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Abstract
The correlation between orthodontic 

treatment and temporomandibular joint 
dysfunction (TMD) is vague. Previous studies 
in this field tend to be either opinion or case 
reports, and most had conflicting conclu-
sions. The aim of this article is to review the 
current evidence regarding the correlation 
of TMD, malocclusion and orthodontic 
treatment and lastly the orthodontic roles 
in the management of TMD.

Introduction
The possibility of a link between  TMD 

and orthodontics was provoked in 1987 
after the court ruling on the case of Brimm 
vs. Malloy. In this case, the jury awarded 
almost $1 million U.S. to a patient who 
had developed symptoms of TMD after 
orthodontic treatment.1 The reasoning behind 
this judgment was that the patient had not 
received appropriate management when TMD 
symptoms first began during orthodontic 
treatment and that there had been inadequate 
pretreatment documentation of the patient’s 
TMD status. Moreover, there was a lack of 
evidence around the orthodontics and TMD 
correlation.2 Consequently, the orthodontist 
was blamed for causing the patient’s TMD. 

Evidence about the relationships 
among TMD and orthodontic 
treatment, occlusal interferences 
and malocclusion

Correlation among occlusal interfer-
ence, malocclusion and TMD: There is some 
evidence regarding the association between 
TMD and anterior open bite (AOB), excess 

overjet, posterior crossbite and deep overbite.3-5 
Magnusson and Enbom found that the 
signs and symptoms of TMD are twice as 
high in a group of subjects with artificially 
induced nonworking side interferences 
compared with controls.6 On the other 
hand, Sadowsky and BeGole concluded that 
nonworking side contacts are common and 
not related to the development of TMD.7 
Moreover, Proffit8 found that 5–30 percent 
of individuals had TMD, yet 50–75 percent 
had at least a moderate malocclusion. Luther9 
showed a weak association among TMD, 
AOB, Class III malocclusion, crossbite and 
nonworking-side contacts.

Orthodontic treatment as a treatment 
option for TMD: A few studies suggest that 
orthodontic treatment causes the periodontal 
ligament to become temporarily painful, which  
might reduce bruxism habits and TMD 
symptoms.8,10, 11 On the other hand, Egermark 
et al. in their 20-year follow-up studies found 
that orthodontic treatment in childhood does 
not reduce the risk of developing TMD in 
adulthood.12, 13 

Orthodontic treatment as a causative 
factor for TMD:  Roth14 thought that condylar 
position could be altered with the aid of some 
orthodontic mechanics such as the use of 
heavy intermaxillary elastics, headgear or 
chin cap treatments, which might lead to 
TMDs. Luecke and Johnston15 investigated 
Roth’s claims and found that orthodontic 
treatment does not force the condyle distally; 
in fact, it moves temporarily forwards by 
0.7mm (in 70 percent). Similarly, Kircos et 
al.16 found that there was no evidence that 
the TMJ disc position can be altered by 
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orthodontics, nor was there a correlation 
between disc position, clicking and TMD. 

It was proposed that tooth extraction 
for orthodontic purposes and orthognathic 
treatment could force the condyle distally 
and trap the disc anteriorly,17 but recent 
evidence showed that the frequency of TMD 
symptoms is similar in the cohort treated 
with or without extraction.18-20 The latest 
Cochrane review by Luther et al.21 concluded 
that there is insufficient research data to 
make any claim of a relationship between 
active orthodontic intervention and TMD. 

Orthodontic management 
of patients presenting signs and 
symptoms of TMD before or who 
develop them during treatment 

The available evidence suggests that 
orthodontic treatment does not cause TMD; it 
could be present or appear during treatment, 
however, and therefore certain protocols 
should be followed.

During the pretreatment phase, a com-
prehensive assessment of the TMJ should be 
noted, and updated at 6-month intervals.22 If 
a patient already has TMD, then he should 
be informed that orthodontic treatment has 
no influence on its progression.

If the TMD is severe and acute, it is 
better not to commence orthodontic treat-
ment until the condition is stabilised using 
a conservative treatment under supervision 
of a specialist.23,24 This is important because 
patients who suffer from TMD may develop 
reversible abnormal path of closure and 
mandibular position which is misleading 
for orthodontic diagnosis.25 

If a patient develops signs and symptoms 
of TMD during treatment, then a number of 
steps can be taken. Initially it is important 
to reassure the patient that TMD is not 
necessarily a progressive problem and for 
many, symptoms spontaneously improve 
over time. 

Table 1: Specific treatment approaches for TMD

Treatment approach Example

Patient education  
and self-care 27,28

Habit awareness and modification

Home physiotherapy 
programme 29,30,31

•	 Massage and exercise therapy
•	 Short-wave diathermy therapy
•	 Ultrasound therapy
•	 Laser therapy

Cognitive behavioural 
intervention 28,32

•	 Stress management
•	 Counselling
•	 Hypnosis

Pharmacology

•	 Non-Steroidal Anti-inflammatory Drugs (NSAID) 33

•	 Benzodiazepines 34

•	 Corticosteroids 35

•	 Hypnotics/Anxiolytics/Tricyclic antidepressants 36

Splint therapy 37-39

•	 Soft splints
•	 Localised occlusal interference splint
•	 Anterior bite plane
•	 Anterior repositioning splint
•	 Stabilisation splint

Occlusal equilibration 27

Removal of nonworking side contacts by selective 
grinding. However, there are contradictory 
findings in terms of the effectiveness of occlusal 
adjustment in the management or prevention of 
TMD. 40,41

TMJ surgery

1. Closed surgical procedures42

•	 Arthocentesis 
•	 Arthroscopy

2. Open surgery 27

•	 Diskoplasty
•	 Disk repositioning and repair
•	 Arthroplasty including high condylectomy, 

diskectomy (meniscectomy) with or without 
replacement. 27,43

dentaltownuk.com


38 FEBRUARY 2018 // dentaltownuk.com

References 
1.	 Pollack B. Cases of note: Michigan jury awards $850,000 in ortho case: a tempest in a teapot. The 

Journal of the Michigan Dental Association 1988;70:540.
2.	 Giannelly A. Orthodontics, condylar position and temporomandibular joint status. Am J Orthod 

Dentofacial Orthop 1989;95:521-523.
3.	 Carlsson GE, Egermark I, Magnusson T. Predictors of signs and symptoms of temporomandibular 

disorders: a 20-year follow-up study from childhood to adulthood. Acta Odontologica 2002;60:180-185.
4.	 Riolo ML, Brandt D, TenHave TR. Associations between occlusal characteristics and signs and symptoms 

of TMJ dysfunction in children and young adults. American Journal of Orthodontics and Dentofacial 
Orthopedics 1987;92:467-477.

5.	 Thilander B, Rubio G, Pena L, de Mayorga C. Prevalence of temporomandibular dysfunction and its 
association with malocclusion in children and adolescents: an epidemiologic study related to specified 
stages of dental development. The Angle orthodontist 2002;72:146-154.

6.	 Magnusson T, Enbom L. Signs and symptoms of mandibular dysfunction after introduction of 
experimental balancing-side interferences. Acta Odontologica 1984;42:129-135.

7.	 Sadowsky C, BeGole EA. Long-term effects of orthodontic treatment on periodontal health. American 
Journal of Orthodontics 1981;80:156-172.

8.	 Proffit W. Contemporary orthodontic appliances. Contemporary Orthodontics” 4th ed, Proffit WR, Fields 
HW, Sarver DM ed, Mosby Co, St Louis 2007:414.

9.	 Luther F. Orthodontics and the temporomandibular joint: where are we now? Part 1. Orthodontic 
treatment and temporomandibular disorders. The Angle Orthodontist 1998;68:295-304.

10.	 Solow B. The dentoalveolar compensatory mechanism: background and clinical implications. British 
Journal of Orthodontics 1980;7:145.

11.	 Kremenak CR, Kinser DD, Harman HA, Menard CC, Jakobsen JR. Orthodontic risk factors for 
temporomandibular disorders (TMD). I: Premolar extractions. American Journal of Orthodontics and 
Dentofacial Orthopedics 1992;101:13-20.

12.	 Egermark I, Magnusson T, Carlsson GE. A 20-year follow-up of signs and symptoms of 
temporomandibular disorders and malocclusions in subjects with and without orthodontic treatment in 
childhood. The Angle Orthodontist 2003;73:109-115.

13.	 Egermark I, Carlsson GE, Magnusson T. A prospective long-term study of signs and symptoms of 
temporomandibular disorders in patients who received orthodontic treatment in childhood. The Angle 
Orthodontist 2005;75:645-650.

14.	 Roth RH. Temporomandibular pain-dysfunction and occlusal relationships. The Angle Orthodontist 
1973;43:136-153.

15.	 Luecke PE, Johnston LE. The effect of maxillary first premolar extraction and incisor retraction on 
mandibular position: testing the central dogma of “ functional orthodontics”. American Journal of 
Orthodontics and Dentofacial Orthopedics 1992;101:4-12.

16.	 Kircos LT, Ortendahl DA, Mark AS, Arakawa M. Magnetic resonance imaging of the TMJ disc in 
asymptomatic volunteers. Journal of oral and maxillofacial surgery 1987;45:852-854.

17.	 Bowbeer G. Saving the face and the TMJ--Part 4. The Functional orthodontist 1986;4:8-18, 20-11.
18.	 Paquette DE, Beattie JR, Johnston LE. A long-term comparison of nonextraction and premolar extraction 

edgewise therapy in “borderline” Class II patients. American Journal of Orthodontics and Dentofacial 
Orthopedics 1992;102:1-14.

19.	 Luppanapornlarp S, Johnston Jr LE. The effects of premolar-extraction: a long-term comparison 
of outcomes in “clear-cut” extraction and nonextraction Class II patients. The Angle orthodontist 
1993;63:257-272.

20.	 Egermark I, Blomqvist JE, Cromvik U, Isaksson S. Temporomandibular dysfunction in patients treated 
with orthodontics in combination with orthognathic surgery. The European Journal of Orthodontics 

2000;22:537-544.
21.	 Luther F, Layton S, McDonald F. Orthodontics for treating temporomandibular joint (TMJ) disorders. 

Cochrane Database Syst Rev 2010;7.
22.	 Machen DE. Legal aspects of orthodontic practice: risk management concepts. American Journal of 

Orthodontics and Dentofacial Orthopedics 1989;95:357-359.
23.	 Michelotti A, Wijer A, Steenks M, Farella M. Home‐exercise regimes for the management of non‐specific 

temporomandibular disorders. Journal of oral rehabilitation 2005;32:779-785.
24.	 Michelotti A, Iodice G. The role of orthodontics in temporomandibular disorders. Journal of oral 

rehabilitation 2010;37:411-429.
25.	 Obrez A, Stohler CS. Jaw muscle pain and its effect on gothic arch tracings. The Journal of prosthetic 

dentistry 1996;75:393-398.
26.	 SOCIETY BO. TEMPOROMANDIBULAR DISORDERS (TMDS) AND THE ORTHODONTIC 

PATIENT. ADVICE SHEET 27 2012; .
27.	 McNeill C. Management of temporomandibular disorders: Concepts and controversies. The Journal of 

Prosthetic Dentistry 1997;77:510-522.
28.	 Okeson J, Hayes D. Long-term results of treatment for temporomandibular disorders: an evaluation by 

patients. The Journal of the American Dental Association 1986;112:473-478.
29.	 Au AR, Klineberg IJ. Isokinetic exercise management of temporomandibular joint clicking in young 

adults. The Journal of Prosthetic Dentistry 1993;70:33-39.
30.	 Danzig WN, Van Dyke AR. Physical therapy as an adjunct to temporomandibular joint therapy. The 

Journal of Prosthetic Dentistry 1983;49:96-99.
31.	 Lark M, Gangarosa Sr L. Iontophoresis: an effective modality for the treatment of inflammatory disorders 

of the temporomandibular joint and myofascial pain. Cranio: the journal of craniomandibular practice 
1990;8:108.

32.	 Dworkin SF, Turner JA, Mancl L, et al. A randomized clinical trial of a tailored comprehensive care 
treatment program for temporomandibular disorders. Journal of orofacial pain 2001;16:259-276.

33.	 Koelle G, Goodman L, Gilman A. The pharmacological basis of therapeutics. Edited by GOODMAN, 
LS AND GILMAN, A, Ed 1975.

34.	 Taylor P, Gilman AG. The pharmacological basis of therapeutics. McMillan, New York 1985:211-219.
35.	 Kopp S, Wenneberg B, Haraldson T, Carlsson GE. The short-term effect of intra-articular injections of 

sodium hyaluronate and corticosteroid on temporomandibular joint pain and dysfunction. Journal of oral 
and maxillofacial surgery 1985;43:429-435.

36.	 Tura B, Tura SM. The analgesic effect of tricyclic antidepressants. Brain research 1990;518:19-22.
37.	 Sheikholeslam A, Holmgren K, Riise C. A clinical and electromyographic study of the long‐term effects 

of an occlusal splint on the temporal and masseter muscles in patients with functional disorders and 
nocturnal bruxism. Journal of oral rehabilitation 1986;13:137-145.

38.	 Clark GT. A critical evaluation of orthopedic interocclusal appliance therapy: design, theory, and overall 
effectiveness. The Journal of the American Dental Association 1984;108:359-364.

39.	 Al-Ani M, Davies S, Gray R, Sloan P, Glenny A. Stabilisation splint therapy for temporomandibular 
pain dysfunction syndrome. Cochrane Database Syst Rev 2004;1.

40.	 Huang GJ. Occlusal adjustment for treating and preventing temporomandibular disorders. American 
journal of orthodontics and dentofacial orthopedics 2004;126:138-139.

41.	 Koh H, Robinson P. Occlusal adjustment for treating and preventing temporomandibular joint disorders. 
Journal of oral rehabilitation 2004;31:287-292.

42.	 Nitzan DW, Franklin Dolwick M, Heft MW. Arthroscopic lavage and lysis of the temporomandibular 
joint: a change in perspective. Journal of Oral and Maxillofacial Surgery 1990;48:798-801.

43.	 Wagner JD, Mosby EL. Assessement of Proplast-Teflon disc replacements. Journal of oral and 
maxillofacial surgery 1990;48:1140-1144.

An explanation of the relationship with 
stress is also useful supplied with some 
practical advice about topics such as resting 
the joint, soft diet, analgesics, and application 
of heat pack to relax muscles. 

The orthodontist can modify the treat-
ment by reducing forces of orthodontic head-
gear, removing or lightening intermaxillary 
elastics and eliminating occlusal interferences 
by using a bite plane.24 

As a last resort, if symptoms continue, 
treatment can be suspended and patient 
should be referred to specialist for specific 
treatment approaches (Table 1, p. 37). The 

role of the orthodontist should continue 
postoperatively by monitoring the patient 
throughout retention phase.26

Conclusion 
Orthodontists should be familiar with 

pathophysiology of TMJ-related disorders, 
latest evidence and guidelines. The Brit-
ish Orthodontic Society advice sheet with 
regard to management of patients with 
TMJ problems is highly recommended.  
A thorough assessment and record keeping 
are mandatory before and during orthodontic 
treatment. ■
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