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Abstract
Celiac disease (gluten sensitive enteropathy) is a common disorder affecting both 
children and adults. As many people with celiac disease do not present with the 
classic malabsorptive syndrome, delays in diagnosis are common. Dental enamel 
defects and recurrent aphthous ulcers, which may occur in patients with celiac 
disease, may be the only manifestation of this disorder. When dentists encounter 
these features, they should enquire about other clinical symptoms, associated disor-
ders and family history of celiac disease. In suspected cases, the patient or family 
physician should be advised to obtain serologic screening for celiac disease and, 
if positive, confi rmation of the diagnosis by intestinal biopsy. Dentists can play an 
important role in identifying people who may have unrecognized celiac disease. 
Appropriate referral and a timely diagnosis can help prevent serious complications 
of this disorder.
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Celiac disease is a permanent 
intolerance to gluten (a protein 
present in wheat, rye and barley) 

that results in damage to the small 
intestinal mucosa caused by an auto-
immune mechanism in those who are 
genetically susceptible to the disease. 
Th e villous atrophy that ensues can 
lead to malabsorption of a variety of 
macro- and micronutrients including 
iron, calcium, folate and fat-soluble 
vitamins. Celiac disease was thought 

to be a rare malabsorptive disorder 
of infancy and childhood; however, 
it is now considered to be a common, 
chronic, multi-system disorder that 
can present at any age when gluten is 
present in the diet.

Celiac disease is one of the most 
common chronic gastrointestinal 
disorders in the world. Population-
based serologic studies estimate that 
1% of North Americans may have it, 
and about 90% of these cases remain 
undiagnosed.1-3 Celiac disease is a 
“clinical chameleon.” Typical symp-
toms are abdominal pain, diarrhea 
and weight loss. However, many 
people present with non-gastro-
intestinal (atypical) symptoms 
including anemia, extreme weak-
ness, short stature, osteoporosis, men-
strual irregularities and infertility. 
Additional symptoms in children 
include delayed growth and puberty, 
vomiting and dental enamel defects. 
Dermatitis herpetiformis is “celiac 
disease of the skin.” It presents with a 
chronic, severely itchy, blistering rash 
that is poorly responsive to conven-
tional therapies. A skin biopsy helps 
confi rm the diagnosis of dermatitis 
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herpetiformis; as with celiac disease, the treat-
ment includes a gluten-free diet.

Celiac disease is hereditary. Both fi rst- and 
second-degree relatives of the patient have a sig-
nifi cant (5%–15%) risk of developing the disorder. 
Other high-risk groups include patients with 
autoimmune disorders, e.g., type 1 diabetes mel-
litus, thyroiditis and Down syndrome. Serologic 
screening is recommended for all those at high 
risk for celiac disease.

Highly sensitive and specifi c serologic tests 
are available to screen for celiac disease.2,3 Th ose 
currently recommended are the serum immuno-
globulin A (IgA) tissue transglutaminase (TTG) 
antibody test and the IgA-endomysial antibody 
(EMA) test. Th ese tests have a sensitivity and 
specifi city greater than 90%. Th e TTG antibody 
test is currently the test of choice and is widely 
available. IgA defi ciency is common in celiac dis-
ease and, hence, total serum IgA level must also 
be measured to avoid a false-negative result. Th ese 
serologic tests are less reliable in children under 
3 years of age. Also, a negative test does not rule 
out celiac disease. Patients with a positive TTG 
antibody test should be referred for an endoscopic 
small intestine biopsy for confi rmation of the 
diagnosis.

Celiac disease can be eff ectively treated by 
strict, life-long adherence to a gluten-free diet. 
However, a gluten-free diet should not be started 
before a biopsy is done, as the diet will heal intes-
tinal lesions, thus aff ecting interpretation of the 
biopsy and making confi rmation of the diagnosis 
diffi  cult.

Awareness of celiac disease among health 
professionals remains poor, and delays in diag-

nosis are common. In Canada, the mean dur-
ation of symptoms before diagnosis in adults is 
11.7 years.4,5 Serologic screening of minimally 
symptomatic patients or those with atypical/
non-gastrointestinal complaints can signifi cantly 
increase the rate of diagnosis.6 Delays in diagnosis 
can lead to a variety of complications, including 
nutritional defi ciencies, such as anemia and osteo-
porosis, reproductive disorders, increased risk of 
developing other autoimmune disorders and intes-
tinal lymphoma.

It is now widely recognized that the mouth 
and teeth can be aff ected in celiac disease. Oral 
and dental manifestations are listed in Box 1. 
Dental enamel defects and aphthous ulcers are the 
most common and well-documented oral mani-
festations, and several studies have confi rmed the 
occurrence of these lesions in both children and 
adults with celiac disease.7-13 Detailed information 
on this topic can be found in a recent review by 
Pastore and colleagues.14

Objective

Th e purpose of this review is to highlight the 
common oral manifestations of celiac disease and 
to provide practising dentists with clinical guide-
lines for managing patients suspected of having 
this disorder.

Oral Manifestations

Celiac disease can develop at any age when 
solid foods are introduced into the diet; how-
ever, if it appears in children while the permanent 

Table 1 Classification of systemic dental enamel 
defects in celiac disease

Grade I Defects in colour of enamel: 
single or multiple cream, 
yellow or brown opacities

Grade II Slight structural defects: rough 
enamel surface, horizontal 
grooves, shallow pits

Grade III Evident structural defects: 
deep horizontal grooves, 
large vertical pits

Grade IV Severe structural defects: shape 
of the tooth may be changed

Table adapted from Aine et al.7  with kind permission of Wiley. 

Box 1  Oral and dental manifestations of celiac 
disease

 Enamel defects

 Delayed eruption

 Recurrent aphthous ulcers

 Cheilosis

 Oral lichen planus

 Atrophic glossitis
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teeth are developing, i.e., before
7 years of age, abnormalities in the 
structure of the dental enamel can 
occur. Th ese defects are seen most 
commonly in the permanent den-
tition and tend to appear symmet-
rically and chronologically in all
4 quadrants, with more defects in the 
maxillary and mandibular incisors 
and molars. Both hypoplasia and 
hypomineralization of the enamel 
can occur. A band of hypoplastic 
enamel, oft en with intact cusps, is 
common. A hiatus in enamel and 
dentin formation can occur at a 
developmental stage corresponding 
to the onset of gastrointestinal symp-
toms. Dental enamel defects are 
common in children who develop 
symptoms of celiac disease before
7 years of age. Such defects are not 
seen as frequently in adults with 
celiac disease, as they may have 
developed symptoms at a later age or 
have had severely aff ected abnormal 
teeth altered or extracted.11

The exact mechanism leading 
to these defects is not clear, but immune-mediated 
damage is suspected to be the primary cause.14,15 
Nutritional disturbances, including hypocalcemia, 
may also play a role.16 Stimulation of naïve lymph-
ocytes by gluten in the oral cavity has also been 
hypothesized.15 

Th e overall prevalence of systemic dental 
enamel defects in celiac disease patients with 
mixed or permanent dentition ranges from 9.5% 
to 95.9% (mean 51.1%); in patients with deciduous 
teeth, prevalence is 5.8% to 13.3% (mean 9.6%).14 
Th is diff erence can be explained by the fact that the 
crowns of permanent teeth develop between the 
early months of life and the seventh year (i.e., aft er 
the introduction of gluten in the diet) whereas the 
development of deciduous teeth occurs primarily 
in utero. Th e involvement of deciduous teeth in 
some cases supports the hypothesis that immuno-
logic and genetic factors are more important in 
the etiology of the defects than nutritional defi -
ciencies. Dental enamel defects are also found in 
healthy fi rst-degree relatives of patients with celiac 

disease, further supporting an immunogenetic 
basis for causation.17

Enamel defects include pitting, grooving 
and sometimes complete loss of enamel. A clas-
sifi cation of these defects in celiac disease was 
developed by Aine and colleagues7 (Table 1). Th e 
various grades of defects are illustrated in Figs. 1, 
2 and 3.

Th e prevalence of dental caries in children with 
celiac disease varies. It was found to be no diff erent 
than the general population in 1 study8 but higher 
in another.11 However, in both these studies, dental 
enamel defects were more common in patients 
with celiac disease compared with controls. 

Recurrent aphthous ulcers can also occur in 
celiac disease and may provide another clue to the 
possible presence of the disorder (Fig. 4). In a large 
survey of a Canadian population with biopsy-
proven celiac disease, 16% of children (< 16 years 
of age) and 26% of adults reported having recur-
rent oral ulcers.4,5 Th e exact cause of aphthous 
ulcers in celiac disease is unknown; however, it 

Figure 1: Grade I enamel defects: multiple 
white and cream opacities with clearly 
defi ned margins. 

Figure 2: Grade II enamel defects: rough 
enamel surface with patchy symmetric 
opacities and discolouration. 

Figure 3: Grade III enamel defects: deep 
horizontal grooves with large pits and linear 
discolouration. 

Figure 4: Aphthous ulcers in the buccal 
mucosa. 
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Table 2  Differential diagnosis of enamel defects

Cause of 
enamel defect Features Clinical appearance

A. Unknown history

Possible causes:
- vitamin D defi ciency
- severe, chronic 

infections (measles, 
mumps, chicken pox)

- prematurity 

Enamel hypoplasia
- systemic (most 

teeth affected)
- recovery sometimes 

evident, followed by 
normal enamel formation 
(in the case presented 
here, recovery of enamel 
formation is evident, as 
seen by the normal enamel 
in cervical third of maxillary 
centrals and laterals) 

B. Fluorosis Enamel hypocalcifi cation
- systemic effect of 

excess fl uoride intake
- white opaque enamel
- some surface “fl aking”

with age

C. Amelogenesis imperfecta Enamel hypoplasia
- all teeth affected
- result of genetic defect in 

enamel proteins/enzymes
- can be a type of 

hypocalcifi cation 

D. Trauma/localized infection - usually only 1 tooth 
affected and only affecting 
a small area of the tooth

- can be white/yellow 
spot hypocalcifi cation 
or hypoplasia

- caused by trauma to 
the primary tooth or 
by an abscess in the 
primary dentition
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may be related to hematinic defi ciency, with low 
serum iron, folic acid and vitamin B12 due to 
malabsorption in patients with untreated celiac 
disease.14

As enamel defects can be seen in several dis-
orders, other possible etiologic factors should be 
considered before celiac disease can be fi rmly 
established as the principle cause (Table 2). Th e 
dentist can readily determine whether an etiologic 
factor is systemic, aff ecting all teeth developing at 
the same time (e.g., the anterior incisors and the 
fi rst molars), or local, aff ecting only 1 or 2 teeth. 
Enamel hypoplasia is easily identifi ed, as parts or 
all of the enamel can be poorly formed or missing 
altogether (Table 2, rows A, C). Localized enamel 
hypoplasia can take the form of pitting, grooves or 
deep lines across the facial surfaces, which can be 
normally mineralized (shiny and hard). An intact, 
smooth enamel surface with opaque white or 
yellow spots or lines indicates a less-severe hypo-
calcifi ed disturbance. Dental fl uorosis (Table 2, 
row B) is a common enamel defect.18 Amelogenesis 
imperfecta (Table 2, row C) is a relatively rare 
disorder, usually characterized by enamel pitting 
but sometimes appearing as hypocalcifi cation.19 
When some enamel appears to be normal, a his-
tory of vitamin D defi ciency,16 severe infections or 
prematurity20 should be explored. When the child 
recovers from these systemic problems, enamel 
formation returns to normal.

Aphthous ulcers can similarly be seen in con-
ditions other than celiac disease, including oral 
infections, immunodefi ciency states and Crohn 
disease. In most people, aphthous ulcers are 
benign and not associated with any underlying 
systemic condition. However, as celiac disease is 
very common (although poorly recognized), it 
must remain part of the diff erential diagnosis in 
cases of aphthous ulcers and enamel defects. It is 
also important to remember that a person with 
celiac disease may have no symptoms other than 
oral and dental abnormalities.14

Th e mouth is considered to be the doorway to 
the gut. Physicians may examine the oral cavity 
of patients as part of the physical examination, 
but they seldom assess the teeth. Also, they may 
not be trained to recognize dental abnormalities. 
Th erefore, family dentists and dental hygienists 
can play an important role in identifying patients 

who should be screened for celiac disease. Th e fol-
lowing tips may be of help to dentists encountering 
oral symptoms and signs in a patient.

Clinical Tips

1. Consider celiac disease as a possible diagnosis 
in any patient with dental enamel defects, 
recurrent oral aphthous ulcers or both.

2. Question about other clinical symptoms of 
celiac disease, including abdominal pain, 
diarrhea, weight loss, poor growth, anemia 
and extreme fatigue. Remember that absence 
of these symptoms does not rule out celiac 
disease.

3. Inquire about the presence of other auto-
immune diseases, especially type 1 diabetes 
and thyroiditis. Th e presence of these will fur-
ther increase the probability of celiac disease.

4. Consider adding celiac disease to the list of 
disorders that you inquire about during family 
history screening. Having a fi rst- or second-
degree relative with celiac disease increases the 
likelihood of a positive diagnosis.

5. If celiac disease is suspected, the dentist or 
dental hygienist may wish to coordinate lab-
oratory testing with the patient’s primary 
care physician or specialist. Th e currently 
recommended screening test for celiac dis-
ease is serum IgA-TTG antibody test, which is 
readily available. Th e TTG is an IgA-based test 
and IgA defi ciency is common in celiac dis-
ease. Th erefore, total IgA level should also be 
measured.

6. Do not recommend a gluten-free diet to 
a patient suspected of having celiac disease 
without confi rmation of the diagnosis.

Conclusion

In summary, dentists should be aware that 
enamel defects and recurrent aphthous ulcers 
are common manifestations of celiac disease. 
Increased awareness of this disorder, along with 
careful questioning about other symptoms, family 
history, serologic screening tests and appropriate 
referral can help establish a timely diagnosis and 
prevent complications of untreated celiac disease. 
Th e diagnosis of celiac disease can sometimes be 
made from a smile! �
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