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Evaluation of temporomandibular joint 2
involvement in juvenile idiopathic arthritis
patients
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Abstract

Objective Juvenile idiopathic arthritis (JIA) is a common, chronic and inflammatory rheumatological disease of
childhood. The disease can affect all synovial joints in the body. Temporomandibular joints (TMJs) are important

areas of involvement in JIA, which are frequently involved but often not noticed because the involvement is usually
asymptomatic. The aim of this study is to determine the frequency and risk factors of TMJ joint involvement in juvenile
idiopathic arthritis patients admitted to our clinic, and to guide for early diagnosis and treatment.

Methods Patients who applied to this study with the diagnosis of JIA between January 2014 and May 2017 at
Pediatric Rheumatology Clinic, were followed up regularly in our clinic, had a accessible medical history, and a
rheumatology polyclinic record. Patients with contrast-enhanced TMJ Magnetic Resonance Imaging (MRI) taken and
reported by the radiologist were included.

Results TMJ involvement was detected in 51.2% of the 41 patients included in the study. It was found that 71.5% of
the patients with TMJ involvement were asymptomatic and 71.5% of the patients had chronic involvement. When the
patients with and without TMJ involvement were compared according to the contrast-enhanced TMJ MRI results; In
the patient group with involvement, the polyarticular onset subtype was seen at a higher rate (p=0.005), the age of
onset was earlier (p=0.003), the disease duration was longer (p=0.037), more joints were involved (p=0.005), the ESR
values were higher (p=0.0001), and the treatment compliance and treatment responses of the patients in this group
were worse (p=0.001, p=0.0001).

Conclusion TMJ involvement is common in JIA patients and can occur at any stage of the disease. It is often
asymptomatic and progresses insidiously, leading to chronic and degenerative changes in the mandible at an early
stage. Due to its asymptomatic nature, the insidious progression, and the risk of causing chronic, irreversible sequelae,
it is crucial to screen high-risk JIA patients regularly with contrast-enhanced TMJ MRI, which remains the gold
standard method. While specific risk factors are difficult to pinpoint, some factors may increase the likelihood of TMJ
involvement. To better identify these high-risk patients and determine which individuals require regular screening,
larger-scale and multicenter studies are essential.

*Correspondence:
Asena Pinar Sefer
asenasefer@gmail.com
Muferet Erguven
muferete@yahoo.com

Full list of author information is available at the end of the article

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://orcid.org/0000-0003-2667-0291
http://orcid.org/0000-0002-3255-1208
http://crossmark.crossref.org/dialog/?doi=10.1186/s12969-024-01031-w&domain=pdf&date_stamp=2024-11-25

Sefer and Erguven Pediatric Rheumatology (2024) 22:101

Page 2 of 8

Keywords Juvenil idiopathic arthritis, Magnetic resonance imaging, Temporomandibular joint

Introduction

Juvenile Idiopathic Arthritis (JIA) is a heterogeneous,
idiopathic, chronic, inflammatory and rheumatic disease
of childhood in which factors such as immunological,
genetic, infections and trauma are assumed to play a role
in its pathogenesis [1, 2]. The disease is characterized by
chronic joint involvement. In addition to arthritis, extra-
articular system involvement such as fever, rash, uveitis
and pulmonary involvement may also be observed in the
course of JIA [1, 3].

JIA can effect all synovial joints in the body. Tem-
poromandibular Joints (TM]J) are also one of the com-
mon and important area of involvement [4]. Studies
have shown that the prevalence of TM] involment in JIA
patients ranges between 17 and 87% [5, 6] and frequency
increases as the number of effected joints increases. But,
TM]J may also be the first or only joint involment JIA [7,
8].

Owing to the anatomical features and cartilage struc-
ture of the TM]J, active arthritis affecting the develop-
ing joint in the pediatric age group can lead to chronic
irreversible sequelae such as mandibular dysfunction
and facial appearance disorders in the long term [9-12].
Beside, TM] arthritis is usually asymptomatic or cause
mild and usually insignificant clinical findings, which
delays the diagnosis [9]. Thus, all JIA patients should be
investigated for TMJ involvement with appropriate meth-
ods in the early period to prevent complications [9, 13].
Studies have shown that contrast-enhanced Magnetic
Resonance Imaging (MRI) is the gold standard method
for detecting TM] involvement [14, 15].

In this study, we aimed to determine the frequency
and risk factors of TM]J in JIA patients admitted to our
clinic and to provide guidance for early diagnosis and
treatment.

Materials and methods

Methodology and sampling

Our study designed as retrospective cross sectional study.
Patients diagnosed with JIA according to International
League of Associations for Rheumatology (ILAR) criteria
who were followed up regularly in Pediatric Rheumatol-
ogy Clinic, between January 2014 and May 2017, and had
a TMJ MRI reported by a radiology physician, enrolled
the study. Patients with concomitant chronic diseases,
malnutrition, who did not fully meet the ILAR criteria,
or whose imaging reports could not be accessed were not
included in the study. There was a total of 320 JIA patient
applications but only 247 of them had reliable medical
records. Only 41 of them had TM] MRI reported by radi-
ology physician. These patients were regularly followed

with a diagnosis of JIA, and those with suspected TMJ
involvement based on clinical findings were included.
Upon reviewing the patients’ past records, it was deter-
mined that, even if asymptomatic, MRIs were performed
on patients who had risk factors for TMJ involvement
according to the current literature include female sex,
younger age at disease onset, and involvement of multi-
ple joints, particularly the upper extremities.

Clinical features like; demographic characteristics, age
at diagnosis, duration of disease, JIA subtypes, number
of joints involved, clinical findings suggestive of TM]
involvement, laboratory findings as leukocyte and plate-
let counts in Complete Blood Count (CBC), Anti Nuclear
Antibody (ANA), Human Leukocyte Antigen (HLA) B27,
Rheumatoid Factor (RF) results, Eritrocyte Sedimenta-
tion Rate (ESR), C-Reactive Protein (CRP) values, treat-
ments they were receiving, treatment compliance and
treatment responses were collected by retrospectively
reviewing the hospital system records. Patients with
TMJ MRI findings showing active inflammation, such
as synovial effusion, increased contrast enhancement
in the synovium, synovial thickening, or bone marrow
edema, were classified as having acute arthritis. Con-
versely, patients exhibiting chronic arthritis features,
including pannus formation, condylar flattening, bone
destruction, hypertrophic bone (osteophyte) formation,
condylar erosion, destruction, slippage, or microgna-
thia, were considered to have chronic TMJ involvement
[13, 14, 16]. The diagnostic sub-group distribution of
the patients was based on the ILAR diagnostic criteria:
systemic, oligoarticular, polyarticular, juvenile psoriatic
arthritis, and arthritis associated with enthesitis [17].
Patients diagnosed before 8 years of age were consid-
ered as early-onset JIA and those diagnosed later were
considered as late-onset JIA [17]. According to ILAR
criteria, involvement of 4 or fewer joints was considered
as few joint involvement and involvement of 5 or more
joints was considered as multiple joint involvement [17].
Patients were screened for the presence of symptoms and
signs [15] indicating TM] involvement such as jaw pain,
decreased range of motion of the jaw joint, noise with
jaw movements, rapid fatigue in the jaw, asymmetry in
the jaw, malocclusion, and micrognathia. TM]J USGs of
the patients, which were performed and reported in our
hospital or in an external center, were evaluated. The
results of blood samples taken 72 h before or 72 h after
TM]J MRI were taken as ESR and CRP values, and values
above 20 mm/h for ESR and above 0,5 mg/dl for CRP
were considered positive. Patients with elevated CRP and
ESR levels underwent a detailed clinical examination to
rule out any concurrent infections. No evidence of active
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infection was found in any of the patients. Treatment
compliance of the patients was determined according to
the anamnesis obtained from the patients and their fami-
lies. Good compliance refers to patients following their
prescribed treatment plan as directed. This includes reg-
ularly taking medications, attending follow-up appoint-
ments, and adhering to lifestyle recommendations.
Patients with good compliance generally exhibit better
disease control and fewer complications. Poor compli-
ance is marked by missed doses, inconsistent medication
use, or failing to attend follow-up appointments. This
can lead to worsening symptoms, uncontrolled disease
activity, and potentially more aggressive disease progres-
sion. The definition of treatment response in this study is
based on clinical improvement or persistence of disease
activity. Good treatment response is characterized by
significant reduction or absence of active disease symp-
toms, such as joint swelling, pain, and stiffness, following

Table 1 Clinical and demographical characteristics of patients

n (%)
Gender
Male 20 (48.7%)
Female 21 (51.2%)

Age (y) (median, IQR)
Age at Diagnosis

11.55+4.21(3.6-17.3)

Early-Onset 18 (43.9%)

Late-Onset 23 (56.01%)
Disease Duration (y) (median, IQR) 3.16+1.05(0.5-7)
JIA Subtype

Oligoarticular Onset 13 (31.7%)

Polyarticular Onset 15 (36.5%)

Systemic Onset 5(12.1%)

Enthesitis-Related 4(9.7%)

Juvenile Psoriatic Arthritis 0 (0.0%)
Number of Involved Joints

1-4 18 (43.9%)

>5 23 (56.01%)
ESR (mm/h)

High (>20) 22 (52.6%)

Normal 19 (47 4%)
CRP (mg/dI)

Positive (>0.05) 19 (47.4%)

Negative 22 (52.6%)
Treatment

NSAID 31 (75.6%)

DMARD 38 (92.6%)

Steroids 30 (73.1%)

Biological Agents 7 (17.0%)
Treatment Response

Good 24 (58.5%)

Poor 17 (41.5%)

(CRP: C-Reactive Protein; dl: deciliter; ESR: Eritrocyte Sedimentation Rate; h:
hour; IQR: Inter Quarteral Range; JIA: Juvenile Idiopathic Arthritis; mg: miligram;
mm: millimeter; n: number; NSAID: Non Steroid Anti Inflammatory Drugs;
DMARD: Disease Modifying Anti-Rheumatological Drugs; y: years)
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consistent use of prescribed medications. These patients
exhibit lower Juvenile Arthritis Disease Activity Scores
(JADAS) and maintain functional joint movement. In
contrast, poor treatment response is defined by ongoing
or worsening disease activity, despite adherence to treat-
ment, which may necessitate escalation of therapy, such
as adding biologic agents or steroids. Regarding the term
“attack’, it refers to periods of increased disease activity
or flare-ups, defined by the recurrence of symptoms such
as joint inflammation and pain. For the purposes of this
study, an “attack” was considered if symptoms occurred
within six months prior to the MRI, consistent with the
assessment of recent disease activity. Patients experienc-
ing two or more attacks in this period were categorized
as having a poor treatment response [18].

After the data were gathered, the patients were divided
into two main groups as those with and without TMJ
involvement according to TM] MRI findings and other
variables were statistically analyzed between these two
groups.

Ethics committee approval

Ethics Committee Approval prepared in accordance with
the Declaration of Helsinki and was obtained from the
ethics committee of our university (dated 04/07/2017 and
numbered 2017/0234) prior to the study.

Statistical analysis

In this study, statistical analyses were performed with the
NCSS (Number Cruncher Statistical System) 2007 Statis-
tical Software (Utah, USA) package program. In addition
to descriptive statistical methods (mean, standard devia-
tion), independent samples t-test was used to compare
two independent groups. Comparisons of qualitative
data were performed using chi-square test, and regres-
sion results were presented as Odds Ratio (OR) and 95%
Confidence Interval (CI). Logistic regression analysis was
conducted to determine the factors determining the risk
of TM]J joint involvement. The results were evaluated at
significance level p<0.05 and 95% confidence interval.

Results

41 JIA patients who had TMJ MRI reported by radiology
physicians were included in the study. Detailed demo-
graphic and clinical characteristics of the patients are
shown in Tables 1 and 2.

These patients divided into 2 main groups according to
TM]J MRI findings. Patients with acute or chronic arthri-
tis findings on TM] MRI were considered as patients with
TM]J involvement. 21 (51.2%) patients had arthritis find-
ings on MRI of the TM]J. In our study, the frequency of
TMJ involvement in JIA patients was 51.2% (Fig. 1). Of
the patients with arthritis on TMJ MRI, 6 (28.5%) had
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Table 2 Comparison of clinical and demographical
characteristics of patients with or without TMJ involvement

TMJ MRI TMJ MRI p
Arthritis Arthritis Find-
Findigs (+) igs (+)
(n: 21) (n: 20)
Age at Diagnosis (y) 14 (66,67%) 4(20.00%) 0,003*
0-8 (Early-Onset) 7 (33,33%) 16 (80,00%)
8-16(Late-Onset)
Disease Duration (y) 388+2,57 245+01,50 0,037*
JIA Subtype 3(14,29%) 12 (60,00%) 0,006*
Oligoarticular Onset 11 (52,38%) 2(10,00%) 0,005*
Polyarticular Onset 6 (28,57%) 3(15,00%) 0,402
Systemic Onset 1 (4,76%) 3(15,00%) 0,563
Enthesitis-Related
Average Number 086+0,36 025+£044 0,0001*
of Involved Joints
Number of Involved 3(14,29%) 15 (75,00%) 0,0001*
Joints 18 (85,71%) 5 (25,00%)
1-4
>5

(JIA: juvenile idiopathic arthritis, MRI: magnetic resonance imaging, n: number,
TMJ: Temporo Mandibular Joint, y: years, *p<0.05)

acute arthritis and 15 (71.4%) had chronic arthritis find-
ings (Fig. 2A).

Clinical symptoms and/or findings suggestive of TM]
involvement of JIA were present in 6 patients (28.5%)
with evidence of involvement on TMJ MRI. One patient
had retrognathia and the other had micrognathia, these
two patients had no recorded history of jaw pain, crepi-
tation, or difficulty in chewing, while the other four
patients had complaints of jaw pain and noise from
the jaw while chewing. Among our patients with TMJ
involvement, 71.5% were asymptomatic (Fig. 2B). All
patients with clinical symptoms and signs related to TMJ
were found to have TMJ involvement on MRI.

20 of the patients included in the study had TMJ Ultra-
sonographies (USGs) obtained and reported by a radiolo-
gist; none of these USGs showed any evidence of TMJ
involvement. Of the patients with arthritis findings on
MRI of the TM]J, 9 (42%) had a USG of the TM]J, all of
which were reported as normal.

EA With TMJ Involment
E3 Without TMJ Involment

Fig. 1 Proportional characteristics of TMJ involvement in study group
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Among patients with TM]J involvement, 11 (52.3%)
had polyarticular onset, 6 (28.5%) had systemic onset,
3 (14.29%) had oligoarticular onset, and 1 (4.7%) had
enthesitis-related JIA (Fig. 2A). The rate of polyarticu-
lar-onset JIA was statistically significantly higher in the
group with involvement on TM] MRI compared to the
group without involvement (p=0.005) and the risk of
polyarticular-onset type was 9.9 (1.82-53.8) times higher
in the group with involvement compared to that without
involvement (Table 2). The rate of oligoarticular-onset
JIA was statistically significantly lower in the patient
group with TMJ involvement than in that without TM]
involvement (p=0.003), and the risk of oligoarticular-
onset type was 0.11 (0.2-0.5) times higher in the group
with involvement than in that without involvement
(Table 2). There was no statistically significant difference
in the distribution of other subtypes between the two
groups (Table 2).

Among the patients with arthritis findings on TM]
MRI, 14 (66.6%) had early-onset JIA and 7 (33.3%) had
late-onset JIA (Fig. 1B). In the patient group with TMJ
involvement, the age of early onset was found to be sta-
tistically significantly higher (p=0.003) (Table 2).

The average duration of disease from the onset of
JIA to the time of TMJ MRI was 3.88+2.57 years in the
patient group with arthritis findings on TMJ MRI and
2.45+01.50 years in the patient group without findings.
The average duration of disease was statistically signifi-
cantly higher in the patient group with TMJ involvement
(p=0.037) (Table 2) (Fig. 2A).

In patients with arthritis findings on TMJ MRI, the
average number of involved joints was statistically sig-
nificantly higher than in patients without arthritis find-
ings (p=0.0001). 18 (85.21%) of the patients with TMJ
involvement had involvement of 5 or more joints, and
the rate of multiple joint involvement was significantly
higher in this patient group (p=0.003) (Table 2) (Fig. 2A).

There was no statistically significant difference in the
distribution of ANA positivity and RF positivity between
the patient groups with and without arthritis findings on
TMJ MRI (p=0.606, p=0.592) (Fig. 2B).

EE Acute TMJ Arthritis
E Chronic TMJ Arthritis
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Fig. 2 Comparison of (A) clinical and demographical characteristics, and (B) laboratory findings of patients with and without TMJ involvement

Table 3 Comparison of treatments, compliance, and response of
treatments between patients with or without TMJ involvement

TMJ MRI TMJ MRI p
Arthritis Find-  Arthritis Find-
igs (+) igs (+)
(n:21) (n:20)
NSAID 9 (42,86%) 1 (5,00%) 0,005*
+ 12 (57,14%) 19 (95,00%)
DMARD 1(4,76%) 2 (10,00%) 0,521
+ 20 (95,24%) 18 (90,00%)
Steroid 1 (4,76%) 10 (50,00%) 0,001*
+ 20 (95,24%) 10 (50,00%)
Biological Agents 15 (71,43%) 19 (95,00%) 0,045*
+ 6 (28,57%) 1 (5,00%)
Tx Compliance 7 (33,33%) 17 (85,00%) 0,001*
Good 14 (66,67%) 3(15,00%)
Poor
Tx Response 5(23,81%) 19 (95,00%) 0,0001*
Good 16 (76,19%) 1 (5,00%)
Poor

(NSAID: Non Steroid Anti inflammatory Drugs, DMARD: Disease Modifying Anti-
Rheumatological Drugs, MRI: Magnetic Resonance Imaging, n: number, TMJ:
Temporo Mandibular Joint, y: years, *p<0.05)

HLA B27 positivity was detected in 1 (4%) of patients
with TM]J involvement, while HLA B27 positivity was
detected in 6 (30%) of patients without TMJ involvement.
In the group of patients with arthritis findings on TM]J

MRI, HLA B27 positivity was statistically significantly
lower than the other group (p=0.032). ESR and CRP
positivity and the average ESR values were significantly
higher in the patient group with arthritis findings on TM]
MRI (p=0.0001, p=0.001, p=0.0001) (Fig. 2B).

When the treatment distribution was analyzed, 31
(75.6%) of the patients were receiving Non Steroidal Anti
Inflammatory Drugs (NSAIDs), 38 (92.6%) were receiving
Disease Modifying Anti Rheumatic Drugs (DMARD:s),
30 (73.1%) were receiving steroids and 7 (17%) were
receiving biological agents (Table 1). NSAID use in the
patient group with arthritis findings on TM] MRI was
significantly lower than in those without arthritis find-
ings (p=0.005). There was no statistically significant dif-
ference between the use of DMARD:s in the two patient
groups (p=0.521). Steroid use and biologic agent use
were significantly higher in the patient group with arthri-
tis findings on TMJ MRI (p=0.005, p=0.045) (Table 3).

Logistic regression analysis as well as the variables of
age at diagnosis, average disease duration, total number
of joints involved, presence of clinical symptoms and
findings suggestive of TMJ involvement, HLA B27 posi-
tivity, elevated ESR and average ESR values, CRP positiv-
ity, use of NSAIDs, steroids, biologic agents, and disease
subtypes were performed to determine the factors affect-
ing the risk of TM] involvement, and it was found that
high number of joints involved (p=0.02) and elevated
ESR (p=0.027) were the factors that increased the risk of
TMJ involvement.
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Discussion

JIA is a chronic inflammatory disease that can involve all
synovial joints in the body. The TM] is one of the impor-
tant sites of involvement. In all subtypes of JIA, TMJs
may be involved unilaterally or bilaterally at any stage of
the disease, and may appear as the first involved joint or
the only involved joint [4].

The frequency of TMJ joint involvement in JIA varies
between 17 and 87% [4, 19]. The wide range of frequency
of TM]J involvement is due to the fact that the criteria
suggesting TMJ involvement are not fully established
and the use of screening methods varies between centers.
In our study, the prevalence of TM] involvement in JIA
patients was 52.8%. Since our study was single-centered
and the number of patients was small, the frequency of
TMJ involvement in our study does not reflect the fre-
quency of involvement in our country.

TM]J arthritis in JIA is asymptomatic in 65-85% of
patients [7, 11, 12]. The severity of clinical signs and
symptoms is directly related to the severity of inflamma-
tion, and the sensitivity of clinical signs and symptoms is
low but the specificity is high [7]. In our study, 71.5% of
the patients with TMJ involvement had no clinical signs
and symptoms suggestive of TM] involvement. All of the
symptomatic patients had TMJ MRI involvement. These
findings obtained in our study showed that clinical signs
and symptoms have low sensitivity but high specificity in
the demonstration of TMJ involvement, in accordance
with other studies.

Since the majority of patients with TM]J involvement in
JIA are asymptomatic, arthritis shows insidious progres-
sion in the joint and in most patients, the involvement is
detected after the development of a chronic and degener-
ative process. In a study conducted by Arvidsson et al. in
2010 in adult patients with JIA, it was found that 80% of
patients had chronic TMJ involvement [20]. In our study,
28.5% of patients with MRI findings of TM] involve-
ment had acute arthritis and 71.5% had chronic arthri-
tis. Because of the anatomic feautures TM]J, degenerative
processes in the joint affect the growth plate in the early
period [9, 10]. Degenerative changes in the growth plate
during the active growth period disrupt the growth and
development of the mandible and cause irreversible,
chronic, difficult to treat findings such as micrognathia,
retrognathia, malocclusions, jaw asymmetry, chronic jaw
pain, which significantly reduce the quality of life. Among
the patients with TM]J involvement included in our study,
one had micrognathia and one had retrognathia, that is,
9.52% of the patients with involvement had chronic irre-
versible sequelae affecting the external appearance and
causing loss of function, but these findings were obtained
from patient records, detailed orthodontic examina-
tion information of all patients is needed to give exact
percentages.
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Studies have shown that polyarticular subtype, early age
of onset, long disease duration, elevated ESR and ANA
positivity increase the risk of TMJ involvement, while
HLA B27 positivity decreases the risk of TMJ involve-
ment [11, 21]. In 2009, Arygropoluo et al. showed that
systemic subtype, early age of onset, long disease dura-
tion, presence of multiple joint involvement and elevated
ESR increased the risk of TM] involvement [22]. In the
studies conducted by Weiss et al. in 2008 and Billiau et al.
in 2007, no correlation was shown between JIA subtypes,
laboratory parameters, number of joints involved, age at
onset and duration of disease and TM]J involvement [23,
24]. IPolyarticular JIA, high number of involved joints
and high ESR are conditions associated with the presence
of severe inflammation in the body in JIA patients, and it
is thought that the higher frequency of TMJ involvement
in these patients is related to this high inflammatory
status [11, 21, 22]. HLA B27 positivity is usually seen in
patients with JIA associated with enthesitis with a late age
of onset and TMJ involvement is rare, and the lower inci-
dence of TM] involvement in these patients is explained
by these conditions [21]. Inflammation in the body is
more severe in JIA patients with RF positivity and joint
involvement in these patients is followed by destructive
chronic changes, but studies have not found a relation-
ship between RF positivity and TM] involvement [11, 21,
22, 24]. In our study, no association was found between
RF positivity and TM] involvement. In 2014 studies by
Gorska et al. and in 2017 studies by Kalaykova et al. TM]
involvement is more common in patients with poor treat-
ment response and in JIA patients who need multiple
drug therapy [25, 26]. In our study, it was determined
that the treatment compliance and responses of patients
with TMJ involvement were worse than those of patients
without involvement and that these patients were in need
of multidrug therapy. Poor treatment response and the
need for more aggressive treatment is associated with
high disease activity and the higher frequency of TM]
involvement in these patients may be explained by high
disease activity.

In our study, in order to determine the risk factors
for TM] involvement, logistic regression analysis was
performed with the variables of age at diagnosis, mean
disease duration, total number of joints involved, pres-
ence of clinical symptoms and signs suggestive of TM]
involvement, HLA B27 positivity, elevated ESR and mean
ESR values, CRP positivity, use of NSAIDs, steroids, bio-
logical agents, and disease subtypes, and high number of
joints involved and high sedimentation were found to be
the risk factors for TM] involvement. The risk factors for
TMJ involvement differ among the studies and no defi-
nite risk factors have been identified. For these reasons,
it is thought that TM]J involvement may occur in all JTA
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patients at any stage of the disease and screening for TMJ
involvement in all JIA patients is recommended [22, 24].

Study limitations

There is a potential for selection bias due to the retro-
spective design of our study and the clinical rationale
behind selecting patients for MRI. The patients who
underwent MRI were those identified as having risk fac-
tors for TMJ involvement or presenting with symptoms,
based on the clinical practices and literature available
at the time. This selection process might have intro-
duced bias into our study, potentially leading to a focus
on more severe cases of TM]J involvement. Furthermore,
our study is limited by being single-center and having a
small sample size, which may affect the generalizability
of our findings. Additionally, as a retrospective study, we
were unable to control certain aspects of the data col-
lection, such as the specific MRI reporting methods and
sequences used, or whether two radiologists read the
scans independently to assess inter-reader reliability. This
limitation restricts our ability to evaluate the consistency
of the MRI findings. Moreover, due to the retrospective
nature of the study, it remains unclear which patients will
progress and which will respond to therapies. The lack of
detailed treatment protocols and follow-up in terms of
treatment effects further limits the conclusions that can
be drawn about treatment efficacy. These are important
considerations for future research to address.

Conclusions

TM]J involvement is common in patients with JIA. Most
of patients with TM] involvement were asymptomatic
and most of them had chronic, degenerative changes in
their TMJ. Thus, all JIA patients should be screened regu-
larly with contrast-enhanced MRI of the TM], which is
the gold standard method to prevent chronic irreversible
sequelae. While regular MRI screening is recommended
for all JIA patients, certain practical limitations must
be considered. Factors such as the need for sedation in
younger patients, limited access to MRI machines, and
cost should be taken into account. Therefore, screening
should be prioritized for high-risk patients. Furthermore,
some factors may increase the risk of TMJ involvement,
and to better identify these high-risk patients and fully
understand which patients require screening, larger-scale
and multicenter studies are needed.
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