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Abstract 
Background and objectives: Celiac disease is a disease affecting the digestive system whereby the patient is unable to 
tolerate gluten-containing food. The aims of this study were to study the prevalence of dental defects and oral hygiene 
status of a group of celiac disease patients in Benghazi. 

Materials and methods: A group of celiac disease patients (n = 40 & Male: Female ratio is 1: 2.4 & age range 3-19 years, 
mean 10 years, SD ± 4.8) were recruited from Benghazi Pediatric Hospital where they had already been diagnosed in 
gastroenterology units at private clinics. The patient’s dental status was assessed through measuring their Decayed, 
Missing and Filled Teeth index (DMFT), oral hygiene index (OHI) and CPITN using disposable mouth mirrors, explorers 
and periodontal probes. Descriptive statistics was applied to give a picture about the oral hard and soft tissue prevalence 
this group of patients. 

Results: Descriptive statistics of the celiac sample showed that 29 (72.5%) had enamel hypoplastic defects. The mean and 
SD values for DMFT, CPITN and OHI were measured (DMFT: 4.5 SD ± 4.7 & CPITN: 0.8 SD ± 0.5; and OHI: 1.1 SD ± 
0.7). Besides, only two patients (6.4%) reported a history of oral ulceration during the course of their therapy. Healthy 
controls showed comparative values, being less in only OHI, while they were slightly more in DMFT and CPITN.  

Conclusion: This is a cross-sectional clinical survey showing that patients with celiac disorder should be expected to have 
higher prevalence of defective incisor teeth, which makes their front teeth liable to traumatic fracture. The presence of 
frequent soft tissue ulcers in their mouths might indicate a warning sign of the possibility to develop the disease and thus 
urge the child’s parents or guardians to consult a physician to confirm or negate the suspicion. 
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1 Introduction 
Celiac disease (also called gluten-sensitive enteropathy or dependent disorder of the small intestine) is a multisystemic 
disorder that occurs in genetically-predisposed individuals and is associated with other autoimmune diseases [1]. In its 
essence, celiac disease is considered as an autoimmune enteropathy owing to the complex immune-mediated reaction to 
specific gluten-peptides [2] found in wheat and other grain products such as rye, barley, which, in celiac patients, cause 
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villous atrophy and malabsorption. When gluten-products come in contact with the intestinal tissue, an unbalanced 
complex immune response is triggered leading to damage of the intestinal mucosa. The diagnosis of celiac disease is 
traditionally conducted by means of histopathological examination of biopsies taken from the intestinal tissue; and 
sometimes by noticing the suspected patient in case their symptoms subside e.g., diarrhea and weight loss, after they are 
given gluten-free diet. Children with celiac disease are prone to develop other autoimmune diseases such as type I diabetes 
mellitus; which also reflects the reverse relation: diabetic children should be tested for celiac disease. Patients who are 
likely to develop celiac disease have a higher possibility of IgA deficiency; therefore their total IgA should be measured [3]. 
The number of detected cases has increased recently due to general awareness of the disease and introducing sophisticated 
methods for its screening and diagnosis. Whenever being in suspicion of having celiac disease, a detailed medical history 
(especially pertaining to diet), physical examination, serology, upper endoscopy and histopathological analysis of multiple 
biopsies of the duodenum should be pursued to confirm the diagnosis [4]. Care should be taken not to confuse celiac disease 
with other forms of gluten sensitivity conditions in which the patient complains from symptoms similar to those of celiac 
disease but without showing the serologic or histological features of the latter [5]. These conditions have been termed 
non-celiac gluten sensitivity (NCGS). 

Oral mucosal lesions are found in patients with celiac disease. These lesions range from glossitis, recurrent aphthous ulcer, 
stomatitis as well as burning mouth syndrome. Enamel abnormalities (such as enamel hypoplasia) and delayed eruption of 
teeth are commonly encountered in celiac patients due to malabsorption of calcium. The aim of our study was to evaluate 
the prevalence of the different oral manifestations, related to soft and hard oral tissues, in celiac patients in Benghazi and 
compare them with a sample of healthy counterparts. 

2 Subjects and methods 
In this study, 40 patients affected with celiac disease and 30 healthy subjects were recruited. The celiac disease patients 
(age range 3-19 years; Mean: 11 years) had already been diagnosed in private clinics and GIT units in public hospitals 
before they were recruited using the registration data at Benghazi Pediatric Hospital–the main hospital for child patients in 
Benghazi. The healthy subjects (age range 5-16 years, Mean: 12 years) were recruited from four public schools in different 
zones of the city in order to match for the geographical location of their counterpart patients. They were also matched for 
age and gender (see Figure 1). For the clinical examination, an experienced dentist examined the patients and healthy 
subjects and took down all the findings relevant to the study. She conducted the clinical examination using disposable 
mouth mirrors, explorers and periodontal probes under natural light. To ensure proper visualization, in every examination 
setting, each child was seated in a chair facing the window to allow for maximum level of illumination. Verbal consent was 
obtained from the guardian of each child selected for the study. Both groups were screened for the presence of dental 
hypoplasia, mainly in the anterior teeth and their presence was categorized into the four grades suggested by Aine [6]. A 
brief description of these four grades is summarized (see Table 1). 

Figure 1. The relative gender proportion in 
celiac disease patients and healthy subjects 
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Table 1. Classification of the dental hypoplastic defects (modified from Bossu et al.) 

Grade Description 

0 No defects 

I The defects are manifested as changes in color of enamel 

II Slight structural defects with typical horizontal grooves  

III Evident structural defects with horizontal grooves and large vertical pits 

IV Severe structural defects where the shape of the tooth may be changed 

Decayed, Missing and Filled Teeth index (DMFT), CPITN and oral hygiene index (OHI) were also calculated. Statistical 
analysis was used where matching of age difference between the two groups was assessed by chi square. The statistical 
significance, i.e., p value, was set at < .05. 

3 Results 
Clinical examination of the oral cavities of celiac children showed that the majority had enamel hypoplasia of the upper 
anterior teeth, mostly the central incisors in the middle region (see Figure 2). In some patients, these hypoplastic defects 
were associated with tooth fracture (see Figure 3). 

  
Figure 2. Enamel hypoplasia in the middle third of upper 
incisor teeth of a child with celiac disease 

Figure 3. Fracture of upper left central incisor in a child 
with celiac disease 

We have selected the healthy group in such a way that neither gender nor age differences would have any influence on the 
dental findings. For example, in terms of gender distribution between the two groups the chi square test revealed no 
significant difference (χ2 = 0.08, p = .7). Out of 40 celiac patients, 29 (72.5%) had enamel hypoplasia ranging from class I 
to class IV, where 23 showed class I, 5 showed class II, and only one showed class IV (see Figure 4). Thus the majority of 
dental hypoplasia in celiac patients belonged to class I (see Figure 3). 

In contrast to the celiac patients, none of the healthy controls showed such hypoplastic defects, and that was highly 
significant using chi square test (χ2 value = 37 & p < .001) (see Table 2). 

Table 2. The difference in dental hypoplasia between celiac patients and healthy subjects 

Sample Hypopolasia No hypoplasia 

Celiac 29 11 

Healthy 0 30 

Note. χ2 = 37; p < .001 
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Figure 4. The distribution of grades of enamel 
hypoplasia among the celiac disease patients. Notice 
that no grade III was found.  

As for the DMFT, both groups showed comparatively high levels of scores where healthy controls were found to express a 
slightly higher value (Mean: 5.6, Median: 4.5) than the celiac patients (Mean: 4.7, Median: 4) Using Mann-Whitney U test, 
no statistical significance was found when the values were considered individually (p = .6).  

The CPITN index showed a slight variation between celiac patients (Mean: 0.8, Median: 1, Mode: 1) and healthy controls 
(Mean: 1.1, Median: 1, Mode: 1). Using Mann-Whitney U test, the difference was not significant. 

The oral hygiene index (plaque index and calculus index; calculated separately then summed together) was slightly higher 
in celiac patients (Mean: 1.5, Median: 1.3, Mode: 1) compared to healthy controls (Mean: 1.3, Median: 1.3, Mode: 1). 

4 Discussion 
The present study aimed to compare the dental findings of patients with celiac disease with healthy counterparts. Celiac 
disease is an immunological disorder emanating from sensitivity of the intestinal mucosa to gluten or prolamine, and thus 
affects primarily the intestinal tissue [7] in genetically predisposed people [8]. Patients affected by celiac disease have a 
broad range of clinical manifestations due to autoantibody response which is triggered by exposing the intestinal tissue to 
gluten [9]. Beside the systemic symptoms, extra-intestinal signs of the disease involve the oral cavity at both the hard and 
soft tissue levels [10]. 

The concomitant increase in risk of dental developmental defects found in celiac disease patients was suggested to be 
related to the presence of HLA-DR3 antigen [11]. In addition, the hard tissue anomalies seem to stem from two roots:  
either hypocalcemia leading to calcium malabsorption [12]; or autoimmune reaction against enamel-forming cells (amelo- 
blasts) [13, 14]. However, it remains a limitation of our study that no HLA-associated antigens were screened in our celiac 
patients. Oral ulceration is among the main dental manifestations of celiac disease; these ulcers have been traditionally 
considered as aphthous-like lesions [15]. 

The prevalence of CD in Europe is about 1% and it is hardly found in Asians or Blacks [16]; while in the North Africa 
(including Libya) it has been estimated to range from 5% to 16% [17-19]. A study from Saudia Arabia has shown that 
children with type 1 diabetes tend to suffer from celiac disease (11.3%) more than their non-diabetic peers [20]. 

All the dental hypoplastic defects of celiac patients were found exclusively in the anterior teeth, mainly the incisors; and 
that might be attributed to the corresponding phase of the active course of the disease with the stage of odontogenesis of 
the involved teeth [21]. In other words, the early calcification of anterior teeth coincides with the digestive and absorptive 
imbalances induced by the presence of gluten in the diet consumed by diseased children. Once the disease is diagnosed, the 
gluten will be removed from the diet and thus no malabsorption is encountered, thereby leading to cease of the defects of 
teeth in the active phase of development. 
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The present study has shown that celiac children have significantly higher enamel hypoplasia than the non-celiac group. 

Apparently due to the hypoplastic nature of anterior teeth in celiac patients, some teeth sustained fracture due to trauma 
(see Figure 3). This developmental defect should enhance them to adapt more care not to expose the anterior teeth to 
physical injuries. Our findings seem to be in accordance with those of Aguirre et al. [21] and Fulstow [22] where their DMFT 
of the healthy controls were slightly higher than celiac patients; they attributed this difference to the strict type of 
low-cariogenic food given to celiac children. 

It was also interesting to find that healthy control children had higher CPITN value, which reflects the health of their 
gingival tissue. It seems that celiac children are taken care of by their parents (or guardians) in terms of providing them 
with strictly-scheduled diets and performing oral hygiene measures. 

In summary, the main dental manifestations that celiac patients tend to suffer from are enamel hypoplasia in their incisor 
teeth as well as aphthous-like ulcers affecting their oral soft tissues. 
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