
eliac disease, also known as gluten-sensitive enteropathy, is charac-
terized by inflammation of the small-intestinal mucosa that results
from a genetically based immunologic intolerance to ingested gluten.
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Significance of Oral Symptoms in
Early Diagnosis and Treatment of

Celiac Disease

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To examine the frequency of oral symptoms in celiac disease and to under-
line their importance. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  In the present study, we compared the prevalence of
enamel defects, caries, recurrent oral aphthous stomatites, and risk factors of dental caries [levels
of salivary mutans streptococci (MS) and Lactobacilli (LB)] between patients diagnosed with celiac
disease, and healthy controls. A total of 82 patients with celiac disease and 110 healthy subjects
were studied. RRee  ssuullttss:: Dental enamel defects were found in 33 (40.2%) of the 82 celiac patients and
8 (7.2%) out of 110 control subjects. Enamel defects were significantly more common in celiac pa-
tients (p=0.000). All of the 33 celiac patients with enamel defect had specific dental enamel defects.
Statistical analysis showed significantly more specific enamel defects in celiac patients than in con-
trol subjects (p=0.000). Regarding recurrent oral aphthous stomatitis (RAS), neither the celiac pa-
tients nor the healthy subjects had aphthous ulcers. Healthy individuals had significantly more
caries lesions than celiac patients did (p= 0.000). CCoonncc  lluu  ssii  oonn:: Early diagnosis and consequent gluten-
free diet may prevent or reduce oral lesions. Dentists play an important role in recognizing patients
with celiac disease by means of oral findings.

KKeeyy  WWoorrddss::  Oral ma ni fes ta ti ons; di ag no sis, celiac disease

ÖÖZZEETT  AAmmaaçç:: Çöl yak has ta lı ğın da oral semp tom la rın sık lı ğı nı de ğer len dir mek ve has ta lı ğın ta nı sın -
da bul gu la rın önemini vurgulamak amaç lan mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma da, çöl yak has ta -
lı ğı ta nı sı alan has ta lar ve sağ lık lı kon trol gru bu, mi ne de fekt le ri, çü rük, tek rar la yan oral af töz
sto ma tit ve çü rük risk fak tör le ri nin (tü kü rükte mu tans strep to kok ve lak to ba sil se vi ye le ri) sık lı ğı
açısından kar şı laş tı rıl mış tır. Çöl yak has ta lı ğı olan top lam 82 has ta da ça lı şıl mış ve 110 sağ lık lı bi rey
kon trol gru bu ola rak de ğer len di ril miş tir. BBuull  gguu  llaarr:: Seksen iki çöl yak has ta sı nın 33 (%40.2)’ün de,
110 kon trol bi re yi nin ise sa de ce 8 (%7.2)’in de dişte mi ne de fek ti sap tan mış tır. Mi ne de fek ti olan 33
çöl yak has ta sı nın hepsinde özel  mi ne de fek ti defekti saptanmıştır ve çölyak hastalarında özel mine
defektlerinin, kontrol bireylerinde görülenden anlamlı ölçüde daha fazla olduğu gösterilmiştir (p=
0.000). Tek rar la yan oral af töz sto ma tit açı sın dan de ğer len di ril di ğin de, af töz ül ser le re her iki grup ta
da rastlanmamıştır. Çü rük lez yon la rı açı sın dan sağ lık lı ve çöl yak lı has ta lar kar şı laş tı rıl dı ğın da, sağlıklı
bireylerde çürük lezyonlarının, çölyak hastalarına görece önemli ölçüde daha fazla olduğu
saptanmıştır (p= 0.000). SSoo  nnuuçç::  Er ken teş his ve glu ten içer me yen gı da lar la bes len me, oral lez yon la -
rı ön le ye bi lir ya da azal ta bi lir. Oral bul gu la rı ne de niy le diş he kim le ri, oral bulgular nedeniyle, çöl -
yak has ta lı ğı na sa hip bi rey le rin teş hi sin de ve has ta lı ğın er ken dö nem de sap tan ma sın da önem li bir rol
üst le ne bi lir ler.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Oral bul gu lar; teş his, çölyak hastalığı
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Glu ten is a pro te in that is fo und in whe at, rye and
bar ley.1

The re is cli ni cal and his to lo gi cal im pro ve ment
on a strict glu ten-fre e di et and re lap se when di e -
tary glu ten is re in tro du ced.2 Inflammation devel-
oping in celiac disease classically produces a
malabsorption syndrome with diarrhea, steator-
rhea, pallor, abdominal distention, vomiting and
loss of weight or failure to thrive.1,3

Di ag no sis is ba sed on the pre sen ce of pat ho lo -
gi cal mu co us mem bra ne of the small in tes ti ne,
which is ve ri fi ed by in tes ti nal bi opsy. The mu co us
mem bra ne wo uld nor ma li se on a glu ten-fre e di et.4,5

Several authors have described the prevalence
of dental problems in patients with celiac disease
and have suggested that such problems would con-
stitute a diagnostic clue for the diagnosis of the dis-
ease that is difficult to identify.6,7 These problems
usually manifest as dental enamel defects and re-
current oral aphthous stomatitis.8-13

The cause of the dental lesions associated with
celiac disease is unclear. The low cal ci um con cen -
tra ti ons ob ser ved in pa ti ents du ring den tal de ve -
lop ment ha ve be en imp li ca ted in ena mel
hypop la si a.14

In the present study, the prevalence of enamel
defects, caries, recurrent oral aphthous stomatites,
and risk factors of dental caries [levels of salivary
mutans streptococci (MS) and Lactobacilli (LB)]
among patients diagnosed with celiac disease was
investigated and the results were compared with
those of healthy controls. In addition, the role of pe-
diatric dentists in the early diagnosis and preven-
tion of celiac disease complications were evaluated.

MA TE RI AL AND MET HODS

A to tal of 82 pa ti ents with celiac di se a se we re inc -
lu ded; 43 we re fe ma le and 39 we re ma le. Based on
den ti ti on, the pa ti ents we re di vi ded in to two sub-
gro ups. One gro up was com po sed of 28 pa ti ents
with de ci du o us den ti ti on (me an age 5.7 ± 1.2, ran -
ge 4-7 years) and the ot her gro up con sis ted of 54
pa ti ents with mi xed or per ma nent den ti ti on (me an
age 10.2 ± 1.8, ran ge 6-16 years). In each ca se, the
di ag no sis of celiac di se a se was ba sed on in tes ti nal

bi opsy and pa ti ent res pon se to glu ten-fre e di et. All
pa ti ents with celiac di se a se we re di ag no sed in the
Pe di at ric De part ment of Dic le Uni ver sity (Di yar -
ba kır/TUR KEY).

The mean age at diagnosis was 3.2± 0.6
(range0.7-6y) in the deciduous dentition group and
7.6± 2.4 (range 3-13 y) in the mixed and permanent
dentition group.  

A to tal of 110 he althy sub jects (57 fe ma le and
53 ma le) who had no gas tro in tes ti nal comp la ints in
the past comprised the control group. The control
group was randomly selected with similar charac-
teristics to the study group for geographical area,
age and gender. The con trol gro up was al so di vi -
ded in to two sub gro ups such as 31 he althy sub jects
with de ci du o us den ti ti on (me an age 5.1 ± 0.9 ran -
ge 3-7 years), and 79 he althy sub jects with mi xed
or per ma nent den ti ti on (me an age 11.6 ± 2.1 ran ge
6-16 years).

This study was car ri ed out in the Uni ver sity of
Dic le, Fa culty of Den tistry, De part ment of Pe do -
don tics, Di yar ba kır, Tur key. The oral exa mi na ti on
was per for med ca re fully by one den tist (AZ) and
was car ri ed out with the help of con ven ti o nal den-
tal cha irs, ar ti fi ci al light, a mir ror and pro be. A qu -
es ti on na i re was used to detect the symptoms.
To othbrus hes and to othpas tes we re gi ven to all
chil dren and they all brus hed the ir te eth be fo re ex-
a mi na ti on. Res to ra ti ve and/or sur gi cal tre at ments
we re app li ed to all chil dren af ter exa mi na ti on.

Spe ci fic (or syste ma tic) den tal ena mel de fects
are de fi ned as oc cur ring symmet ri cally and chro -
no lo gi cally in all fo ur qu ad rants of den ti ti on, whe -
re as uns pe ci fic ena mel le si ons oc cur symmet ri cally
and chro no lo gi cally but in vol ve the su pe ri or and
in fe ri or he mi-arc hes on the sa me si de.9 All spe ci fic
and uns pe ci fic ena mel de fects we re no ted were
pho tog rap hed. Spe ci fic ena mel de fects we re clas si -
fi ed un der gra des I-IV des cri bed by Ai ne.6 For all
pa ti ents, the di ag no sis of re cur rent aph tho us sto m-
a ti tis was based on cli ni cal exa mi na ti on and me di -
cal his tory.

DMF(T)/df(t) (D: de cay, M: mis sing, F: fil ling,
T: te eth in per ma nent den ti ti on and d: de cay, f: fil l-
ing, t: te eth in pri mary den ti ti on) in di ces we re cal-
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cu la ted. In both gro ups a CRT bac te ri a test, (two in
one system, Vi va dent Ets., Scha al/Li ech tens te in),
which is a dip-sli de met hod, was used to de ter mi -
ne the sa li vary le vels of MS and LB. In this exa mi -
na ti on, one sur fa ce of a spe ci fi cally de sig ned test
tu be was used to spre ad the sa li va for the MS sco re
and the ot her sur fa ce was used for the LB sco re.
Bac te ri a le vels we re ex pres sed as co lony-for ming
units (cfu) per mil li li ter of sa li va in ac cor dan ce
with the ma nu fac tu rer’s re com men da ti ons. In this
pro ce du re, both bac te ri a we re sco red from 0 to 3
(0 and 1 <105, 2 and 3 >105).

Statistical Analysis

Le ve ne’s test was used for equ a lity of va ri an ces.
Stu dent’s t-test or Mann-Whit ney U test and Chi-
squ a re test we re used to de ter mi ne sig ni fi cant dif-
fe ren ces bet we en gro ups (p< 0.05). The sta tis ti cal
analy ses we re per for med using a sta tis ti cal prog ram
for PC (SPSS 15.0 for Win dows and Med-Calc
10.0.1.0 for Win dows) (α= 0.05).

RE SULT
Overall, 192 chil dren (82 celiac pa ti ents, 110 con-
trol sub jects) we re exa mi ned. The fe ma le/ma le ra -
ti o was 43/39 in the gro up of celiac pa ti ents and
57/53 in the con trol gro up. The me an age of the pa-
ti ents with celiac di se a se and the con trol gro up for
de ci du o us den ti ti on was, 5.7 ye ars (ran ge 4-7 years)
and 5.1 ye ars (ran ge 3-7 years) respectively. In ad-
dition, the ra ti o for mi xed and per ma nent den ti ti -
on was 10.2 (ran ge 6-16 years) and 11.6 (ran ge 6-16
years) respectively. The re was no sta tis ti cally sig ni -
fi cant dif fe ren ce in gen der and age bet we en the
gro up of celiac pa ti ents and the con trol gro up (Tab -
le 1). 

In 33 (40.2%) of the 82 celiac pa ti ents, de fects
of den tal ena mel we re fo und. While 30 out of 54
(55.5%) celiac pa ti ents with mi xed or per ma nent
den ti ti on had ena mel de fects, enamel defects were
detected in 3 of 28 (10.7%) celiac pa ti ents with de-
ci du o us den ti ti on and in 8 (7.2%) out of 110 con trol
sub jects with mi xed or per ma nent den ti ti on. No ne
of the con trol sub jects with de ci du o us den ti ti on
had ena mel de fect. Ena mel de fects were sig ni fi -
cantly mo re common in celiac pa ti ents than in con-
trols (p= 0.000) (Tab le 2).

Tab le 2 shows that all 33 celiac pa ti ents with
ena mel de fects we re di ag no sed with spe ci fic den tal
ena mel de fects. In the con trol gro up, 5 out 8 sub-
jects with mi xed or per ma nent den ti ti on we re di-
ag no sed with nons pe ci fic and the re ma i ning 3
sub jects with spe ci fic enamel defects. Sta tis ti cal
analy sis sho wed sig ni fi cantly mo re spe ci fic ena mel
de fects in celiac pa ti ents than in con trol sub jects
(p= 0.000). Den tal ena mel de fects of gra de I was ob-
ser ved most fre qu ently es pe ci ally in the in ci sors.
The lo ca ti ons and gra des of ena mel de fects in two
gro ups were shown in Tab le 2 and 3. 

Regarding recurrent oral aphthous stomatitis
(RAS), neither celiac patients nor the healthy sub-
jects had aphthous ulcers. The questionnaires filled
out by patients or parents and clinical hospital
records indicated that all patients with celiac dis-
ease had oral aphthous stomatitis in the early stages
of disease.

The control group had significantly more
caries lesions than patients with celiac disease did.
The mean DMF(T) and/or df(t) values of the con-
trol group and celiac patients were 6.9 ± 1.7 and 2.4
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TABLE 1: Comparison of age, gender, DMF(T)/df(t), salivary MS/LB values between celiac patients and control subjects.

Patients with celiac disease (n= 82) Control group (n= 110)

Age (Deciduous dentition/Mixed or permanent dentition) 5.7 ± 1.2 / 10.2 ± 1.8 5.1 ± 0.9 / 11.6 ± 2.1 NS

Female/Male 43 / 39 57 / 53

DMF(T)/df(t) 2.4 ± 1.3 6.9 ± 1.7 p= 0.000

Salivary MS 1.6 ± 0.9 2.4 ± 1.0 p= 0.002

Salivary LB 0.5 ± 0.6 2.2 ± 1.2 p= 0.000

DMFT= Decay, missing, filling,teeth  MS= Mutans streptococci  LB= Lactobacilli.



± 1.3 respectively (p= 0.000) (U value= 1183.500)
(Table 1).

The rates of mutans streptococci in the control
group and patients with celiac disease were 2.4 ±
1.0 and 1.6 ± 0.9 (skor) respectively (p= 0.002) (U
value= 2553.000) (Table 1).

The rates of lactobacilli in the two groups were
2.2 ± 1.2 and 0.5 ± 0.6 (skor)  respectively (p= 0.000)
(U value= 442.500) (Table 1).

DISCUSSION

Studies emphasizing the role of pediatric dentists
in the diagnosis of celiac disease in Southeast
Turkey are lacking. Ret ros pec ti ve re vi ews showed
that the ra te of di ag no sis in de fi ned ge og rap hic are -
as va ri es wi dely.15,16 The pre va len ce of celiac di se -
a se in chil dren bet we en 2.5 and 15 ye ars of age in
Eu ro pe and the USA is ap pro xi ma tely 1:300 to
1:80.17 Re cent epi de mi o lo gi cal da ta sho wed the

pre va len ce of celiac di se a se had increased up to 1%
of the ge ne ral po pu la ti on.18-21 In Tur key, celiac di s-
e a se is highly pre va lent among he althy scho ol chil-
dren. Chil dren with celiac di se a se sho uld be
eva lu a ted mo re ca re fully with the un ders tan ding
of the high pre va len ce of these disease in Tur key.22

The ra te of di ag no sed celiac di se a se de pends on the
le vel of sus pi ci on for the di se a se. With a bet ter un-
ders tan ding and an in cre a sing sus pi ci on, mo re pa-
ti ents wo uld be di ag no sed in our po pu la ti on. The
cu mu la ti ve fre qu ency of celiac di se a se in cre a sed
mo re in fe ma les than ma les.23

A gro up of Fin nish aut hors des cri bed per ma -
nent te eth ena mel de fects in a high per cen ta ge of
celiac pa ti ents, which we re syste ma ti cally, sym-
met ri cally and chro no lo gi cally dis tri bu ted in all fo -
ur qu ad rants of den ti ti on.6 Si mi lar stu di es ha ve
be en per for med and al most all ha ve re por ted a hig -
her pre va len ce of ena mel de fects in celiac pa ti ents,
with varying rates. Our re sults de mons tra ted a
higher num ber of ena mel de fects in pa ti ents with
celiac di se a se than in con trol sub jects. Spe ci fic ena -
mel de fects in the pa ti ents with celiac di se a se we -
re ob ser ved in 55.5% with mi xed or per ma nent
den ti ti on and in 10.7% with de ci du o us den ti ti on
ac cor ding to the clas si fi ca ti on of Ai ne. The se re-
sults cor res pond with the results of other aut -
hors.24-26 The cause ena mel de fects as so ci a ted with
celiac di se a se is un clear. Dis tur ban ces which may
ca u se ena mel de fects are tho ught to be nut ri ti o nal
or im mu no lo gi cal. In celiac di se a se, in tes ti nal da m-
a ge le ads to ma lab sorp ti on, and a pos sib le exp la na -
ti on for the pre sen ce of ena mel de fects in the se
pa ti ents is that ena mel hypop la si a is ca u sed by
hypo cal ca e mi a.6 Reports indicated that the celiac
type ena mel de fects we re strongly as so ci a ted with
the HLA al le le DR3.27 An Ita li an study re por ted
that the re we re no sta tis ti cally sig ni fi cant dif fe ren -
ces in cal ci um con cen tra ti ons bet we en celiac pa ti -
ents with and wit ho ut ena mel de fects, but re por ted
that 77.2% of the celiac pa ti ents with ena mel de-
fects we re DR3 po si ti ve, whi le 39.1% of pa ti ents
wit ho ut ena mel de fects pre sen ted with this an ti -
gen.28

The re fo re, the hig her in ci den ce of ena mel
de fects in pa ti ents with celiac di se a se cons ti tu tes
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Mixed or 

Deciduous Denitition Permanent Dentition

Celiac Control Celiac Control

(n= 28) (n= 31) (n= 54) (n= 79)

Nonspecific defects - - - 5 

Specific defects 3 - 30 3

Grade 0 25 31 24 71

Grade 1 3 - 23 3

Grade 2 - - 6 - 

Grade 3 - - 1 -

Grade 4 - - - -

TABLE 2: Grading of enamel defects in each group of
patients according to the classification of Aine. 

Locations of Celiac Patients Control 

enamel defects (n= 33) (8) 

Incisors 32 (96.9%) 5 (62.5%) p= 0.023 X2= 5.162

Canines 2 (6.0%) 1 (12.5%) p= 0.901 X2= 0.015

Premolars 8 (24.2%) (25%) p= 0.680 X2= 0.170

Molars 5 (15.1%) 2 (25%) p= 0.885 X2= 0.023

TABLE 3: Location of enamel defects in different
groups of teeth in patients with celiac disease and 

the control group.

p= 0.000 Chi-square= 23.490.

X2: Chi-square.



a fun da men tal clu e in the cli ni cal iden ti fi ca ti on
of the di se a se, with par ti cu lar app li ca ti on to the
gro wing num ber of pa ti ents with celiac di se a se.
The in ci den ce of such de fects has led den tists to
play an im por tant ro le in scre e ning for celiac di s-
e a se, which, if not di ag no sed and tre a ted with a
glu ten-fre e di et may le ad to ma lig nan ci es and de -
ath.29

A cli ni cal prac ti ce gu i de li ne for the di ag no sis
and tre at ment of celiac di se a se in chil dren was for-
mu la ted.17 Den tal ena mel de fects we re men ti o ned
as a symptom of celiac di se a se. This gu i de li ne ad vi -
ses the fol lo wing pro ce du re when den tal ena mel
de fects are no ti ced. Serological testing is recom-
mended. Children with a positive serologic test are
referred to a paediatric gastroenterologist for small
intestinal biopsy. Those with histological features
of celiac disease on biopsy are treated with a strict
gluten-free diet.17

The me an age at di ag no sis plays an im por tant
ro le in the pat ho ge ne sis of den tal le si ons. An ot her
Ita li an study re por ted that the me an age at di ag no -
sis was sig ni fi cantly hig her in pa ti ents with ena mel
de fects than in a gro up wit ho ut ena mel de fects.30

In con trast, Buc ci et al re por ted that the me an age
at di ag no sis did not differ significantly bet we en pa-
ti ents with and wit ho ut ena mel de fects.9 In this
study the me an age at di ag no sis was hig her in pa-
ti ents with ena mel de fects than in a gro up wit ho -
ut ena mel de fects. 

So me stu di es ha ve con si de red re cur rent aph t-
ho us sto ma ti tis as one of the cli ni cal ma ni fes ta ti -
ons of celiac di se a se.8-13 A study eva lu a ting the
im mu ne-ge ne tic re la ti ons hips bet we en celiac di se -
a se and re cur rent aph tho us sto ma ti tis re por ted that
17% of celiac pa ti ents al so had re cur rent aph tho us
sto ma ti tis.31 In anot her study, it was fo und that the
per cen ta ge of re cur rent aph tho us sto ma ti tis in pa-
ti ents with celiac di se a se was 41%, whe re as it was
27% in he althy con trols but this difference was not
significant.8 Me i ni et al ob ser ved a mar ked im pro -
ve ment of oral ul cers in the ir celiac ca ses af ter glu -
ten fre e di et.31 In our study, although we did not
ob ser ve re cur rent aph tho us sto ma ti tis in any of the
gro ups, so me pa ti ents with celiac di se a se had suf fe -
red from re cur rent aph tho us sto ma ti tis be fo re glu -

ten-fre e di et. Thus, it se ems that re cur rent aph tho -
us sto ma ti tis re qu i res me di cal his tory to be a major
part of the di ag nos tic pro cess and is inf lu en ced by
the pre sen ce of glu ten in the di et, sup por ting the
hypot he sis of a cor re la ti on bet we en celiac di se a se
and re cur rent aph tho us sto ma ti tis.

In our study, the re la ti ons hip bet we en
DMF(T)/df(t) in dex of pa ti ents with celiac di se a se
and con trol sub jects was eva lu a ted. The me an
DMF(T)/df(t) in dex ra te was sig ni fi cantly hig her in
the con trol gro up than in celiac patients. Si mi lar re-
sults we re ob ser ved by Fuls tow and Pri o vo lo u et al
and Akars lan et al.25,32,33 This may be attributed to a
low cariogenic diet and better dental care. We al so
com pa red le vels of sa li vary MS and LB between pa-
ti ents with celiac di se a se and he althy con trols. Both
the ra tes of sa li vary MS and sa li vary LB we re hig her
in the con trol gro up than in celiac pa ti ents. But it
was sur pri sing that the ra tes of sa li vary MS we re
hig her, whi le the ra tes of sa li vary LB we re al so lo -
wer in celiac patients. Alt ho ugh it is not possible to
compare our results with other studies, it is known
that the re is a po si ti ve cor re la ti on bet we en mu tans
strep to coc ci, LB and ca ri es pre va len ce. MS in par ti -
cu lar are of ma jor eti o lo gic sig ni fi can ce in hu man
den tal ca ri es. The ca pa city of this mic ro or ga nism to
ini ti a te den tal ca ri es de pends on its abi lity to re le a -
se or ga nic acids and to pro du ce ad he si ve ex tra cel -
lu lar poly sacc ha ri des. LB are re la ted to the
de ve lop ment of ca ri es le si ons, es pe ci ally af ter the
ini ti a ti on of ca ri es. The growth of LB is fa vo red by
a fre qu ent in ta ke of fer men tab le car bohy dra tes, and
sa li vary LB co unts are use ful in pre dic ting fu tu re
ca ri es ac ti vity.34-36 Dietary treatment of celiac pa-
tients is assumed to reduce the number of lacto-
bacilli in saliva but to have no effect on mutans
streptococci.

In conclusion, it seems that early diagnosis
and consequent gluten-free diet may prevent or
reduce oral lesions. The mouth-the first part of the
gastrointestinal system-is an easily accessible site
and an oral examination may contribute consider-
ably to the diagnosis of celiac disease, as it was as-
sociated with oral symptoms. Dentists play an
important role in recognizing patients with celiac
disease.

Turkiye Klinikleri J Med Sci 2009;29(3) 603

Pediatrics Sezgin Bolgül et al



Turkiye Klinikleri J Med Sci 2009;29(3)604

Sezgin Bolgül ve ark. Çocuk Sağlığı ve Hastalıkları

1. Ge e SJ. On the co e li ac aff lic ti on. St Bart ho lo -
mew Hosp Rep 1888;24:17-20.

2. Far rell RJ, Kelly CP. Ce li ac spru e. N Engl J
Med  2002;346(3):180-8. 

3. Ca tas si C, Fa bi a ni E. The spec trum of co e li ac
di se a se in chil dren. Ba il li e res Clin Gas tro en -
te rol 1997;11(3):485-507.

4. Re vi sed cri te ri a for di ag no sis of co e li ac di se -
a se. Re port of Wor king Gro up of Eu ro pe an
So ci ety of Pa e di at ric Gas tro en te ro logy and
Nut ri ti on. Arch Dis Child 1990;65(8):909-11.

5. McNe ish AS, Rol les CJ, Art hur LJ. Cri te ri a for
di ag no sis of tem po rary glu ten in to le ran ce.
Arch Dis Child 1976;51(4):275-8.

6. Ai ne L, Ma ki M, Col lin P, Ket ri la i nen O. Den-
tal ena mel de fects in ce li ac di se a se. J Oral
Pat hol Med 1990;19(6):241-5.

7. Ai ne L. Per ma nent to oth den tal ena mel de-
fects le a ding to the di ag no sis of co e li ac di se -
a se. Br Dent J 1994;177(7):253-4.

8. Sedg hi za deh PP, Shu ler CF, Al len CM, Beck
FM, Kam lar JR. Ce li ac di se a se and re cur rent
aph tho us sto ma ti tis: a re port and re vi ew of the
li te ra tu re. Oral Surg Oral Med Oral Pat hol Oral
Ra di ol En dod 2002;94(4):474-8.

9. Buc ci P,  Ca ri le F, San gi a nan to ni A,  D'An gi o
F, San ta rel li A, Lo Mu zi o L, Oral aph tho us ol-
cers and den tal ena mel de fects in chil dren
with co e li ac di se a se. Ac ta Pa e di atr 2006;
95(2):203-207.

10. Smith DM, Mil ler J. Gas tro-en te ri tis, co e li ac di -
se a se and ena mel hypop la si a. Br Dent J
1979;147(4):91-5.

11. Wi e rink CD, van Di er men DE, Aart man IH,
Hey mans HS. Den tal ena mel de fects in chil-
dren with co e li ac di se a se Int J Pa e di atr Dent
2007;17(3):163-8.

12. Bossù M, Bar to li A, Or si ni G, Lup pi no E, Po li -
me ni A.  Ena mel hypop la si a in co e li ac chil-
dren: a po ten ti al cli ni cal mar ker of early
di ag no sis. Eur J Pa e di atr Dent  2007;8(1):31-
7. 

13. Pro cac ci ni M, Cam pi si G, Bu fo P, Com pi la to
D, Mas sac ce si C, Ca tas si C,  et al. Lack of as-
so ci a ti on bet we en ce li ac di se a se and den tal
ena mel hypop la si a in a ca se-con trol study
from an Ita li an cen tral re gi on. He ad Fa ce Med
2007;3:25.

14. Ni ki fo ruk G, Fra ser D. The eti o logy of ena mel
hypop la si a: a unif ying con cept. J Pa e di atr
1981;98(6):888-93.

15. Asc her H, Kris ti ans son B. The hig hest in ci -
den ce of ce li ac di se a se in Eu ro pe: the Swe -
dish ex pe rin ce. J Pa e di atr Gas tro en te rol Nutr
1997;24(5):S3-6.

16. Au ricc hi o S, Gre co L, Tron co ne R. What is the
tru e pre va len ce of co e li ac di se a se? Gas tro -
en te rol Int 1990;3:140-2. 

17. Hill ID, Dirks MH, Lip tak GS, Col let ti RB, Fa sa -
no A, Gu an da li ni S,  et al. Gu i de li ne for the di-
ag no sis and tre at ment of ce li ac di se a se in
chil dren: re com men da ti ons of the North Ame r-
i can So ci ety for Pe di at ric Gas tro en te ro logy,
He pa to logy and Nut ri ti on. J Pe di atr Gas tro en -
te rol Nutr 2005;40(1):1-19. 

18. Tom ma si ni A, Not T, Ki ren V, Bal das V, San-
ton D, Tre vi si ol C, et al. Mass scre e ning for
co e li ac di se a se using an ti hu man trans glu ta -
mi na se an ti body as say. Arch Dis Child
2004;89:512-5.

19. Ma ki M, Mus ta lah ti K, Kok ko nen J, Kul ma la P,
Ha a pa lah ti M, Kart tu nen T, et al. Pre va len ce
of ce li ac di se a se among chil den in Fin land. N
Engl J Med 2003;348(25):2517-24.

20. Ac co man do S, Ca tal do F. The glo bal vil la ge
of ce li ac di se a se. Dig Li ver Dis  2004;36(7):
492-8.

21. Ma ki M, Kal lo nen K, Lah de a ho ML, Vi sa kor pi
JK. Chan ging pat tern of child ho od co e li ac di -
se a se in Fin land. Ac ta Pa e di atr Scand
1988;77(3):408-12.

22. Gu li ter S, Ya kar yıl maz F, Oz kurt Z, Er soy R,
Ucar dag D, Cag la yan O, et al. Pre va len ce of
co e li ac di se a se in pa ti ents with au to im mu ne
thyro i di tis in a Tur kish po pu la ti on. World J
Gas tro en te rol 2007;13(10):1599-601.

23. Ci ac ci C, Ci ril lo M, So laz zo R, Sa vi no G, Sab-
ba ti ni F, Maz zac ca G. Gen der and cli ni cal pre -
sen ta ti on in adult ce li ac di se a se. Scand j
Gas tro en te rol 1995;30(11):1077-81.

24. Agu ir re JM, Rod ri gu ez R, Ori be D, Vi to ri a JC.
Den tal ena mel de fects in ce li ac pa ti ents. Oral
Surg Oral Med Oral Pat hol Oral Ra di ol En dod
1997;84(6):646-50.

25. Pri o vo lo u CH, Van de ras AP, Pa pa gi an no u -
lis L. A com pa ra ti ve study on the pre va len ce

of ena mel de fects and den tal ca ri es in chil-
dren and ado les cents with and wit ho ut co e -
li ac di se a se. Eur J Pa e di atr Dent 2004;5(2):
102-6.

26. Mar te los si S, Tor re G, Za nat ta M, Del San to
M, Not T, Cla rich G,  et al. Den tal ena mel de-
fects and scre e ning for co e li ac di se a se. Pe di -
atr Med Chir  1996;18(6):579-81. 

27. Ma ki M, Ai neL, Lip sa nen V, Kos ki mi es S. Den-
tal ena mel de fects in first-deg re e re la ti ves of
co e li ac di se a se pa ti ents. Lan cet 1991;337
(8744):763-4.

28. Ma ri a ni P, Maz zil li MC, Mar gut ti G, Li o net ti P,
Trig li o ne P, Pet ron zel li F, et al. Co e li ac di se -
a se, ena mel de fects and HLA typing. Ac ta Pa -
e di atr  1994 ;83(12):1272-5. 

29. Ca tas si C, Rätsch IM, Fa bi a ni E, Ros si ni M,
Bor dicc hi a F, Can de la F, et al. Co e li ac di se a -
se in the ye ar 2000: exp lo ring the ice berg.
Lan cet 1994 ;343(8891):200-3. 

30. Ven tu ra A, Mar te los si S. Den tal ena mel de-
fects and co e li ac di se a se. Arch Dis Child
1997;77(1):91.

31. Me i ni A, Pil lan MN, Ple ba ni A, Uga zi o AG, Ma-
jo ra na A, Sa pel li PL. High pre va len ce of
DRW10 and DQW1 an ti gens in ce li ac di se a se
as so ci a ted with re cur rent aph tho us sto ma ti tis.
Am J Gas tro en te rol 1993;88(6):972. 

32. Fuls tow ED. In ci den ce of den tal ca ri es in co -
e li ac chil dren. Arch Dis Child 1979;54(2):
166.

33. Za fer soy Akars lan Z, Ak de ve li oğ lu M, Er ten H.
[A ca se re port of co e li ac di se a se and re vi ew of
the li te ra tu re re la ted with oral signs].  Tür ki ye
Kli nik le ri J Dent Sci 2007;13(3):114-20.

34. Ala lu u su a S, Kle e mo la-Ku ja la E, Nystrom M,
Eva lah ti M, Gron ro os L.  Ca ri es in the pri mary
te eth and sa li vary Strep to coc cus mu tans and
lac to ba cil lus le vels as in di ca tors of ca ri es in
per ma nent te eth. Pe di atr Dent 1987;9(2):126-
30.

35. Lle na-Puy MC, Mon tañana-Llo rens C, For ner-
Na var ro L. Ca ri o ge nic oral flo ra and its re la ti -
on to den tal ca ri es. ASDC J Dent Child.
2000;67(1):42-6, 9. 

36. Lo esc he WJ. Ro le of strep to coc cus mu tans in
hu man den tal de cay. Mic ro bi ol Rev 1986;
50(4):353-80.

REFERENCES


