MedCrave

Step into the Wonld of Research

i@

Journal of Dental Health, Oral Disorders & Therapy

Review Article

a Open Access

‘ N CrossMark‘

The effect of celiac disease on the oral cavity: a

review

Abstract

Celiac disease is characterized by a permanent autoimmune sensitivity to gluten that leads
to a disorder of the small intestinal mucosa and affects several organs. Alterations in the
oral cavity are frequently observed in patients with celiac disease and may allow for early
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diagnosis and treatment. Specifically, dental enamel defects, recurrent aphthous Stomatitis,

delayed eruption of teeth, and malocclusion have been found to be more common in this
patient population. Therefore, dental clinicians should be aware of the oral features of this
condition in order to facilitate early diagnosis and prevent consequences that can affect the
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Introduction

Celiac disease is one of the most common chronic systemic
autoimmune disorders. It is triggered by the ingestion of gluten,
which is a protein found in wheat, rye, and barley.! Only a part of the
gluten complex plays a significant role in the pathogenesis of Celiac
disease; this includes gliadin in wheat, secalin in rye, hordein in
barley, and avenin in oats.? Celiac disease generally presents after the
sixth month of life, when gluten is normally introduced in the human
diet.>* In humans, gluten is not completely digested; it is only broken
down into peptides, which are transferred across the intestinal wall
and modified by tissue transglutaminase (TTG). TTG is generally
present in an inactivated form, and the cause of its activation in Celiac
disease remains unknown. TTG activation leads to the production
of negatively charged peptide molecules, which complement the
positively charged structures of HLA DQ2 and HLA DQS8 antigens.
Subsequently, escalation of the immune response results in the
production of specific autoantibodies, which are the bases of disease
diagnostics. This process results in an inflammatory state in the
intestinal wall and consequent damage to the intestinal villi, which
affects the absorption process and leads to progressing malnutrition
and related consequences.® Celiac disease can be typical or atypical.
The typical (classic) type develops when gluten is introduced in the
diet, usually between 6 and 24 months of age. Typical features include
insufficient height and weight and gastrointestinal symptoms such as
abdominal bloating and pain, vomiting, constipation, and diarrhea.
The atypical type, on the other hand, affects older children and
adults. Celiac disease is diagnosed on the basis of clinical symptoms;
serological tests for the detection of serum immunoglobulin
(Ig) A (IgA), TTG antibody, and IgA-endomysial antibody; and
histopathological examination of biopsy specimens from the
intestinal mucosa.®’ Recently, genetic studies identifying HLA DQ2/
DQS8 antigens have been utilized more frequently,® because the
spontaneous disappearance of antibodies over time has been observed
in a proportion of children with Celiac disease.” Approximately 83%
patients remain undiagnosed or are misdiagnosed, which can result

in irreversible medical and dental complications.!® Celiac disease is
a multifactorial disorder, with both genetic and environmental factors
playing a role in the etiology." Genetically close relatives of a patient
with celiac disease are at significant risk of developing the disorder
(5%—15%)."2 In addition, patients with autoimmune disorders such
as type 1 diabetes mellitus, Williams syndrome, IgA deficiency,
autoimmune thyroiditis, and Down syndrome, carry a higher risk
of Celiac disease development.'* Among environmental factors, the
most important one is early introduction of gluten in a child’s diet.
In fact, the disease can be prevented by early introduction of gluten
in a child’s diet to build the immune tolerance.' The current dietetic
recommendations advise that gluten should be gradually introduced in
the diet between 4 and 6 months of age, with careful observation for
undesired reactions. Late introduction of gluten may result in atypical
Celiac disease, with delayed diagnosis or undiagnosed disease for
several years.!' Alterations in the oral cavity are frequently observed
in patients with Celiac disease and may allow for early diagnosis and
treatment. Specifically, dental enamel defects, recurrent aphthous
stomatitis (RAS), delayed eruption of teeth, and malocclusion have
been found to be more common in this patient population. Awareness
of Celiac disease among health professionals remains poor, and delays
in diagnosis are common. Therefore, as clinicians, it is very important
to be aware of the potential presentations, particularly in the oral
cavity, in order to facilitate early diagnosis and prevent consequences
that can affect the overall health status of the patient.

Discussion

Prevalence

Several studies have been conducted to evaluate the prevalence of
Celiac disease in the general population, which is usually estimated
by counting the number of diagnosed Celiac disease patients detected
by serological screening of a population sample. The prevalence of
Celiac disease is 2%-3% in Finland and Sweden, 0.2% in Germany,'
1.6% in Asia,'®and 1% in the United States.!” The prevalence was
4% in a recent study by Cilleruelo et al.” who used the HLA-DQ2
test.” This variability in the worldwide prevalence can be attributed
to differences in the type of test used for screening, sample size, age,
and criteria for celiac disease diagnosis among studies.'®!” A strong
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association between Celiac disease and autoimmune conditions
has been reported.?*?* In a systemic review conducted by Dube the
prevalence of celiac disease in at-risk populations was as follows:
3%—6% in patients with type 1 diabetes, up to 20% in first-degree
relatives of patients with celiac disease, 10%-15% in patients with
symptomatic iron-deficiency anemia, 3%-6% in patients with
asymptomatic iron-deficiency anemia, and 1%—3% in patients with
osteoporosis.?

Signs and symptoms

celiac disease is a complex disease associated with several extra
intestinal signs and symptoms such as short stature, growth failure,
weight loss, osteoporosis, anemia resistant to iron treatment, arthritis,
increased liver enzymes, itchy skin rash (dermatitis herpetiformis),
numbness, chronic fatigue, depression, delayed puberty, infertility,
and schizophrenia.’*? Decreased bone density has been found in
approximately 75% of newly diagnosed patients, with a 40% greater
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risk for bone fracture.? In addition to the systemic problems mentioned
above, other pathological changes within the oral cavity, including
enamel mineralization defects, oral aphtous ulcers, and malocclusion,
have been identified.”’* Delayed tooth eruption, atrophic glossitis,
geographic tongue, and burning sensation, particularly in the tongue,
may also appear during the course of celiac disease.?*°

Oral manifestations

Prolonged exposure to gluten and delayed diagnosis of celiac
disease increase the risk of pathologies that may affect both the
developing dentition and the oral mucosa. The oral features of celiac
disease are varied and atypical, and affected patients may exhibit
enamel defects, delayed tooth eruption, and impaired mandibular jaw
growth.”” Among the oral manifestations of celiac disease, enamel
defects and RAS are the most common and well documented in
several studies (Table 1).231-4

Table | Prevalence of dental developmental defects and RAS in patients with CD

Studies Year Sample size (CD vs.normal) Enamel defects (%) (CD vs.normal) RAS (%) (CD vs. normal)
Priovolou et al.?' 2004 27 vs.27 833vs.50 e

Bucci et al.¥” 2006 72 vs. 162 20 vs. 5.6 33.3vs.234

Campisi et al.?? 2007 197 vs. 413 33vs.9 42 vs.2

Avsar & Kalayci® 2008 64 vs. 64 422vs.94 e

Acar et al.® 2012 35vs.35 40 vs.0 37.1vs. 114

Cantekin et al.® 2015 25 vs.25 48vs. 16 44 vs.0

Dane & Gurbuz 2016 35vs.35 54.3 vs.20 314 vs.0

Saraceno et al.** 2016 166 vs 166 76 vs. 65 69 vs. 43

RAS Recurrent Aphthous Stomatitis, CD: Celiac Disease

Enamel defects

Genetic, systemic, or local injuries during the different stages of
dental organ development can result in defective enamel formation.
Altered matrix formation results in enamel hypoplasia, which is
quantitative enamel defect*! On the other hand, injuries during the
maturation phase lead to areas of hypo calcification, which is a
qualitative enamel defect*” The maturation process in all primary
teeth begins in the fourth month of prenatal development, whereas the
mineralization of permanent teeth begins as early as the prenatal period
(first molars) up to 30-36 months of age (second molars; (Table 2)).*

Table 2 Dental growth and development of the permanent dentition

Therefore, any systemic or local injury that occurs during the period
of tooth mineralization may result in enamel abnormalities.**> The
precise mechanism underlying the development of enamel defects in
celiac disease patients remains unclear, although several hypotheses
have been suggested. The most well-accepted mechanism is immune-
mediated damage,* followed by stimulation of lymphocytes in
the oral cavity by gluten.*® Munoz et al. reported that anti-gliadin
antibodies, which are present in celiac disease patients, may react with
enamel matrix proteins (amelogenin and ameloblastin).* Nutritional
disturbances due to mal absorption are also considered to play a role.*’

Tooth

Calcification begins at

Crown (enamel) completed at

Central incisors 3—4 months

Maxilla: 10—12 months

Lateral incisors
Mandible: 3—4 months

Canines 4-5 months

First premolars 18-24 months
Second premolars 24-30 months
First molars Birth
Second premolars 30-36 months

Maxilla: 7-9 years

Mandible: 8-10 years

Third molars

4-5 years
4-5 years
4-5 years
6—7 years
5-6 years
6—7 years
30-36 months
7-8 years

Table adapted from the American Academy of Pediatric Dentistry*
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The overall prevalence of dental enamel defects in celiac disease
patients with a primary dentition is 5.8% to 13.3%, while that in
celiac disease patients with a permanent dentition ranges from 9.5%
t0 95.9%.* This difference between dentitions can be attributed to the
fact that the permanent teeth develop during the early months of life,
after the introduction of gluten in the diet, while primary teeth develop
before birth. Therefore, enamel defects are more common in patients
who develop celiac disease before the age of 7 years, whereas they
are not frequently observed in adults because of late celiac disease
development or the treatment or extraction of the affected teeth.’**
In fact, enamel defects have been associated with celiac disease
and could be the sole sign of celiac disease in children.>** Bossu et
al.* evaluated enamel defects in patients with celiac disease under a
scanning electron microscope and found alterations in the shape and
size of the enamel prisms (shorter and irregular enamel prisms with a
decreased interprismatic substance), which corresponded to damage
that occurred during the early phases of tooth crown development
during the first year of life. In other studies, the amount of calcium
and phosphorous was lower in hypo mineralized areas of enamel than
in normal enamel.* Because the clinical picture of dental enamel
defects in CELIAC DISEASE patients may be diverse, a four-grade
classification proposed by Aine et al.*® is widely used for the purpose
of assessment (Table 3).

Table 3 Classification of dental enamel defects*

Grade Manifestation

Defects in color:single or multiple opacities; cream, yellow, or
| brown in color; well-defined or diffuse margins; involvement of one
surface of the crown

Mild structural defects: rough enamel surface with horizontal
grooves and superficial pits; possible mild opacities and
discolorations; involvement of one surface of the crown or the
entire crown

Evident structural defects: One surface of the crown or the entire
crown is rough or covered with grooves of varying depths and
widths or large and deep pits. Discolorations and opacities of
different colors can be present.

Severe structural defects: The shape of the tooth is changed, with
sharp cusps and incisive margins that are irregularly thin and rough.
Enamel thinning is generalized, and the edge of the defect is well
defined. The lesions can be hardly discolored.

According to these authors, enamel defects in celiac disease
patients should be present symmetrically and chronologically in
the same anatomical groups (specific) of teeth in all quadrants of
the dentition.* In contrast, enamel defects in healthy patients are
nonspecific.*313¢38 Most enamel defects in celiac disease patients
have been reported to be mild and classified as Grade I defects according
to the classification proposed by Aine et al.?*3!3634 Costacurta et
al.*® examined the presence of enamel defects in 300 celiac disease
patients (mean age, 8.16 + 2.95) and found that the canines (45%) and
second molars (51%) were the most commonly involved deciduous
teeth, while the central incisors (25%), lateral incisors (20%), and first
molars (24%) were the most commonly involved permanent teeth,
followed by the canines (9%), first premolars (8%), second premolars
(7%), and second molars (7%).*

Copyright:
©2018 Pies 45

RAS

RAS in patients with celiac disease is characterized by the
presence of multiple small ulcers or a single large ulcer in the oral
cavity.”?7 The precise mechanism and actiology of RAS in celiac
disease patients is not clear. However, several mechanisms have been
hypothesized, such as iron, folic acid, or vitamin B12 deficiency as
a result of malabsorption in CELIAC DISEASE patients who do
not adhere to a gluten-free diet.>! Several studies have associated
hematinic deficiency with RAS, with varying prevalence among
populations because of varying genetic backgrounds and dietary
habits.’>% The prevalence of RAS in patients with untreated celiac
disease has been reported to range from 33% to 69%, with the highest
prevalence in children, adolescents, and women,?-36-3854

Other oral manifestations

Although celiac disease can result in several oral manifestations,
not all are as common as enamel defects and RAS. Relatively
uncommon manifestations include erythema, atrophic glossitis,
burning sensation (particularly in the tongue), dryness, delayed
eruption, and malocclusion.”’*%% A few studies have investigated
delayed tooth eruption, which could be a result of malnutrition
associated with celiac disease, and found a prevalence of 20% to
27%.29,30,56 However, Mina et al.”’ did not observe any delay in
tooth eruption in celiac disease patients.’” Malocclusion is frequent
in celiac disease patients. Abdul-Wahid et al.*® found a prevalence of
39.18% in celiac disease patients.58 Malocclusion in celiac disease
patients could be a result of impaired maxillary and mandibular growth
and delayed tooth eruption.”” Federico et al.”” studied the effects of a
gluten-free diet on growth factors in patients with celiac disease and
found that multiple alterations in the growth axis observed during the
active phase of the disease disappeared during the gluten-free diet.”
With regard to caries, the frequency is lower in celiac disease patients
than in healthy individuals, probably because of better diet control
in the former.3!#+34% In contrast to these findings, some studies have
reported a higher frequency of caries in the permanent dentition of
celiac disease patients.’***3? Some studies have evaluated the effects
of celiac disease on the salivary parameters of affected patients.
Acar et al.* evaluated the salivary parameters of patient with celiac
disease and compared the findings with those for healthy individuals;
they found a lower prevalence of salivary mutans streptococci and
lactobacilli colonization in celiac disease patients than in healthy
individuals, with no significant differences in other parameters such
as the salivary flow rate, pH, and buffering capacity.*’ In contrast,
Tian et al.®! found a higher prevalence of lactobacilli with a higher
glutenase activity in celiac disease patients, which may play a role
in the pathogenicity of the disease.®' Dane and Gurbuz found a lower
salivary flow rate and buffering capacity in celiac disease patients.>

Conclusion

The complications, signs, and symptoms of celiac disease can be
easily and effectively treated by the lifelong maintenance of a gluten-
free diet if it is diagnosed early in life. However, a gluten-free diet
should not be started before a biopsy, because the diet will result in
healing of the intestinal lesions and make diagnosis difficult. Dentists
(particularly general practitioners and pedodontists) could be the
first ones to diagnose celiac disease by meticulous observation of the
oral cavity for the presence of specific dental enamel defects, RAS,
malocclusion, and delayed tooth eruption. If these signs are present,
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the dentist should consider questioning the patient about other clinical
symptoms such as abdominal pain, abdominal swelling, diarrhea,
weight loss, poor growth, anemia, and family history of the disease.
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