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Abstract 
The paper presents the most recent reports on celiac disease, especially its manifestations within the oral cavity. 
Particular attention should be paid to typical dental enamel defects with a various degree of advancement: discol-
orations, horizontal groves and pits, and even significant structural destruction causing the change of the dental 
crown. Symmetric location of defects within all dentition sections, and within the same anatomic groups of teeth 
(the most frequently: incisors and first permanent molars), is specific for celiac disease. The changes described 
above may be the only manifestation of celiac disease; therefore, in the case of their occurrence further studies 
towards gluten intolerance are recommended even when other symptoms are not present. In celiac patients, recur-
rent aphthae and other disorders of the oral mucosa such as ulceration, erythema, atrophic glossitis, as well as dry-
ness and a burning sensation (particularly of the tongue) may be present, which may be caused by malnutrition. 
Delayed tooth eruption may also be a consequence of alimentary deficiency in celiac disease (Adv Clin Exp Med 
2014, 23, 5, 675–681).
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Gluten-dependent celiac disease is an im-
mune-mediated systemic disease which manifests 
itself with intolerance to gluten in the diet in peo-
ple with genetic predisposition. Gluten is a  pro-
tein contained in the grains of basic European ce-
reals. In pathogenesis of celiac disease only a part 
of the gluten complex is significant: gliadin in 
wheat, secalin in rye, hordein in barley and avenin 
in oats  [1]. The incidence of celiac disease in the 
general population is estimated to lie between 0.5 
and 1% [2]. The etiopathogenesis of the disease is 
multifactorial, and genetic and environmental fac-
tors are taken into consideration as the cause of 
the disease [3].

Tissue antigens expressed on the antigen pre-
senting cell of class II – HLA DQ2 and HLA DQ8 
are the most known genetic factors. Those anti-
gens are responsible for presenting modified gluten 
proteins to T  CD4+ lymohocytes, which leads to 
an improper immune response. This process takes 

place in the small intestine. In the human organ-
ism, gluten is not totally digested, but is only bro-
ken down to peptides which are transferred across 
the intestinal wall and are modified there by tis-
sue transglutaminase (TTG). This enzyme is pres-
ent in the organism in an inactivated form, and the 
cause of its activation in celiac disease remains un-
known. The result of TTG action is the production 
of negatively charged peptide molecules which are 
complementary with the positively charged struc-
tures of HLA DQ2, and HLA DQ8 antigens. The 
presentation of gluten proteins to T  CD4+ lym-
phocytes leads to an escalation of the immune re-
sponse, in which many specific autoantibodies are 
produced, and which are the basis of disease di-
agnostics. Among these autoantibodies, the fol-
lowing are routinely studied: anti-TTG IgA/IgG 
antibodies, anti-endomysial antibodies IgA/IgG 
(EMA), and recently introduced antibodies against 
deaminated gliadin peptides DGP-IgG. The result 



B. Krzywicka et al.676

of these processes is an inflammatory state with-
in the intestinal wall, damage to the intestinal vil-
li, and absorption impairment with a progressing 
malnutrition and related consequences [3].

Among environmental factors, the most im-
portant role is ascribed to an early introduction of 
gluten into the diet of a child. However, early prov-
ocation with gluten may also be advantageous to 
the establishment of immune tolerance, and may 
accordingly prevent the development of the dis-
ease. Therefore, according to the current dietet-
ic recommendations, in breastfed children, gluten 
should be introduced into the diet between the 4th 
and 6th month of life, in the mode of gradually in-
creased doses with concurrent observation of un-
desired events. Too late introduction of gluten into 
the diet may result in atypical picture of the dis-
ease, delay the diagnosis, or even make the disease 
undiagnosed for many years. The amount of glu-
ten, and kind of gluten included in the diet seems 
to be equally important. Long-lasting infections in 
early childhood, as well as improper composition 
of intestinal flora are also taken into consideration 
as the factors participating in the ethiopathogene-
sis of the disease [3].

Diagnostics of celiac disease is complex, and 
it is based on clinical symptoms, serological tests 
detecting specific antibodies, and histopathologic 
studies of intestinal mucosa. In recent years, ge-
netic studies identifying HLA DQ2/DQ8 antigens 
have been utilized more frequently. Due to the 
continuous increase in the knowledge of the dis-
ease, and a greater understanding of disease mech-
anisms, every couple of years, new recommenda-
tions on diagnostics and treatment of the disease 
are developed by expert groups [4, 5].

Based on clinical symptoms, antibodies profile 
and histopatological changes within the small in-
testine mucosa, several types of the disease were 
distinguished. The typical (classic) type which de-
velops after the introduction of gluten into a diet, 
usually between 6th and 24th month of life, is char-
acterized mainly by gastrointestinal symptoms (ab-
dominal pain, diarrhea, vomiting, abdominal dis-
tention), and by insufficient body mass and height 
gain. In the atypical type, characteristic for older 
children and adults, many extraintestinal symp-
toms may appear. Skin lesions such as dermatitis 
herpetiformis, as well as osteoporosis, delayed pu-
berty, short stature and anemia resistant to iron 
treatment, are believed to be closely connected 
with celiac disease. Moreover, the following afflic-
tions are listed as related to celiac disease: hepati-
tis, arthritis, epilepsy and other neurological symp-
toms, chronic fatigue, infertility.

Apart from the systemic problems enumerated 
above, other pathological changes within the oral 

cavity, including particular enamel mineralization 
defects in permanent teeth and oral aphtous ul-
cers, may manifest themselves in the course of ce-
liac disease.

Atypical celiac disease may progress in a latent 
form without any symptoms, and is frequently di-
agnosed in first degree relatives of celiac patients, 
in patients with diabetes and those with autoim-
mune diseases. A latent form occurs in older chil-
dren and adults in whom typical morphological 
changes of intestinal mucosa and clinical symp-
toms related to gluten digestion were present in the 
past, and subsided after the introduction of gluten-
free diet. These patients may, but do not have to 
show clinical symptoms. Similarly, autoantibodies 
specific for celiac disease may, but do not have to 
be present. A distinct type of the disease is celiac 
disease resistant to dietary treatment.

The risk of celiac disease increases in diabetes 
mellitus type  1, Down syndrome, Williams syn-
drome, IgA deficiency, autoimmune thyroiditis, 
as well as in close relatives of a patient with celiac 
disease [2, 3]. In the case of the presence of one of 
the diseases listed above, serologic screening tests 
should be performed, and if they are positive, fur-
ther diagnostics should be performed according to 
the required standards. A  particularly increased 
risk is connected with diabetes mellitus.

Serologic tests detecting specific antibodies: an-
ti-tTG and anti-EMA of class IgA, or in the case of 
IgA deficiency of class IgG in the serum and histo-
logical examination of biopsy specimens of intesti-
nal mucosa, are critical. The disappearance of clin-
ical symptoms, regeneration of intestinal mucosa, 
and disappearance of antibodies after a gluten-free 
diet, which is currently the only mode of celiac dis-
ease treatment, confirm the diagnosis [2, 3]. In the 
case of a diagnosis of celiac disease, a gluten-free 
diet should be recommended for the rest of the pa-
tient’s life.

The oral cavity is one of the areas of celi-
ac disease manifestation. Developmental defects 
of the dental enamel are especially frequently ob-
served [6–19]. Impairment of dental crowns min-
eralization may occur in numerous systemic dis-
eases. However, the changes in celiac disease are 
highly specific. According to Aine, they appear 
symmetrically and chronologically in the same an-
atomical groups of teeth in all 4 quadrants of den-
tition. Single and asymmetrical changes are re-
garded as highly unspecific for celiac disease [20]. 
These observations have been confirmed by oth-
er authors [7–10, 16]. Campisi et al. observed spe-
cific dental enamel lesions in 60% of patients with 
celiac disease, and only in 15% of those from the 
control group, and the difference was statistically 
significant [7].
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Clinical picture of dental enamel structure de-
fects in celiac patients may be diverse, and may 
contain hypoplasia (functional disturbances), as 
well as hypomineralization (qualitative distur-
bances) [21]. For the purpose of the assessment of 
those changes, a  4-grades classification proposed 
by Aine et al. is widely used [6]:

I.  Single or multiple cream, yellow or brown 
opacities (marks) with clear or hazed boundary, 
part of the dental enamel may lack transparency,

II.  Slight structural enamel defects, rough sur-
face with horizontal groves or pits, distortion of 
enamel color and transparency,

III.  Obvious structural defects of the dental 
enamel, part of the surface rough with deep groves 
of various depth, or with deep vertical pits, large 
opacities of different colors,

IV.  Severe structural defects. The shape of the 
tooth changed. The tips of cusps are sharp-point-
ed and/or the incisal edges are unevenly thinned 
and rough. The thinning of the enamel material 
is easily detectable and the lesion may be strong-
ly discolored

Electron microscope morphology analysis 
done by Bossu et al. showed a significant difference 
between enamel structure in celiac patients, and in 
healthy people (shorter enamel prisms more irreg-
ularly distributed, less interprismatic substance). 
According to the authors, the distinction of struc-
tural defects of the dental enamel in celiac disease 
may be used as an additional marker in the diag-
nostics of this disease [22].

In recent years, many studies confirming 
a higher frequency of dental enamel defects in pa-
tients with celiac disease than in healthy people 

have been published (Table  1). Trotta et  al. have 
reported its ocurrence in as much 85.2% of adult 
patients  [19]. Some authors suggest that there is 
a  correlation between those changes and the age 
of patients [8, 9, 14]. Cheng et al. [9] observed that 
in children and teenagers, there is a  higher fre-
quency of dental enamel defects in the mixed den-
tition than in the permanent one. These chang-
es occurred more frequently in teenagers than in 
adults. Such differences have not been observed in 
respective age groups of healthy people. From the 
analysis of logistic regression model used in those 
studies, a  significant correlation of dental enamel 
developmental defects with age, celiac disease and 
mixed dentition appears. The lower frequency of 
dental enamel defects in adults may be caused by 
the fact that in many cases the development of ce-
liac disease process might have taken place after 
the mineralization of dental crowns [9]. The pro-
cess is based on gradual deposition of mineral sub-
stances on the organic matrix. In the case of de-
ciduous teeth, the process begins in the prenatal 
period. Among permanent teeth, the teeth that un-
dergo the mineralization process the earliest, i.e. in 
the perinatal period, are first molars, followed by 
incisors and canines (in the first year of life), then 
around the age of 2–2.5, premolars, and the age of 
3, second molars. The beginning of mineralization 
for the third molars is assumed for the age of 8–10. 
Crown calcification is a long process which ends in 
the period preceding teeth eruption. Therefore, it 
is believed that each systemic disease that occurs in 
the period of permanent or deciduous teeth min-
eralization, i.e. from the fourth month of the pre-
natal period till the age of 20, may result in enamel 

Table 1. Frequency of dental developmental defects in celiac disease 

Author (year) Frequency of dental defects (patients vs. control group)

adults children and teenagers dentition studied

Aine et al. (1990)[6] 83 vs. 4%*

Bucci et al. (2006) [18] 20 vs. 6%* deciduous, permanent and mixed

Wiernik et al.(2007) [10] 38 vs. 4%* deciduous and permanent

Campisi et al. (2007) [7] 23 vs. 8%* 23 vs. 9%* deciduous and mixed

Ortega et al. (2008) [8] 83 vs. 53%* deciduous

Postek-Stefańska et al. (2009) [12] 26 vs. 7%* deciduous, permanent and mixed

Cheng et al. (2010) [7] 32 vs. 29% 90 vs. 44%*
34 vs. 25%

deciduous, permanent

Costacurta et al. (2010) [16] 33 vs. 11%* deciduous and mixed

Acar et al.(2012) [11] 40 vs. 0%* deciduous and permanent

Trotta et al. (2013) [19] 85,2% permanent

* statistical significance.
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abnormalities. Their placement in specific ana-
tomical groups of teeth, as well as their intensity 
depend on the age at which the pathological factor 
started to affect the teeth, and the period of its op-
eration  [23]. Studies of Mina et  al. conducted on 
a group of Argentinian children with celiac disease 
did not show more frequent developmental dental 
defects in this population. However, in most of the 
cases, celiac disease had been diagnosed already 
before the end of the first year of life. According to 
the authors, an early introduction of a gluten-free 
diet might have prevented the disturbances of den-
tal enamel mineralization [24].

It can be inferred from many reports that the 
observed developmental enamel changes have not 
been advanced, and the changes have been classi-
fied as the first or second degree according to Ai-
ne  [9–12, 16, 19, 25]. Trotta et  al. have observed 
a tendency for a more frequent occurrence of ad-
vanced lesions (of the 3rd and 4th degree) among 
adult patients suffering from classical celiac dis-
ease. However, the dependency was not statistical-
ly significant [19].

Most frequently, those changes were observed 
in incisors, molars (especially in the first molars in 
the permanent dentition) and canines [8, 9, 16].

The mechanism of dental enamel defects in ce-
liac disease is not completely resolved. The role of 
nutritional, genetic and immunological factors is 
taken into consideration. It is thought that nutri-
tional deficiency (especially hypocalcemia) caused 
by malabsorption may disturb the process of am-
elogenesis  [26]. Reports on lower serum calcium 
concentration may be found in the literature [27].

There have also been reports on the relation of 
the occurrence of enamel disorders and the pres-
ence of certain HLA haplotypes among celiac pa-
tients. According to Mariani et al. the presence of 
a  specific antigen –  HLA-DR3, causes a  signifi-
cant increase in the risk of dental enamel devel-
opment defects [28]. Erriu et al. in turn, have ob-
served a  significant positive correlation between 

the expression of HLA-DQB1*02 and the defects 
in question [29].

Interesting results which may at least partial-
ly explain the disturbance of dental enamel mat-
uration have been obtained in in vitro studies by 
Munoz et  al. They observed that anti-gliadin an-
tibodies, present in celiac patients, may react 
with proteins of the enamel matrix (amelogenin 
and ameloblastin). The cause of that is probably 
the similarity of amino acids composition of glia-
din and that of enamel proteins with a particular-
ly high content of proline which, in turn, together 
with glutamine, is to be responsible for immuno-
logical properties of gliadin in genetically predis-
posed people [30]. 

Despite the fact that the causes of typical den-
tal enamel defects in patients with celiac disease 
are not completely explained, it is undisputable 
that these defects are frequent in such patients. 
Therefore, North American Society of Pediatric 
Gastroenterology, Hepatology and Nutrition has 
recognized dental enamel defects in permanent 
dentition as one of the symptoms which may have 
a direct connection with celiac disease  [2]. These 
defects may be the sole symptom of celiac disease 
in children [6]. 

Lesions in the enamel structure similar to those 
observed in the course of celiac disease may occur 
independently of the disease. The differentiation 
should include molar incisor hypomineralization 
(MIH). This disorder is treated as a  separate dis-
ease entity of unknown etiology. The clinical pic-
ture of enamel defects is similar in the case of celiac 
disease. The only difference is that they may in-
volve one or more permanent molars and incisors. 
If symmetrical lesions within the same group of 
teeth in 4 quadrants were to be identified, it would 
be recommended to perform medical tests for ce-
liac disease be carried out [23, 31, 32]. Other com-
plications observed in the oral cavity in patients 
with celiac disease are disturbances within muco-
sa. Aphthae are observed particularly often (RAS 

Table 2. Frequency of RAS in celiac disease

Author (year) Frequency of RAS (patients vs. control group) Age group

Bucci et al. (2006) [18] 33 vs. 23% children

Campisi et al. (2007) [7] 21 vs. 0,5%* children and adults

Postek-Stefańska et al. (2009) [12]   8 vs. 0%* children

Costacurta et al. (2010) [16]   8 vs. 3%* children

Cheng et al. (2010) [9] 42 vs. 23%* children and adults

Acar et al. (2012) [11] 37 vs. 11%* children

* statistical significance.
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– recurrent aphtous stomatitis) (Table 2) [7, 9, 11, 
12, 16, 18]. Cheng et al. directed attention to fre-
quent coexistence of aphthaes, and disturbanc-
es of dental enamel mineralization [9]. According 
to Campisi et al., these changes may appear in the 
form of small multiple changes, or in the form of 
single larger aphtha  [7]. Malnutrition is reported 
as a presumable cause of those changes, especially 
iron, folic acid and vitamin B12 deficiencies which 
are very frequent in patients who do not adhere 
to gluten free diet [12, 33]. This thesis seems to be 
confirmed by the studies of Bucci et al. and Campi-
si, who observed an improvement in the condition 
of the oral mucosa after the introduction of a strict 
gluten free diet [7, 18].

RAS may occur not only in the course of many 
diseases (Crohn’s disease and immunodeficien-
cies), but also in healthy people. However, atten-
tion should be paid to a possible link between aph-
thae and gluten intolerance, which is widespread 
in the human population, but frequently undiag-
nosed [3, 21]. Apart from RAS, in patients with ce-
liac disease other disturbances of oral mucosa such 
as ulceration, erythema, atrophic glossitis and sub-
jective symptoms: pain and a  burning sensation 
(particularly of the tongue) and dryness, were ob-
served [7, 33]. However, Lähteenoja et al. did not 
note a  strict dependence of gluten-free diet, and 
subsiding of the complaints [33]. 

Some multisystem disorders may lead to a de-
terioration of peridental tissues. However, in 
the case of celiac disease, this has not been ob-
served [33, 34].

The problem of caries in celiac disease has not 
been definitely explained yet. Costacurta et al. ob-
served a more frequent occurrence of caries in pa-
tients with this disease  [16]. Nevertheless, in the 
literature an opposite view is more frequent [8, 14, 
17, 35, 36]. It may be the effect of better control 
over a diet, and a smaller number of snacks [36], 
as well as better oral cavity hygiene [13]. Some au-
thors report on a smaller level of bacteria causing 
caries in the saliva of patients with celiac disease 
(Streptococcus mutans, Lactobacillus) [11]. Howev-
er, other studies have not confirmed this fact [13]. 
In some studies, no significant correlation between 
celiac disease and caries and the difference in oral 
hygiene levels has been observed [11, 24].

The next problem which is discussed, is the de-
lay in tooth eruption in celiac disease. Data in the 
literature does not explain this problem unambigu-
ously. Campisi et al. and Costacurta et al. observed 
a  significantly more frequent occurrence of these 
kind of disturbances in children with celiac disease 
in comparison with healthy children  [7, 16]. Ac-
cording to Campisi et al., delayed dental eruption 
may, similarly to the failure to thrive, be a  signal 

of malnutrition and requires diagnostics toward 
gluten intolerance [7]. Mina et al. did not observe 
a  connection between the time of tooth eruption 
and celiac disease [24].

The decrease in the stature of children with ce-
liac disease is reflected in the growth of the maxilla 
and mandible, which results in a high percentage of 
children with malocclusion [37]. Among the stud-
ied children, 38% required orthodontic consulta-
tion and prophylactic or corrective treatment [36]. 
The most frequent malocclusions in children with 
celiac disease included open bite, deep bite, crowd-
ing of teeth and the frequency of malocclusions de-
pends on adherence to a gluten-free diet [15].

From the review of literature, it can be inferred 
that in the course of celiac disease various disor-
ders within the oral cavity which should attract at-
tention of a  physician may be present. From the 
analyses of logistic regression models performed 
by various authors, it can be noted that a  signifi-
cant link with celiac disease may occur in the case 
of dental enamel defects [7–9], aphthae, and other 
disorders of oral mucosa [7], as well as salivary to-
tal protein concentration and molar Ca/P ratio in 
saliva [38].

There is an agreement in the literature that 
dental enamel defects typical for celiac disease are 
characterized by symmetry, chronology and oc-
currence with the same groups of teeth (most fre-
quently in incisors, and first permanent molars) in 
all dentition quadrants [20].

According to NASPGHAN, besides other 
findings, the defects described above are an indi-
cation to undergo a  test towards gluten intoler-
ance, even if no other symptoms are present  [2]. 
It should be remembered that about 10% of first- 
-grade relatives suffer from “silent” celiac disease. 
Also diabetes mellitus type 1 is strongly related to 
celiac disease. Screening tests should be performed 
in 3  stages. The presence of antigladin antibod-
ies of class IgA and IgG which are unspecific, and 
may be present in other disorders, indicates the ne-
cessity of determining the titer of specific antien-
domysial antibodies and antibodies against tissue 
transglutaminase (tTG). At the third stage, a biop-
sy of small intestine mucosa and histopathological 
study should be performed in order to confirm ce-
liac disease [15]. Genetic examination for the pres-
ence of HLA-DQ2 and HLA-DQ8 antibodies is 
helpful, since the absence of those antigens virtu-
ally excludes the possibility of celiac disease.

Patients with celiac disease must be informed 
about a gluten free diet to which they have to ad-
here for the rest of their life. Unfortunately, about 
30–70% of patients do not adhere to it periodical-
ly or entirely. It is also possible that celiac patients 
consume certain amounts of gluten unconsciously, 
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due to contamination of gluten-free products. Di-
etary errors, or giving up a  gluten-free diet after 
puberty, when spontaneous attenuation of symp-
toms is observed, carry a  risk of malignant neo-
plasm of the alimentary tract, or other multisystem 
disorders during adulthood [39]. 

Diversity of clinical symptoms in celiac disease 
may be a cause of difficulties and diagnostic errors. 
Therefore, the knowledge of the disease among 

physicians from various medical specialties is of 
great importance, since they may help in the diag-
nostic process. Meticulous examination of the oral 
cavity with particular attention directed to dental 
enamel defects, aphthae and other mucosal disor-
ders, as well as to delayed tooth eruption, may con-
tribute to an early diagnosis of celiac disease and 
may help prevent its progress and complications.
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