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Oral findings in coeliac disease and Sjögren’s syndrome
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OBJECTIVE: Both coeliac disease (CD) and Sjögren’s

syndrome (SS) have an autoimmune background and

increased risk of oral mucosal and dental abnormalities.

Individuals suffering concomitantly from CD and SS could

even be at a higher risk.

STUDY DESIGN: Oral mucosal and dental abnormalities

were examined in 20 patients with CD + SS (mean age

61 years) and compared with age- and sex-matched

controls with either CD or SS.

RESULTS: Oral mucosal changes were most common in

SS (80%), followed by CD + SS (65%) and CD (40%).

Coeliac-type dental enamel defects were found in 89% in

CD + SS and in 88% in CD compared with only 25% in SS

(P < 0.001). The median number of teeth was six in the

CD + SS, 24 in the CD and 22 in the SS group. The DMF

index was higher (P < 0.005) in the CD + SS than in the

CD group. CD + SS was characterized by higher salivary

flow rate (P < 0.001) and lower inflammatory focus score

in the salivary glands (P < 0.01) than SS.

CONCLUSIONS: The co-occurrence of CD and SS

should be recognized because of its effects on dental and

oral mucosal health. A lower salivary gland inflammatory

focus score and higher salivary flow rate in CD + SS than

in SS suggests that a gluten-free diet treatment may

alleviate autoimmune inflammation.
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Introduction

Coeliac disease (CD) is an autoimmune disorder caused
by wheat gluten and related cereal peptides in genetically
predisposed individuals (Mäki and Collin, 1997). It is
characterized by small intestinal mucosal inflammation,
villous atrophy and crypt hyperplasia, which improve
with a gluten-free diet. Clinical spectrum of CD varies
from overt intestinal symptoms and severe malabsorp-
tion to subclinical disease. Its prevalence can be as high
as one in 100 (Fasano et al, 2003; Mäki et al, 2003). The
patients are also prone to have associated autoimmune
disorders such as type I diabetes and Sjögren’s syn-
drome (SS). Previously, although we found that 3% of
the patients with CD had associated SS (Collin et al,
1994), subclinical CD is not uncommon among the
patients with SS (Iltanen et al, 1999). Both conditions
have similar immunogenetic background, i.e. are asso-
ciated with human leucocyte antigen (HLA) DR3-DQ2,
and present either with circulating tissue-type transgl-
utaminase or SSA/SSB antibodies (Gottenberg et al,
2003; Green and Jabri, 2003).

Extraintestinal manifestations such as dermatitis her-
petiformis and osteoporosis are common in CD
(Corazza et al, 1995; Collin et al, 1997). Oral involve-
ment consists of coeliac-type dental enamel defects in
permanent teeth of 50–80% of adult patients (Aine et al,
1990; Aquirre et al, 1997) and mucosal inflammatory
changes including recurrent aphthous ulcers and angular
cheilitis (Lähteenoja et al, 1998). As to SS, the condition
is characterized by chronic inflammation in salivary
glands resulting in dryness of mouth and increased risk
for dental caries (Konttinen et al, 1997; Najera et al,
1997; Pertovaara et al, 1999). As oral manifestations
occur frequently in individuals suffering from CD or SS,
subjects having concomitantly both disorders might
even be at higher risk, and require thus additional
preventive measures and thorough treatment. Therefore,
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we compared oral mucosal and dental findings in the
patients with CD + SS with those in the age- and sex-
matched patients with either disorder alone.

Patients and clinical examinations
Twenty patients with CD + SS were examined
(Table 1). The mean duration from the diagnosis of
CD was 9.3 years and that of SS 8.2 years. Fourteen
patients were on a strict gluten-free diet and six had
occasional deviations in the diet. Four patients took
prednisone every day (daily dose 10 mg or lower) for SS.
The age- and sex-matched controls were 20 patients for
CD and another 20 patients for SS (Table 1).

The diagnosis of CD was based on the demonstration
of subtotal or partial villous atrophy with crypt hyper-
plasia in small bowel mucosal biopsy. SS was diagnosed
according to the American–European consensus group
(Vitali et al, 2002). In the patients with CD + SS, the
disease was classified as primary SS (Pertovaara et al,
1999). The Ethical Committee of Tampere University
Hospital approved the study and an informed consent
was obtained from all patients.

A complete medical history was recorded for all 60
patients. Oral mucosal abnormalities were recorded
according to the World Health Organisation Interna-
tional Classification of Diseases to Dentistry and Sto-
matology (WHO ICD-DA) (WHO, 1978) and changes
observed were grouped topographically (Roed-Petersen
and Renstrup, 1969). A thorough dental examination
was performed and caries status recorded using the
DMF index (WHO, 1997). Coeliac-type dental enamel
defects occurring in a systemical manner in incisors
without crowns were graded as previously described
(Aine et al, 1990). The four grades were; grade I, defect
in colour of enamel; grade II, slight structural defects
with typical horizontal grooves; grade III, evident
structural defects with deep horizontal grooves and
large vertical pits; and grade IV, severe structural defects
where the shape of the tooth may be changed. Paraffin-
stimulated salivary flow rates measured as previously
described (Patinen et al, 1995). The resting salivary flow
was very low in many patients with SS or CD + SS and

enough saliva could not be collected. Schirmer’s test was
used to measure the tear fluid flow rate.

Methods

An incision biopsy was taken from minor salivary
glands in the lower lip of all 60 patients under local
anaesthesia (lidocaine with 2% epinephrine). An inflam-
matory focus score was calculated by counting from 5-
lm sections the number of mononuclear cell infiltrates
containing at least 50 inflammatory cells in 4-mm2

glandular section under light microscope using a grat-
icule and 40· magnification (Segerberg-Konttinen et al,
1986). When clinically indicated, a 6-mm punch biopsy
was taken from mucosal lesions for histopathological
examination.

A panoramic radiograph was taken from all 60
patients and the state of alveolar bone was evaluated
by using a panoramic mandibular index (PMI; Benson
et al, 1991). This was obtained by dividing the height of
the inferior cortex on the right side of the mandible with
the distance from the lower border of the mandible to
the inferior edge of the mental foramen. Alveolar bone
resorption index (Packota et al, 1998) was calculated for
45 patients with teeth by dividing the distance from the
inferior border of the mandible to alveolar crest with the
distance from inferior border of mandible to the lower
edge of mental foramen.

The results are expressed as means and standard
deviations or for skewed parameters as medians and
interquartile ranges (IQR). The normality of variables
was evaluated by the Shapiro–Wilk statistics. Statistical
comparison between the groups was made using
Kruskal–Wallis test, chi-square test, Fisher’s exact test
or Fisher–Freeman–Halton test as appropriate. Post hoc
testing of several univariate comparisons was made with
Hommel adjustments or the Dwass–Steel–Chritchlow–
Flinger method at a significance level of 0.05. The a level
was set at 0.05 for all tests.

Results

Oral mucosal findings
The patients with CD + SS (90%) and with SS (95%)
had more often (P < 0.001) a history of mouth dryness
compared with the patients with CD (40%; Table 2).
The frequency of macroscopic mucosal lesions was high
in SS (80%), lower in CD + SS (65%) and lowest in
CD (40%, P ¼ 0.043) group. Six patients with
CD + SS, six with SS and one with CD had mucosal
ulcers. The mean number of affected mucosal locations
was 1.7 (range 1–4) in CD + SS, 2.0 (range 1–3) in CD
and 3.1 (range 1–5) in SS (P > 0.05).

Salivary and lacrimal flow rates and salivary gland focus
score
The patients with CD + SS had higher (P < 0.001)
stimulated salivary flow rate compared with the patients
with SS (Table 2). Salivary gland inflammatory focus
score was highest (median 5.5) in the SS, lower in the
CD + SS (3.7) and lowest (P ¼ 0.002) in the CD (2.1,

Table 1 Characteristics of patients with coeliac disease (CD) and an
associated Sjögren’s syndrome (SS) compared with age- and sex-
matched controls with either CD or SS

CD + SS
group

CD
group

SS
group

Number of patients
(women)

20a (19) 20a (19) 20 (19)

Age [years; mean (range)] 61 (48–78) 61 (50–80) 62 (47–79)
Disease duration
from the diagnosis
CD [years; mean (range)] 9.3 (1–25) 9.2 (1–25) –
SS [years; mean (range)] 8.2 (1–13) – 11.8 (5–19)

Treatment
Gluten-free diet 20 20 0
Systemic glucocorticoids 4 0 0

aThree patients with concomitant dermatitis herpetiformis.

Oral findings in coeliac disease
P Patinen et al

331

Oral Diseases



IQR 1.0–3.1) group. The focus scores in the four
patients in CD + SS group using systemic
glucocorticoids did not differ from the rest of the
patients in the same group.

Dental findings
Twelve patients with CD + SS had teeth compared
with 17 with CD and 16 with SS (P ¼ 0.25; Table 2).
The median number of teeth was 6 in the CD + SS, 24
in the CD (P ¼ 0.072) and 22 in the SS group. DMF
index was similar in the CD + SS (28) and SS (27)
groups but significantly lower (22, P ¼ 0.005) in the CD
group. Frequency of celiac-type enamel defects was 89%
in the CD + SS and 88% in the CD group compared
with 25% in the SS group (P < 0.001; Table 2).

Radiological findings
PMI index was 0.37 (range 0.13–1.0) in the CD + SS,
0.38 (0.13–0.6) in the CD and 0.40 (0.25–0.88) in the SS
group (P > 0.05). Mandibular alveolar bone resorption
index was 2.82 in the CD + SS, 2.83 in the CD and 2.94
in the SS group (P > 0.05).

Discussion

More than a half of the adult patients with CD present
with oral mucosal abnormalities (Lähteenoja et al, 1998)
and coeliac-type dental enamel defects (Aine et al, 1990,
Aquirre at al. 1997). The patients with SS frequently
have dental caries because of decreased salivary flow
(Konttinen et al, 1997; Najera et al, 1997; Pertovaara
et al, 1999). Individuals suffering concomitantly from
CD and SS might be even at a higher risk of mucosal
and dental abnormalities. In the present study, eight of
the 20 patients with CD + SS had lost their teeth, and
the median number of teeth in the CD + SS group was

only 6 compared to 24 in the CD and 22 in the SS group.
This difference did not reach statistical significance
(P ¼ 0.072). However, the DMF index was significantly
higher in the patients with CD + SS than in those with
CD, but as high as in the patients with SS, suggesting
that the increased caries index is in part linked to
impaired salivary gland function and xerostomia in SS
(Pedersen et al, 1999). The stimulated salivary flow rate
was, however, significantly less impaired in the patients
with CD + SS than in those with SS only. It is
therefore, possible that the coeliac-type dental enamel
defects, the prevalence of which was as high as 89% in
the CD + SS group, could have an additive effect on
the caries risk.

History of mouth dryness was common in all three
patient groups of the present study. The frequency was
40% in the patients with CD which is, however,
almost the same as that (36.4%) reported in Finnish
control subjects in a recent type 2 diabetes study
(Collin et al, 2000). In agreement with Lähteenoja et al
(1998) we found macroscopic mucosal changes in as
many as 40% of the present patients with CD.
Prevalence was even higher in the patients with
CD + SS (65%) and highest (80%) in those with
SS. This suggests that low salivary flow rate and
concomitant dryness in the mouth in SS affect mucosal
health more than the inflammation associated with CD
only (Patinen et al, 1997; Lähteenoja et al, 1998).
Falling in the line with lower frequency of mucosal
changes and higher salivary flow rates, the patients
with CD + SS had lower, although not satistically
significantly different, salivary gland inflammatory
focus score than the patients with SS only. The low-
dose prednisone treatment in four of the 20 patients
can hardly contribute to this finding (Malmström et al,
1983). It is unlikely that the difference of 3 years from

Table 2 Oral mucosal, salivary and dental findings in coeliac disease (CD) with an associated Sjögren’s syndrome (SS) and controls with CD or SS
alone

Group

P value Multiple comparisonCD + SS CD SS

Oral mucosal findings
History of mouth dryness [n (%)] 18 (90) 8 (40) 19 (95) <0.001 CD + SS/CD, CD/SS
Mucosal abnormalities [n (%)] 13 (65) 8 (40) 16 (80) 0.043 CD/SS

Patchy redness 8 3 13
Ulcers 6 1 6
Lichenoid/hyperplastic 3 4 7
Leukoplakia 1 2 5

Salivary and lacrimal findings
Salivary flow rate [ml min)1;
median (IQR)]

0.8 (0.4–1.0) 1.4 (1.0–1.8) 0.2 (0.1–0.5) <0.001 CD + SS/CD, CD + SS/SS, CD/SS

Inflammatory focus score
[median (IQR)]

3.7 (2.6–5.3) 2.1 (1.0–3.1) 5.5 (2.6–9.1) 0.002 CD + SS/CD, CD/SS

Lacrimal excretion [mm
(5 min))1; median (IQR)]

3.7 (2.6–5.4) 8.2 (2.6–16.1) 1.5 (1.0–5.9) 0.003 CD/SS

Dental findings
Patients with teeth [n (%)] 12 (60) 17 (85) 16 (80) 0.25
Number of teeth [median (IQR)] 6 (0–25) 24 (14–27) 22 (9–25) 0.072
DMF (28) [median (IQR)] 28 (25–28) 22 (21–28) 27 (23–28) 0.005 CD + SS/CD
Coeliac-type enamel defects [n (%)] 8/9 (89) 14/16 (88) 3/12 (25) <0.001 CD + SS/SS, CD/SS

Grade I + II 6 10 2
Grade III + IV 2 4 1
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the diagnosis could explain the higher salivary flow
rates in the patients with CD + SS compared with the
patients with SS only. In both the groups, the follow-
up time from the diagnosis of SS was relatively long,
i.e. over 8 years. Furthermore, it is impossible to
estimate when salivary gland inflammation in SS in
fact starts to develop. One reason for the observed
differences might be that the patients with CD + SS
had adhered to a gluten-free diet for several years. The
diet treatment had previously been suggested to
prevent the development of associated autoimmune
disorders in CD (Ventura et al, 1999). Moreover,
diabetes-related and other organ-specific auto-antibod-
ies have decreased or disappeared in the patients with
CD after adherence to a gluten-free diet (Ventura et al,
2000). Whether gluten-free diet might alleviate auto-
immune inflammatory process in the salivary glands of
SS patients with associated CD or even in SS patients
without CD is an intriguing hypothesis and subject of
further studies.

Interestingly, the median focus score of the CD
patient group was 2.1 and the interquartile range values
being 1.0–3.1. This implies that several of the present
patients with CD but without SS as diagnosed according
to currently valid criteria could have a subclinical
autoimmune focal sialoadenitis. Therefore, it is likely
that the autoimmune exocrinopathy disease process
characteristic for SS can start before the outbreak of the
clinical disease. This also implies that the overlap
between CD and SS maybe more extensive than is
apparent at the first sight. It is also a matter of
discussion whether SS in the patients with CD should
be classified as secondary or primary SS.

Apart from many associated autoimmune conditions,
such as thyroid disease, patients with CD have an
increased risk for malignant lymphoma (Holmes et al,
1989) and osteoporosis (Corazza et al, 1995; Valdimars-
son et al, 1996; West et al, 2003), which warrants the
early diagnosis and dietary treatment. Panoramic radi-
ographs detect osteoporotic changes, e.g. in postmeno-
pausal women (Klemetti et al, 1993) but these patients
with CD + SS or CD did not show such changes. It is,
however, possible that more sensitive methods such as
dual-energy X-ray absorptiometry (Valdimarsson et al,
1996) might have revealed signs of osteoporosis, which
could be one additional reason for the impaired dental
health as observed in the present patients with
CD + SS.

In conclusion, the association of CD with SS
comprises a high frequency of oral mucosal abnor-
malities, coeliac-type dental enamel defects and caries.
Detection of concomitant CD in patients with SS is
important: introduction of a gluten-free diet reduces
the risks of complications in CD and might also
alleviate inflammation and dysfunction of the salivary
glands.
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