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Abstract 
Temporomandibular disorders (TMDs) involve different conditions with similar symptoms and signs affecting 
the temporomandibular joints (TMJs), the muscles of mastication, or both. The symptoms and signs of TMDs are 
several: pain and tenderness in and around the TMJs and muscles of mastication, limitation and lack of coordina-
tion in jaw movement, joint sounds – clicking and/or crepitus, episodes of closed lock or open lock, headaches. 
In the TMD, degenerative joint disease (DJD), also called osteoarthritis (OA), may be a local condition or part of 
a systemic disease. According to the Research Diagnostic Criteria for Temporomandibular Disorders RDC/TMD, 
OA involves the presence of reported symptoms and clinical signs. As regards the possible causes, the literature 
indicates that mechanical load may act as a trigger factor for a various degenerative modification resulting in con-
dylar resorption when host remodeling capacity is lost. Although the role of occlusion in the etiology of TMD is not 
absolutely assessed, occlusal interferences could affect TMD. The aim of this case report is to present the history 
over time (20 years follow-up) of a female adult patient with osteoarthritis of TMJs, who showed an adaptative 
reshaping of the condyles and to consider the possible relation with orthodontic treatment and occlusal rehabi-
litation. 
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Introduction
In 1934, Costen reported a syndrome in which he hypo-
thesized that occlusal modification may produce effects 
on the Temporomandibular Joint (TMJ).
30 years later, Thompson, an orthodontist, explained that 
some malocclusions could cause a condylar displacement. 
Consequently, the malocclusion correction could have im-
proved temporomandibular disorders symptoms (1).
However, recent studies concluded that there is no corre-
lation between TMDs and dental malocclusion and there 
is no scientific evidence that orthodontic treatment can 

be considered neither etiology nor cure for TMD symp-
toms (2,3).
Among TMD, one of the most frequent is anterior disc 
displacement (ADD),whose symptoms and signs are 
joint sounds and clicking, joint pain or tenderness, man-
dibular range of motion, masticatory difficulty, etc.
Several imaging studies have shown that continued disc de-
formity, flattening and deformation of the articular eminen-
ce and regression of the condylar size (Degenerative joint 
disease - DJD) are likely to happen in patients with internal 
derangement (ID) and anterior disk displacement (4).
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It has been estimated DJD has a prevalence ranging from 
8% to 35% (5). The percentage grows up to 60% in in-
dividuals with disc displacement without reduction (6). 
In the TMD, degenerative joint disease (DJD), also cal-
led osteoarthritis (OA), may be a local condition or part 
of a systemic disease. The use of instrumental investi-
gations, such as MRI and CT Cone Beam, is necessary 
to highlight bone changes and to confirm the diagnosis.
As regards the possible causes, the literature indicates 
that mechanical load may act as a trigger factor for a 
various degenerative modification resulting in condylar 
resorption when host remodeling capacity is lost (7).
OA leads to malocclusion characterized by a mandibular 
backward rotation, distal molar occlusion with increased 
overjet due to the reduction of the joint space and pro-
bably caused by anterior or medio-anterior displacement 
of the disc. Eventually, although the role of occlusion in 
the etiology of TMD is not absolutely assessed, occlusal 
interferences could affect TMD (8).
The aim of this case report is to present the history over 
time (20 years follow-up) of a female adult patient with 
osteoarthritis of TMJs, who showed an adaptative resha-
ping of the condyles and to consider the possible relation 
with orthodontic treatment and occlusal rehabilitation.

Fig. 1: Pretreatment records: A) Initial bilateral  TMJ tomography showing posterior bilateral condyle displacement. B) Pretreatment bilateral 
TMJ tomography. C,D) Pretreatment facial and intramural views. Due to the reduced mouth opening consequent to the joint pain, it was not 
possible to carry out routine occlusal photos. E) Pretreatment axiographic tracing of opening and closing movements. F) Pretreatment pan-
oramic. G) Pretreatment digitized dental casts. H) Pretreatment lateral radiograph and cephalometric tracing and lateral radiograph.

Case Report
In 1996 Stefania, a 31 year old woman, comes to our 
observation with TMD symptoms: bilateral click during 
opening and closing movements, neck pain, headaches, 
pain when chewing. 
Serial tomography, the chosen examination during that 
time, is prescribed. The diagnosis is “bilateral poste-
rior condylar displacement” (Fig. 1). Moreover, images 
show a regressive remodeling of the left condyle with 
flattening or concavity of the posterior wall. ADD was 
diagnosed based on symptoms, because in 1996 MRI 
was not yet available. At the time the patient rejects any 
kind of therapeutic approach proposed.
She comes back to our observation four years later after 
several open and closed lock episodes, the last of which 
requested night-time unlocking intervention in public 
health facilities. 
The patient reports that in the last five years she has con-
tinuously been having TMJ pain during mandibular move-
ments, occasional spontaneous pain and frequent headaches. 
Intraoral examination
Occlusal examination shows:
1. bilateral class II occlusal relationship, more markedly 
on the left side;
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2. absence of 3.6, 4.6 and 1.7;
3. deviation of lower midline to the left;
4. 1.8 totally inclined medially;
5. 3.7 and 4.7 significantly tipped to the first molar ex-
traction site;
6. Reduction of the posterior vertical dimension conse-
quent to tooth decay of 2.7.
2.7, severely decayed, is extracted. Due to the reduced 
mouth opening consequent to the joint pain, it was not 
possible to carry out routine occlusal photos (Fig. 1).
Extraoral examination
Facial and cephalometric analysis (Quick Ceph Systems, 
San Diego, CA) shows class II hyperdivergent pattern. 
All the vertical parameters indicate this kind of aspect: 
FMA 36.6°, SN-GoGn 40°, ANS-PNS /GoGn 40°; Wits 
appraisal is 5.7 mm and OVJ is 5.4 mm. The position of 
lower incisors on the mandibular plane is 95°.
Radiographic examination
Radiographic observations carried out by means of se-
rial tomography shows, in relation to the radiographic 
images performed four years earlier, a marked “kinking” 
of the neck of left condyle. The left side was the most 
occlusally damaged due to the loss of 2.7. 
No modifications to the right joint have occurred in the 
past years.
During opening and closing movements lower jaw fol-
lows an S-shaped path typical for ADD with disc recap-
ture.

Fig. 2: Posttreatment records. A) Post-treatment tomography shows further reshaping and repositioning of both condyles. B,C) Post-treatment 
facial and intramural views. D) Post-treatment axiographic tracing of opening and closing movements. E) Post-treatment panoramic. F) Post-
treatment digitized dental casts. G) Post-treatment lateral radiograph and cephalometric tracing.

Axiographic tracing, done with SAM system (Prazions-
technikGmbH, Munich, Germany), shows on the left 
side the typical path of ID.
All these diagnostic findings are in accordance, as well 
as with the diagnosis of bilateral posterior condylar dis-
placement, with the presence of an osteoarthritic dege-
neration of the joint heads, especially on the left side 
(remodelling and hypertrophy of bone are major features 
of OA) (Figs. 2,3).
The concavity of posterior slope of eminence could in-
crease probability of anterior disc displacement and the 
unfavorable position 3.7 and 4.7 could be compared 
to class III forces’ vector that can influence functional 
changes and remodeling in shape of the articular heads.
-Treatment objectives
The main goal is relieving the dysfunctional sympto-
matology. The proposed therapy involves orthodontic 
treatment whose aim is the correction of the malocclu-
sion and the reconstitution of a functional lower occlusal 
table that should generate an “unloading” of the joints 
through counterclockwise rotation of the lower jaw.
To achieve an occlusal balance, first we plan to restore 
the lost posterior vertical dimension and provide poste-
rior stability in intercuspal position (ICP) with no deflec-
tive contacts during arc of closure; then we arrange to 
get a cuspid and anterior guidance to avoid any interfe-
rence during protrusive and lateral movements. 
Considering the patient’s age and the disorder period, 
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Fig. 3: 20 years follow up records. A) Intraoral views 20 years after the end of treatment showing good stability of occlusion. B) Serial to-
mography reconstruction by CBCT 20 years after the treatment showing reshaping of condyles. C) MRI 20 years treatment closed and open 
mouth shows anterior disc displacement bilaterally.

the patient is informed that this therapy will not necessa-
rily resolve the symptoms induced by TMDs.
-Treatment alternatives
Another treatment which could be proposed, since pain is 
the main chief complaint together with several episodes 
of closed lock and considering the patient’s willingness 
to not undertake any drug therapy, is the use of anterior 
repositioning appliance (ARA) to be worn at night and, if 
necessary, also during the day (9). 
The patient refuses this kind of treatment since speech 
impediment is incompatible with her work. 
-Treatment plan
The accepted therapeutic program includes:
I. uprighting of 3.7 and 4.7 to create space for two fixtu-
res in region 3.6, 4.6;
II. levelling of curve of Spee;
III. repositioning of the mandible on the horizontal plane 
to achieve first-class canine on the left, midline correc-
tion and a more centered condylar position;
IV. prosthetic finalization.
-Treatment progress
Orthodontic treatment has been done with preadjusted 
appliance (MBTprescription 3M Unitek, Monrovia, CA, 
USA), and it lasted 30 months. 
After eight months, the right second lower molar uprigh-
ting was carried out and the most posterior teeth become 

the occlusal pivot allowing spontaneous relocation of 
the condyles into the seated position (10).
With the new occlusion the mandible rotates clockwise 
as the condyles sit further forward and higher, resulting 
in an anterior open bite and a more severe dento-skeletal 
class II relationship with a steeper mandibular plane.
At this time all TMD symptoms disappeared.
Then a left monolateral Forsus appliance (3 M Unitek 
Corp., St. Paul, MN, USA) was applied to reposition the 
mandible in the horizontal plane and to facilitate on the 
left side the achievement of class I occlusal relationship.
-Treatment results
Class I cuspid relationship was achieved on both sides. 
Overjet and overbite were normal, and a stable posterior 
occlusion was present (OVJ changed from 5,4 mm to 3 
mm and OVB from 3,1 mm to 1 mm).
Cephalometry post treatment values do not show signi-
ficant changes except for the position of lower incisors, 
probably due to the Forsus device. Proclination of lower 
incisor from 95° to 104° (IMPA) allowed the correction 
of OVJ and at the same time the achievement of class I 
cuspid relationship. Wits appraisal changed from 5,7 to 
3,2. Inter-incisive angle changed from 133° to 121°. The 
lower midline was also almost centered and up righting 
of second molar was totally performed.
At the end of the orthodontic treatment, fixtures were 
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positioned in the lower jaw and then prosthetic finaliza-
tion is carried out. 
Serial tomography showed a reshaping and a repositio-
ning of both condyles, especially on the surface of the 
left condyle it was observed a positive adaptive remode-
ling. Furthermore, uniform and wider joint spaces were 
obtained. Axiographic tracings shows normal path of 
opening and closing movement (Fig. 2).
-Follow-up
Twenty years posttreatment, the patient is in good gene-
ral condition and no signs of TMJ pain or dysfunction 
were present. The anamnestic investigation, done during 
the follow up visit, detects no pathological events during 
the past years.
The patient shows a total disappearance of dysfunctional 
symptoms and the clinical exam reveals a stable occlu-
sion. She willingly undergoes the new diagnostic tests 
required (MRI/CBCT) to monitor the evolution of the 
remodeling of the joints.
No periodontal problems in the lower front teeth have 
been highlighted.
CBCT does not show any phenomenon of condylar ero-
sion but rather the maintenance of the shape and position 
reached at the end of the orthodontic-prosthetic rehabili-
tation. The intra-articular space remained physiological 
as well as the condyle-glenoid fossa relationship. MRI 
shows the reduction of disc dislocation during mastica-
tory function although it remains slightly anteriorized 
(Fig. 3).

Discussion
The TMJs undergo continuous remodeling through our 
whole lifetime due to both parafunctions and the me-
chanical loading to which they are subjected during the 
masticatory function. OA, as defined by the Diagnostic 
Criteria for Temporomandibular Disorders, is a degene-
rative disorder involving the joints characterized by de-
terioration of tissues with concomitant osseous changes 
in the condyle and/or articular eminence (11).
OA may culminate in a modification of the physiologi-
cal condylar form and structure. If the modification is 
unilateral can result in a mandibular asymmetry/devia-
tion with canting of occlusal plan; if the modification is 
bilateral a mandibular retrusion with possible opening 
anterior bite can occur.
Conventional management goals for degenerative joint 
disease or OA include relieving signs and symptoms, 
restoring normal function, and preventing further joint 
damage (12).
If the normal masticatory load leads to a physiological re-
modeling of the joint heads, the biomechanical overload 
has been commonly assumed to be an important predispo-
sing factor for degenerative changes in TMJs (5).
The pathological mechanism due to excessive or unba-

lanced mechanical loading could be the increase in in-
tra-articular pressure leading to transient hypoxia with 
consequent cortical destruction and general degradation 
of the TMJ structures (13).
The possibility of regenerative condylar remodeling in 
terms of both form and structure exists (14). The litera-
ture suggests that this is possible thanks to the decrea-
se in mechanical stress on the joints and/or improved 
disc-condyle relationships (15).
In our case study, we hypothesize that orthodontic treat-
ment and subsequent prosthetic rehabilitation may have 
favored the forward-downward position of the condyle 
and caused biomechanical discharge of the TMJ facilita-
ting regenerative remodeling of the condylar bone.
The patient axiographic tracings before treatment 
showed a serious deformation of the left condyle with 
anterior disk displacement without reduction. Post or-
thodontic treatment checks showed acondylar morpho-
logy improvement and the disappearance of the majority 
of TMD symptoms. 
We speculate that the condylar morphology improve-
ment, visible through the CBCT tomograms, may be the 
result of an adaptive change or functional remodeling, 
due to orthodontic treatment and reduction of the bio-
mechanical load.
The condyles showed rotational repositioning with in-
creased joint space in the superior and anterior areas and 
condylar position adjustments could be linked to the oc-
clusal improvement. A better condyle-fossa relationship 
could lead to positive condylar reshaping. Resuming: 
orthodontic treatment, the subsequent prosthetic rehabi-
litation and the increase of the posterior vertical dimen-
sion were planned to curtail the overloading. 
Through MRI we notice that the disc is recaptured by the 
patient in opening even if it remains slightly anteriorized. 
As described in another case report,condylar morphology 
improvement could be due to a better condyle-fossa rela-
tionship and a balanced occlusion.
Finally, it is important to point out that when treating 
patients with TMD orthodontically, the ever-changing 
symptoms and occlusion caused by an unstable condylar 
position prevent reliable criteria for orthodontic treat-
ment planning.

Conclusions
Proper relocation of the mandible through orthodontic 
treatment could positively activate the bone remodeling 
process and lead to repositioning and reshaping of the 
condyle with the consequent disappearance of the pain-
ful symptoms.
Among the various attentions to be placed in planning 
the orthodontic treatment, an absolutely primary role 
must be covered by the attention paid to preventing an 
overload of the temporomandibular joints.



J Clin Exp Dent. 2022;14(2):e211-6.                                                                                                                                         Condylar reshaping in a TMD patient after ortho-prosthetic treatment

e216

References
1. Thompson J. Temporomandibular disorders: diagnosis and treat-
ment. in The temporomandibular joint. 2nd ed. (ed. Thomas, C. C.) 
1964. 146-184.
2. Manfredini D, Stellini E, Gracco A, Lombardo L, Nardini LG, Si-
ciliani G. Orthodontics is temporomandibular disorder-neutral. The 
Angle Orthodontist. 2016;86:649-54.
3. Luther F. Orthodontics and the temporomandibular joint: Where are 
we now? Part 1. Orthodontic treatment and temporomandibular disor-
ders. Angle Orthod. 1998;68:295-304.
4. Cai XY, Jin JM, Yang C. Changes in Disc Position, Disc Length, 
and Condylar Height in the Temporomandibular Joint With Anterior 
Disc Displacement: A Longitudinal Retrospective Magnetic Reso-
nance Imaging Study. Journal of Oral and Maxillofacial Surgery. 
2011;69:e340-6.
5. Kalladka M, Quek S, Heir G, Eliav E, Mupparapu M, Viswanath 
A. Temporomandibular Joint Osteoarthritis: Diagnosis and Long-Term 
Conservative Management: A Topic Review. The Journal of Indian 
Prosthodontic Society. 2014;14:6-15.
6. Lei J, Han J, Liu M, Zhang Y, Yap AUJ, Fu KY. Degenerative tem-
poromandibular joint changes associated with recent-onset disc displa-
cement without reduction in adolescents and young adults. Journal of 
Cranio-Maxillofacial Surgery. 2017;45:408-413.
7. Arnett GW, Milam SB, Gottesman L. Progressive mandibular retru-
sion-Idiopathic condylar resorption. Part I. American Journal of Or-
thodontics and Dentofacial Orthopedics. 1996;110:8-15.
8. Grenga V, Schiavoni R, Lubrano C. Osteoarthritis of the temporo-
mandibular joint in an adult patient with Hashimoto thyroiditis: case 
report. World J Orthod. 2004;5:254-259.
9. Simmons III HC. Guidelines for Anterior Repositioning Appliance 
Therapy for the Management of Craniofacial Pain and TMD. CRA-
NIO®23. 2005;23:300-5.
10. Dawson PE. Diagnosis and Treatment of Occlusal Problems. 
(Mosby, 1982).
11. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet 
JP, et al. Diagnostic Criteria for Temporomandibular Disorders (DC/
TMD) for Clinical and Research Applications: Recommendations of 
the International RDC/TMD Consortium Network* and Orofacial 
Pain Special Interest Group†. Journal of Oral & Facial Pain and Hea-
dache. 2014;28.
12. Lei J, Yap AUJ, Liu MQ, Fu KY. Condylar repair and regeneration 
in adolescents/young adults with early-stage degenerative temporo-
mandibular joint disease: A randomised controlled study. Journal of 
Oral Rehabilitation. 2019;46:704-714.
13. Tanaka E, Detamore MS. Mercuri LG. Degenerative Disorders of 
the Temporomandibular Joint: Etiology, Diagnosis, and Treatment. J 
Dent Res. 2008;87:296-307.
14. Liu MQ, Chen HM, Yap AUJ, Fu KY. Condylar remodeling ac-
companying splint therapy: A cone-beam computerized tomography 
study of patients with temporomandibular joint disk displacement. 
Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology. 
2012;114:259-265..
15. Ok SM, Lee J, Kim JI, Lee JY, Kim KB, Jeong SH. Anterior cond-
ylar remodeling observed in stabilization splint therapy for temporo-
mandibular joint osteoarthritis. OralSurgery, Oral Medicine, OralPa-
thology and OralRadiology. 2014;118:363-370.

Conflict of interest
Non declared.


