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ORAL MANIFESTATIONS
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A CLINICAL-STATISTIC STUDY
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SUMMARY
Oral manifestations of coeliac disease. A clinical-sta-
tistic study.
Aim. The aim of the clinical-statistic study was to evalu-
ate the prevalence of the different oral manifestations in
a sample of coeliac patients, in comparison with a con-
trol group of healthy subjects. Moreover, a second ob-
jective was to determine if the clinical oral examination is
useful as a diagnostic tool of screening for atypical forms
of coeliac disease (CD).
Methods. The enrolment of 300 coeliac patients, aged
between 4 and 13 years (mean age 8.16), was carried
out at the Pediatric Dentistry Unit in patients sent from
the Pediatric Gastroenterology Unit of the PTV Hospital,
University of Rome Tor Vergata. The control group was
composed of 300 healthy subjects, age-matched (mean
age 8.29), enrolled from the Pediatric Dentistry Unit. 
The patients were examined for hard tissues (enamel
hypoplasia, dental caries), soft tissues (recurrent apht-
hous stomatitis RAS, atrophic glossitis, geographic
tongue) and delay dental eruption. Enamel defects were
classified according to Aine’s criteria, while dental caries
was recorded as dmft/DMFT indices. 
Statistical analysis was carried out by using SPSS/PC+
Software. Differences between case and control groups
were tested using Paired samples T-test, and Chi-
Square Test, depending on the variable considered. The
minimal level of significance of the differences was fixed
at p≤0.05 for all the procedures.  
Results. Statistical differences between groups were ob-
served for the prevalence of enamel defects (p=0.0001),
RAS (p=0.005), delay in dental eruption (p=0.0001), but
not for the prevalence of atrophic glossitis (p=0.664).
Differences in symmetrical distribution and a chronolog-
ic coherence of enamel defects were statistically signifi-
cant between CD and control groups (p=0.0001). Re-
garding dental caries, the coeliac patients had higher in-
dexes of caries than healthy subjects, both in deciduous
teeth (dmft 2.31±1.84 vs 1.42±1.13; p= 0.021) and per-
manent teeth (DMFT 2.97±1.74 vs 1.74±1.64;
p=0.0001).

RIASSUNTO
Manifestazioni orali della malattia celiaca. Studio clini-
co-statistico.
Obiettivi. Lo scopo dello studio clinico-statistico è stato
quello di valutare la prevalenza delle diverse manifestazio-
ni orali in un campione di pazienti celiaci, in confronto con
un gruppo di controllo di soggetti sani. Inoltre, un secondo
obiettivo è stato quello di determinare se l'esame clinico
orale è utile come strumento diagnostico di screening per
le forme atipiche di malattia celiaca. 
Metodi. Presso il Reparto di Odontoiatria Pediatrica del
Policlinico di Tor Vergata - Università degli Studi di Roma
Tor Vergata, sono stati selezionati 300 pazienti celiaci, di
età compresa tra i 4 e 13 anni (età media 8.16), inviati dal
Reparto di Gastroenterologia Pediatrica e 300 soggetti sa-
ni come gruppo controllo, di età compresa tra i 4 e i 13 an-
ni (età media 8.29).
Per ogni paziente sono stati esaminati i tessuti duri (ipo-
plasia dello smalto, patologia cariosa), i tessuti molli (sto-
matiti aftose ricorrenti, glossite atrofica, lingua a carta geo-
grafica) ed i ritardi di eruzione dentale. I difetti dello smalto
venivano classificati dal grado I al grado IV in base alla
classificazione di Aine, mentre per la patologia cariosa ve-
niva calcolato l’indice dmft/DMFT. 
L’analisi statistica è stata effettuata utilizzando il Software
SPSS/PC+. Le differenze tra il campione dei casi ed il
gruppo controllo venivano valutate utilizzando il T-Test ed
il Chi-Square Test, a seconda della variabile considerata. Il
livello minimo di significatività statistica è stato fissato a
p≤0.05 per tutte le procedure.
Risultati. Differenze statisticamente significative sono state
osservate tra i due gruppi in rapporto alla prevalenza dei di-
fetti dello smalto (p = 0.0001), delle stomatiti aftose ricorrenti
(p = 0.005), dei ritardi dell’eruzione dentale (p = 0.0001), ma
non per la prevalenza di glossite atrofica (p = 0.664). È sta-
ta osservata alta significatività nella distribuzione simmetri-
ca e coerenza cronologica dei difetti dello smalto dei sog-
getti celiaci rispetto al gruppo controllo (p=0.0001). 
Dall’analisi della frequenza della patologia cariosa, è risul-
tato che i pazienti celiaci presentavano indice di carie più
elevato rispetto ai soggetti sani, sia nei denti decidui (dmft
2.31 ± 1.84 vs 1.42 ± 1.13, p=0.021) che nei denti perma-
nenti (DMFT 2.97 ± 1.74 vs 1.74 ± 1.64, p=0.0001). 
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Introduction

Coeliac disease (CD), better known as coeliac
sprue or gluten reactive disease, is an autoimmune
enteropathy that compromises the small intestinal mu-
cosa by altering proximal villi (1). The damage of
gut is caused by an unbalanced immunomediate re-
sponse that occurs in genetically susceptible indi-
viduals, after the ingestion of gluten (2,3).
The prevalence of CD increased notably respect to
the past, ranging now from 1:85 to 1:300, according
to the population and the area considered (1,4-7). The
reason for an increased number of cases detected may
be due to improvements in the accuracy of serolo-
gical markers (measurement of anti-endomysium an-
tibodies EMA, anti-gliadin antibodies AGA and anti-
transglutaminase antibodies tTG), used in the ear-
ly stages of disease screening and diagnosis (8). Then
a small-bowel biopsy and an histological examina-
tion must be performed to confirm diagnosis (8).
Nonetheless, CD still is diagnosed with a delay, be-
cause recently the typical form of CD, characterized
by malabsorption and gastrointestinal symptoms, is
less frequent respect to atypical forms, often asym-
ptomatic and involving extra-intestinal clinical ma-
nifestations (9,10).
Therefore it is important that pediatricians, gastro-
enterologists and internists have a multidisciplina-
ry approach, because they must pay attention to ex-
tra-intestinal manifestations of CD (hematologic, der-
matologic, neurologic, gynaecological and oral), in
order to make an early diagnosis (11).
Among clinical oral manifestations of CD, enamel
hypoplasia (12-20), atrophic glossitis (21), recurrent
aphthous stomatitis (RAS) (15) and delay in dental
eruption (22) have been described.
The aim of our study was to evaluate the prevalen-

ce of the different oral manifestations, related to soft
and hard oral tissues, in CD patients, in comparison
with a control group of healthy subjects. Moreover,
a second objective of the study was to determine if
the clinical oral examination is useful  as a diagno-
stic tool of screening for atypical forms of CD.

Materials and methods

The enrolment of 300 coeliac patients, aged between
4 and 13 years (mean age 8.16), was carried out at
the Pediatric Dentistry Unit in patients sent from the
Pediatric Gastroenterology Unit of the PTV Hospi-
tal, University of Rome Tor Vergata.
Inclusion criteria for coeliac patients participating
in this study were positivity towards serological tests
(Ab-htTG IgA, Ab-htTG IgG, AGA IgA, AGA IgG,
EMA IgA, EMA IgG), small-bowel biopsy through
esophago-gastro-duodenoscopy (EGDS), and his-
tological evidence of intestinal villous atrophy,
crypt hyperplasia and increased intra-epithelial
lymphocytes.
Following a gluten free diet (GFD), overall coeliac
patients had a disappearance of symptoms and re-
turned to normal ranges of serum values of anti-tTG
and/or EMA.
Upon each patient, a complete medical history to
gather information about the diagnosis and the be-
ginning of GFD was performed.
Moreover, the study included the selection of a con-
trol group, of 300 healthy subjects, age-matched
(mean age 8.29), enrolled from the Pediatric Den-
tistry Unit. Exclusion criteria for control group en-
rolment were malnutrition status, body growth de-
lay, gastrointestinal diseases and/or familiar coeli-
ac diseases.
Upon all patients a dental check-up was performed

Conclusions. The clinical oral examination should be
considered a diagnostic tool for the characterization of
subjects affected by silent-atypical forms of CD.

Key words: coeliac disease, dental enamel hypoplasia,
recurrent aphtous stomatitis, dental eruption delay.

Conclusioni. L'esame clinico orale deve essere considera-
to un utile strumento diagnostico di screening per l’identifi-
cazione dei soggetti affetti da forme silenti-atipiche di ma-
lattia celiaca.

Parole chiave: malattia celiaca, ipoplasia dello smalto,
stomatiti aftose ricorrenti, ritardi di eruzione dentale.
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by dentists of the Pediatric Dentistry Unit. Data was
collected from the patients because medical records
were necessary and an intra-extra oral examination
was performed. All parents provided a written con-
sent for enrolment in the study.
At each dental visit, the status of hard tissues
(enamel hypoplasia, dental caries) and soft tissues
(RAS, atrophic glossitis, geographic tongue) was
evaluated. 
Enamel defects were classified from I to IV degrees,
according to Aine’s classification (12). Moreover, par-
ticular attention went towards the characteristics, like
symmetry and chronological coherence of enamel
hypoplasia. Any co-morbidity for enamel defects
(pre-term birth, use of some antibiotics and fluoride,
dental traumas) were recorded in medical records.
The evaluation of a delay in dental change phases
was performed through specific dental eruption ta-
bles and with a panoramic radiography. Anyone who
did not have teeth in dental arch,  8 months after the
usual phase of eruption, was classified as a case with
delayed eruption. 
Regarding the clinical examination of soft tissues, each
lesion observed was registered. Aphthous stomatitis
was classified as minor, major, herpetic, according
to size, shape, localization and time of healing. Fre-
quency of stomatitis, in relation to CD before diag-
nosis and/or GFD, was also queried to parents. 

Finally, an observation of dental caries and the cal-
culation of the index dmft/DMFT were performed.

Statistical analysis. Statistical analysis was carried
out by using SPSS/PC+ Software. Differences be-
tween case and control groups were tested using
Paired samples T-test, and Chi-Square Test, de-
pending on the variable considered. The minimal lev-
el of significance of the differences was fixed at
p≤0.05 for all the procedures.

Results

300 coeliac patients, aged between 4 and 13 years,
with mean age of 8.16, were analyzed; 195 were fe-
males (65.0%) and 105 were males (35.0%), with a
ratio females/males of 2:1 (Table 1). The control
group was composed of 300 healthy subjects, age-
matched, with a mean age of 8.29±2.95; 199 were
females (66.3%) and 101 were males (33.7%),
with a ratio females/males of 2:1 (Table 1).
The study population was equal distributed for age
(p=0.590), sex (p=0.731), and co-morbidities (pre-
term birth, use of some antibiotics and fluoride, den-
tal traumas) (p=0.523).
According to the oral visit, 33.0% of coeliac patients

Table 1 - Description of the case-control groups.

Coeliac subjects (n. 300) Healthy subjects (n. 300)

Frequency Valid Percent Frequency Valid Percent

Gender Males 105 35.0 101 33.7
Females 195 65.0 199 66.3

Enamel defects Yes 99 33.0 33 11.0
No 201 67.0 267 89.0

RAS Yes 25 8.3 9 3.0
No 275 91.7 291 97.0

Glossitis Yes 10 3.3 12 4.0
No 290 96.7 288 96.0

Delay of eruption Yes 60 20.0 24 8.0
No 240 80.0 276 92.0

Mean Std. Deviation Mean Std. Deviation

Age 8.16 2.95 8.29 2.95
dmft 2.31 1.84 1.42 1.13
DMFT 2.97 1.74 1.74 1.64
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were affected by enamel hypoplasia, 8.3% by RAS,
3.3% by atrophic glossitis and 20.0% by delay in den-
tal eruption. 
As far as the control group of healthy subjects is con-
cerned it had less oral manifestations: enamel hy-
poplasia counted for 11.0%, RAS for 3.0%, atrophic
glossitis for 4.0% and delay in dental eruption for
8.0% (Table 2). 
Statistical differences between groups were observed
for the prevalence of enamel hypoplasia (p=0.0001),
RAS (p=0.005), delay in dental eruption (p=0.0001),
but not for the prevalence of atrophic glossitis
(p=0.664).

Among coeliac patients, the enamel defects of de-
ciduous teeth occurred in canines (45%) and second
molars (51%); whereas the permanent teeth princi-
pally involved were central incisors (25%), lateral
incisors (20%), first molars (24%), then canines (9%),
first premolars (8%), second premolars (7%) and sec-
ond molars (7%) (Tables 3, 4). 
Moreover, the extent of enamel defects of coeliac
patients was assessed through Aine’s classification:
80% were classified at the I degree, 15% at the II
degree, 3% at the III degree and  2% at the IV de-
gree (Table 5).
60% (n.59) of coeliac subjects affected by enamel

Table 2
Distribution of oral manifestations in the case-control groups.

Table 3
Localization of enamel defects in deciduous teeth in the case-control groups.

© C
IC

 E
diz

ion
i In

ter
na

zio
na

li



ORAL & Implantology  -  Anno III - N. 1/2010

or
ig

in
a

l 
a

rt
ic

le

16

defects had a symmetrical distribution and a chrono-
logic coherence of hypoplasia in all hemi-arches,
whereas just 15% (n=5) of healthy subjects with
enamel defects had such characteristics. The dif-
ference between the two groups was statistically sig-
nificant (p=0.0001).
Regarding dental caries, the coeliac patients had high-
er indexes of caries than healthy subjects, both in de-
ciduous teeth (dmft 2.31±1.84 vs 1.42±1.13; p=
0.021) and permanent teeth (DMFT 2.97±1.74 vs
DMFT 1.74±1.64;  p=0.0001).

Discussion and conclusion

From the analysis of various studies performed upon
enamel defects in CD, it has been demonstrated that
enamel hypoplasia is more prevalent in coeliac pa-
tients respect to healthy subjects (12-20), whereas
others studies agree that there is no association be-
tween enamel defect and CD (23, 24). Moreover,
there is considerable contradiction on the percent-
ages of frequency reported (Table 6). 
Our present case-control study revealed a high
prevalence (33%) of enamel hypoplasia, among coeli-
ac patients, significantly greater in comparison
with the non-coeliac subjects. Moreover, enamel de-
fects found in coeliac individuals were more “spe-
cific” respect to the control group; in fact many of

the previous showed a symmetrical distribution, a
chronologic coherence and involving all dental
hemi-arches (12). In healthy subjects, instead, the
enamel defects are mostly “non-specific”, in the ab-
sence of previous features. This result is confirmed
by other studies (20).
Morphological analysis with scansion electron mi-
croscopy (SEM) revealed the structural aspect of
enamel defects of coeliac patients, both in decidu-
ous and permanent teeth, which were characterized
by highly hypomineralization with shorter prisms,
distributed irregularly and less interprismatic sub-
stance, than observed in non-coeliac subjects (25).
The enamel defects, associated with the CD, have been

Table 4
Localization of enamel defects in permanent teeth in the case-control groups.

Table 5
Enamel defects of the coeliac subjects, according to
Aine’s classification.
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explained by two etiopathogenic mechanisms: mal-
absorption-hypocalcaemia and autoimmune response.
1. malabsorption-hypocalcaemia. The malabsorption
due to the enteropathy determines an alteration of phos-
pho-calcium metabolism and a consequent hypocal-
caemia (24, 26). The latter, therefore, could be a cause
of enamel defects in coeliac patients, through an in-
fluence on dental mineralization during ontogenesis,
both in deciduous and permanent teeth (20). 
Therefore, according to this theory, an early diagnosis
of CD, through the practice of a GFD, could exclude
the involvement of other dental elements or at least
limit the damage.
2. autoimmune response. According to this etiopath-
ogenic theory, the antigen, i.e the gluten, binding to
class II molecules of the major histocompatibility
complex, produces an autoimmune response, me-
diated by lymphocytes, against the enamel organ
through the release of antimatrix antibodies (12, 26,
27). 
Additionally, a genetic hypothesis was proposed
which was confirmed by the association between den-
tal defects and the allele HLA-DR3 (28), related to
the locus DQ, specifically the DQW2, i.e. the prin-
cipal antigenic locus of CD. Mariani et al. (28)
demonstrated that the presence of this specific
antigen increases the risk for enamel defects. 
The frequency of positivity of the DR3 allele
among people affected by CD showing enamel de-
fects depends on the geographic area, where the study
was performed. In Northern Europe the DR3 allele
was characteristic for 93.3% (27), in Italy for

77.2% (28) and in Spain for 53.8% (13) of people
screened.
Several lines of evidence support the hypothesis that
both etiopathogenic mechanisms could contribute to
determine enamel defects.
In the statistical analysis, we observed that enamel
defects affected more frequently permanent than de-
ciduous teeth of coeliac subjects. 
Moreover, a detailed analysis of enamel defects, in
CD patients, clarified that the distribution was in cor-
relation with the chronology of formation of de-
ciduous and permanent dental elements. 
In fact, deciduous canines and second molars of coeli-
ac subjects were the only deciduous teeth affected
with enamel defects (Table 3), probably because they
are the last elements which begin the mineralization
process in respect to other deciduous teeth. Mean-
while, permanent incisors and first molars showed
a higher percentage of frequency than other per-
manent teeth (Table 4), probably because they are
the first dental elements to begin the process of min-
eralization and to be affected by enamel defects in
cases of CD. 
Hence, also the involvement  of permanent canines,
premolars and second molars in enamel defects could
reflect a delayed diagnosis of CD.
An additional result of our study was the finding of
an association between dental caries and CD. Coeli-
ac subjects showed a prevalence of dmft-DMFT high-
er than the control group of healthy subjects (dmft:
2.31±1.84 vs 1.42±1.13;  DMFT 2.97±1.74 vs
1.74±1.64) and this difference resulted statistically

Table 6 - Prevalence (%) of enamel defects in the case-control groups in different studies. 

Studies n. coeliac n. healthy Prevalence (%) of Prevalence (%) of 
subjects subjects enamel defects enamel defects 

in coeliac subjects in healthy subjects

Aguirre JM et al, 1997 137 52 52.5 42.3
Aine L et al, 1990 40 112 83 4
Avşar A et al, 2008 64 64 42.2 9.4
Bucci P et al, 2006 72 159 20 5.6
Campisi G et al, 2007 197 413 23 9
Ortega Páez E, 2008 30 30 83.3 53.3
Priovolou CH et al, 2004 27 27 83.3 50
Procaccini M et al, 2007 50 50 26 16
Rasmusson CG et al, 2001 40 40 50 38
Wierink CD et al, 2007 53 28 55 18
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significant (dmft p=0.021, DMFT p=0.0001). 
Previous studies are in contradiction (13,17,19) and
only some of them agree with the present result (14). 
However, the increase of caries in coeliac patients
is not a manifestation of CD, but an explanation of
this high frequency could be the copresence of risk
factors, like the fragility of hypoplasic enamel, al-
terations in salivary concentrations and reductions
in salivary flow. 
Moreover, the decrease of salivary flow, occurring
in active phase of disease and in concomitance of
GFD, determines dryness/soreness of the mouth,
soreness/burning sensation in the tongue (29), al-
terations of oral protective factors and it could in-
crease risk for oral mucosal infections and dental
caries.
For these reasons, all coeliac patients should be in-
cluded in a preventive dental program that provides:
professional oral hygiene, motivation-education for
home oral hygiene, pits and fissures sealing, fluo-
ride topical application. Beside this, therapeutical ac-
tions should be performed in presence of caries or
fractures of hypoplasic enamel, through the use of
direct or indirect conservative restorations.
Additionally, the present study offered the opportunity
to evaluate alterations in the dental eruption. 20% of
coeliac subjects showed a delayed dental eruption,
in a proportion similar to other previous studies (27%)
(16). However, further analyses are needed to con-
firm this. 
No associations of CD with atrophic glossitis were
found. Regarding RAS a significant difference be-
tween the two groups (p=0.005) was observed, al-
though the low number of cases was certainly a lim-
itation.
This finding is probably related to the fact that in
some coeliac subjects examined (8.3%) the RAS
were not influenced by the GFD. Such evidence has
been found in other studies in the literature (15). 
The clinical oral examination should be considered
a diagnostic tool for the characterization of subjects
affected by silent-atypical forms of CD (29,30).   
Dental screening is a cheap, easy, no-invasive tool,
to identify all the oral manifestations of CD: alter-
ations in the enamel structure, specific enamel de-
fects, delay in dental eruption, atrophic glossitis and
RAS. 

Therefore, pediatric dentists have a key-role in the
early interception of CD, not yet diagnosed, through
the help of interdisciplinary collaborators, like pe-
diatricians, gastroenterologists and internists. 
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