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ABSTRACT 
Background: Oral mucosal lesions (OMLs) are common in adult population although 
not as frequently reported as for traditional oral health problems. These lesions include; 
ulcerative/vesiculobullous, white/red, pigmented lesions, benign mucosal swellings and 
tongue mucosal lesions. Some OMLs are either malignant, premalignant or benign while 
others are caused by common infectious agents. Some of them may result from 
autoimmune reaction while others may be associated with systemic diseases including 
HIV/AIDS. Lesions suspected to have pre-malignant properties need close follow-up, 
early recognition and management. Due to the variation in clinical presentation and the 
uncertainty as to whether a lesion is malignant or benign, OMLs pose a challenge with 
regard to diagnosis and management. The burden of OMLs in Tanzanian populations 
has hardly been documented. 
Objective: The objective of this study was to determine the Occurrence and clinico- 
pathological presentation of oral mucosal lesions in patients presenting for treatment in 
the Oral Surgery department of the MNH. 
Study Design: This was a prospective cross sectional descriptive study. 
Study Setting: The study was done at the MNH at the oral surgery out patient clinic and 
in wards where oral surgical patients were admitted. 
Study Duration: The study was conducted over an 8-month duration. 
Methods: The subjects who consented to participate in the study were interviewed using 
a pre-tested questionnaire. Oral examination was done and the details of findings, and 
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investigations results including biopsy were recorded. The data were analyzed using the 
SPSS programme version 12.0.1 and interpretation of the results done. 
Results: The prevalence of OMLs was 4.6%. The age of subjects ranged from 1 to 86 
years with mean 41.5 +/- 19.9 years and the male to female ratio was 0.72:1. Majority 
(56.3%) had primary education only while 17.5% had no formal education. 76 (47.5%) 
subjects indicated they drank alcohol, 23(14.4%) smoked tobacco and 15 (9.4%) used 
snuff. 34 types of OMLs were observed from the 172 lesions and these were 
categorized into; white/red OMLs 24 (14.0%), ulcerative lesions 64 (37.2%), pigmented 
OMLs 37 (21.5%), mucosal swellings 34 (19.8%) and tongue mucosal lesions 13 
(7.6%). Out of the oral ulcerative OMLs 34 (53.1 %) were malignant and for pigmented 
OMLs and oral mucosal swellings the proportion of malignant OMLs was 56.8% and 
23.5% respectively. Squamous cell carcinoma (See) was the most frequent OMLs 
observed in 34 (21.3%) of the subjects followed by Kaposi's sarcoma (KS) in 19 
(11.9%) subjects. More females were found to have had see and "(S than males and the 
most affected age was 60 years and above for see and 20-49 years for KS. All patients 
with KS were HIV positive and 94.1 % with see presented with clinical stage IV 
lesions. Other OMLs with a relatively higher frequency included; peripheral granuloma 
(7.5%), traumatic ulcer (5.8%), haemangioma (5.2%), adenocarcinoma (4.7%), 
pseudomembraneous candidiasis (4.6%), aphthous ulcer (4.1%), geographic tongue 
(3.5%) and fissured tongue (2.3%). The most common site for occurrence of OMLs was 
the lower lip followed by the hard palate and anterior 2/3 of the tongue. 
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XlI 
Conclusion: Results indicate that OMLs is a problem in Tanzania. The malignant 
lesions constituted the large proportion of OMLs observed. The most common lesion 
type was see followed by KS. The most common site for the OMLs was the lower lip 
followed by the hard palate. 
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1 
1. INTRODUCTION AND LITERATURE REVIEW 
1.1. Background 
Traditionally oral health problems have been sighted to be mostly dental canes, 
periodontal diseases, oro-facial trauma, congenital anomalies and neoplasms. However, 
oral mucosal lesions (OMLs), although not as frequently mentioned, are also a common 
problem in the adult population I. As a group, OMLs are more common than conditions 
like tension headaches, phlebitis or arthralgias 2 and include both surgically treatable and 
non-surgical conditions that are not always easy to differentiate. There is a wide range of 
OMLs including ulcerative, vesicular and bullous, white/red, pigmented lesions, benign 
mucosal growths and oral cancer 1,3.4. In this context, therefore, even their symptoms 
and presentation vary very much with some causing pain and discomfort while others 
are symptom-free and follow an indolent course. 
The significance of understanding and managing OMLs is documented and highly 
encouraged by the World Health Organization (WHO) 5. There is a close relationship 
between general health and OMLs and some general disease conditions may to a good 
extent be mirrored in the oral mucosa 6. Actually, some of the OMLs, such as lupus 
erythematosus are important indicators of severe underlying systemic diseases 2. Some 
lesions like lichen planus or pemphigus are caused by autoimmune reaction 7 and others 
like leukoplakia or erythroplakia may be indicators of the possibility of developing oral 
cancer 8,9,10. Of current concern is the prevalence of HIV infection, in which a great 
	. 	fill' 	b 	11-13 
	vanety 0 ora mucosa eSlOns may e seen 		. 
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2 
There have been a number of studies that have documented the epidemiology of oral 
mucosal lesions worldwide 14-22. Among these, there are studies that concentrated on a 
single lesion like the herpes labialis 23, leukoplakia 24 or oral lichen planus 25 and some 
that were specific to one intra-oral site, for example the tongue 26,27. Also, some of the 
studies dealt with special community groups like the child population 28-32 and old 
people 33-36. The findings of these studies, however, vary and seem to depend on many 
factors including, the geographical location, ethnicity, habits and practices, age and sex 
distribution of the population studied. Very few population-based studies on the 
epidemiology of OMLs have been documented in Africa and so far hardly any has been 
carried out in Tanzania. 
	1.2. 	General epidemiology of OMLs 
1.2.1 Prevalence of OMLs 
Various studies have documented the prevalence of OMLs. The pioneering studies of 
large samples done in adult populations are those of Axell (1976) in Sweden 17 and 
Bouqout (1986) in the USA 15. In Axell' s study the most frequently reported lesions 
included; leukoedema (48.9%), a history of recurrent aphthous ulcers (17.7%) and 
geographic tongue (8.45%) 17. Bouqout (1986) revealed that the overall prevalence of 
OMLs was 14.8% and the most prevalent lesion was leukoplakia (2.9%). The overall 
prevalence of OMLs in Malaysia was found to have been 9.7%, with denture stomatitis 
having been the most prevalent lesion 18. Among studies that registered low prevalences 
of OMLs were those ofIkeda et al. (1995) 19 and Ikeda et al. (1991) 21 who documented 
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3 
prevalences of 4.9% and 5.2% respectively. In Sweden, however, Salonen et al. (1990) 
found the prevalence of OMLs to have been as high as 64.7% 37. In the USA, Shulman 
et al. (2004) reported a prevalence of27.9% whereby denture-related lesions (stomatitis, 
hyperplasia, ulcers, inflammation and angular cheilitis) together composed 8.4 % 16. 
There are studies that documented higher prevalences of OMLs. In Kenya, Macigo et al. 
(1995) found that among the individuals they examined 48.6% had at least one oral 
mucosal lesion, the most common having been leukoedema (26%) followed by 
melanosis (12.7%) and leukoplakia (10.6%) 22. Pearson et al. (2001) found that 40% of 
Bangladeshi descendants living in the UK aged 40 years and above, and who were users 
of medical care had OMLs with leukoplakia having been the most prevalent 38, Kovac- 
Kavcic et al. (2000) in Slovenia documented a prevalence of 61.1% with Fordyce's 
spots observed most frequently 20. In Germany among individuals aged 35-44 and 65-74 
years only 33.8% and 33.9% respectively had no OMLs 39. 
Most studies involving elderly populations found high prevalences of OMLs. For 
example, in Mexico, Chile, Israel and Hong Kong the prevalence of OMLs ranged from 
36% to 55.6% 33,36,40,41. High prevalences have also been reported by studies that dealt 
with special groups at risk for some specific OMLs. Campisi and Margiotta in Italy 
reported 81.3% prevalence of OMLs in a group of men aged 40 years and above, among 
. whom 73% were alcohol drinkers, 58.5% were smokers, 25% edentate and only 3% had 
good oral hygiene 42. However, Salonen et al. (1990) reported a 64.7% prevalence of 
OMLs in a population where two-thirds were using neither tobacco nor snuff 37. 
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Rioboo-Crespo et al. (2005) reviewed data of recent epidemiological studies of oral 
mucosal lesions in children and found a wide variability in the prevalences of OMLs in 
different regions of the world 28. They found out that the percentage of children with 
OMLs in different communities in the world ranged from 4.1 % to 52.6%. They revealed 
that the prevalence of most commonly occurring OMLs in different studies included 
recurrent aphthous stomatitis (0.9-10.8%), labial herpes (0.8-5.2%), fissured tongue 
(1.49-23%), geographic tongue (0.6-9.8%), oral candidiasis (0.1-37%) and traumatic 
injuries (0.1-22.1 %). Kleinman et al. (1994) reported that 4% of schoolchildren aged 5- 
17 years had one or more OMLs while 33% and 37% of the children reported a history 
of recurrent herpes labialis and recurrent aphthous ulcers respectively 29. Bessa et al. 
(2004) reported a prevalence of 27% of oral mucosal changes in children aged 0 -12 
years 32. 
1.2.2. Age 
Generally, age is a significant risk factor for the occurrence of some of OMLs. Shulman 
et al. (2004) found that, the risk of having a mucosal lesion increased steadily with 
age 16. They noted that people aged 70 years and above had almost double the risk of 
having a lesion compared to those aged between 17 and 29 years. It was also found by 
do Santos et al. (2004) that 52.6% of children aged 12 years old and 73.4% of 
individuals aged 13 years or older presented with at least one oral mucosal condition 43. 
Mumcu et al. (2005) reported that being 65 years old or above was found as a 
statistically significant risk factor for the occurrence of pigmentation, fissured tongue, 
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5 
varices, hairy tongue, denture stomatitis and petechiae 44. In studies where middle aged 
(35-44 years) and elderly (65-74 years) age groups were compared for prevalences of 
OMLs; Lin et al. (2001) in China and Micheelis et al. (1999) in Germany found that the 
overall prevalence increased with age 14,39. Some of the studies done in elderly people 
appreciated that increased age was related to the development of OMLs 45 while others 
found the opposite to be true 40. Espinoza et al. (2003) in their study in the elderly 
reported that age had no effect to the occurrence of OMLs 40. Some of the studies 
involving children and adolescents also noted that the prevalence of some OMLs 
increased with increasing age 32. Looking at individual oral mucosal lesions/group of 
lesions, Kovac-Kavcic et al. (2000) found that the prevalence of white mucosal lesions, 
denture related lesions, fissured tongue, varices and mucocele has been found to 
increase with increasing age 20. 
1.2.3. Sex 
Statistically significant difference in the overall prevalence of OMLs between males and 
females is not a common finding although in some of the lesions there are differences 
reported. Micheelis et al. (1999) in their study where 35-44 and 65-74-year age groups 
were studied found no statistically significant differences in the overall prevalence 
between males and females 39. Looking at individual lesions, however, statistical 
differences between males and females were noted for the prevalence of Fordyce's 
spots, a history of herpes labialis, aphthous ulcers and lip/cheek biting which were more 
common in females than males. Similarly, Corbet et al. (1994) found no statistically 
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6 
significant difference in the prevalence of OMLs between men and women among the 
65-74-year-old Chinese in Hong Kong 36. Contrary to this, Lin et al. (2001) found that in 
the 65-74-year age group there were statistically significant higher prevalences of OMLs 
in males compared to females for both urban (male 22% and female 12%) and rural 
(male 26% and female 19%) subgroups 14. Kovac-Kavcic et al. (2000) documented that 
lichen planus, denture stomatitis and herpes labialis occurred more frequently in the 
female population 20 while Neville et al. (2002) found that oral squamous cell carcinoma 
and leukoplakia were more common in males 8. 
1.2.4. Geographical location and place of residence 
Geographical location has an indirect influence on the prevalence of oral mucosal 
lesions. For instance, habits and practices of people in one location if different from 
another location may lead to the difference in the prevalence of OMLs. Other factors 
that are likely to differ from one geographical location to another include racial 
predilection, environment, climate, economic and living standards. 
Roberto et al. (2003) reported the prevalence of OMLs to have been higher in the urban 
community (76.9%), followed by the marginal-urban community (56.8%) and finally the 
rural community (51.7%) 41. While studying the association of OMLs and dentures, 
Mikkonen et al. (1984) found no significant difference in the geographical location 46. 
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7 
1.2.5. Occupation 
An outdoor occupation leads to excessive exposure to actinic radiation and this is 
associated with the development of SCC of the lip 8,47. A study by Vianna et al. revealed 
a positive association between acid mists and gases and ulcerative lesions of the oral 
mucosa but only in the absence of lip sealing 48. Exposure to lead results in a bluish red 
or deep blue linear pigmentation of the gingival margin (Burtonian line) while exposure 
to silver causes a violet marginal line often accompanied by a diffuse bluish-grey 
discoloration throughout the oral mucosa 49. 
1.2.6. Intra-oral site 
OMLs can involve any part of the oral cavity. In their study Shulman et al. reported that 
most lesions occurred in the hard palate (25.9 %), followed by the gingiva (20.4 %), lips 
(15.4 %) and dorsum of the tongue (14%) 16. Ulcerative lesions are likely to be found on 
non-keratinized mucosal sites (e.g. labial and buccal mucosa). However, primary 
herpetic gingival stomatitis most often occurs on keratinized mucosal sites 4. Oral SCC 
occurs most often on the lips and lateral borders of the tongue, followed by the floor of 
the mouth and gingiva 8,47, while the hard and soft palates, followed by the maxillary 
gingiva, are the most common sites for oral mucosal melanomas 50. 
1.2.7. Denture wearing 
In Chile the prevalence of OMLs in the elderly population was found to have been 53% 
predominated by denture stomatitis 22.3% 40. Similarly, Mikkonnen et al. (1984) in 
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Finland reported a 50% prevalence of OMLs in removable denture wearers 46. Denture 
stomatitis is the most common mucosal problem encountered in elderly removable 
denture wearers. Corbet et al. (1994) reported 10% denture stomatitis lesions in the 65- 
74 years-old Hong Kong Chinese population 36 and Micheelis et al. reported a 18.3% 
prevalence in a similar age group 39. Kovac-Kavcic et al. (2000) in Slovenia found out a 
prevalence of 14.7% of denture stomatitis in denture wearers 20 and Axell found 16% of 
subjects with denture stomatitis in a Swedish population 17. 
1.2.8. Tobacco smoking 
A wide variety of mucosal changes have been noted in habitual users of smoked and 
smokeless tobacco. These changes most likely result from the many irritants, toxins, and 
carcinogens found naturally in cured or burned tobacco leaves. The significant mucosal 
changes noted in tobacco users have been identified as oral cancer, leukoplakia, nicotine 
palatinus stomatitis, smokeless tobacco keratosis, smoker's melanosis, submucous 
fibrosis, leukoedema and hairy leukoplakia 51. Kovac-Kavcic et al. (2000) found two 
tobacco-related lesions (leukoplakia and smoker's palate together) to have been more 
prevalent in men than women (5.7% and 1.7% respectively) 20. Prout et al. (1977) 
documented a 13% prevalence of OMLs among tobacco users while oropharyngeal 
squamous cell carcinoma was found in 3% of these patients 52. When Salonen et al. 
(1990) analyzed the relationship between tobacco habits and mucosal lesions, a positive 
correlation between tobacco use and leukoplakia, frictional white lesion, coated tongue, 
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hairy tongue and excessive melanin pigmentation were demonstrated while a negative 
correlation was observed for geographic tongue and aphthous ulcers 37. 
1.2.9. Alcohol consumption 
Excessive alcohol has little impact on the prevalence of oral carcinoma, but it is a 

\ 
\ 
\ 
 
powerful "promoter", capable of altering mucosal cells to make them much more 
susceptible to malignant transformation by tobacco carcinogens 51. It has been found that 
most of the alcohol drinkers are also heavy smokers and hence the total effects become 
greater. Sankaranarayanan et al. (1990) assessed the risk factors for oral cancer and 
noted that the duration of tobacco chewing and smoking was a better predictor of risk 
than either daily frequency or total lifetime exposure 53. Harris et al. (2004) studied 
OMLs alcohol abusers in South London where it was found that 28.1 % had oral mucosal 
lesions 54. Frictional keratosis (8.8%), scar tissue of the lips (4.8%), candidiasis and 
angular cheilitis were the lesions with the highest frequency. 
1.2.10. Use of snuff, chewing tobacco and betel nuts 
The association between the use of snuff and the prevalence and severity of oral lesions 
has been documented in various descriptive studies. Mucosal change is found in almost 
all snuff users at the site where the snuff is placed. In Sweden for example, studies done 
on the effects of Swedish snuff on the oral mucosa showed that the degree of 
development of an oral lesion positively correlates with the daily duration of stay of 
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snuff in the area, daily consumption frequency and the number of years of active snuff 
use 55-57. The degree of lesions seems to increase with increasing pH as well as 
increasing nicotine content 56-58. Oral lesions caused by snuff are reversible following 
quitting 59. A recent review, however, has found that the use of chewing tobacco and 
moist snuff is associated with low risks for oral cancers (relative risks [RR] from 0.6 to 
1.7) while dry snuff is associated with higher RRs, ranging from 4 to 13 60. 
There are data from a study by Tomar et al. (1997) that suggested that snuff may be a 
stronger risk factor than chewing tobacco for smokeless tobacco users, but the use of 
either of these forms of tobacco exhibits a dose-response relationship with the 
occurrence of lesions 61. In another report, Tomar and colleagues found out that in the 
USA men more commonly switched from snuff use to smoking than the opposite and 
that those who use snuff to quit smoking had less success than non-snuff users 62. 
There is significant evidence in the literature concerning the development of oral see 
and its precursors including leukoplakia and submucous fibrosis in betel nut/quid 
chewers 63,64. The habit is more prevalent in Southeast Asia and corresponds to the fact 
that in places like India oral see is the commonest malignant neoplasm accounting for 
20-30% of all cancers 65. 
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1.3. Specific types of OMLs 
1.3.1 Pre-malignant and malignant oral mucosal lesions 
The importance of understanding pre-malignant OMLs lies in the fact that some can 
transform into oral cancers. Approximately, 90% of oral cancers are primary see 
arising from the lining mucosa of the mouth, most commonly the tongue and the floor of 
the mouth 66. Despite the fact that oral cancer is largely preventable it has remained the 
gravest oral mucosal lesion 67. It is the sixth most common cancer in the world 68 and is 
the commonest malignant neoplasm, in India 69. It accounts for approximately 2% of all 
cancer deaths worldwide 65. The mean UK annual incidence rate for both sexes is 
approximately 4.5: 100,000 70 while in the USA it was estimated that in 2002 these 
tumors could account for 28,900 new cases and 7,400 deaths 71. The most popularly 
documented oral pre-malignant lesions are leukoplakia and erythroplakia, others being 
lichen planus, submucous fibrosis, oral hairy leukoplakia, nicotine stomatitis, tobacco 
pouch keratosis and syphilis 8,47. Leukoplakia is a white lesion involving the oral 
mucosa that cannot be removed by rubbing and cannot be classified as any other lesion 
following histopathologic examination 47. According to the WHO, it is defined as "a 
white patch or plaque that cannot be characterized clinically or pathologically as any 
other disease" 72. Most cases of leukoplakia are a hyperkeratotic response to an irritant 
and are asymptomatic, but about 20% of leukoplakic lesions show evidence of dysplasia 
or carcinoma at first clinical recognition 73. Silverman et al. (1984) in a prospective 
follow-up study documented a 17% malignant transformation of leukoplakia 74. 
Extensive reviews have shown that different studies have given varying proportions of 
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malignant transformation of leukoplakia ranging from 3 to 20% 75, however, there are 
subtypes of leukoplakia which have been associated with rates as high as 40% 74. 
Various studies have documented prevalences of leukoplakia. Bouqout (1986) recorded 
leukoplakia to have been the most frequent oral mucosal lesion with a prevalence of 
2.9% 15, while in Axell's study the prevalence was 3.1 % 17. Ikeda et al. (1995) in 
Cambodia found a prevalence of 1.1 % 19 and Macigo et al. (1995) in Kenya reported 
10.6% 22. 
Erythroplakia, presents as red patches, with a surface that is frequently velvety in 
texture and margins that may be sharply defined. Erythroplakia is less common but 
when compared to other mucosal lesions it carries the highest risk of malignant 
transformation 76. Erythroplakia lesions may be malignant in up to 80% of tissue 
biopsies 77,78. 
Lichen planus is a complex immunologically mediated mucocutaneous disease primarily 
seen in adults and more commonly in women 47. The premalignant or malignant 
potential of lichen planus is in dispute, however, there is a low but measurable risk of 
malignant transformation 78,79 which has been reported to range between 0.4% and 
2.5%47. 

, 
 
1.3.2 Ulcerative and vesiculobullous oral mucosal lesions 
There are various types of oral lesions presenting with ulcers which mayor may not be 
preceded by vesicles and bullae formation. Most infections of the oral mucosa (majority 
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being viral) fall under ulcerative and vesicular groups':". Non-infective recurrent ulcers 
including recurrent aphthous ulcers and chronic multiple lesions such as pemphigus also 
constitute this group. The most common viral infections are caused by viruses of the 
Human Herpetic virus (HHV) group. Eight types of HHV have been linked to oral 
diseases. These types have different disease patterns in their hosts 80. Primary herpetic 
gingivostomatitis (PHGS) represents the clinically apparent pattern of primary herpes 
simplex virus (HSV) infection, since the vast majority of other primary infections are 
symptomless. PHGS is caused predominantly by HSV -1 and affects mainly children 81. 
The actual frequency of oral herpes infection decreases with age, increases with 
increasing socioeconomic status and is related to race 82. Up to 80% of the population 
are asymptomatic carriers of the virus and 20-40% of the people have experienced cold 
sores some time in their life 4,76,82. Factors that may trigger a recurrence of oral herpes 
simplex include; immunosuppression, upper respiratory tract infections, fatigue, 
emotional stress, physical trauma, exposure to sun (ultraviolet light), and menstruation 
82", Berker et al. (1988) while investigating the seroprevalence level of human 
herpesviruses in the 1-15-year-old children found a high (73%) prevalence of antibodies 
to the herpes simplex virus type 1 and also noted that, from the medical records, 30% of 
the children had suffered from herpetic gingivostomatitis prior to the study 83. 
Bessa et al. (2004) determined the prevalence of oral mucosal alteration in children and 
found-that primary herpetic gingivostomatitis had a prevalence of 0.3% and recurrent 
herpes 0.8%, the former showed an increase with increasing age 32. In Bouqout's study 
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herpes labialis was found in 0.2% of the adult population 15. The history of herpes 
labialis was found in 21.9% in the study of Kovac-Kavcic et al. (2000) in which after 
excluding subjects with no recurrence within 1-2 years the prevalence was found to be 
16% 20. Micheelis et al. (1999) found 31.3% and 20% of the 35-44 and 65-74-year age 
groups respectively to have had a history of herpes labialis 39. In this survey females 
showed significantly higher rates of recurrent herpes labialis than males. Lowhagen et 
al. (2002) assessed the level of self-reported herpes labialis in the Swedish population 
where 26.6% reported that they had herpes in past while 19.4% had had herpes in the 
	. 2 	84 
prevIous years . 
Other causes of infective stomatitis could be the Coxsakie virus (causing herpangina, 
foot and mouth disease), the Epstein Barr virus causing infectious mononucleosis, and 
Varicella zoster viruses 4. Tuberculosis and syphilis, also, may present with some forms 
of ulcerative lesions mainly on dorsum of the tongue for tuberculosis and lips and tip of 
the tongue for syphilis 76. Deep chronic ulcers with destruction of the adjacent tissues 
are common with malignant ulcer/carcinoma, bacterial (tuberculosis, syphilis), and 
fungal infections (cryptococosis, aspergillus). Non-infectious ulcerative lesions can also 
affect the oral mucosa. Traumatic ulcers are the commonest, ranked first with a 
prevalence of 1.8% in Mexico 85. In children, Bessa et al. (2004) determined the 
prevalence of cheek biting to have been 6.11 % and other traumatic lesions 2.33% 32. In 
the general population the prevalence of cheek biting as reported by Bouqout was 0.12% 
15 while Kovac-Kavcic et al. (2000) registered 2.7% 20 and Macigo et al. (1995) 1.3% 22. 
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Recurrent aphthous ulcers (RAU), or recurrent aphthous stomatitis, represent a chronic 
inflammatory disease characterized by painful oral ulcers recurring with varying 
frequency. The categories of RAU lesions are as follows; minor aphthous ulcers (80- 
85% ofRAU cases) are 1-10 mm in diameter and heal spontaneously within 7-10 days. 
Major aphthous ulcers constitute 10-15% of RAU cases. These lesions are greater than 
10 mm in diameter, take 10-30 days or more to heal, and may leave scars. Herpetiform 
ulcers (5-10% of RAU cases) are multiple, clustered; 1 to 3 mm lesions that may 
coalesce into plaques and usually heal within 7-10 days 86. The actual cause ofRAU is 
not straightforward but factors predisposing patients to RAU may include trauma, 
emotional stress, malabsorption, celiac disease, regional enteropathy, menstruation, food 
hypersensitivity, allergic reaction, and exposure to toxins such as nitrates in drinking 
water 4,86,87. Between 5% and 25% of the general population experience RAU 87. In the 
USA, although RAU is commonly believed to occur in approximately 20% of the 
general population, a study of medical and dental students revealed a prevalence ranging 
from 31 % to 66% 86. 
There are chronic ulcerative and vesiculobullous lesions that affect the skin but can also 
occur in the oral cavity and are mainly associated with autoimmune reaction and 
sometimes can occur as oral manifestations of systemic diseases 4,88. These include 
pemphigus vulgaris, paraneoplastic pemphigus, bullous pemphigoid, cicatricial 
pemphigoid, dermatitis herpetiformis and linear IgA dermatosis. The prevalence of these 
lesions is low, for instance, it is estimated that pemphigus has an incidence rate of 0.5 to 
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16 
3.2 per 100,000 population and one of every 15,000 to 40,000 patients treated in an eye 
clinic may have ocular pemphigoid 88. 
1.3.3.White and Red mucosal lesions 
Apart from the red and white lesions with defined precancerous potential there are other 
red and white lesions without precancerous potential. They range from variations of 
normal mucosa such as leukoedema and Fordyce granules to infections including oral 
candidiasis, and from keratotic white lesions such as nicotine palatinus, frictional 
keratosis to non-keratotic white lesions including lesions due to burn and cheek 
biting3,89. These lesions are widely documented in most population studies. For example, 
Kovac-Kavcic et al. (2000) obtained a 49.7% prevalence of the Fordyce's condition 
while the prevalences of frictional keratosis and smokers' palate were 2.2% and 0.5% 
respectively 20. In Kenya Macigo et al. (1995) found leukoedema in 26%, palatal 
keratosis 6.4%, frictional keratosis 5.5%, and the snuff dippers lesion in 0.4% of the 
studied population 22. In Turkey, the study by Mumcu et al. (2004) documented 
frictional keratosis in 1.3% among 765 subjects, leukoedema in 0.4% and Fordyce's 
spots 1.3% 44. Ikeda et al. (1991) observed 0.3% prevalence for candidiasis and 
smoker's palate each 21. In Germany, Micheelis et al. (1999) reported Fordyce's spots in 
26.6%, leukoedema 1.0% and candidiasis in 0.4% 39. 
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1.3.4. Oral mucosal swellings 
Oral warts or papilloma and epulides/granulomas are among the commonly reported oral 
mucosal swellings. Bouqout (1986) 15 registered prevalences of such mucosal swellings 
as follows: papillary hyperplasia 0.3%, papilloma 0.5% and irritation fibroma 1.2%. 
Ikeda et al. (1991) noted that in their study fibroepithelial hyperplasia had a prevalence 
of 0.5% while papilloma and gingival hyperplasia were seen in less than 0.1 % of the 
study population each 21. Bessa et al. (2004) in children obtained a prevalence of 0.1 % 
for oral warts and 0.2% for eruption cysts 32. Diaz-Guzman et al. (1994) reported a 
prevalence of 1.4% for irritation fibroma, 0.3% papillary hyperplasia and 
papillomaepulis fissuratum each and 0.1 % gingival hyperplasia 85. 
1.3.5. Pigmented oral mucosal lesions 
Pigmented lesions are commonly found in the oral cavity. Such lesions represent a 
variety of clinical entities ranging from physiologic changes such as racial pigmentation 
to manifestations of systemic illnesses including Addison's disease and malignant 
neoplasms such as melanoma and Kaposi's sarcoma 90. Oral pigmentation occurs in all 
races 91 and there is no significant difference in oral pigmentation between males ttnd 
females 92. Bouqout (1986) found the prevalence of oral melanotic macule and amalgam 
tattoo to have been 0.09% each 15 and Ikeda et al. (1991) registered a prevalence of 0.1 % 
each for excessive melanin pigmentation and haemangioma 21. Corbet et al. (1994) 
found the prevalence of haemangioma and excessive melanin pigmentation in the 
elderly of Hong Kong to be 11.2% and 1% respectively 36. In Kenya Macigo et al. 
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(1995) observed melanosis in 12.7% of people aged 15 years and above 22. In the survey 
by Micheelis et al. (1999) the 35-44-year-old group had a prevalence of 0.4% and 3.5% 
for haemangioma and amalgam tattoo respectively while in the 65-74-year-old group 
these lesions were observed in 2.6% and 5.1 % respectively 39. 
1.3.6. Tongue mucosal lesions 
The lesions affecting the lingual mucosa include those generally affecting other parts of 
the oral mucosa including candidiasis, traumatic ulcers and recurrent aphthous ulcer. 
However, there are some lesions specific to the lingual mucosa such as the geographic 
tongue, hairy tongue, median rhomboid glossitis, fissured tongue, lingual varicosities, 
glossitis and foliate papillitis 93. Lin et al. (2001) found that tongue lesions and white 
lesions were relatively common 14. Their findings included the fissured tongue, hairy 
tongue, atrophic tongue and lingual varicosities. The most frequently seen lesion was the 
fissured tongue which had a prevalence of 12.5% among the rural people aged 65 -74 
years 14. A recent review documented the prevalence of fissured tongue in children to be 
between 1.5% and 23% while that of geographic tongue was 0.6 - 9.8% 28. In children, 
Shulman et al. (2005) obtained a prevalence of geographic tongue of 1.8% 94. In 
Bouqout's study the recorded tongue lesions included black hairy tongue (0.1 %), 
median rhomboid glossitis (0.1 %), enlarged lingual tonsils (0.2%), geographic tongue 
(0.3%) and fissured tongue (0.3%) 15. Kovac-Kavcic et al. (2000) in Slovenia registered 
2.2% and 21.1 % prevalences for geographic and fissured tongue respectively 20. Yarom 
et al. (2004) documented the prevalence of fissured tongue to have been 30.5% while 
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geographic tongue and median rhomboid glossitis were found in 12.7% and 2.4% of the 
study population, respectively 95. A gradual increase in the prevalence of the fissured 
tongue and geographic tongue was noted with advancing age while median rhomboid 
glossitis decreased similarly. 
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2. STATEMENT OF THE PROBLEM 
OMLs can occur in a wide range of patterns and pose diagnostic and management 
challenges. The prevalence, occurrence pattern and clinico-pathological presentation of 
OMLs have been found to differ from country to country based on culture, practices and 
habits. Tanzania is a country with a mixture of cultures especially in the urban areas and 
hence a multitude of behaviour pattern and practices. Worldwide, there are several risk 
habits and practices that have been documented that could be the cause or predisposing 
factors of the OMLs, especially the cancerous and pre-cancerous oneS. There has been 
no study executed in Tanzania to determine the prevalence or clinico-patholigic features 
of OMLs or the relationship between risk habits and the occurrence of these lesions. It is 
important, therefore, to carry out a study to compare the epidemiological picture of 
OMLs with that found elsewhere in the world. 
.• In the current era of HIV / AIDS there has been a changing pattern of OMLs. Majority of 
patients who are infected with HIV present with oral lesions, most of which are found 
affecting the mucosa. It is, therefore, most important to get a further insight into such 
changing patterns. Some of the OMLs present with an innocent clinical appearance and 
course but are cancerous or may transform into oral cancer later hence they need close 
follow-up, early recognition and management. In Tanzania, patients report late for 
treatment of most oral diseases including oral cancers. Some of the factors contributing 
to this may include inadequate understanding of clinicians regarding the diagnosis and 
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management of oral mucosal conditions, lack of awareness of oral mucosal diseases 
including cancers; and the existence of a bureaucratic referral system. There is no 
guideline so far issued by the ministry of health on the management of OMLs. There are . 
no well-established initiatives to raise awareness of the general population on at least the 
most important oral mucosal conditions such as oral cancer. 
	3. 	RATIONALE OF THE STUDY 
There is no local study that has been done in Tanzania to document lesions affecting the 
oral mucosa. The findings of this study may, therefore, provide an insight on the 
magnitude, pattern of occurrence and clinico-pathological features of oral mucosal 
diseases and conditions in a Tanzanian population. These findings may also serve as the 
basis for planning and improving both preventive;. and curative care of OMLs in the 
country. The findings of this study will be submitted to the ministry of health where they 
could be used to prepare guidelines for the management of oral mucosal conditions and 
to some extent develop a scientific basis for the population awareness strategy. On the 
other hand, the results will contribute to the improvement of care of the HIV infected 
patients and other immunocompromised patients as far as the mucosal lesions are 
concerned. The study forms a part of the requirements for degree of Master of Dentistry 
in Oral Surgery at the Muhimbili University College of Health Sciences of the 
University ofDar es Salaam (currently MUHAS). 
'!" 
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	4. 	OBJECTIVES. 
- 
	4.1. 	BROAD OBJECTIVE: 
To determine the -occurrence and clinico-pathological presentation of OMLs among 
patients presenting for treatment at the Oral Surgery department of the MNH. 
	4.2. 	SPECIFIC OBJECTIVES: 
1. To determine the frequency of occurrence of OMLs among patients presenting 
for treatment at the Oral Surgery department of the MNH. 
2. To determine the socio-demographic features of patients with OMLs presenting 
for treatment at the Oral Surgery department of MNH. 
3. To determine the associated major risk factors with the occurrence of OMLs 
among patients presenting for treatment at the Oral Surgery department of the 
MNH. 
4. To determine the types and anatomical sites of the OMLs among the patients 
presenting for treatment at the Oral Surgery department of the MNH. 
5. To determine the histological and cytological types of OMLs among the patients 
presenting for treatment at the Oral Surgery department of the MNH. 
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	5. 	MATERIALS AND METHODS 
	5.1. 	Study settings 
The study was conducted at the MNH, which is the largest referral and University 
teaching hospital in Tanzania. The hospital has the largest dental clinic in the country 
and is the only hospital in the country currently with an Oral and Maxillofacial centre. It 
provides surgical services to the residents of Dar es Salaam (a city with over 3.6 million 
people) and those from allover the country. The study was carried out at two settings of 
patient care; the oral surgery out-patient clinic and on the wards. 
	5.2. 	Study design 
This was a descriptive prospective cross-sectional study. 
	5.3. 	Study duration 
The study was conducted over an 8-month duration (July 2006 to February 2007 
inclusive). 
	5.4. 	Study population 
The study population included all admitted and outpatient oral surgical patients during 
the duration of the study. 
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5.5. Inclusion and exclusion criteria 
	5.5.1. 	Inclusion criteria 
All patients presenting at the Oral Surgery department and found with oral mucosal 
lesions were included in the study after they gave their consent. 
	5.5.2. 	Exclusion criteria 
All patients presenting at the Oral Surgery department with OMls who did not 
consent for various reasons were not included in the study. 
5.6. Sample size 
A total of 160 study participants qualified for the inclusion criteria and were recruited in 
the study. 
5.7. Sampling procedures 
All patients who were examined and found with OMLs and who consented were 
included in the study. The subjects meeting the inclusion criteria were being enrolled in 
the study as they were received at the OPD clinic and in the admitting wards. 
5.8. Data collection 
The subjects were interviewed using a pretested questionnaire. Then thorough oral 
examination was done and details of examination findings and investigation results were 
recorded on the clinical form. 
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5.8.1. Examination procedures 
Oral examination was carried out with a patient seated in a dental chair using artificial 
light. The identification of OMLs through clinical examination using diagnostic 'criteria 
as recommended by WHO 5 was adopted with minor modifications. All examinations 
were done by the same examiner (the investigator) hence consistence in diagnosis. 
5.8.2. Locating mucosal lesions [Topographical classification]. 
A systematic and standardized method for recording oral mucosal conditions was 
observed. The topographical classification of the oral mucosa as per the WHO 5 criteria 
which were adopted from Petersen & Renstrup 96 was used (Appendix ll). 
5.8.3. Description of the lesions 
Depending on the type of observed lesion, the clinical description was given to aid in the 
diagnosis. This was in accordance with the WHO guidelines'. 
5.8.4. Histopathological investigation. 
The major means of diagnosing the OMLs were clinical and histopathological 
examination. In the few lesions where biopsy was not indicated diagnosis was based on 
clinical features. For most of the lesions a definitive diagnosis was reached after 
histopathological or cytological analysis of tissue or cell specimens respectively. Tissue 
biopsy was either incisional by taking a small wedge shaped specimen from the lesion or 
excisional where the entire lesion was excised. Taking of tissue biopsy was done by the 
author at the clinic under local anesthesia at the outpatient clinic. hnmediately after 
obtaining the tissue it was put into a special container with 10% formalin and 
immediately transferred to the laboratory together with a form with details of the 
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particulars of the patient including clinical notes. At the laboratory the tissue specimens 
were registered followed by the take-in exercise whereby the tissue was macroscopically 
inspected and sampled ready for processing. The tissues were secondarily fixed with 
formalin first, then dehydrated in alcohol in ascending concentration of 70%, 90% then 
100%. Washing the tissue with xylene to remove alcohol then followed. The tissue was 
then embedded in paraffin wax to prepare blocks. Cutting of slices was done with a 
microtome machine at 3-5 microns then slices were mounted on the microscope slides 
labeled with accompanying identification numbers. The sections were deparaffinized 
with xylene, then washed with alcohol, followed by dionized water. Staining was done 
using routine haematoxylin and eosin followed by coating and placing cover slip for 
protection. For lesions where cytology was indicated, fine needle aspiration was done by 
the pathologist in the laboratory. The aspirated cells/materials were suspended in 70% 
alcohol for 20 - 40 minutes then mounted on slides and stained with the Papanicolaou 
stain. The slides (of both tissue and fine needle aspiration biopsy) were then examin~- 
under a light microscope at magnifications of 4 xlO, 10x10, then 40xlO. The 
histological and cytological examination and reporting was done by experienced 
pathologists. 
5.9. 	Data handling and analysis. 
Data were entered in the computer on the same day of collection. Analysis of data was 
done using the SPSS software version 12.0.1 (Chicago, II: SPSS Inc; 2004). The 
investigator consulted a biostatistician regarding the data analysis and interpretation. 
-- -- ~ ~-, ----~- - -~-- ,- 
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Statistical significance testing was done using the chi-square test; p-value of less than 
0.05 was considered statistically significant. 
5.10. Ethical consideration 
The patients were given explanation on what the study was about before they were 
asked to participate in the study. Only those who freely consented were enrolled. All 
information was handled confidentially. To enhance confidentiality, identification 
numbers were used in the questionnaire and clinical forms instead of each patient's 
name. Patients who were found having OMLs were managed per the existing hospital 
and ministry of health protocols. 
5.10.1 Ethical clearance 
The proposal was presented in the department of Oral Surgery and Oral Pathology of the 
Muhimbili University College of Health Sciences. Thereafter, ethical clearance was 
obtained from the Research and Publication committee of the Muhimbili University 
College of Health Sciences (currently MUHAS). 
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6. RESULTS 
During the study period, out of 3486 patients who received treatment in the Oral Surgery 
department 160 (4.6%) had OMLs. 
6.1. Age and sex distribution 
A total of 160 patients aged between 1 and 86 years with OMLs were recruited in the 
study. These comprised of 67 (41.9%) males and 93 (58.1 %) females with a male to 
female ratio 0.72:1. The most affected age group was 20 - 29 years with 31 (19.4%) of 
the subjects. The age group 0 - 19 yeas was least affected by OMLs with 9 (5.6%) of the 
subjects. More females were found at older ages than males (Table 1). 
6.2. Socio-demographic characteristics of the study population 
Table 2 summarizes the socio-demographic characteristics of the study subjects. 
6.2.1. Education: Twenty eight (17.5%) of the subjects had no any formal education, 97 
(60.6%) had a maximum of primary education and 28 (17.5%) had secondary school 
education and above. Among females 23 (24.7%) had no formal education compared to 
5 (7.4%) among males. 
6.2.2. Marital status: Eighty four (52.5%) study subjects were married, 34 (21.3%) 
were single while there were more females in divorced and widowed groups than males. 
6.2.3. Occupation: Nearly one third (31.9%) of study subjects were peasants, 13 
(19.4%) were small-scale traders and 25 (15.6%) were employed personnel. 
6.2.4. Place of residence: Majority (51.9%) of the subjects were residing in the Dar es 
Salaam urban areas followed by those from upcountry rural settings 61(38.1%), 
- - - -- ---- -- ~ --- ~ 
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upcountry urban (6.9%) and 5 (3.1%) of subjects were from the Dar es Salaam peri- 
urban. 
6.3. Risk factors for oral mucosal lesions. 
6.3.1. Smoking 
Twenty three (14.4%) subjects comprising 19 (82.6%) males and 4 (17.4%) females had 
once smoked tobacco in their lives. Six were still smoking while 17 (73.9%) had 
stopped due to various reasons. Of the six who were current smokers, 3 smoked 10 - 20 
cigarettes per day while the other 3 smoked less than 10 cigarettes per day. Three (50%) 
out of the six who were still smoking had smoked for between 10 and 19 years, the other 
3 had smoked for over 20 years. All reported to have smoked factory made cigarettes. 
Among those who had stopped smoking, 11 (64.7%) had done so within the previous 1 
year, 4 (23.5%) in the previous 1 - 4 years and 3 (17.6%) more than 10 years. On 
average, nine (52.9%) had smoked 1 - 10 cigarettes per day and 8 (47.1%) used to 
smoke 11 - 20 cigarettes a day. Twelve (70.6%) had smoked for more than 20 years and 
12 (70.6%) of those who had stopped did so after being sick. 
6.3.2. Use of snuff 
Among 15 (9.4%) subjects (all females) who used snuff 13 (86.7%) had used snuff for 
20 years. Majority, 12 (80%) used it 6-10 times a day but generally the frequency ranged 
between 1 and 20 times per day; and the snuff was left on site of placement for less than 
30 minutes in 14 (93.3%) subjects. Sites of placement were reported to have been the 
labial sulcus by 7 (46.7%) subjects, buccal sulcus 5 (33.3%), under the tongue by 2 
(13.3%) subjects and one (6.7%) subject used to inhale snuff through the nose. 
-.~ - --~-----~-~- 
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6.3.3. Alcohol drinking 
Seventy six (47.5%) subjects including 9 (51.3%) males and 37 (48.7%) females used to 
take alcohol. More than half (57.9%) consumed factory-made beer while 26 (34.2%) 
consumed local brew and the consumption of spirits was reported by 6 (7.9%) subjects. 
Twenty nine (38.2%) drunk alcohol on average of less than one day per week, 33 
(43.4%) one to three days, 12 (15.8%) 4 - 6 days and 2 (2.6%) drunk alcohol 7 days a 
week. A high frequency of more than 3 days alcohol consumption per week was 
reported by 12 (30.8%) males while among females only 1 (2.7%) reported such a 
frequency. 
6.4. Major presenting symptoms and reasons for attendance 
Most subjects presented with pain 90 (56.3%), followed by ulceration (53.8%) and 
swelling (51.8%) [Table 3]. In 126 (78.8%) patients OMLs were the primary reason for 
attendance, in 7 (4.4%) they were the secondary problem while in 27 (16.9%) of 
subjects the finding of OMLs was coincidental (Fig. 6). 
6.5. Types and categories of OMLs diagnosed. 
One hundred and seventy two OMLs were found in the 160 subjects, 12 (7.5%) of 
whom had two types of lesion each. There were 34 types of OMLs which were 
categorized into white/red 24 (14.0%) lesions, ulcerative 64 (37.2%), pigmented OMLs 
37 (21.5%), mucosal swellings 34 (19.8%) and tongue mucosal lesions 13 (7.6%). There 
were 63 (36.6%) malignant lesions. Among these, 34 (53.9%) were oral see which 
presented as ulcerative lesions, 21 (33.3%) were pigmented lesions among which 19 
----~-- 
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were Kaposi's sarcoma and 2 malignant melanoma while 8 (12.7%) were mucosal 
swellings of malignant minor salivary glands (Table 4). 
6.6. Location of OMLs 
The oral cavity was divided into 39 small sites (see appendix Ib) and the overall scores 
of presence of mucosal lesions on the particular sites were analyzed. There were no 
statistically significant difference between the left and right sides. Sites were merged 
into 12 locations, the scores are displayed in Fig. 1 below. The most affected site was 
the lower lip (28.8%) followed closely by the hard palate (26.3%) and anterior two 
thirds of the tongue in 37 (25.0%). The oropharynx was the least affected site by OMLs. 
- 
-----~-~,~ 
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Figure 1. Location of OMLs in the oral cavity. 
6.7. OMLs with relatively high frequencies 
6.7.1. Oral see 
Thirty four (21.3%) subjects comprising 11 (32.4%) males and 23 (67.6%) females had 
oral sec. All subjects except 2 presented with clinical stage IV oral see (Table 7). 
Twenty two (64.7%) of the patients with oral see were aged 60 years and above. 
Seventeen (50%) had no formal education among whom 13 (76.5%) were females. The 
t
l
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association of low level of education and oral see was found to have been statistically 
significant (P < 0.001). Most, (70.6%) of the subjects with oral see were peasants. 
Nine (26.9%) subjects had smoked tobacco, 10 (29.4%) had used snuff and 24 (70.6%) 
reported to have consumed alcohol. Among those who consumed alcohol 20 (83.3%) 
had used alcohol for more than 20 years and 3 (12.5%) drank more than 3 days a week. 
Oral see was found in almost all intraoral sites including the dorsum of the tongue 
(Fig. 1), however, the most affected intraoral site was the mandibular gingiva (44.1 %) 
followed by the lateral borders of the tongue (41.2%) and the floor of oral cavity 
(26.5%). 
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Figure 2. see of the tongue in a male patient aged 63 years. 
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Figure 3. Photomicrographic appearance of oral see showing 
hyperchromatism, nuclear pleomorphism and keratin formation 
and invasion of stroma. [Hematoxylin and Eosin (H & E) stain, original 
magnification X40) 
6.7.2. Oral Kaposi's sarcoma 
Oral Kaposi's sarcoma was found in 19 (11.9%) subjects among whom 7 (36.8%) 
were males and 12 (63.2%) were females. Seventeen (89.5%) were aged 20 - 49 years 
[Table 8]. Generally, females with oral KS were younger compared to males. All 
subjects with oral KS were HfV positive, 17 (89.5%) had skin KS lesions and 8 (42.1%) 
were already on highly active antiretroviral therapy (HAART). Fifteen (78.9%) Oral KS 
lesions presented as nodular lesions while the rest presented as reddish brown lesions. 
Eleven of the subjects were in stage III of the IllV disease (WHO classification) and the 
rest were in stage IV. The mean CD+ 4 count was 158 +/- 14 cells mm". 
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Figure 4. Kaposi's sarcoma on the tongue (nodular stage) in a 23-year-old 
HIV positive female patient who was already on HAART for 13 
months. 
	- - -------- 	--~-- 
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Figure 5. Photomicrographic appearance of oral Kaposi's sarcoma showing 
spindle shaped cells, vascular slits and extravasated red blood cells. 
(H & E stain, original magnification xlOO) 
6.7.3. Peripheral granuloma 
There were 12 (7.5%) subjects with peripheral granulomas. Eleven (9l.7%) 
were pyogemc and reparative/reactionary granulomas, one (8.7%) was a 
pregnancy-associated tumour. Among subjects with granulomas 5 (4l.7%) were males 
and 7 (58.3%) were females. The most common site of occurrence of peripheral 
granuloma lesions was the maxillary gingiva 4 (33.1%) followed by the hard palate 3 
(25.0%), mandibular gingiva 2 (16.7%), anterior two thirds tongue 2 (16.7%), lower lip 
1 (8.3%) and soft palate 1 (8.3%). 
- ~~-- ----------- 
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6.7.4. Haemangioma 
There were 9 (5.6%) subjects with haemangioma. Hemangiom accounted for 5.2% of all 
observed lesions. Most (77.8%) of the subjects were females all aged below 40 years 
and 2 (22.2%) were males aged 40 - 59 years. 
6.7.5. Traumatic ulcer. 
Traumatic ulcerations were diagnosed in 10 (6.3%) of the subjects and constituted 5.8% 
of all the lesions. The distribution was equal among males and females. The cause in 6 
(60%) was repetitive trauma from sharp/ragged teeth and in 4 (40%) ulcers were due to 
ill-fitting removable partial dentures. 
6.7.6. Pseudomembraneous candidiasis 
Pseudomembranous candidiasis was diagnosed in 8 (5%) subjects compnsmg of 3 
(37.5%) males and 5 (62.5%) females. Most of the patients, 7 (87.5% ) with 
pseudomembranous candidiasis had other types of OMLs and of these, 4 had aphthous 
ulcer, one had Kaposi's sarcoma, one had a ranula and another one had depigmentation 
of lips as the second lesion. In this group, 5 (71.4%) subjects were known to have been 
HIV positive. 
6.7.7. Adenocarcinoma 
Adenocarcinoma of minor salivary glands was diagnosed in 8 (5%) of the subjects with 
an equal number of males and females. Only one subject among those with 
adenocarcinoma had education beyond primary school level and only two reported to 
have smoked cigarettes. The hard and soft palates were the commonest sites having been 
affected in 5 (62.5%) subjects. 
	- - - - ---- 	- - -~- 
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6.7.8. Aphthous ulcer 
Recurrent aphthous ulcers (RAU) constituted 7 (4.1%) ofOMLs observed. Among these 
subjects with aphthous ulcers 4 (57.1 %) were HIV positive. Co-existence of aphthous 
and pseudomembraneous candidiasis occurred in 3 (42.9%) of the subjects. The lesions 
were found on the anterior two thirds of the tongue 4 lesions, tongue lateral borders 3, 
posterior 1/3 of the tongue 3 lesions, and upper lip, lower lip buccal mucosa and 
maxillary gingival each with one lesion. 
6.7.9. Geographic tongue. 
Geographic tongue occurred in 6 (3.5%) subjects with equal numbers of males and 
females. Most of the subjects with geographical tongue were aged 10 - 29 years and 
only one (female) was aged 71 years. Geographic tongue was the reason for attendance 
in half of the affected subjects. 
6.7.10. Adenoma. 
Adenoma of the minor salivary glands was diagnosed in 5 (3.1 %) subjects Comprised of 
2 males and 3 females. Three of these subjects were aged 20 - 49 and two aged 70 years 
and above. 
6.7.11. Desquamative cheilitis. 
Desquamative cheilitis was diagnosed in 6 (3.8%) subjects. These lesions were equally 
distributed among males and females with 5 (83.3%) of the subjects aged 10 - 39 years 
and one (female) aged 53 years. Four (66.7%) subjects had attended due to the primary 
complaint related to this condition. 
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6.7.12. Fissured tongue. 
Fissured tongue was recorded in 4 (2.5%) subjects among whom one was a male aged 
25 years and 3 were females aged above 50 years. None of the subjects mentioned 
fissured tongue to have been the primary complaint which necessitated attendance for 
care. 
6.7.13. Oral malignant melanoma 
Malignant melanoma was diagnosed in 2 (l.25%) subjects, both were females one aged 
45 years and the other 73 years. In the first patient the lesion was found in the anterior 
part of the maxillary gingivae and hard palate while in the second it was located in the 
mandibular gingiva. 
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Figure 6. Malignant melanoma on the maxillary gingiva and 
hard palate in a 45 years female patient. 
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Figure 7. Photomicrographic appearance of oral malignant melanoma 
showing abundant pigmented and atypical melanocytes. (H&E stain, 
original magnification XIOO). 
6.8. Co-existence of oral mucosal lesions 
Among the 160 study subjects, 12 (7.5%) had two types ofOMLs. The co-existence was 
observed between aphthous ulcers and pseudomembranous candidiasis in 4 patients, 
ranula and angular cheilitis in 2 patients, ranula and pseudomembraneous candidiasis in 
one patient. Other co-existing lesions included adenocarcinoma and desquamative 
cheilitis, Kaposi's sarcoma and pseudomembraneous candidiasis, depigmentation of 
lower lip and pseudomembraneous candidiasis, peripheral granuloma and 
depigmentation of lips; and denture stomatitis and median rhomboid glossitis with each 
pair diagnosed in a single subject. 
41 
6.9. Association of OMLs with HIV/AIDS 
Twenty seven (16.7%) of the subjets of whom 11(40.7%) were males and 16 (59.3%) 
females had highly suggestive HIV oral manifestations and when screened tested 
positive to HIV antibodies. All subjects with oral KS had HIV while 5 out of 8 subjects 
with aphthous ulcers also had HIV. Others with HIV were 4 out of 8 with 
pseudomembraneous candidiasis and 1 out of 4 subjects with angular cheilitis. About 
half, (51.9%) were already on HAART. 
-- - ~- --- ------ --- 
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Table 1. Distribution of the study population according to age and sex 

Age group 

Sex 

Total 


Male 

Female 




N 
0/0 
N 
0/0 
N 
0/0. 
0-9 
5 
55.6 
4 
44.4 
9 
5.6 
10 -19 
7 
58.3 
5 
41.7 
12 
7.5 
20-29 
14 
45.2 
17 
54.8 
31 
19.4 
30-39 
11 
42.3 
15 
57.7 
26 
16.3 
40-49 
8 
40.0 
12 
60.0 
20 
12.5 
50-59 
11 
47.8 
12 
52.2 
23 
14.4 
60-69 
8 
34.8 
15 
65.2 
23 
14.4 
70+ 
3 
18.8 
13 
81.3 
16 
10.0 
Total 
67 
41.9 
93 
58.1 
160 
100.0 
• Column percents. 






X2 = 6.521, p= 0.48 






) 
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Table 2. Sociodemograpic characteristics of the study population. 

Characteristics 

Male 
Female 
Total 

P value 

N 
% 
N 
% 
N 
0/0· 

Education level: 







No formal education 
5 
17.9 
23 
82.1 
28 
17.5 

Primary education 
41 
42.3 
56 
57.7 
97 
60.6 
0.001 
Secondary education 
12 
52.2 
11 
47.8 
23 
14.4 

Tertiary education 
5 
100.0 
0 
0.0 
5 
3.1 

Children below 







school-age 
4 
57.1 
3 
42.9 
7 
4.4 

Marital status: 







Single 
22 
57.1 
16 
42.9 
35 
23.8 

Married 
32 
38.1 
52 
61.9 
84 
52.5 
0.050 
Widowed 
3 
16.7 
15 
83.3 
18 
11.3 

Divorced 
1 
25.0 
3 
75.0 
4 
2.5 

Cohabiting 
1 
50.0 
1 
50.0 
2 
1.3 

Below 14 years 
8 
58.8 
6 
41.2 
14 
8.8 

Occupation: 







Peasant 
11 
21.6 
40 
78.4 
51 
31.9 

Pet trading 
16 
51.6 
15 
48.4 
31 
19.4 

Business 
4 
80.0 

20.0 
5 
3.1 
0.001 
Employed 
14 
56.0 
11 
44.0 
25 
15.6 

Self employed 
7 
70.0 
3 
30.0 
10 
6.3 

House wife 
0 
0.0 
10 
100.0 
10 
6.3 

Not applicable 1 
15 
53.6 
13 
46.4 
28 
17.5 

Key: • Column percent 







1 = below 18 years and schooling and above 75 years were subjects. 
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Table 3. Major presenting symptoms 

Presenting symptoms 
N 
%1 
Swelling 
83 
51.8 
Irritation 
32 
20.0 
Ulceration 
86 
53.8 
Pain 
90 
56.3 
Bleeding 
7 
4.4 
Discolouration 
8 
5.0 
Key: 
1 = Multiple responses were allowed 


Table 4. Categories of OMLs and their proportions. 


Category of OMLs 
Out of total OMLs 
Malignant OMLs 

N 
0/0 
N 
0/0 
White / red OMLs 
24 
14.0 
0 
0 
Oral ulcerations 
64 
37.2 
34 
53.1 
Oral mucosal swellings 
34 
17.2 
8 
23.5 
Pigmented OMLs 
37 
17.8 
21 
56.8 
Tongue lesions 
13 
7.6 
0 
0 
TotalOMLs 
172 
100 
63 
36.6 
~- ------- -.- -------- 
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Table 5. Distribution of subjects with malignant OMLs according to age and 
sex 

Age group 
Male 

Female 
Total 
(years) 
N 
% 
N 
0/0 
N 
% 
0-9 
0 
0.0 
0 
100.0 
0 
0.0 
10 - 19 
0 
0.0 
1 
100.0 
1 
1.6 
20-29 
2 
25.0 
6 
75.0 
8 
12.7 
30-39 
5 
45.5 
6 
54.5 
11 
17.4 
40-49 
3 
30.0 
7 
70.0 
10 
15.9 
50- 59 
3 
50.0 
3 
50.0 
6 
9.5 
60-69 
6 
37.5 
10 
62.5 
16 
25.4 
70+ 
3 
27.3 
8 
72.7 
11 
17.5 
Total 
22 
34.9 
41 
65.1 
63 
100.0 
-- ----- ----- ------- 
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Table 6: Distribution of subjects with squamous cell carcinoma by age and sex 

Age group 

Sex 


Total 


Male 

Female 




N 
% 
N 
% 
N 
0/0- 
0-9 
0 
0.0 
0 
0.0 
0 
0.0 
10 - 19 
0 
0.0 
1 
100.0 
1 
2.9 
20-29 
0 
0.0 
0 
0.0 
0 
0.0 
30-39 
1 
25.0 
3 
75.0 
4 
11.8 
40 -49 
1 
33.3 
2 
66.7 
3 
8.8 
50- 59 
2 
50.0 
2 
50.0 
4 
11.8 
60-69 
4 
28.6 
10 
71.4 
14 
41.2 
70+ 
3 
37.5 
5 
62.5 
8 
23.5 
Total 
11 
32.4 
23 
67.6 
34 
100.0 
Key: - Column percent 
	- - 	-----~- .. - .---~--.--- 
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Table 7. Distribution of study subjects with oral Kaposi's sarcoma according to age 
and sex 






Age group 

Sex 


Total 


Male 

Female 



N 
% 
N 
% 
N 
%* 
0-9 
0 
0.0 
0 
0.0 
0 
0.0 
10 - 19 
0 
0.0 
0 
0.0 
0 
0.0 
20-29 
1 
14.3 
6 
85.7 
7 
36.8 
30-39 
3 
50.0 
3 
50.0 
6 
31.6 
40-49 
1 
25.0 
3 
75.0 
4 
21.1 
50-59 
0 
0.0 
0 
0.0 
0 
0.0 
60-69 
2 
100.0 
0 
0.0 
2 
10.5 
70+ 
0 
0.0 
0 
0.0 
0 
0.0 
Total 
7 
36.8 
12 
63.2 
19 
100.0 
Key: * Column percent 
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7. Discussion 
This study was done with the aim of determining the occurrence and 
clinico-pathological presentation of OMLs among patients presenting for treatment in 
the Oral Surgery department of the MNH. It is the first study in Tanzania that attempted 
to characterize the clinico-pathological features of OMLs. It provided an insight on the 
extent of the burden of OMLs among the highly selected group of population, which 
constituted patients who presented for treatment in the department during the study 
period of 8 months. The findings of this study may assist in improving the care of 
patients suffering from OMLs. 
7.1. Age and sex distribution 
In this study, OMLs were found to occur in a wide range of ages (1 to 86 years). This is 
in agreement with observations by other authors 15,44. The highest frequency of 
occurrence of OMLs was observed in the age group 20 - 29 years and the peak 
incidence of OMLs in the 20 - 39-year age group. This could indicate that at these ages 
people care about their health and so are more aware of OMLs; and are more likely to 
seek treatment. In this study there were few (13.1 %) subjects aged below 20 years while 
on the other hand slightly over half 82 (51.3%) were aged 40 years and above. 
Generally, the trend showed that the occurrence of most of the OMLs tends to increase 
with increasing age of the subjects which was similar to findings in previous 
studiesI6,32,41. Malignant lesions like oral see were more commonly found in subjects 
aged 40 years and above, which could have been explained by the fact that these people 
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had been exposed to risk factors for relatively longer periods before the occurrence of 
the lesions. Most studies have not been able to document statistically significant 
differences in the prevalences of OMLs among males and females 15-20. In this study, 
generally more females were affected by OMLs than males although this was not 
statistically significant (p=0.42). The predominance of females can be explained by the 
fact that there were more female patients who presented for treatment in the department 
of oral surgery at MNH during the time of this study. Also it could be due to the reason 
that females care more about their health compared to males. Majority of OMLs being 
painless and males being busy with social and economic activities they may not attend 
for treatment and hence the smaller number of male subjects. 
Oral SCC, KS and haemangioma predominantly manifested more in females than 
males. This is contrary to the Neville and Day's (2002) 8 and Cawson and Odell's (1998) 
76 reports which documented SCC and Kaposi's sarcoma to have occurred more in males 
than females. However, this study was in agreement with that of Mumcu et al. (2004) 
who found more females with haemangioma compared to males 44. SCC has been 
	D.J~~{> 	7 
documented by others to occur more in males than females 8,9 while. this study 
documented the contrary. 
- - ------~- 
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7.2. Associated risk factors 
Considering individual lesions, in this study oral SCC was found most often among 
subjects from the upcountry rural compared to the urban areas. This difference was 
found to be statistically significant (p<O.OOl). Since it is possible that some patients 
came from up country and stayed with their relatives in the city while seeking medical 
care, the number of patients from up country rural may be even higher than that reported. 
Majority (56.3%) of the subjects had a maximum level of primary education and 
possibly with no employment which could lead to an assumption that OMLs affected 
subjects with low socioeconomic status (who were mostly peasants and small scale 
traders) more often than those with a higher status. Very few of the subjects reported to 
have worked in hazardous occupational conditions and none were working in areas with 
mist/acidic fumes, in the textile or tobacco processing factories. In Tanzania peasants 
are engaged in subsistence farming which may not pose much of the occupational risks. 
However, the risk of prolonged exposure to the sun which might lead to lip carcinoma 
was a high possibility because most of the subjects such as peasants and pet traders had 
out-door occupations. Nevertheless, this study could not find any association between 
the different types of OMLs and the occupation of the subjects. 
Tobacco usage in various forms, alcohol consumption and betel quid/nuts chewing have 
been identified as potential risk factors for the development of OMLs 8,47,97. However, in 
the present study there were relatively few subjects (14%) who either smoked or had 
	~ 	--- ----- ~- 
	.. -"-------- 	- ._--"" - ------ ... " 	-- 	- - 	-- 	- 
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smoked tobacco in their lives. This study showed that while tobacco smoking has been 
documented as being a risk factor for the development of OMLs there may exist an 
interplay with other factors. The majority of smokers were males but they had fewer 
OMLs compared to females among whom only a few were smokers. In Tanzania, 
females use tobacco in the form of snuff and this has been revealed in this study that all 
snuff dippers were females. Alcohol drinking was reported by a significant proportion 
(47.5%) of subjects. None of the subjects had used betel quid or areca-nuts and the 
possible reason is that this study managed to recruit only one subject of Asian origin. In 
Tanzania people of Asian origin are known to be the common users of these two 
products. 
7.3. Overall prevalence 
The findings of 4.6% prevalence of OMLs in this study corresponds with those ofIkeda 
et al. (1995) in Cambodia and Ikeda et al. (1991) in Japan who registered a prevalence 
of 4.9% and 5.2% respectively 19,21. However, this prevalence is lower than those of 
most population based studies 15-17. Most OMLs studies recruited adult subjects 16,18,20,21 
and only a few included subjects aged 15 years 17,19. The inclusion of children in the 
present study, therefore, might have influenced the low prevalence observed. The 
variations in prevalence of OMLs depends on many factors including the geographical 
location, ethnicity, habits and practices, age and sex distribution of the population 
studied. Lack of knowledge on OMLs on the part of the patients and health care workers 
at primary centres might have led to non-referral of some of the cases of OMLs, a fact 
	- - 	--~---=~----~------------- 
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which might have lowered the prevalence. The study revealed that majority (56.3%) of 
the subjects with OMLs presented to hospital primarily for relief of pain. Although some 
of these lesions do present without symptoms, infection may cause some of them to 
become painful and hence the reason for presenting to hospital. This was true for 
ulcerative lesions like SCC. 
7.4. Mucosal lesions diagnosed, types and categories. 
This study included both adults and children of all ages unlike most other studies which 
dealt with either adults 14 -22, children 28-32, the elderly 33-36 separately or a special group 
of people at risk 52,54 . In this study 34 types of OMLs were observed. This supports the 
fact that OMLs form a broad spectrum ranging from those which needed urgent 
measures to those needing observation only. The number of types of OML observed in 
this study was more than that observed by Kovac-Kavcic et al. (2000) who observed 25 
types among adults 20 but lower than that observed by Bouquot (1986) who observed 64 
types 15 • 
l- 
The first 12 lesions in order of frequency constituted about three quarters of the total 
number of lesions seen in this study. This corresponds with findings of some previous 
prevalence studies 15,17,18 meaning that although there are many types of OMLs, a good 
number of them occur with very low frequencies. Bouquot (1986) for example, found 
that the first 30 commonest lesions constituted 93.3% of the total lesions in 64 diagnoses 
~5. In 7.5% of the subjects there was existence of more than one lesion in one individual, 
-~------- 
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which suggests that there is a possibility of exposure to more than one risk factor. 
However, this could also have occurred just as a coincidence. Generally, out of all the 
OMLs seen in this study 36.6% were malignant, the majority (>50%) belonged to 
pigmented and ulcerative categories. This underscores the importance of a careful and 
thorough examination whenever the clinician encounters pigmented and ulcerative 
lesions in the orofacial region. 
The proportion of subjects with oral see in this study was high [19.8%] compared to 
that found in population and hospital based studies in the USA, Sweden, Cambodia, 
Malaysia and Thailand 15,17-19,97. Some previous OML studies did not register any 
seeI4,20. The high proportion of subjects with see in this study is most possibly due to 
the fact that this study was done at the national referral hospital which is the only centre 
in the country where patients with oral see and other complicated conditions are 
referred to for appropriate management. 
About two thirds (64.7%) of the subjects with oral see were aged 60 years and above. 
This corresponds to previous reports which also showed advanced age among patients 
suffering from oral see 8,97,99. This may be explained by the fact that exposure to risk 
factors should be persistent and for long periods of time for cancer to develop. The only 
subject below 30 years of age with squamous cell carcinoma was a female aged 12 
years. Although it is rarely found in young individuals, oral see has been found to 
occur in children as young as 3 years 100. A previous study done in the same setting as 
this one reported the youngest patient with oral see to have been 13 years 101. 
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The risk of oral cancer among tobacco smokers and alcohol drinkers is well documented 
8,47,99,102. In this study, 27% of the subjects with oral see were tobacco smokers, 29% 
used snuff and 71 % consumed alcohol. This may seem to be a clear indication that 
tobacco and alcohol could be the key risk factors for the development of oral sec. 
There is evidence for synergism between alcohol and tobacco smoking in causation of 
oral cancer 8,103-105. One of the reasons behind this fact is that penetration of tobacco 
carcinogens across the oral mucosa is enhanced in the presence of ethanol so that greater 
quantities of tobacco carcinogens are present locally in the tissues 104. In this study there 
was a considerable proportion of subjects who had oral see but were non-smokers and 
non-drinkers. This may be an indication of the existence of other risk factors as 
documented in the literature 106-110. 
Almost all (94%) of the patients with oral see presented with clinical stage IV lesions. 
Similar findings were reported by Mumena 101. This shows that delays in reporting to 
hospital by patients suffering from oral see is a serious problem, which underscores the 
need for concerted efforts in the health sector to educate the society on the importance of 
early reporting that shall lead to early diagnosis and management. 
Treatment of oral see depends on the stage of the disease. Stage I oral see may be 
treatable by surgery alone but stages II and III require radiotherapy prior to or after 
surgery with an intention for cure. Stage IV oral see is palliatively managed by 
chemotherapy/radiotherapy and sometimes combined with extensive surgery depending 
on the extent of the tumour and condition of the patients 47,99,103. However, radiotherapy 
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is usually accompanied by several complications including mucositis, xerostomia, 
cervical caries and osteoradionecrosis, conditions which severely affect the quality of 
life ofpatients47,99,lo3. 
Kaposi's sarcoma (KS) was the second most prevalent OML observed in this study. This 
is in contrast to other studies where no KS was observed among the OMLs 15-22. In this 
study, majority ofKS patients were females contrary to other studies which found males 
more affected 111-113. Most of the subjects with KS were aged 20 - 39 years which 
corresponds with the peak age of patients infected with HIV 114. Another study 
conducted in the same setting as this one sighted KS as having been the most prevalent 
and most important pathognomonic feature to HIV infection 115. Results in this study 
revealed that all subjects who had KS were infected with HIV. The findings were similar 
to other studies which found KS to have been associated with HIV infection 111-113. KS 
was present even before the AIDS epidemic in the form of classic, endemic and 
iatrogenic types which are not related to HIV. Following HIV/ AIDS epidemic KS cases 
increased and these were mainly ofthe HIV-associated KS type 103. Occurrence ofKS in 
HIV negative people has been documented in the literature 116-118. One study done in 
Tanzania documented that out of77 patients with KS, 66(85.7%) were HIV positive and 
11(14.3%) were HIV negative. Among HIV positive individuals the male to female 
ration was 1.5:1 but all HIV-seronegative KS patients were males 116. 
In this study, a considerable proportion (42%) of the subjects with KS was already on 
HAART. A study previously done in the same hospital involving HIV positive patients 
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documented a high number of KS cases among HIV positive patients who were not on 
HAART compared to those on this medication 119. Studies have documented a reduction 
in the incidence of other oral manifestations including KS among HIV positive subjects 
during the HAART era compared to the era before 120,121. 
It is interesting to note that this study registered oral malignant melanoma in two 
subjects whereby in the first patient the lesion was located in the anterior maxillary 
gingivae and palate (Fig. 8) and the second patient in mandibular gingivae. Both patients 
were females aged above 40 years. Oral malignant melanoma is rare but a very 
aggressive disease. It was not found in most of the studies even in those which recruited 
very large samples 15,17. Its aggressiveness, rapid growth and poor survival rate might 
explain why it is unlikely to be found in such population studies. The site of oral 
malignant melanoma in one subject was in line with documented findings that this lesion 
is common in the maxillary gingivae and hard palate anteriorly 50 • In the second case the 
lesion was located in the mandibular gingivae, however, which is a rare location. 
Treatment of malignant melanoma requires wide excision. When it occurs intraorally it 
poses a great challenge regarding management. 
7.5. Other lesions with relatively high frequencies 
The prevalence of clinically detected recurrent aphthous ulcers (RAU) in this study was 
0.2% which was lower than that obtained by most authors. Axell (1976) in a Swedish 
population registered 2.0%, Micheelis et al. (1999) registered 1.4% with RAU lesions 
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and 18% with history of RAU 17,39. In the study by Zain et al.(1997) RAU was not 
among the prevalent lesions observed 18. RAU is one of the most common diseases 
affecting the oral mucosa and despite its painful affliction it is transient and it clears 
spontaneously within a few days 4,122. That may explain why few subjects with this 
condition attended for care at this tertiary health facility. 
After oral KS, haem angioma was the second most commonly encountered pigmented 
OML (22.3%). This lesion was most often found in rather young individuals which is 
consistent with the fact that haemangioma is congenital and presents in young ages. In 
the current study the prevalence of haem angioma (0.26%) was higher than that obtained 
by Ikeda et al.(1991) who registered 0.1 % 21. Considering that haemangioma is not a 
painful lesion and occurs insidiously it is likely that there are many people with 
haemangioma who do not present to hospital. Most of the patients with haemangioma in 
this country present to hospital when the lesion is big or when there is bleeding and/or 
ulceration. 
Peripheral granuloma featured in this study as one among the most prevalent lesions and 
the most probable explanation was related to the incidental finding of poor oral hygiene 
among the subjects. It was not the objective of this study but sharp edged and carious 
teeth in association with calculus and plaque were observed. Traumatic ulceration 
observed also to a large extent were related to sharp edged teeth (most likely as a result 
of dental caries) and also ill-fitting removable dentures. 
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Geographical tongue and fissured tongue were some of the major tongue lesions 

encountered in this study. The prevalence of geographical tongue (0.17%) observed was 

lower than that observed by Bouquot (1986) 3.1%, Axell (1976) 8.45% and Kovac- 

Kavcic et al (2000) 2.2% but higher than that of Ikeda et al. (1991) <0.1% 15,17,20,21. 

Fissured tongue was also recorded in low prevalence compared with most of the 

previous studies 15,17,20 and the co-existence of geographical and fissured tongue was not 

observed as was seen by some previous authors 20,123. In this study, although there were 

no enough cases, the general trend did not contradict other authors who found that 

geographical tongue occurred at relatively young ages but the occurrence of fissured 
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8. CONCLUSIONS 
From the findings of this study, it can be concluded that: 
•	Large proportion of malignant OMLs was observed in this study. 
•	Among subjects with OMLs, oral see was the most common lesion and causing 
significant morbidity. 
•	KS was the second most common oral mucosal lesion observed whereby all 
patients with KS were HIV positive. 
•	The lower lip was the most commonly affected site by OMLs followed by hard 
palate. 
•	The age group most affected by OMLs was 20 -29 years while oral see and KS 
affected mostly subjects aged above 60 and 20 - 49 years respectively. 
•	Most patients with OMLs reported late for treatment as exemplified by see and 
this is mainly caused by lack of knowledge and awareness ofOMLs. 
-, 
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9. LIMITATIONS OF THE STUDY 

• 
 
The duration of the study was short and this caused this study to have relatively 
fewer cases and limited types of oral mucosal lesions. Considering that some of 
OMLs are rarely found, large sample and/or extended study duration would have 
been required. 
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10. RECOMMENDATIONS 
There is a need to carry out a comprehensive study to determine the prevalence 
of OMLs in the Tanzanian general population. 
Emphasis should be given that in every examination of the oral cavity the 
clinician should search for the presence ofOMLs despite of the primary 
complaint of the patient, this will help in early detection of OMLs. 
The interplay of other risk factors for the development of OMLs apart from 
tobacco and alcohol need to be studied in detail among the Tanzanian 
population. 
There is a need to raise the awareness of the population at large on the 
importance of early health seeking behaviour as this will improve the early 
detection and management of malignant OMLs especially see. 
The Ministry of Health and Social Welfare should prepare a guideline on the 
management of OMLs and encourage clinicians at health facilities to help in 
early detection and referral (where necessary) of cases ofOMLs. 
•	Intensification of oral health care for people living with HIV/AIDS should be 
• 
• 
• 
• 
• 
done as this will have paramount effect on OMLs among these patients and 
hence improve their quality of life. 
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