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Abstract  
 Introduction: developmental oral lesions represent a group of 
normal lesions that can be found at birth or evident in later life. These lesions 
include fissured and geographic tongue, Fordyce’s granules and leukoedema. 
Study aims: to investigate the prevalence of some developmental oral 
mucosal lesions among dental patients wearing dentures who were attending 
college of dentistry clinics in Aljouf University, and specialized dental center 
of ministry of health. 
Methods and subjects: a retrospective design was conducted to collect data 
from 344 wearing denture dental patients who were attending college of 
dentistry clinics in Aljouf University, and specialized dental center of 
ministry of health. A working excel sheet was created for patients and 
included data related to personal information such as age and gender; and 
oral developmental lesions. The software SPSS version 20 was used to 
analyze data. Statistical tests including frequency, percentages, and One way 
Anova were used to describe data. Significance was considered at alpha level 
<0.05. 
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Study findings: the majority of participants were males (86%), the mean age 
was 51.60+ 3.51years. The prevalence of fissured tongue was 10.2%, 
geographic tongue 11.3%, Fordyce’s granules 7%, and leukoedema 7.3%. 
Age was significantly associated with fissured tongue (p=0.04), and  
Fordyce’s granules (p=0.003). Gender was not associated significantly with 
any of the studied lesions. 
Conclusion: developmental oral lesions among dental patients wearing 
dentures exist with varying rates of prevalence as well as it provides valuable 
basic data about the prevalence of oral mucosal lesions among patients 
seeking dental care in Aljouf area. 

 
Keywords: Oral lesions, fissured tongue, geographic tongue, leukoedema, 
Fordyce’s granules  
 
Introduction 
 Oral mucosa acts as a barrier to offer protection against a variety of 
adverse conditions including the exposure to carcinogenic materials, 
pathogenic organisms and trauma. Accordingly, it can be under the influence 
of different lesions and conditions which can be either harmless or serious 
complications (Langlais et al., 2009). 
 Some oral lesions including fissured and geographic tongue, oral 
mucosal Fordyce’s granules and leukoedema are developmental oral lesions 
and considered as normal conditions rather than pathological lesions (Shafer 
et al., 1983). It is possible to have these lesions at birth, or become evident 
later in life. Usually, these lesions are discovered during routine dental 
examination and vary depending on age, gender and/or race (Reichart, 2000; 
Martin, 1997; Kullaa, 1988; Axell and Henricsson., 1981). Irrespective to the 
consideration that these lesions are harmless, some studies reported a clear 
relationship between these developmental conditions and environmental 
effects (Van Wyk, 1985; Reichart et al., 1987). 
 
Fordyce’s spots   
 The first report describing whitish spots in various anatomical sites 
including vermilion border of the lips, oral mucosa and, genital mucosa was 
made by Fordyce (1986). Further studies showed that these spots are ectopic 
sebaceous glands (James et al., 2006; Taylor et al., 2007; Ahmed et al., 
2009). From a clinical point of view, Fordyce’s spots are as small whitish or 
yellowish papules (Drore and Sexton, 1996). Fordyce’s spots can be found in 
various sites within the oral cavity including the upper lip vermilion (Dover 
et al., 1996), retromolar area and buccal mucous (Drore and Sexton, 1996). 
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 Fordyce’s spots can influence both genders and their prevalence was 
estimated to be 80% of patients (Dover et al., 1996; Drore and Sexton, 1996; 
Elder, Elenistas and Ragsdale, 1997; Hashimoto and Lever, 1999).  
 Lee et al (2012) conducted a study including 16 Korean patients with 
Fordyce’s spots. Out of these patients, there were 16 males, and the average 
age was 34.3years. 
 Jorge et al (2003) introduced a new technology to treat  Fordyce’s 
spots CO2 by superpulsed laser and this technique was found as a safe and 
effective treatment offering excellent cosmetic results. 
 
Fissured tongue 
 Fissured tongue is considered one of the inherited diseases with 
varied size and depth grooves. No specific etiology has been identified, 
although an inheritance polygenic mode has been suggested. It is 
asymptomatic unless there is a collection of debris within fissure occurs 
(Goswami et al., 2012).  
 Fissured tongue is characterized by being prevalent, benign, and 
subclinical disorder with hollows that  spread along various parts of the 
tongue including the lateral and dorsum parts of the tongue with varying 
degrees of depth (Musaad et al., 2015). It has been reported that   Fissured 
tongue is prevalent among individuals with a mental problems including 
Down’s syndrome, Melkerson-Resenthal Syndrome and Trisomy (Goswami 
et al., 2012). According to Nevelle et al (2004), The protective filiform 
papilla of tongue are reduced in fissured tongue which may lead to 
inflammation. 
 
Geographical tongue 
 Geographic tongue is called “benign migratory glossitis” (Musaad et 
al., 2015).  It is not malignant from a pathological point of view and leads to 
damage of filiform papillae which is manifested by a change in taste 
sensation and feeding problems (Mdel et al.,2005). It is thought that 
geographical tongue is developed due to the occurrence of disturbances 
during the 4th week of intrauterine life (Khozeimeh and Rasti, 206; Sadler, 
2011). 
 Geographic tongue is associated with recurrent appearance and 
resolution of irregular, smooth red patches in the tongue (Cawson, 2008). It 
has no known etiology, but it is possible that it is due to hereditary or 
secondary to other conditions including psoriasis, vitamin B12 or zinc 
deficiency (Cawson, 2008).  
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Leukoedema 
 Leukoedema is a lesion with grayish-white color. Its location is 
mainly on the buccal mucosa.  Sandstead and Lowe (1953) introduced the 
description of leukoedema for the first time. They described leukoedema as 
patches formed around lesions of leukoplakia. It is thought that leukoedema 
may be a precursor to leukoplakia. Various studies addressed the etiology of 
leukoedema and agreed that malignancy is not likely to be involved (Archard 
et al., 1968; Martin et al., 1970; Hammer et al., 1971; Durocher etal., 1972). 
 
Study objectives 
 Most epidemiological studies correlated oral mucosal disease with 
oral cancer and precancerous conditions, but few authors have reported 
overall oral mucosal lesions or mucosal changes. The present study aimed to 
investigate the prevalence of some developmental oral mucosal lesions 
among dental patients wearing dentures who were attending college of 
dentistry clinics in Aljouf University, and specialized dental center of 
ministry of health.  
 
Methods and subjects 
 We followed a retrospective study design to gather data from files of 
dental patients with dentures, who were attending specialized dental center 
of Ministry of Health in Skaka and college of dentistry clinics, Aljouf 
University. 
 Study sample included 344 files of dental patients, and study 
variables included demographic variables (age and gender) and oral lesions 
including fissured tongue, geographic tongue, Leukoedema, and Fordyce’s 
spots.  
 
Data collection  
 We created an excel sheet for all participants including all study 
variables. All files were eligible if no missing data is noted. 
 
Statistical analysis  
 We employed the software SPSS version 20 for data analysis. We 
presented data as frequencies and percentages for non-continuous variables, 
and mean and standard deviation for age. One Way Anova analysis was 
employed to test the effect of both age and gender on oral lesions among 
dental patients who wear dentures. Further correlational analysis was 
conducted to examine the possible correlations between variable. Pearson 
correlation was used. Significance was considered at alpha level < 0.05. 
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Results 
Demographic characteristics of dental patients 
 As shown in table 1, the study included 344 participants, of whom 
296 (86%) were males. The mean age was 51.60+ 3.51years. 

Table 1: Demographic characteristics of dental patients (N=344) 
Variable  Description  

Age (M+SD years)  51.60+ 3.51  
Gender (N, %): 

Male  
Female  

 
296 (86%) 
48 (14%) 

 
Frequency of oral lesions associated with denture wearing 
 As demonstrated in table 2, the prevalence of geographic tongue was 
11.3%, followed by fissured tongue 10.2%, lukoedema 7.3% and Fordyce”s 
grnules (7%).  
 Table 2: Frequency of developmental oral lesions associated with denture wearing (N=344) 
Oral lesion (developmental lesions) Frequency  Percentage  

Fissured tongue: 
Yes 
No  

 
35 
309 

 
10.2 
89.8 

Geographic tongue: 
Yes 
No   

 
39 
305 

 
11.3 
88.7 

Fordyce’s granules: 
Yes  
No   

 
24 
320 

 
7 

93 
Lukoedema: 

Yes 
No   

 
25 
319 

 
7.3 

92.7 
 
The relationship between developmental oral lesions and age 
 One way Anova analysis was conducted to investigate the 
relationship between developmental oral lesions and age. The results 
revealed that age was significantly associated with fissured tongue (p=0.04), 
and Fordyce’s granules (p=0.003)  (table 3). 

Table 3: The relationship between developmental oral lesions and age (One Way Anova) 
Oral lesion Sum of 

squares 
Df  Mean square F  P value 

Fissured tongue 3.46 22 0.143 1.62 0.040 
Geographic tongue  2.606 22 0.118 1.19 0.255 
Fordyce’s granules 2.82 22 1.28 2.108 0.003 

Lukoedema  1.96 22 0.089 1.344 0.141 
 
The relationship between oral developmental lesions and gender 
 As shown in table 4, none of the oral developmental lesions was 
significantly associated with gender (p>0.05 for all oral lesions). 
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Table 4: The relationship between developmental oral lesions and gender (One Way Anova) 
Oral lesion Sum of 

squares 
Df  Mean square F  P value 

Fissured tongue 0.03 1 0.03 0.329 0.567 
Geographic tongue  0.287 1 0.287 2.861 0.092 
Fordyce’s granules 0.66 1 0.66 1.014 0.315 

Lukoedema  0.66 1 0.66 0.094 0.760 
 
The correlation between study variables  
 As shown in tables 5 and 6, using Pearson correlation showed there 
was a significantly positive correlation between age and Fordyce’s 
granulation (Pearson =0.121, p=0.025). No other significant correlations 
were shown.  

Table 5: The Pearson correlation between age and oral developmental lesions  
Variable  Pearson  P value 

Fissured tongue -0.072 0.181 
Geographical tongue -0.018 0.736 

Fordyce’s granulations 0.121 0.025 
Leukoedema  0.050 0.352 

 
Table 6: The Pearson correlation between gender and oral developmental lesions  

Variable  Pearson  P value 
Fissured tongue 0.031 0.567 
Geographical tongue -0.091 0.092 
Fordyce’s granulations 0.054 0.315 
Leukoedema  0.017 0.760 
 
Discussion  
 The present study was conducted to determine the prevalence of 
some developmental oral lesions among a sample of dental patients who 
wear dentures and who were attending college of dentistry clinics in Aljouf 
University. Developmental oral lesions included fissured tongue, geographic 
tongue, Fordyce’s granules, and leukoedema. 
 The data of the present study showed that about 10% of dental 
patients had fissured tongue. It seems that the prevalence of fissured tongue 
has increased overtime in Saudi Arabia. According to the study of Al-
Mobeeriek and AlDosari (2009), the prevalence of fissured tongue was 
1.4%. Other studies reported varied rates of prevalence of fissured tongue. At 
global level, fissured tongue is considered a prevalent tongue disorder with a 
prevalence of 28% among elderly Thai (Jainkittivonget al., 2002), while it 
was about 27% among Amazonians (Santos et al., 2004). The prevalence of 
fissured tongue was reported to be 45.7% in Jordan (Darwazeh and Pillai, 
1993). These variations could be justified due to the different methodologies 
used by different researchers. 
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 The prevalence of geographic tongue in the present study was about 
11% of dental patients wearing dentures. According to the study of Rezaei et 
al (2015), the prevalence of geographic tongue was about 7% in Iran. Other 
studies reported the prevalence of geographic tongue to be 2% among people 
in the United States (Greenburg et al., 2014). 
 The prevalence of Fordyce’s granules was 7% among dental patients 
in our study. Previous studies showed a large prevalence of this lesion 80% 
among patients (Dover et al., 1996; Drore and Sexton, 1996; Elder, Elenistas 
and Ragsdale, 1997; Hashimoto and Lever, 1999). In another study 
conducted in Kuwait, Ali et al (2013) showed a prevalence of this lesion to 
be about 20%. 
 The prevalence of leukoedema in the present study was 7%. In a 
previous study in Saudi Arabia, Al-Mobeeriek and AlDosari (2009) reported 
a 3.4% prevalence of leukoedema. Another prevalence of leukoedema was 
reported by Mani (1985) in Saudi Arabia to be 8.3%. 
 The results of current study using Pearson correlation test showed a 
significantly positive correlation between Fordyce’s granulation and age 
(p=0.025). This finding is in line with other studies including Jahanbani et al 
(2009) who reported a positive relationship between some oral 
developmental lesions including Fordyce’s and age and they expressed their 
opinions as that oral lesions exist since birth or may evident in later life.   
 
Conclusion 
 The data of the present study showed that developmental oral lesions 
among dental patients wearing dentures exist with varying rates of 
prevalence as well as it provides valuable basic data about the prevalence of 
oral mucosal lesions among patients seeking dental care in Aljouf area. 
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