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ABSTRACT
 

إلى  السريرية واملخبرية باإلضافة  السمات  إلى وصف   الدراسة  األهداف: تهدف 
السبب  مجهول  اليفعي  املفاصل  بالتهاب  املصابني  للمرضى  العالج  نتائج  رصد 
)JIA( ومدى ارتباطه بالتهاب املفصل الفكي الصدغي )TMJ( في مركٍز مرجعي 

يقدم خدمات الرعاية الصحية التخصصية املتقدمة. 

املنهجية: أجريت دراسة مستعرضة تراجعية على أطفال مت تشخيصهم بالتهاب 
املفاصل اليفعي مجهول السبب في مستشفى امللك عبدالله التخصصي لألطفال 
2015م  عامي  بني  ما  الفترة  في  السعودية،  العربية  اململكة  الرياض،  مدينة  في 
 )descriptive statistics( و2019م. تضمنت الدراسة أيًضا إحصاء وصفي
لألطفال الذين ظهر عندهم التهاب املفصل الفكي الصدغي من بني أفراد املجموعة 

املصابة بالتهاب املفاصل اليفعي مجهول السبب. 

مجهول  اليفعي  املفاصل  بالتهاب  مصابة  حالة   123 استعراض  مت  النتائج:  
التهاب  هو  شيوًعا  األكثر  الفرعي  النوع  ذكور(،  و43%  إناث   57%( السبب 
عدد  بلغ   .36% بنسبة   )oligoarticular( املفاصل  قليل  اليفعي  املفاصل 
 .)n=20/123(  16% الصدغي  الفكي  املفصل  بالتهاب  املصابني  املرضى 
متعدد  نوع  التهاب من  اليفعي هي  املفاصل  التهاب  %45 من حاالت  أّن  وجد 
املفاصل )polyarticular(، وظهر عامل الروماتويد )RF( إيجابًيا في 25% 
وجني   )ANA( للنواة  املضادة  األجسام  فحص  نتائج  وظهرت  احلاالت،  من 
العالج  نتائج  التوالي. كشفت  على  و0%   45% في  إيجابية   HLA-B27((
إلى  تشير  فهي   5% املتبقية  النسبة  أما  احلاالت،  من   95% بنسبة  كاماًل  حتسًنا 

حدوث مضاعفات. 

في  الصدغي  الفكي  املفصل  التهاب  ظهور  نسبة  أن  الدراسة  اخلالصة: كشفت 
املجموعة املصابة بالتهاب املفاصل اليفعي مجهول السبب هي %16، حيث إّن 
اإلناث املصابات بالتهاب املفاصل اليفعي متعدد املفاصل أكثر عرضة لتزامن التهاب 
يزيد  أن  اإليجابي   )ANA( لفحص املرض. ميكن  مع  الصدغي  الفكي  املفصل 
من خطر اإلصابة بالتهاب املفصل الفكي الصدغي، بينما قد يساعد فحص جني 
)HLA-B27( اإليجابي على الوقاية ضد هذا املرض. تؤكد الدراسة أيًضا أهمية 

العالج املبكر في جتنب حدوث أي مضاعفات صحية.

Objectives: To describe the clinical and laboratory 
characteristic, state the treatment and outcome of 
patients with juvenile idiopathic arthritis )JIA(, and 
describe temporomandibular joint )TMJ( involvement 
as observed in a large tertiary center.

Methods: A retrospective cross-sectional study of children 
diagnosed with JIA was assessed at King Abdullah 
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Specialist Children’s Hospital, Riyadh, Saudi Arabia 
)2015-2019(, which included a descriptive analysis of 
children who had TMJ involvement among our study 
group. Subjects diagnosed with the TMJ arthritis were 
based either on clinical musculoskeletal examination or 
using contrast-enhanced MRI.

Results: We reviewed 123 cases with different JIA 
subtypes )57% females(. The most frequent subtype is 
the oligoarticular )36%(. TMJ involvement was found 
in 16% )n=20/123( of the patients, of whom 45% had 
Polyarticular JIA. The rheumatoid factor was positive 
in 25%; antinuclear antibody )ANA( in 45% and none 
showed positivity to HLAB27. Treatment resulted in 
complete resolution in 95% of cases, while Micrognathia 
and obstructive sleep apnea were the complications 
reported in 5% of cases.

Conclusion: TMJ involvement in JIA is not uncommon. 
Females with polyarticular disease were more frequently 
affected with TMJ arthritis. Positive ANA could be a risk 
factor for TMJ involvement, while positive HLAB27 
might have some protective effects. Early treatment for 
TMJ arthritis is essential to avoid possible complications.
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Juvenile idiopathic arthritis )JIA( is the most 
common chronic inflammatory arthritis in children. 

Juvenile idiopathic arthritis is a term used to describe 
a heterogeneous group of autoimmune diseases leading 
to synovial-related inflammations of unknown etiology, 
which begins before the age of 16, affects at least one 
joint and persists for not less than 6 weeks.1-3 Juvenile 
idiopathic arthritis could affect any of the axial or 
peripheral body joints and is classified according to the 
International League of Associations for Rheumatology 
)ILAR( into 7 subtypes based on the pattern of 
arthritis development during the initial 6-month 
interval, which include systemic-onset, oligoarticular, 
rheumatoid factor )RF(-positive polyarthritis, 
RF-negative polyarthritis, enthesitis-related, psoriatic, 
and undifferentiated arthritis.2 The diagnosis of JIA is 
a diagnosis of exclusion, which mainly depends on a 
clinical assessment with little to no role of laboratory 
tests or supplementary imaging studies. However, the 
laboratory and imaging  studies would be helpful in 
subtype classification.3   

Children diagnosed with JIA often develop 
inflammation of the temporomandibular joint )TMJ(. 
Temporomandibular joint is a joint that connects the 
skull with the lower jaw. An articular disc made up 
of fibrous connective tissue divides the joint space 
into upper and lower compartments. The movements 
that take place in this joint is quite complex, rotary 
or hinge movement around a horizontal axis during 
mouth opening through the center of condylar heads 
bilaterally. And gliding or translatory movement of the 
mandible in the anteroposterior and/or mediolateral 
direction. Gliding or translator movement occur at 
the upper compartment while the lower compartment 
allows rotary or hinge movement.4 The prevalence of 
TMJ arthritis in children with JIA was reported to be 
up to 87%.5-11

Untreated TMJ arthritis in children can lead to 
mandibular growth limitation, which causes jaw 
asymmetry, malocclusion, and limited maximal incisal 
opening )MIO(.11-13 Diagnosis of TMJ involvement in 
children with JIA remains difficult, thereby it would 
be beneficial to be able to identify children who are at 
high risk for TMJ involvement.10 Providers could refer 
and intervene earlier and would likely help prevent 

progression. Temporomandibular joint involvement 
may be present in all JIA subtypes and, occasionally, it is 
the only joint involved.11-14 Among local studies, clinical 
and laboratory manifestations of a total of 115 patients 
diagnosed with JIA for over a period of 15 years revealed 
that systemic and polyarticular subtypes were the most 
common. Temporomandibular joint involvement was 
not determined in this study.15

Another retrospective study of 82 patients diagnosed 
with JIA between 2007 and 2015 showed that systemic 
onset and polyarticular type were the most common 
types, respectively. However, TMJ involvement was also 
not considered in this study.16

In a US study among 330 JIA patients, only 6 patients 
had evidence of synovitis and/or degenerative changes 
of TMJ and were diagnosed with TMJ arthritis, and it 
was found to be most common in female, Caucasians, 
HLA-B27 negative, antinuclear antibody )ANA( 
negative, poly RF-negative subtype, with multiple joint 
involvement.11

The TMJ is the least diagnosed joint in children 
with JIA and their arthritis could result in permanent 
functional and cosmetic complications. Since the 
frequency of TMJ involvement among the different 
ILAR categories of JIA patients in the local study 
data is yet to be determined, we decided to conduct 
a retrospective review of all patients diagnosed with 
JIA at our institute to observe the frequency of TMJ 
involvement, define the most common type of JIA 
associated with the condition, as well as to identify 
possible risk factors and describe the treatment and 
outcome of TMJ arthritis.

Methods. The study design is a retrospective study. 
The study is a descriptive analysis to find the percentage 
of TMJ involvement in children diagnosed with  JIA.

The study was carried out in the Pediatric 
Rheumatology Clinic, King Abdullah Specialist 
Children’s Hospital )KASCH(, Riyadh, Saudi Arabia. 
We included all the subjects who were diagnosed with 
JIA from 2015 to 2019.

We utilized the ILAR criteria to include the subjects 
with JIA, whereas subjects diagnosed with the TMJ 
arthritis were based either on clinical musculoskeletal 
examination or using contrast-enhanced MRI. All 
patients should have no less than 2 clinic visits.

The demographics and clinical variables in this study 
were: age, gender, age at onset of JIA, type of JIA, age 
of TMJ involvement, laterality of TMJ involvement, 
clinical presentation )pain, tenderness, deviation of the 
mandible, decreased mouth opening(, ANA and RF, 
presence of HLA-B27, diagnostic magnetic resonance 
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imaging )MRI(, systemic treatment )non-steroidal anti-
inflammatory drugs )NSAIDs(, systemic corticosteroids, 
disease-modifying anti-rheumatic drugs )DMARDs(, 
biological therapy( and local intra-articular steroid 
injection used during the course of the disease and 
the outcome )improved, or developed complication(. 
On the one hand, the patient’s improvement was 
considered if there were no more symptoms and signs 
or mild signs and symptoms of arthritis in the TMJ that 
did not interfere with function. On the other hand, 
TMJ complication was considered if there were residual 
sequelae that affect the function or appearance of TMJ 
and make the patient a candidate for maxillofacial 
referral intended for possible intervention.

The study is about the children diagnosed with 
JIA and TMJ. For the inclusion of subjects with JIA 
disease, we applied the ILAR criteria. The diagnosis for 
the subjects with TMJ involvement were using clinical 
assessment and/or radiological modalities, the sources of 
biases may be due to the experiences of the radiologist 
as well as the clinician working experiences. To our 
understanding there may be some minimal biases.

We included all the subjects diagnosed with JIA and 
TMJ diseases during the period of 2015 to 2019, as well 
as the study is solely descriptive. Hence, there was no 
need to rely on sample size estimation.

Statistical analysis. The continuous variable were 
described as mean ± SD )standard deviation(, and the 
categorical variables as count with percentage )%(. The 

statistical analysis was carried out using SAS version 
9.4 SAS Institute, North Carolina, USA )a statistical 
software package(.

The study was approved by the Institutional and 
Ethics Review Board of King Abdullah International 
Medical Research Center )KAIMRC(.

Results. A total of 123 children were diagnosed with 
JIA. The distribution by gender was 53 )43%( boys and 
70 )57%( girls. The most frequent JIA subtype was 
oligoarticular )36%(, while the other types were poly 
JIA )22%(, Systemic-onset juvenile idiopathic arthritis 
)SOJIA( )20%(, enthesitis-related arthritis )ERA( 
)14%(, psoriatic arthritis )6%(, and undifferentiated 
arthritis )3%(.

The mean age for the diagnosis of JIA was 13.5 ± 
3.63 years old, and the mean age of TMJ involvement 
was 11 ± 4.00 years old, which are 40% younger 
than 10 years old and 60% older than 10 years old. 
The number of patients with TMJ involvement was 
20 )16%( )females = 14 [70%], males = 6 [30%](. Of 
these patients with TMJ, 45% had polyarticular JIA, 
including 20% poly JIA RF-positive and 25% poly JIA 
RF-negative. Other subtypes showed oligoarticular JIA 
20%, SOJIA 15%, ERA 15%, and psoriatic arthritis 
5% )Table 1(.

The diagnosis of TMJ arthritis was made after 
clinical presentation with pain on TMJ in 80% of cases. 
Other symptoms included having a click in 15% and 
tenderness in 25% of cases. Deviation of the mandible 
was reported in 50% of cases. Bilateral TMJ arthritis 
was reported in half of the patients and in the other 
50% )30% unilateral on the right side and 20% on the 
left side(.

Eleven patients had contrast-enhanced MRI, 
7 of them had signs of inflammation, and 4 were 
unremarkable. Nine children had clinical signs of TMJ 
pathology on physical examination, but an MRI had 
not been performed for various reasons, with family 
refusal of general anesthesia being the most frequent 
cause. Antinuclear antibody  test was positive in 45% 
and none showed positivity for HLAB27. Rheumatoid 
factor was positive in 25% )Table 1(.

Systemic medication used in patients with TMJ 
involvement at any time during the course of the disease 
included NSAIDs administered to 50% of patients, 
systemic corticosteroids in 55%, disease-modifying 
anti-rheumatic drugs )DMARDs( in 95% including 
methotrexate )MTX( in 85%, hydroxychloroquine 
in 20%, sulfasalazine in 10%, and mycophenolate 
mofetil )MMF( in 10%. Almost 100% of the patients 
with TMJ involvement had biological medications 

Table 1 - Patient disease characteristics in total study group and 
temporomandibular joint )TMJ( group.

Patient’s characteristics Total study 
group 

(n=123)

TMJ group
(n=20)

Gender
Female 57 70
Male 43 30

Type of Juvenile idiopathic arthritis  (JIA) (%)
Oligoarticular 36 20
Poly JIA 22 45
SOJIA 20 15
ERA 14 15
Psoriatic arthritis 6 5
Undifferentiated arthritis 3 None

Blood tests
Antinuclear antibody 38 45
Rheumatoid factor 5 25
HLAB27 5 None
Use of biological treatment 73 100

SOJIA: systemic-onset juvenile idiopathic arthritis, 
ERA: enthesitis-related arthritis
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used as tumor necrosis factor-α )TNF-α( antagonists, 
such as infliximab administered to 25% of patients, 
adalimumab used in 40% of cases. Similarly, 25% of 
the patients received abatacept and the same percentage 
received tocilizumab, while 5% of the patients received 
secukinumab and the same percentage received 
ustekinumab )Table 1(.

Local intra-articular corticosteroid injections were 
carried out in only 25% of the patients, and all of them 
were confirmed to have TMJ arthritis in the MRI.

In our study, treatment resulted in complete 
improvement in 95% of cases, while micrognathia and 
obstructive sleep apnea were the complications reported 
in 5% of cases )Figure 1(.

Discussion. The local data from Saudi Arabia on 
TMJ involvement among children affected with JIA is 
lacking. The frequency of TMJ arthritis and risk factors 
for this disease were not described in the 2 previously 
published cohorts from Saudi Arabia.15,16

In previous studies, estimates of TMJ involvement 
in JIA have ranged from 17% to 87% due to variation 
in assessment and examination methods.5-11 In our 
study across all types of JIA, 16% of patients have TMJ 
involvement )70% are females(. The most common 
type of JIA with TMJ involvement was found to be 
polyarticular JIA, RF-negative in 25% of cases and the 
least common type was psoriatic arthritis in only 5% 
of cases. The rate of TMJ involvement in our cohort 
was lower )16%( than the rates reported in previous 
studies. In addition, our study indicates a 15% TMJ 
involvement being reported in SOJIA; a higher and 
lower rates was previously reported.8,17-21 We found 
50% of the patients having a bilateral disease that is 
mostly in a polyarticular type.

In a previous study by Cannizzaro et al,18 among 223 
JIA patients, 86 )39%( patients had developed TMJ 
arthritis )75% were female( and the most commonly 
affected type was extended oligoarticular JIA in 61%, 
while the least affected type was enthesitis-related 
arthritis in 11%. In contrast, our cohort oligoarticular 
JIA arthritis is only 20% and enthesitis-related in 15%. 

In another study, Abramowicz et al11 reported 
a lower frequency of TMJ involvement among JIA 
categories in only 10% of 60 symptomatic patients 
patients, and the majority of them were females )87%(. 
Polyarticular RF-negative was reported to have a higher 
TMJ involvement in 32% and the least subtypes were 
psoriatic )3% ( and undifferentiated )3%(. These 
findings coincide with those of our cohort.

Temporomandibular joint arthritis was discovered 
to be presented with pain in 80% of the cases, clicking 
of the jaw in 15%, and asymptomatic in 5% of cases. 
The physical examination findings were tenderness of 
TMJ in 25%, deviation of the mandible in 50%, and 
50% of the cases have decreased mouth opening.

Clinical examination or self-report only provides 
poor performance of TMJ arthritis.22 Therefore, the 
possibility of detecting real TMJ arthritis is improved 
by combining physical examination and the use of 
images.23 Some studies have shown a high prevalence 
of TMJ arthritis using MRI in early-onset JIA even 
among asymptomatic children.24,25 Magnetic resonance 
imaging in our cohort showed TMJ synovitis in 7 
patients. However, MRI was only performed in 55% 
of patients with clinically suspected TMJ arthritis 
due to different factors related mainly to the family’s 
unwillingness to subject the child to general anesthesia.

In Cannizzaro et al18 cohort, HLA-B27 was positive 
in 3% of patients with TMJ arthritis and was also 
positive in 18% in the study of Abramowicz et al.23 

These 2 subsequent findings are inconsistent with the 
findings in our cohort because the low prevalence of 
HLA-B27 in the general population of Saudi Arabia was 
assessed using cord blood and healthy organ transplant 
donor databases.11,18-26

Systemic medications used during the course of 
this disease included NSAIDs administered to 50% of 
patients, systemic corticosteroids in 55%, DMARD 
in 95% including methotrexate )MTX( in 85%, 
hydroxychloroquine in 20%, sulfasalazine in 10% and 
mycophenolate mofetil )MMF( in 10%. Almost 100% 

Figure 1 -  Sagittal MR proton density-weighted image showing A) right 
temporomandibular joint )TMJ( )closed mouth(. There is 
irregularity with flattening of the articular surface of the 
mandibular condyle with volume loss of the disc )white 
arrow(. B) left TMJ )closed mouth(. There is irregularity with 
flattening of the articular surface of the mandibular condyle 
with volume loss of the disc )white arrow(
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of the patients with TMJ involvement had biological 
medications used as tumor necrosis factor-α )TNF-α( 
antagonists such as infliximab administered to 25% of 
the patients and adalimumab used in 40% of the cases. 
Similarly, 25% of the patients received abatacept and 
another 25% of the patients also received tocilizumab, 
while 5% of the patients received secukinumab and the 
same percentage of patients received ustekinumab.

It seems that in our cohort, TMJ arthritis is more 
frequent in JIA that has a severe course because almost 
all patients have been treated with biologic therapy 
as mentioned above. This could be different from the 
findings of other researchers, as Cannizzaro et al18 

found that only 40% required tumor necrosis factor-α 
)TNF-α( antagonists, while Abramowicz et al23 reported 
the use of biological products )adalimumab, etanercept, 
and infliximab( in only 24%.11

In  Saudi children that we described, they are older 
when they are diagnosed with JIA )mean age at onset 
of JIA was 13.5 years(; therefore, they experience less 
growth disturbances. They also receive more aggressive 
treatment including biologics which may actually 
prevent TMJ damage. Only 5% of our patients sustained 
chronic sequelae of TMJ arthritis. The current study is 
limited due to its inherent retrospective nature; MRI 
was performed in only about half of our patients with 
clinically suspected TMJ arthritis. It is possible if MRI 
was performed in all subjects in our JIA cohort including 
asymptomatic patients additional subjects would have 
been identified. Given the risks of general anesthesia, 
some of the parents had understandably refused the 
MRI for their children. It is a really important point for 
rheumatologist to provide a sufficient  information to 
children and their parents  for performing MRI under 
general anesthesia as this has been found to be effective 
in relieving child and parents anxiety. Not to mention, 
the mouth opening assessment was not performed 
objectively in most patients. 

In conclusion, TMJ involvement occurs in all JIA 
subtypes. The disease is more bilateral in our cohort 
and mostly in the polyarticular type. Females with 
polyarticular RF-negative subtype and HLA-B27 
negative are more at risk of TMJ arthritis in our cohort. 
Therefore, careful assessment of TMJ arthritis and early 
treatment are required in this vulnerable group.
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