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INTRODUCTION

A widely accepted taxonomic classification of temporomandibular disorders (TMD) provided 
by diagnostic criteria for TMD (DC/TMD) states temporomandibular joint disorders 
as wide term that includes disk displacement disorders, degenerative joint disease, and 
subluxation.[1] is classification also includes masticatory muscle disorders, headache attributed 
to TMD, and associated structures. After chronic low back pain, TMD are second most common 
musculoskeletal condition among general population USA.[2,3] Epidemiological studies report of 
10% TMD’s worldwide with female predominance with age range from 20 to 40 years.[2] TMD 
are known to be most common reason for non-odontogenic pain in the orofacial region and 
usually patients present with associated symptoms of otalgia, headaches, or toothaches.[1,4] DC/
TMD is a comprehensive tool to evaluate the TMD’s that are based on physical and psychological 
criteria.[1,4] e other subjective symptoms that are usually reported are TMJ sounds during jaw 
function, and deviation or restriction of mandibular movements.[1,4]

e previous studies and investigations have shown higher prevalence of TMD in patients with 
malocclusion.[5] ere are other studies and literatures that state that orthodontic treatments have 
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no effects on the temporomandibular joint. Recent systematic 
reviews even claim that there are insufficient research data to 
develop the relationship between orthodontic interventions 
and TMD.[6-7] Manfredini et al. state that the onset or relief of 
TMD signs or symptoms during active orthodontic treatment 
is possibly a casual finding.[5] At the same time, there is enough 
evidence to support that internal derangements of TMJ can 
manifest altered craniofacial structures and may represent as 
facial asymmetry.[8-14] e cephalometric analysis in individuals 
with TMD as compared to control groups shows significant 
craniofacial differences.[11,15-20] Panoramic radiographs are 
another readily available screening tool for observing condylar 
pathology. Condylar changes indicative of pathology on a 
panoramic radiograph include condyle flattening, osteophyte 
formation, and/or vertical ramus asymmetry.[8]

e routine imaging for initial records in an orthodontic setting 
include panoramic and cephalometric radiographs. ere 
remain several controversies on orthodontic treatment having 
a cause-effect relationship on TMD, and the exact relationship 
still remains to be elucidated. is case series reports patients 
[Table  1] who underwent active orthodontic treatment and 
exhibited resorption of mandibular condyle on panoramic 
radiographs suggestive of idiopathic condylar resorption.

e present case series was to assess the clinical and 
radiographic features of TMJ osteoarthritis in three 
adolescent patients who were asymptomatic before 
orthodontic treatment, and to stimulate further trials that 
can study and establish the possible association between 
TMJD and orthodontic treatment. Case reports/series have 
often introduced protocols to orthodontic therapy that have 
stimulated evidence based research on the topic.[21]

CLINICAL EXAMINATION

Clinical examinations of the patients included assessment of 
the following: TMJ sounds (clicking or crepitation), range 
and deviation of mouth opening, tenderness to palpation of 

the joint and the masticatory muscles, and joint or muscle 
pain during mouth opening and protrusive or lateral 
mandibular movements.

Case #1

A 10-year-old female presented with skeletal Class II profile 
(ANB=5), and Class II Division 1 malocclusion. Patient was in 
early mixed dentition phase, with increased overjet and deep 
overbite, patient also presented with midline diastema with lower 
frenum attachment, bilaterally impacted canines and severe 
root resorption of the maxillary central incisors. Patient had 
no history of bruxism or clenching and reported no pain in the 
TMJ [Figure 1]. Data collection including panoramic imaging 
before orthodontic treatment, revealed a normal morphology of 
both right and left mandibular condyles [Figure 2]. Orthodontic 
treatment with the upper and lower fixed edgewise appliances, 
(0.22 Roth) was performed subsequent to surgical exposure 
of the upper first canines. After several steps of rounding and 
leveling, progress panoramic radiograph was taken and right 
condylar resorption was noted at this time [Figure 3]. On clinical 
examination of the TMJ clicking was noted. Patient was referred 
to orofacial pain specialist and was advised to continue active 
orthodontic treatment. Herbst appliance was used for 6 months 
to address the 10 mm overjet. A new panoramic radiograph was 
taken to evaluate the progression of the orthodontic treatment 
[Figure  4]. While assessing the new panoramic radiograph, 
we noticed further progression of condylar resorption on the 
right side, but patient remained asymptomatic. Finishing and 
detailing were done in 19 × 25 stainless steel archwires. Final 
records obtained at the debond visit, which included panoramic 
radiograph also exhibited further flattening of the right condyle 
[Figure 5].

Case #2

A 12-year-old female presented with skeletal Class 1 profile 
(ANB=1), Angle Class II on the left, and Class I on the right 

Figure 1: Initial intra-oral records of 10-year-old female in early mixed dentition. Class II Division 1 malocclusion, with increased overjet 
and deep overbite, midline diastema, and low frenum attachment.
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side. e patient was in permanent dentition, with crowding 
in maxillary and mandibular arches, increased overjet (5 mm) 
and deep bite. e patient did not report of any history of 
bruxism or clenching and reported no pain in the TMJ 
[Figure  6]. Panoramic image before orthodontic treatment 
revealed a normal morphology of the both right and left 
mandibular condyles [Figure 7]. Orthodontic treatment with 
the upper and lower fixed edgewise appliances, (0.22 Roth) 
appliance was performed, after which panoramic radiograph 
was taken and bilateral condylar resorption was noted 
[Figure 8]. On clinical examination of the TMJ clicking was 
noted, the patient also complained of mild pain on the left 

side. Patient was referred to orofacial pain specialist and was 
advised to continue active orthodontic treatment. Finishing 
and detailing were completed and final records were obtained 
at the debond visit.  Final panoramic radiograph also 
exhibited further flattening of both right and left condyles, 
more so on the left condyle [Figure 9].

Case #3

A 11-year-old female presented with skeletal Class II profile 
(ANB=7), and Class II Division 1 malocclusion. e patient 
was in mixed dentition, with crowding, increased overjet (7 
mm), and deep overbite. e patient did not report of any 
history of bruxism or clenching and was asymptomatic 
[Figure 10]. Panoramic image before orthodontic treatment 
revealed normal morphology of left and right mandibular 
condyles [Figure  11]. Orthodontic treatment started with 
hyrax expander, followed by the upper and lower fixed 
edgewise appliances (0.22 Roth). e patient had extractions 

Figure 2: A 10-year-old female with bilaterally impacted canines 
and severe root resorption of the maxillary central incisors. 
(a) Panoramic radiograph with normal osseous morphology of the 
TMJ. (b) Tracing of the initial panoramic radiograph.

b

a

Figure 3: Progress panoramic image of the patient taken at age 
11 years. (a) Panoramic image shows right-condyle resorption. 
(b) Tracing of right-condyle showing right-condyle resorption.

ba

Figure 4: Progress panoramic image of the patient taken at age 12 
years. (a) Panoramic image shows flattening of the right-condyle. 
(b) Tracing of the right condyle showing flattening.

ba

Figure 5: Panoramic image of the patient taken at age 13 years. 
(a) Panoramic image shows further flattening of the right-condyle. 
(b) Tracing of the panoramic image showing further flattening of 
the right-condyle.

ba
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of the upper first premolars and lower second premolars after 
which panoramic radiograph was taken and bilateral condylar 
resorption was noted [Figure  12]. On clinical examination 
of the TMJ unilateral clicking on the right TMJ was noted. 
e patient was referred to orofacial pain specialist and was 
advised to continue active orthodontic treatment. Finishing 
and detailing were done in 19 × 25 stainless steel archwires. 
Final records obtained at the debond visit, which included 
panoramic radiograph also exhibited further flattening of the 
right condyle.

DISCUSSION

e conundrum still prevails between TMD and orthodontic 
treatments. e previous data analyzed different variables 
including dental and skeletal occlusion, TMJ symptoms, 
condylar position, and various orthodontic treatment and 
its effects on TMJ. Nonetheless, there is not any conclusive 
evidence suggestive of any correlation between them. e 

Figure 6: Initial intra-oral records of 12-year-old female with Angle Class II on the left and Class I on the right side. Patient was in permanent 
dentition, with crowding in maxillary and mandibular arches, increased overjet (5 mm) and deep bite.

Figure 7: Initial panoramic image of 12-year-old female. 
(a) Panoramic radiograph with normal osseous morphology of the 
TMJ. (b) Tracing of the right and left condyles.

b

a

Figure 8: Progress panoramic image of the patient taken at age 
13 years. (a) Panoramic image shows flattening of both right and 
left condyles. (b) Tracing of the right and left condyles showing 
flattening.

b

a
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cases presented here may enlighten and educate the dentist 
about the just as seen in these cases and the current literature 
it is difficult and almost impossible to foresee which patient 
might end up with TMJ disorder during or after orthodontic 
treatment.

Wang et al. showed the occurrence of TMJOA increased 
sharply in patients in the 11–19 years of age range, which 
corresponds with the ages when the greatest proportion of 
adolescents received orthodontic treatment. Some patients 
in this series were found using regular pre-orthodontic 
screening radiographic examination.[22] erefore, it is 
particularly important for orthodontists to notice the 
shape and osseous status of articular surface of the condyle 
when they conduct standard pre-orthodontic radiographic 
examinations. Unfortunately, there are still many unknown 
factors related to the cause and progress of TMJOA. 
Orthodontic therapy and mechanics should be appropriately 
directed for symptomatic patients, particularly because stress 
on the joints may result in secondary degeneration of the 
condyle (secondary OA) and failure of orthodontic treatment 
itself.

In addition, there are no data which identify a link between 
active orthodontic intervention and the causation of TMD. 
However, there are multiple factors that can play a role in the 
condylar resorption; one of them may be orthodontic forces, 

Figure 10: Initial intra-oral records of 11-year-old female with Angle Class II malocclusion. Patient was in mixed dentition, with crowding, 
increased overjet (7 mm) and deep overbite.

Figure 9: Progress panoramic image of the patient taken at age 14 
years. (a) Panoramic image shows further flattening of the right and 
left condyles. (b) Tracing of the panoramic image showing further 
flattening of both the right and left condyles.

b

a

Table 1: Table of three patients representing: Age, Skeletal and Dental Classification, Treatment type and duration of treatment.

1st Case 2nd Case 3rd Case

Age 10 12 11
Skeletal classification Class II Class -I Class II
Angle’s malocclusion Class II Division 1 Class II on left and Class I on right Class II Division I
Edgewise application 0.22 Roth+Herbst 0.22 Roth 0.22 Roth+Extractions
Finishing arch wire 19×25 stainless steel 19×25 stainless steel 19×25 stainless steel 
Total duration of the Tx 36 months 36 months 24 months
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which may contribute either to the initiation or progression 
of the TMD. e apparent random nature of the progression 
of such a disease process demonstrates the need for a clear, 
unambiguous informed consent.

Furthermore, there is not much evidence available to validate 
these finding and further studies with regimented protocols 
and controls are required to better understand the etiology 
behind these condylar resorptions which are observed during 
the orthodontic treatments.

SUMMARY

Radiographic abnormalities in the condylar morphology 
were pathological findings in three ongoing orthodontic 
treatment cases. ese pathological findings along with 
comprehensive evaluation suggest the development of TMD 
that need appropriate referral and further investigation. ese 
findings can be presented in symptomatic and subjective 
symptoms may include joint sound, joint pain, associated 
headache or abnormal jaw opening, or changes in occlusion. 
At the same time, asymptomatic patients can present with 
similar radiographic findings. A complete history review and 
comprehensive evaluation are required to rule out any other 
possible diagnosis for autoimmune disorders or idiopathic 
condylar resorption. Comprehensive evaluation should also 
include the jaw function and muscle palpation DC/TMD. A 
close follow-up and diligent monitoring is required during 
orthodontic treatment. Panoramic radiographs are still used 
as a screening aid in the detection of osseous changes of the 
TMJ, so this does not warrant additional imaging to monitor 
changes that may occur during treatment.

Limitations

Although, we used panoramic radiographs to assess the 
changes in the articular surface of the condyles, which is 
essentially a two-dimensional diagnostic imaging tool. 
Nevertheless, panoramic radiographs still appear to be widely 
used for screening and preliminary diagnosis of TMJ space 
deficiencies and bone disorders.[23-25] Honey et al. looked at a 
sample of skulls and showed that the accuracy of panoramic 
projection was 0.64 (0.11).[26] Another study indicated that, 
compared with CBCT, the diagnostic accuracy of panoramic 
radiography, transpharyngeal, and transcranial projection 
was 90.64%, 94.10%, and 86.97%, respectively.[27]
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Figure 11: Initial panoramic radiograph taken beforeprior to 
orthodontic treatment. (a) Panoramic radiograph revealed normal 
morphology of the left and right mandibular condyles. (b) Tracing 
of the right and left condyles.

b

a

Figure 12: Progress panoramic image of the patient at age 12 years. 
(a) Panoramic image showing further flattening of the left and right 
condyles. (b) Tracing of the condyles showing flattening of the right 
and left condyles.

b

a
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