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Facial asymmetry and mandibular hypomobility as early
indicators of temporomandibular joint involvement

in juvenile idiopathic arthritis
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Abstract

Temporomandibular joint (TMJ) involvement in juvenile idiopathic arthritis (JIA) is often underreco-
gnized. A comprehensive review highlights a frequent discrepancy between clinical symptoms and
radiologic findings in TMJ arthritis among JIA patients. Key clinical indicators include facial asymme-
try, limited mouth opening, and mandibular deviation. We present a case of a 9-year-old girl with JIA
and no reported TMJ symptoms. Clinical assessment revealed facial asymmetry, mandibular devia-
tion, and restricted mandibular mobility. Cone beam computed tomography showed the presence
of unilateral condylar flattening and shortening of the mandibular ramus. This case underscores
the importance of recognizing facial asymmetry and mandibular hypomobility as potential early
indicators of TMJ arthritis in children with JIA, even in the absence of any symptoms or signs. Early
detection through attention to subtle morphofunctional signs is imperative for improving patient

outcomes in asymptomatic JIA cases.
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Introduction

Involvement of the temporomandibular joint (TMJ)
is a common yet frequently underdiagnosed manifesta-
tion of juvenile idiopathic arthritis (JIA). This condition
may occur alongside arthritis in other synovial joints
or, in some instances, present as the initial or sole in-
dicator of the disease [1-4]. The reported prevalence
of TMJ involvement varies widely, from 17% to over 90%,
depending on the diagnostic criteria, imaging metho-
dologies, duration of the disease, and characteristics
of the patient population [1, 5-9]. A significant challenge
in diagnosing TMJ arthritis lies in its subtle and often
asymptomatic onset. Early inflammation typically does
not exhibit clear clinical signs, and considerable structu-
ral damage can occur without any noticeable symptoms.
Pain, crepitus, or functional limitations usually arise
only in the later stages of the condition. Research indi-
cates that objective indicators, such as reduced maximal
mouth opening (MMO), mandibular deviation during

movement, and facial asymmetry, can be present even
in the absence of pain [6, 7, 10-15]. Moreover, radiolo-
gic evidence of TMJ involvement has been identified in
many asymptomatic patients [9, 16].

The anatomical features of the TMJ highlight the ne-
cessity for early detection. The mandibular condyle acts
as a critical growth center and is situated close to the sy-
novial membrane. Chronic inflammation in this region
can hinder growth and remodeling, leading to complica-
tions such as dentofacial asymmetry, retrognathia, ante-
rior open bite, and long-term functional disability. These
issues may develop during crucial phases of craniofacial
development, significantly impacting the child’s quality
of life [12, 14, 16, 17].

Magnetic resonance imaging (MRI) is regarded as
the gold standard for identifying early synovial inflam-
mation; however, it is frequently underutilized due to
challenges such as limited access, high costs, and the ne-
cessity for sedation in young children [4]. In this context,
early clinical indicators — such as restricted mandibular
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mobility, facial asymmetry, and deviation upon mouth
opening — are becoming increasingly significant for di-
agnosis. Structured clinical examination protocols, such
as the Clinical Orofacial Examination proposed by Stous-
trup et al. [18], have been developed to enhance early
detection.

The distinctiveness of this case-based review lies
in its emphasis on subtle morphofunctional signs, par-
ticularly facial asymmetry and limited mandibular mo-
bility, as early indicators of TMJ arthritis, developed in
accordance with the “CAse-BAsed REview sTandards
(CABARET): Considerations for Authors, Reviewers,
and Editors” [19]. By integrating current literature with
a representative clinical case, this review seeks to raise
awareness of early-stage TMJ involvement, promote
timely imaging, and support the establishment of stan-
dardized diagnostic pathways. Early identification and
intervention are crucial for preventing irreversible dam-
age and maintaining both function and facial symmetry
in children with JIA.

Methods

This case-based narrative review was undertaken to
contextualize the presented clinical case by synthesizing
current evidence on the clinical and imaging manifesta-
tions of TMJ involvement in JIA. The aim of the literature
component is to highlight diagnostic challenges and
variability in clinical presentation, as well as to identify
patterns relevant to early detection and assessment, in
light of the case under discussion. A structured litera-
ture search was conducted in PubMed (MEDLINE), Sco-
pus, and Web of Science to retrieve relevant original
studies published up to June 2025. The search combined
key words and medical subject headings such as: “ju-
venile idiopathic arthritis,” “temporomandibular joint,”
“TMJ,” “arthritis,” “facial asymmetry,” “mandibular mo-
bility,” and “CBCT.” Boolean operators (AND, OR) were
used to refine the search strategy.

Inclusion criteria: 1) original studies involving JIA pa-
tients; 2) clinical and/or radiological assessment of TM)
involvement; 3) study populations with participants un-
der 20 years of age; 4) full-text availability in English.

Exclusion criteria: 1) narrative or systematic reviews,
meta-analyses, editorials, and conference abstracts;
2) studies exclusively involving adult populations (= 20
years); 3) research unrelated to TMJ arthritis in JIA.

After conducting an initial literature search and thor-
oughly reviewing available publications, a total of 30
studies [1-4, 6, 7, 9-17, 20-34] were included in this nar-
rative synthesis. The selection process was carried out
independently by the sole author, focusing on the rele-
vance of the studies to the clinical case presented, as
well as the availability of detailed clinical and/or radio-
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logical data on TMJ involvement in JIA. Publications that
emphasized morphofunctional assessment, imaging
findings, facial asymmetry, mandibular growth distur-
bances, and functional limitations were prioritized. Ad-
ditionally, the reference lists of all selected studies were
reviewed to identify further relevant publications using
a snowballing approach; however, this strategy did not
yield any additional eligible articles.

Although the methodology was not systematic in
the formal sense, efforts were made to ensure transpar-
ency and completeness. No formal risk-of-bias assess-
ment was conducted, in keeping with the narrative char-
acter of the review; however, care was taken to select
studies that represent a range of clinical presentations
and diagnostic methods relevant to the case scenario.

Literature review

Temporomandibular joint arthritis is a common but
often underrecognized complication of JIA, with poten-
tial consequences for both functional abilities and cra-
niofacial development. The onset of TMJ involvement
is frequently gradual and asymptomatic, making early
detection particularly challenging. This literature review
synthesizes comparative evidence on the early signs, di-
agnostic tools, and clinical significance of TMJ arthritis
in children with JIA, with the aim of supporting early rec-
ognition and multidisciplinary management [1, 3, 5-9].

Clinical symptoms alone are inadequate for reliably
detecting TMJ involvement in JIA. While some patients
report pain or masticatory difficulties, others remain as-
ymptomatic despite significant joint pathology. Savioli
et al. [13] demonstrated TMJ dysfunction in 94% of JIA
patients using the Helkimo Index, with nearly half cat-
egorized as having moderate to severe dysfunction
(grade Il or lll), whereas only 30% of them reported
mild symptoms (grade 1). Mohamed et al. [28] reported
TMJ-related symptoms in 35% of JIA patients, includ-
ing pain in 17.5%, crepitus in 7.5%, and clinical signs in
62%, with reduced MMO being the most common sign
(25%). Leksell et al. [14] observed pain at rest in 22%
of patients, pain during chewing in 71%, and pain during
mouth opening in 68%, with reduced MMO present in
32% of cases. Similar findings were reported by Paw-
laczyk-Kamienska et al. [15], who noted reduced MMO
in 58% of JIA patients with unilateral TMJ arthritis.

Despite the growing recognition of MMO as a poten-
tial clinical marker, studies by Stoll et al. [12] and Koss et
al. [21] found no significant difference in MMO between
JIA patients with and without TMJ arthritis, suggesting
limited diagnostic specificity. However, Collin et al. [29]
identified TMJ deformities in 39% of JIA patients us-
ing cone-beam computed tomography (CBCT). These
structural changes were significantly associated with
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reduced MMO. Similar conclusions were drawn by Paw-
laczyk-Kamienska et al. [15], who observed that reduced
MMO was frequently associated with radiographic ab-
normalities on CBCT, even in patients without overt
clinical symptoms. The authors [15, 29] proposed that
an MMO of less than 40 mm may serve as a sensitive
clinical marker of structural TMJ involvement.

Keller et al. [24] reported facial asymmetry in 37-41%
of JIA patients, more frequently than in healthy controls.
In the study by Pawlaczyk-Kamienska et al. [15], facial
asymmetry was observed in 23% of patients. Keller et
al. [24] also noted mandibular deviation during mouth
opening in up to 62% of JIA patients, compared to only
16% in controls. Pawlaczyk-Kamienska et al. [15] found
deviation exceeding 2 mm in 46.15% of patients, most
often directed toward the more affected joint. It is note-
worthy that these findings were based on a cohort with
confirmed unilateral TMJ arthritis.

Both studies conducted by Collin et al. [29] and
Pawlaczyk-Kamienska et al. [15] revealed strong associ-
ations between mandibular deviation, facial asymme-
try, and the severity of radiographic changes. The devi-
ation was typically directed toward the more affected
joint, and an earlier onset of the disease was associat-
ed with greater restriction of lateral movement toward
the contralateral, less affected side. These findings are
consistent with the hypothesis that unilateral TMJ in-
volvement disrupts symmetrical mandibular growth, po-
tentially leading to ramus shortening and asymmetry in
the lower third of the face. Pawlaczyk-Kamienska et al.
[15] further demonstrated the diagnostic value of func-
tional assessment. A statistically significant relationship
was found between facial asymmetry and mandibular
deviation during mouth opening. The direction of both
the mandibular and chin deviations corresponded to
the side with more pronounced radiographic damage.
A strong correlation was also observed between the age
at disease onset and reduced lateral movement toward
the less affected joint, while no association was iden-
tified with disease duration. Additionally, a positive
correlation was noted between MMO and mandibular
protrusion, with lateral movement significantly reduced
toward the more severely affected side.

Interestingly, in the study by Pawlaczyk-Kamiens-
ka et al. [15], no direct association was found between
the severity of condylar damage and clinical symptoms.
Some patients with substantial radiographic deformities
were asymptomatic, while others with only mild struc-
tural changes exhibited functional impairment. The au-
thors suggested that these observations indicate that
TMJ involvement in JIA results from a complex interplay
of factors, including growth disturbances, malocclusion,
mechanical overload, and neuromuscular adaptation.

Moreover, the severity of dentofacial deformity appears
to be influenced by the age at which the disease begins,
with an earlier onset associated with more pronounced
mandibular growth disturbances.

While CBCT is widely used to assess bony changes
such as condylar flattening, erosions, or asymmetry, it
does not detect active inflammation [11, 17]. Magnetic
resonance imaging remains the gold standard for the ear-
ly diagnosis of TMJ involvement, as it enables detailed
visualization of synovial inflammation, joint effusion,
pannus formation, and bone marrow edema [4, 9, 21, 25].
Detection rates of TMJ involvement on MRI have been re-
ported to be up to 80% in studies by Miiller et al. [30] and
Weiss et al. [9]. Moreover, MRI allows for differentiation
between active and chronic disease, thereby supporting
early and targeted therapeutic decision-making. Never-
theless, MRI access is limited in some clinical settings,
and sedation may be required for younger children.
Therefore, CBCT remains a valuable alternative for as-
sessing long-term structural damage of the TMJ, partic-
ularly in patients presenting with craniofacial asymmetry
or clinical suspicion of growth disturbances. Cone beam
computed tomography provides high-resolution imag-
ing of osseous structures with relatively low radiation
exposure, and is especially useful in detecting condylar
deformities, erosion, flattening, or asymmetry that may
indicate previous inflammatory activity [31, 35]. It is con-
sidered the modality of choice when evaluating chronic,
structural, or developmental abnormalities of the TM),
especially when MRI is contraindicated or unavailable.

Ultrasound (US) has been investigated as a non-in-
vasive and cost-effective imaging modality for TMJ as-
sessment; however, reported diagnostic performance
has been inconsistent. Jank et al. [27] demonstrated that
disc displacement could be visualized in 55.5% of exam-
ined TMJs using conventional US. Nonetheless, several
studies —including that by Weiss et al.[9] —have reported
low sensitivity of US, particularly in the early or mild stag-
es of TMJ arthritis. High-resolution ultrasound (HR-US),
as shown by Assaf et al. [33], provides enhanced visua-
lization of synovial width and condylar surface irregu-
larities, offering potential advantages over standard
US. Tonni et al. [34] reported promising correlations be-
tween HR-US measurements, particularly of the lateral
periarticular space, and MRI findings indicative of TM)
inflammation in patients with JIA. Despite these advanc-
es, systematic reviews continue to highlight the limited
sensitivity of HR-US for detecting early synovitis, as well
as significant heterogeneity in imaging protocols, which
currently preclude its widespread adoption in routine
clinical monitoring of TMJ involvement in JIA.

To address diagnostic variability, Stoustrup et al.
[18] proposed the Clinical Orofacial Examination (COFE),
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Fig. 1. Asymmetry of the lower part of the face.

Fig. 2. Mandibular deviation during mouth opening.

a standardized protocol for assessing maximum mouth
opening, lateral excursions, pain on palpation, joint
sounds, and facial asymmetry. Incorporation of such
tools into routine rheumatologic care may improve early
detection and clinical consistency across disciplines.

As an illustration of the problem, the course of the
disease in a 9-year-old child is described below.

Case description

A 9-year-old girl with a 5-year history of polyartic-
ular JIA was referred to the dentist for evaluation re-
garding potential involvement of the TMJ. Importantly,
both the patient and her caregivers reported no symp-
toms related to the TMJ, including pain at rest, during
mastication, or with jaw movement. Additionally, there
was no history of jaw trauma, orthodontic treatment, or
masticatory dysfunction. Written informed consent for
participation in the study and publication of the case
details was obtained from the patient’s legal guardian.

Reumatologia 2026; 64/2

The study protocol was approved by the Ethical Com-
mittee of the Poznan University of Medical Sciences (No.
1255/18) and was conducted in accordance with the Dec-
laration of Helsinki and local bioethics regulations.

During the extraoral examination, visible facial asym-
metry was noted, with the chin point (gnathion) deviat-
ing to the right both at rest and during movement. To
objectively assess facial symmetry, an en-face photo-
graph was taken, marked with anatomical landmarks:
the trichion, ophryon, pronasale, subnasale, and gnathi-
on. Ideally, these landmarks form a vertical midline that
divides the face into symmetrical halves; however, in
this patient, a noticeable deviation was present (Fig. 1).
Palpation of the masticatory muscles and TMJ regions
was conducted, revealing no tenderness or pain, and no
joint sounds such as clicking or crepitus were detected
during mandibular movement.

The MMO was assessed using a millimeter rul-
er to measure the distance between the incisal edges
of the upper and lower central incisors (incision superi-
us and incision inferius). This measurement was taken
twice following standardized examination protocols [36].
The recorded MMO was 30 mm, which is considered re-
duced for children under 10 years of age (normal range:
> 35 mm) [5, 15, 37]. Mandibular deviation during mouth
opening was also evaluated. In centric occlusion and at
MMGO, a pencil line was drawn on the lower central in-
cisors, aligned with the midline between the upper cen-
tral incisors. The distance between these lines indicated
the degree of mandibular deviation in the frontal plane.
A deviation of > 2 mm was deemed pathological. In this
case, a 5 mm deviation to the right was observed, ex-
ceeding the normal threshold (Fig. 2). Lateral excursions
were assessed using a similar method. From the centric
occlusion position, the patient was asked to perform
maximal lateral movements to the left and right. Again,
pencil lines were drawn on the lower incisors, extending
from the midline of the upper central incisors. A lateral
excursion range of > 6 mm was considered normal. In
this instance, movement was limited to 2 mm to the left
and 7 mm to the right, indicating restricted mobility on
the left side. Protrusive movement was measured by as-
sessing the anterior translation of the mandible from cen-
tric occlusion. A millimeter ruler was used to determine
the distance between the incisal edges of the upper and
lower central incisors along the midline. A normal range
was defined as > 4 mm. The patient exhibited a limited
protrusive movement of only 1 mm, suggesting restricted
condylar translation.

A CBCT scan was performed to examine the bony
structures. The morphometric analysis revealed:
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* right condyle: flattening and subcortical bone defects
(score of 3 according to Billiau’s TMJ radiographic
grading scale [20]);

* left condyle: maintained morphology and cortical in-
tegrity (score of 0);

* right mandibular ramus: reduced vertical height com-
pared to the contralateral side, indicative of impaired
growth likely caused by inflammation in the condy-
lar center. The height of the mandibular ramus was
measured from the condylion (the highest point on
the condylar head) to the gonion, confirming asym-
metry in ramus development (Figs. 3, 4).

Despite the absence of TMJ pain or subjective com-
plaints, the combination of findings, facial asymmetry,
restricted mouth opening and movement, and significant
condylar remodeling observed on the CBCT, confirmed
a diagnosis of unilateral TMJ arthritis. The overall clinical
and radiographic findings were consistent with a diag-
nosis of unilateral TMJ arthritis, presenting in a silent,
morphofunctional form without subjective symptoms.

Discussion

Temporomandibular joint arthritis in JIA poses a di-
agnostic challenge due to its often asymptomatic nature,
particularly in early or unilateral cases. A case involving
a 9-year-old girl with a 5-year history of polyarticular JIA
illustrates this issue. This patient exhibited no TMJ-re-
lated symptoms but was found to have unilateral con-
dylar disruption (on CBCT) and mandibular asymmetry,
highlighting the concept of “silent” morpho-functional
TMJ involvement. Although the child and her caregivers
reported no TMJ-related complaints, including pain at rest,
during chewing, or with jaw movement, and there was no
history of trauma, orthodontic treatment, or masticatory
dysfunction, the clinical examination revealed significant
abnormalities. These included facial asymmetry, a re-
duced MMO, deviation of the mandible to the right, lim-
ited left lateral excursion, and protrusive movement. All
these values fell below normative thresholds for her age.

An objective evaluation using standardized Clinical
Orofacial Examination protocols and midline tracking
confirmed asymmetrical jaw movement patterns. Cru-
cially, CBCT imaging revealed flattening and subcortical
bone defects of the right condyle, which were scored as
3 on Billiau’s TMJ radiographic grading scale. In contrast,
the morphology on the contralateral side was preserved.
Additionally, there was reduced height of the right man-
dibular ramus, measured from condylion to gonion, indi-
cating impaired vertical mandibular growth likely due to
condylar inflammation. The absence of joint sounds and
pain upon palpation, together with this degree of mor-
phological asymmetry and restricted movement, strong-
ly suggests silent unilateral TMJ arthritis.

Fig. 3. Cone beam computed tomography (CBCT)
— left mandibular ramus (normal).

Fig. 4. Cone beam computed tomography (CBCT)
right mandibular ramus (flattened, reduced
height).

This case illustrates the concept of morphofunctional
TM)] arthritis, where clinical asymmetry and functional lim-
itations appear either before or in the absence of classic
symptoms like pain or crepitus. Recent literature [15, 29]
has reported similar cases in which radiographic changes
in the condyle were observed in patients who did not
present with any subjective complaints. These findings
underscore the importance of conducting objective func-
tional assessments and imaging protocols in the routine
care of all children with JIA, even when they show no TMJ
symptoms. Additionally, this case supports the notion
that facial asymmetry and reduced jaw mobility should
be considered primary clinical red flags for TMJ screen-
ing, especially when accompanied by risk factors such
as a polyarticular disease course, a young age at onset,
and a long disease duration. Researchers [15] emphasize
the connection between disease duration and structural
abnormalities in the TMJ, underscoring the progressive
nature of untreated or subclinical joint involvement.

From a diagnostic perspective, the use of CBCT was
crucial in confirming the presence of structural damage
in the TMJ in this case. While MRI is considered the gold
standard for assessing active inflammation, CBCT pro-
vides high-resolution images of bone structures and is

Reumatologia 2026; 64/2
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particularly effective in detecting flattening, erosions,
and condylar asymmetry — findings that are important
for complex (pediatric dentist, orthodontic, and surgery)
treatment planning. Although MRI was not performed in
this case, which means active synovitis may have gone
undetected, the severity of the remodeling observed
on CBCT indicates a long-standing, likely inflammatory
process. The unilateral shortening of the mandibular
ramus indicates that TMJ arthritis has already impaired
vertical growth on the affected side of the mandible. If
left untreated, this asymmetry may worsen, potentially
leading to permanent dentofacial deformities, such as
micrognathia, anterior open bite, and functional occlusal
disturbances. These issues extend beyond mechanical
function and can affect aesthetic appearance, psycho-
social well-being, and overall quality of life, particularly
during adolescence — a time when social sensitivity is
heightened.

This case emphasizes the clinical value of the Clini-
cal Orofacial Examination protocol [18]. This protocol
standardizes the assessment of jaw mobility, devia-
tion, asymmetry, joint sounds, and tenderness. When
systematically applied in rheumatology settings, such
protocols can effectively bridge the gap between clini-
cal observations and radiologic confirmations. The find-
ings from this case illustrate how even a symptom-free
patient can benefit from a structured morphofunctional
evaluation, allowing for earlier detection and interven-
tion.

The silent progression of TMJ arthritis necessitates
proactive JIA diagnostic strategies. Key clinical insights
from this case include the following: the absence of pain
does not rule out significant TMJ pathology; facial asym-
metry and restricted mandibular function are critical
red flags, even in asymptomatic JIA children; CBCT can
reveal advanced structural changes that may go unno-
ticed during a clinical examination; and standardized
morphofunctional assessments, such as COFE, should
be incorporated into routine follow-up visits for JIA. Early
detection enables timely interdisciplinary interventions,
which may help prevent long-term deformities.

This case-based review is limited by its focus on
a single patient and the lack of MRI, which could have
identified active inflammation. While the findings are
illustrative, they may not apply to all subtypes or stag-
es of JIA. Additionally, without long-term follow-up, we
cannot assess the trajectory of disease progression or
treatment response. Nevertheless, this case highlights
a highly relevant and often underdiagnosed presenta-
tion of TMJ arthritis, underscoring its implications for
clinical practice and screening policies.

Findings from larger studies support the importance
of an individualized case perspective. Savioli et al. [13]
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demonstrated that 94% of JIA patients experienced TM)
dysfunction. Additionally, Mohamed et al. [28] reported
that 35% of JIA patients exhibited TMJ-related symp-
toms, while 62% showed clinical signs, with reduced
MMO being the most common sign, at 25%. Leksell et al.
[14] observed reduced MMO in 32% of their cases, and
similar findings were reported by Pawlaczyk-Kamienska
et al. [15] (58%). In contrast, Stoll et al. [12] and Koss et
al. [21] found no significant differences in MMO between
patients with TMJ arthritis and those without, highlight-
ing a limitation in diagnostic specificity. Collin et al. [5]
identified TMJ deformities in 39% of JIA patients using
CBCT. These deformities were significantly associated
with reduced MMO, pain upon palpation, and crepitus,
which were often present even in asymptomatic individ-
uals. Pawlaczyk-Kamienska et al. [15] also reported facial
asymmetry in 23% of patients and mandibular devia-
tion in 46.15% of cases, with most deviations directed
toward the more affected joint. Furthermore, their study
showed that a younger age at onset correlated with
greater lateral movement restriction toward the contra-
lateral joint.

In summary, clinical examination alone lacks suffi-
cient sensitivity and specificity in detecting TMJ involve-
ment in JIA. Although features such as facial asymmetry,
mandibular deviation, and restricted lateral movement
may indicate TMJ pathology, a definitive diagnosis re-
quires integration of clinical, functional, and radiograph-
ic data. Temporomandibular joint arthritis may lead to
condylar growth inhibition and joint dysfunction, po-
tentially resulting in progressive dentofacial deformity.
However, when joint function and loading conditions are
preserved, craniofacial development may proceed nor-
mally, even in the presence of structural abnormalities.
These findings underscore the importance of early, com-
prehensive assessment and individualized monitoring in
patients with JIA to prevent irreversible developmental
complications.

Conclusions

This case highlights the importance of recognizing
silent TMJ arthritis in JIA patients. The subtlety of symp-
toms can lead to delayed diagnoses and potential long-
term implications, including compromised oral function
and altered quality of life. Future research should focus
on improving diagnostic methods and enhancing ear-
ly detection strategies for TMJ involvement in children
with JIA. Furthermore, longitudinal studies are essential
to better understand the impact of silent TMJ arthritis
on overall joint function and patient well-being, which
can inform treatment protocols and improve outcomes
in this vulnerable population.



Temporomandibular joint in a juvenile idiopathic arthritis patient

157

Acknowledgements

The authors would like to thank the patient and her

parents for their participation in this study.

Disclosures

Conflict of interest: The author declares no conflict of in-
terest.

Funding: No external funding.

Ethics approval: Not applicable.

Data availability: Not applicable.

10.

1L

References

Martini G, Bacciliero U, Tregnaghi A, et al. Isolated temporo-
mandibular synovitis as unique presentation of juvenile idio-
pathic arthritis. ] Rheumatol 2001; 28: 1689-1692.

. Scolozzi B Bosson G, Jaques B. Severe isolated temporoman-

dibular joint involvement in juvenile idiopathic arthritis. J Oral
Maxillofac Surg 2005; 63: 1368-1371, DOI: 10.1016/j.joms.2005.
05.300.

. Cedstromer A, Andlin-Sobocki A, Berntson L, et al. Temporoman-

dibular signs, symptoms, joint alterations and disease activity
in juvenile idiopathic arthritis — an observational study. Pediatr
Rheumatol Online J 2013; 11: 37, DOI: 10.1186/1546-0096-11-37.

. Argyropoulou MI, Margariti PN, Karali A, et al. Temporoman-

dibular joint involvement in juvenile idiopathic arthritis: clini-
cal predictors of magnetic resonance imaging signs. Eur Radi-
ol 2009; 19: 693-700, DOI: 10.1007/s00330-008-1196-2.

. Collin M, Resnick C, LeBlanc JG, et al. TMJ involvement in chil-

dren with JIA: a systematic review. J Oral Rehabil 2021; 48:
388-400, DOI: 10.1111/joor.13060.

. Arabshahi B, Cron RQ. Temporomandibular joint arthritis in juve-

nile idiopathic arthritis: the forgotten joint. Curr Opin Rheumatol
2006; 18: 490-495, DOI: 10.1097/01.bor.0000240360.24465.4c.

. Pedersen TK, Jensen JJ, Melsen B, Herlin T. Resorption of the tem-

poromandibular condylar bone according to subtypes of juve-
nile chronic arthritis. J Rheumatol 2001; 28: 2109-2115.

. Pawlaczyk-Kamienska T, Pawlaczyk-Wréblewska E, Boryse-

wicz-Lewicka M. Early diagnosis of temporomandibular joint
arthritis in children with juvenile idiopathic arthritis: a sys-
tematic review. Eur J Paediatr Dent 2020; 21: 219-226, DOI:
10.23804/ejpd.2020.21.03.12.

. Weiss PF Arabshahi B, Johnson A, et al. High prevalence

of temporomandibular joint arthritis at disease onset in chil-
dren with juvenile idiopathic arthritis, as detected by magnet-
ic resonance imaging but not by ultrasound. Arthritis Rheum
2008; 58: 1189-1196, DOI: 10.1002/art.23401.

Twilt M, Schulten AJM, Verschure F, et al. Long-term follow-up
of temporomandibular joint involvement in juvenile idiopath-
ic arthritis. Arthritis Rheum 2008; 59: 546552, DOI: 10.1002/
art.23532.

Huntjens E, Kiss G, Wouters C, et al. Condylar asymmetry in
children with juvenile idiopathic arthritis assessed by cone-
beam computed tomography. Eur J Orthod 2008; 30: 545-551,
DOI: 10.1093/ejo/cjn056.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Stoll ML, Kau CH, Waite PD, Cron RQ. Temporomandibular joint
arthritis in juvenile idiopathic arthritis, now what? Pediatr
Rheumatol 2018; 16: 32, DOI: 10.1186/512969-018-0244-y.
Savioli C, Silva CA, Ching LH, et al. Dental and facial char-
acteristics of patients with juvenile idiopathic arthritis. Rev
Hosp Clin Fac Med Sao Paulo 2004; 59: 93-98, DOI: S0041-
87812004000300001.

Leksell E, Ernberg M, Magnusson B, Hedenberg-Magnusson B.
Intraoral condition in children with juvenile idiopathic arthritis
compared to controls. Int J Paediatr Dent 2008; 18: 423-433,
DOI: 10.1111/j.1365-263X.2008.00931.x.

Pawlaczyk-Kamienska T, Kulczyk T, Pawlaczyk-Wréblewska E, et
al. Limited Mandibular Movements as a Consequence of TMJ
Involvement in JIA. J Clin Med 2020; 9: 2576, DOI: 10.3390/
jcm9082576.

Hu Y, Verdonck A, Carels C, et al. Comparison of clinical and
radiographic findings for TMJ involvement in JIA. ) Dent Res
2009; 88: 294-299, DOI: 10.1177/0022034508331110.

Twilt M, Mobers SM, Arends LR, et al. Temporomandibular in-
volvement in juvenile idiopathic arthritis. ] Rheumatol 2004;
31: 1418-1422.

Stoustrup B Twilt M, Spiegel L, et al. Clinical Orofacial Ex-
amination in Juvenile Idiopathic Arthritis: International Con-
sensus-based Recommendations for Monitoring Patients in
Clinical Practice and Research Studies. ] Rheumatol 2017; 44:
326-333, DOI: 10.3899/jrheum.160796.

Benlidayi IC, Gupta L. CAse-BAsed REview sTandards (CABA-
RET): Considerations for Authors, Reviewers, and Editors. J Ko-
rean Med Sci 2024; 39: €225, DOI: 10.3346/jkms.2024.39.e225.
Billiau AD, Hu Y, Verdonck A, et al. Temporomandibular joint
arthritis in juvenile idiopathic arthritis: prevalence, clinical
and radiological signs, and relation to dentofacial morpholo-
gy. ) Rheumatol 2007; 34: 1925-1933.

Koos B, Twilt M, Kyank U, et al. Reliability of clinical symptoms
in diagnosing temporomandibular joint arthritis in juvenile
idiopathic arthritis. J Rheumatol 2014; 41: 1871-1877, DOI:
10.3899/jrheum.131337.

Engstrom AL, Wanman A, Johansson A, et al. Juvenile arthritis
and development of symptoms of temporomandibular disor-
ders: a 15-year prospective cohort study. J Orofac Pain 2007;
21: 120-126.

Arvidsson LZ, Flatp B, Larheim TA. Radiographic TMJ abnor-
malities in patients with juvenile idiopathic arthritis followed
for 27 years. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2009; 108: 114-123, DOI: 10.1016/j.tripleo.2009.03.012.

Keller H, Miiller LM, Markic G, et al. Is early TMJ involvement in
children with juvenile idiopathic arthritis clinically detectable?
Pediatr Rheumatol Online J 2015; 13: 56, DOI: 10.1186/512969-
015-0056-2.

Stoustrup P, Pedersen TK, Ngrholt SE, et al. Interdisciplinary
management of dentofacial deformity in juvenile idiopathic
arthritis. Oral Maxillofac Surg Clin North Am 2020; 32: 117-
134, DOI: 10.1016/j.coms.2019.09.002.

Kiiseler A, Pedersen TK, Gelineck J, et al. A 2-year follow-up
study of enhanced MRI and clinical examination of the TMJ in
children with juvenile idiopathic arthritis. J Rheumatol 2005;
32: 162-169.

Reumatologia 2026; 64/2


https://doi.org/10.1186/s12969-018-0244-y

158

Tamara Pawlaczyk-Kamienska

27.

28.

29.

30.

3L

32.

Jank S, Hasse S, Strobl H, et al. Sonographic investigation
of the TMJ in patients with juvenile idiopathic arthritis: a pilot
study. Arthritis Rheum 2007; 57: 213-216.

Mohammed VY, Saeed O, Zaghloul N, et al. Juvenile idiopathic
arthritis and the temporomandibular joint. Alexandria Journal
of Medicine 2012; 48:123-129, DOI: 10.1016/j.ajme.2011.11.004.
Collin M, Christidis N, Hagelberg S, et al. Temporomandibu-
lar involvement in children and adolescents with juvenile id-
iopathic arthritis: a 2-year prospective cohort study. Sci Rep
2024; 14: 5512, DOI: 10.1038/541598-024-56174-3.

Miiller L, Kellenberger CJ, Cannizzaro E, et al. Early diagnosis
of temporomandibular joint involvement in juvenile idiopath-
ic arthritis: a pilot study comparing clinical examination and
ultrasound to magnetic resonance imaging. Rheumatology
2009; 48: 680-685. DOI: 10.1093/rheumatology/kep068.
Hintze H, Wiese M, Wenzel A. Cone beam CT and convention-
al tomography for the detection of morphological temporo-
mandibular joint changes. Dentomaxillofac Radiol 2007; 36:
192-197, DOI: 10.1259/dmfr/25523853.

Hussain AM, Packota G, Major PW, Flores-Mir C. Role of differ-
ent imaging modalities in assessment of temporomandibular
joint erosions and osteophytes: a systematic review. Dento-
maxillofac Radiol 2008; 37: 63-71, DOI: 10.1259/dmfr/16932758.

Reumatologia 2026; 64/2

33.

34.

35.

36.

37.

Assaf AT, Kahl-Nieke B, Feddersen J, Habermann CR. Is
high-resolution ultrasonography suitable for the detection
of temporomandibular joint involvement in children with
juvenile idiopathic arthritis? Dentomaxillofac Radiol 2013; 42:
20110379, DOI: 10.1259/dmfr.20110379.

Tonni |, Borghesi A, Tonesi S, et al. An ultrasound protocol for
temporomandibular joint in juvenile idiopathic arthritis: a pi-
lot study. Dentomaxillofac Radiol 2021; 50: 20200399, DOI:
10.1259/dmfr.20200399.

Costello A, Twilt M, Lerman MA; CARRA Registry Investigators.
Provider assessment of the temporomandibular joint in Ju-
venile idiopathic arthritis: a retrospective analysis from the
CARRA database. Pediatr Rheumatol Online J 2024; 22: 41,
DOI: 10.1186/512969-024-00968-2.

Farkas LG. Anthropometry of the head and face. 2" ed. Raven
Press, New York 1994.

Miiller L, van Waes H, Langerweger C, et al. Maximal mouth
opening capacity: percentiles for healthy children 4-17 years
of age. Pediatr Rheumatol Online J 2013; 11: 17, DOI: 10.1186/
1546-0096-11-17.



	_Hlk40909085

