomicrograph (2)  buccal smear from Toombak user showing bacteria inside 
the epithelial cell (Pap. Stain 100 X).

48

Photomicrograph (3) Buccal  smear  from Toombak user  showing inflammatory 
cells (Pap. Stain 400 X).

49

Photomicrograph (4) Buccal smear from Toombak user showed a Monilia (Pap. 
Stain 100 X).

50

Photomicrograph (5) Buccal cells from the dipping area showing the 
keratinization. Anucleated cells appeared in the field (Pap 
stain 100 X).

51

Photomicrograph (6)  Normal Buccal cells stained with 1% crystal violet (100 X) 52
Photomicrograph (7)  Buccal smear from oral cancer patient showing mitotic 

figure nucleus (1% crystal violet 400 X)
53

Photomicrograph (8) Normal buccal cells stained by Fuelgen technique (100 x) 54

Photomicrograph (9) Normal large buccal cells stained by feulogen technique 
(100 X).

55

Photomicrograph (10) A buccal cell  containing micronuclei small dot beside the 
nucleus (Feulgen technique 400 X).

56

Photomicrograph (11) A Buccal cell containing micronuclei from the dipping area 
(Fuelgen technique 100 x).

57

Photomicrograph (12) buccal  cells  from  non  tobacco  user  stained  by  AgNOR 
technique (AgNOR staining 1000 x).

58

Photomicrograph (13) buccal cells from Toombak user showing more than 5 dots 
per nucleus (AgNOR staining 1000 x)

59

6



الخلصة

الخرطططوم          مدينططة فططى التحليليططه الدراسططه هططذه نوفمططبر   اجريططت مططابين الفططترة فططي  

ابريل   2009 الي ال .       2010م الخليطوى النشطاط تقييطم الطى الدراسه هدفت فطى إسطتثم ارى  

 ,   : حسطاب        بابطانيكول صطبغة الخليطويه الططرق باسطتخدام التمبطاك لمسطتخدمى الفم  بطانة

الكريستالى          البنفسج وصبغة الدقيقه النويه معدل حساب النوويه، النظميه . النقاط

الفطم             بطانطة فطى التمبطاك فيطه يوضطع الطذى المكطان مطن الخلطويه المسطحات جمطع  تطم

الدراسطططه    ( وشطططملت التمبطططاك منهطططم, () 210لمسطططتخدمي مستخدمى)100مشطططاركا  

)  ( و( حالت بسرطان)         100التمباك مرضى وعشرة ضابطه كفئه التبغ مستخدمى غير من  

مطابين        ( اعمطارهم وتطتراوح الدراسطه فطى الجطوده لضبط بمتوسط)  94الى  16الفم سنه  

.    33عمر  الحالت  اعمار متوسط الضابطه       34سنه الفئه اعمار ومتوسط سنه 32سنه .

ل            الفم بطانة خليا فى خلوي شذوذ حالت وجود الدراسه مستخدمى   4اظهرت من  

> ب        ( الضابطه الفئه فى الشذوذ هذا وجود وعدم فى).   0.04التمباك التقرن حالة ووجدت  

32%) فقط)     (32%  واثنين الحالت فى)       2من اللتهاب وجد كما الضابطه الفئه من  

13%)13%) فقط)     واثنين الحالت بطانة)      2من فى البكتيريا ووجدت الضابطه الفئه من  

فططى   (%21الفططم و)    21  الحالت (%4من عدوى)      4  وجدت كما الضابطه الفئه من  

فطى   (%4المونيليطا  4   . السبب)        هو التمباك الضابطه الفئه فى توجد ولم الحالت من  

مسطتخدمى             وان التمبطاك لمستخدمى الفم بطانة خليا فى التقرن حالة لوجود  الساسى

تحطدث            الطتى والتعريطه للتقرحطات نتيجطة الفم فى واللتهابات للعدوى عرضة اكثر  التمباك

 > ب     ( التمباك اثر من الفم 0.003لبطانة ).

التمبطاك        ( لمسطتخدمى النطوويه النظميطه النقاط متوسط ان اكثر)  2.423وجد احصائيا  

الضابطه     ( الفئه فى وجد <1.303مما النويه) .      0.0001ب) ( معدل متوسط ان وجد كما  

التمبطاك   ( لمسطتخدمى (1.026الطدقيقه الضابطه)       الفئه فى وجد مما <0.356اكثر ب) (

الدقيقه) .          0.0001 النويه معدل ومتوسط النوويه النظميه النقاط متوسط ان لوحظ  

فى            التمباك استخدام مرات وعدد للتمباك التعرض فترة بزيادة يزيد التمباك  لمستخدمى

> ب  ( كمية).         0.0001اليطوم بزيادة يزيد النوويه النظميه النقاط متوسط ان وجد كما  

> ب        ( السطتخدام عنطد الفم بطانة فى توضع التى التقرن).    0.062التمباك حالت ان وجد  

معطدل             ومتوسطط النطوويه النظميه النقاط متوسط بزيادة احصائيا مرتبطه الفم خليا  فى

> ب   ( الدقيقه تزيد).          0.0001النويه الفم بطانة فى اللتهابات وجود ان الدراسه اظهرت  

 > ب     ( النوويه النظميه النقاط متوسط يزيد) .       0.006من العمر فى التقدم ان وجد كما  

فطى            التقطرن وظهطور الطدقيقه النطويه معطدل ومتوسطط النطوويه النظميطه النقطاط  متوسط

> ب ( 0.001الخليا ).

 . نتطائج              الضابطه الفئه فى ول الحالت فى ل النووى النقسام فقرات ظهور يلحظ  لم

المخطاطيه             الخليطا علطى التطاثير فطى الخططوره عالى عامل التمباك ان تدعم الدراسه  هذه
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فطى            قيمطه ذات الستثارى الخلوى النشاط لقياس المستخدمه الخليويه الطرق وان  للفم

التمباك       لمستخدمى للفم الخلويه التغيرات وتقصى  . مسح
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Abstract

This  is  a  retrospective  case  control  cohort  study;  cellular  proliferative 

activity  of  Toombak  dippers  oral  epithelium  was  assessed  applying 

Papanicolaou method, mean AgNOR counts, micronuclei frequency and 1% 

Crystal Violet stain. The study was conducted in Khartoum state during the 

period  from  November  2009  to  April  2010.  Oral  scrapes  smears  were 

obtained  from  210  participants  of  whom  200  were  apparently  healthy 

individuals; 100 were Toombak users (cases); 100 were non-tobacco users 

(controls) and ten were patients with Oral Squamous Cell Carcinoma (OSCC), 

as an internal control group. Their ages ranging from 16 to 94 years; with a 

mean age 33 years old. The mean age for the cases was (34 years); hence, 

the mean age for the controls was (32 years). 

 Cytological atypia was identified among four (4%) Toombak users hence, 

no cytological atypia was found among control group. Of the four cases with 

cytological  atypia,  only  one  case  was  identified  with  moderate  degree  of 

cytological atypia and the remaining three were categorized as having mild 

degree of  cytological  atypia (p< 0.04).  Thirty  two (32%) subjects  from the 

cases were identified with keratinization; hence, only two subjects from the 

control  group were identified with keratinization.  Toombak dipping is a risk 

factor for occurrence of the keratinization in the oral mucosa (P < 0.0001). 

Thirteen (13%) and two (2%) of the subjects are indentified with inflammation 

in cases and control groups respectively. In regard to the infections, twenty 

one (21%) and four (4%) of the cases were identified with bacterial infection 

and moniliasis, respectively, since three (3%) of the control group identified 
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with bacteria. Cases were more susceptible to the inflammation and infection 

than  control  group,  erosions  and  exposure  of  oral  mucosa  to  Toombak 

irritation are the major causative factors (P < 0.003). 

The mean AgNOR counts in the cases was (2.423) was statistically higher 

than  control  groups  (1.303)  (P  <  0.0001).  In  regard  to  the  mean  of  the 

micronuclei frequency per 1000 buccal cells, the micronuclei frequencies were 

higher in the cases group (1.026) than in control group (0.356) (P < 0.0001).  

The  mean  AgNOR  counts  and  micronuclei  frequency  was  statistically 

increased  with  the  prolonged  and  frequent  use  of  Toombak  (P <  0.001). 

However, there was increasing in the mean AgNOR counts in those snuffing 

large amount of Toombak per dip (relatively statistically significant; p<0.062).

The  keratinization  presence  was  associated  with  the  increasing  of  the 

mean AgNOR counts and micronuclei frequency (p<0.0001). In regard to the 

presence of inflammation the AgNOR counts were statistically associated with 

increased inflammation infiltrate (p<0.006). Increasing of the age in the study 

population was statistically associated with increasing of the mean AgNOR 

count,  micronuclei  frequency,  and  keratinization  (p<0.001).  Neither  cases 

group nor control group were found with mitotic figures in 1% crystal violet 

stain method. This findings support that, Toombak dipping is a high risk factor 

to increase the cellular proliferation in the oral mucosa and the cytological 

proliferative markers methods are useful for screening the Toombak users.
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