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Association of ankylosing spondylitis with radiographically
and clinically diagnosed apical periodontitis: A cross-sectional study
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Abstract
Background. There are no studies evaluating the possible association between ankylosing spondylitis
(AS) and apical periodontitis (AP).
Objectives. The aim of the present cross-sectional study was to investigate the possible association
between AS and AP.
Material and methods. Fifty patients diagnosed with AS, receiving treatment at the Rheumatology
Clinic in Erzurum, Turkey, were included in the experimental group. Another 50 age- and gender-matched
individuals without any history of systemic disease were included in the study as the control group. All
patients were examined radiographically and clinically to diagnose the presence of AP. The following data
was recorded for all patients: the smoking habit, the number of teeth present, the number of teeth with AP,
the number of root canal-treated (RCT) teeth, and the number of RCT teeth with AP.
Results. There were 1,283 teeth in the AS group and 1,305 in the control group. There was a significant
association between teeth with AP and AS, as the prevalence of teeth with AP was significantly lower in
the control group (1.3%) than in the AS group (2.9%) (OR (odds ratio) = 2.250; p = 0.005). There was no
statistically significant difference between the groups in terms of the number of RCT teeth and RCT teeth
with AP (p > 0.05).
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Conclusions. Ankylosing spondylitis is significantly associated with an increased prevalence of AP. It can
be concluded that patients with AS can be more prone to develop AP. However, AS does not reduce the success rate of endodontic treatment, because there was no significant difference between the AS and control
groups in terms of RCT teeth with AP.
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Introduction

Material and methods

Ankylosing spondylitis (AS) is a chronic inflammatory
autoimmune condition with a prevalence of 0.1–1.4% in
the general population.1 It generally affects patients under
the age of 40 and has a higher incidence in males.2 Ankylosing spondylitis is characterized by enthesitis, spondylitis
and sacroilitis,3 and the underlying mechanism triggering
the inflammatory process is believed to be autoimmune or
autoinflammatory in nature. Increased levels of interleukin 2 (IL-2), interleukin 6 (IL-6) and tumor necrosis factor
alpha (TNF-α) have been reported in patients with AS.4
Additionally, significant elevation in the level of C-reactive
protein (CRP) is present in AS patients.4
Apical periodontitis (AP) is the inflammation of the apical periodontium. This usually occurs following a bacterial invasion of the root canal system.5 Similarly to AS,
increased levels of cytokines and inflammatory mediators have been observed in the case of AP.6 Additionally,
Sirin et al. reported that the level of CRP increases with
the severity of AP.7 Many similarities in the pathogenesis
of both AS and AP might suggest a relationship between
them. However, there have been no studies evaluating the
possible association between AS and AP. Previous studies
have shown that there is a link between AS and periodontal disease.8,9 It has been concluded that patients with AS
have a significantly higher risk of periodontal diseases than
those without AS.9 Since AP and periodontitis share similar destructive inflammatory reactions and microbiota, it
is possible that there is an association between AP and AS.
Therefore, the present study aimed to investigate the possible association between AP and AS. The null hypothesis
was that there would be no difference between the AS and
control groups in terms of the prevalence of AP.

Fifty patients diagnosed with AS, receiving treatment
at the Rheumatology Clinic in Erzurum, Turkey, were
included in the experimental group. None of the patients were suffering from any other systemic disease,
and all the patients included in the experimental group
were on anti‑TNF‑α therapy. Another 50 age- and
gender-matched individuals without any history of systemic disease were included in the study as the control
group. Ethical approval for the pair-matched crosssectional study was obtained from the Ethics Committee of Atatürk University in Erzurum, Turkey (decision
No. 9 as of November 1, 2018) and written informed
consent was obtained from all the participants.
The study was conducted between January 2, 2018 and
January 12, 2018.
Patients with a complete medical and dental history,
including panoramic radiographs of the maxilla and
mandible, in the age range of 18–65 years, were included. Patients with fewer than 10 teeth present were
excluded.
Two examiners who were blinded to the groups evaluated the panoramic radiographs in order to diagnose
teeth with AP (Fig. 1,2). Both researchers studied the radiographs simultaneously. If both agreed on the diagnosis of AP, their findings were further confirmed clinically
using the pulp vitality, percussion and palpation tests.
The following information was recorded for all participants: the smoking habit, the number of teeth present,
the number of teeth with AP, the number of root canaltreated (RCT) teeth, and the number of RCT teeth with
AP. There were no differences between the researchers
in terms of diagnosing AP radiographically.

Fig. 1. Panoramic radiograph of a patient included in the control group
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Fig. 2. Panoramic radiograph of a patient included in the experimental group

Due to the cross-sectional nature of the study, patients
who had undergone primary root canal treatment were
included. Therefore, the cause of endodontic treatment
and the time elapsed since the completion of the treatment could not be recorded.
The inflammatory size measurement was performed using the periapical index (PAI). Teeth with normal periapical
structure or with small changes in bone structure were cate
gorized as healthy (PAI 1 and PAI 2). Teeth with a widened
periodontal ligament, periodontitis with a well-defined radiolucent area and/or severe periodontitis with exacerbating
features were categorized as teeth with periapical pathology
(PAI 3, PAI 4 and PAI 5).10 The periapical status of multi-rooted
teeth was determined by the highest PAI score of all roots.11
The sample size was based on the data of the study’s
evaluated association between periapical rarefying osteitis and AP,12 with an effect size of 0.1, an error of alpha
equal to 0.05 and a power of 0.8. The IBM SPSS Statistics
for Windows, v. 20 software (IBM Corp., Armonk, USA)
was used for the statistical analyses at a significance level
of 5% (p = 0.05). The χ2 test was used to determine the
possible association between AS and AP. Student’s t-test
was used to compare the age variable between the groups.

significantly lower in the control group (1.3%) than in the AS
group (2.9%) (OR (odds ratio) = 2.250; p = 0.005) (Table 1).
There were 34 (2.7%) and 38 (2.9%) RCT teeth in the AS
and control groups, respectively. There was no statistically
significant difference between the groups in terms of the
number of RCT teeth (OR = 0.908; p = 0.686). In the AS
group, the number of RCT teeth with AP was 13 (1.0%),
whereas in the control group, the number of RCT teeth
with AP was 7 (0.5%). The difference between the groups
was not statistically significant (OR = 1.898; p = 0.166).
Table 1. Distribution of the analyzed variables in the patients with
ankylosing spondylitis (AS) and in the control group
AS
(50 patients,
1,283 teeth)

Control
(50 patients,
1,305 teeth)

p-value

OR

37.98 ±9.06

37.60 ±9.70

0.840

–

13
37

13
37

–

–

Smoking habit
present
absent

22 (44.0)
28 (56.0)

22 (44.0)
28 (56.0)

1.000

1.000

Teeth with AP
present
absent

37 (2.9)
1,246 (97.1)

17 (1.3)
1,288 (98.7)

0.005*

2.250*

Results

RCT teeth
present
absent

34 (2.7)
1,249 (97.3)

38 (2.9)
1,267 (97.1)

0.686

0.908

A total of 100 participants with 2,588 teeth were exa
mined. There were 1,283 teeth in the AS group and 1,305 in
the control group. The number of teeth with AP in the AS
group was 37 (2.9%), whereas in the control group it was 17
(1.3%). There was a significant association between teeth
with AP and AS, as the prevalence of teeth with AP was

RCT teeth with AP
present
absent

13 (1.0)
1,270 (99.0)

7 (0.5)
1,298 (99.5)

0.166

1.898

Variable
Age
Gender
female
male

Data presented as mean ± standard deviation (M ±SD), number (n)
or number (percentage) (n (%)).
OR – odds ratio; AP – apical periodontitis; RCT – root canal-treated;
* statistically significant.
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There was no significant difference between the groups
regarding the smoking habit (p = 1.000). The mean age
of patients in the AS and control groups was 37.98 ±9.06
and 37.60 ±9.70 years, respectively (p = 0.840).

Discussion
Apical periodontitis is associated with increased levels
of cytokines and inflammatory mediators, such as immunoglobulin A (IgA), immunoglobulin G (IgG), immunoglobulin M (IgM), interleukin 1 (IL-1), IL-2, IL-6, and CRP.6
Interleukin 2 and IL-6 are normally secreted by T cells, and
IL-2 plays an important role in immune regulation.13 Interleukin 6 may act both as an anti-inflammatory cytokine by
activing in muscles, and as a pro-inflammatory cytokine by
signaling in macrophages or monocytes.14 Elevated levels
of TNF-α have also been observed in the process of AP development, which is related to the development of periapical granuloma and radicular cysts.15 As mentioned previously, elevated levels of IL-2, IL-6, TNF-α, and CRP have
also been reported in patients with AS.4 It has been asserted that IL-2 can interfere with various signs and symptoms
of AS,16 and TNF-α and IL-6 could possibly reflect the parameters of disease activity in patients with AS.4 All these
similarities in the pathogenesis of AP and AS could explain
the higher prevalence of AP in the patients with AS.
According to the results of the present study, there was
no statistically significant difference between the groups
in terms of RCT teeth with AP. It can be suggested that
the presence of AS does not restrict the healing response
of patients with regard to root canal treatment, and does
not reduce the success rate of endodontic treatment. In
the present study, patients on anti-TNF-α therapy were
included in the experimental group. It has been reported
that patients undergoing such therapy are associated with
faster healing of AP as compared to the control group.17
The increased level of TNF-α in the AS patients would
have been reduced by anti-TNF-α therapy, and this might
have resulted in unchanged healing outcomes, similar to
those of the control group patients. However, we must
take into account several immunologic factors that are
related to the process of AS. Additionally, the mean time
elapsed since the completion of root canal treatment was
unknown. This is a limitation of the cross-sectional design. Moreover, due to the cross-sectional nature of the
research, it is impossible to establish a true cause-andeffect relationship.
Previous studies have evaluated the association between
AP and such systemic diseases as diabetes mellitus,11 endstage renal disease18 and coronary artery disease.19 These
studies analyzed the number of patients with at least
1 AP lesion, but the total number of teeth with AP was
not taken into account. However, in the present study,
the total number of teeth with AP was considered. In this
way, a larger sample size was analyzed in order to evaluate
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the prevalence of AP in the patients with AS. Additionally,
in the present study, the presence of AP was confirmed
with a radiographic evaluation and a clinical examination.

Conclusions
Within the limitations of the present study, AS is significantly associated with an increased prevalence of AP.
It can be concluded that patients with AS may be more
prone to developing AP. However, AS does not reduce the
success rate of endodontic treatment, as there was no significant difference between the AS and control groups in
terms of RCT teeth with AP. Further studies involving the
prospective design are needed to confirm the relationship
between AS and AP.
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