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ABSTRACT
This article reports the orthodontic treatment of a 20‑year‑old patient with dental crowding and 
temporomandibular joint disorders (TMDs). The patient presented moderate anterior crowding with a 
Class I molar relationship and masticatory disturbance in the mandibular position induced by previous 
splint therapy. Orthodontic treatment with multi‑bracket appliance was initiated to correct the anterior 
crowding in both dental arches, after the extraction of first premolars and third molars, and also to 
maintain the splint‑induced position of the condyles. After 26 months of treatment, an acceptable 
occlusion was achieved without any TMD symptoms. After 18‑month retention, flattening on the right 
condyle was observed, possibly as an adaptative remodeling. After 16‑year retention period, the occlusion 
was maintained without recurrence of any TMD symptoms, indicating a long‑term stability of occlusion 
and temporomandibular joint (TMJ) components. Our results suggest the possibility of compromised 
treatment in patients with TMD to achieve a long‑term stability in occlusion and TMJ function.
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INTRODUCTION

Temporomandibular joint disorders  (TMDs) are the most 
prevalent clinical entity afflicting the masticatory apparatus,[1,2] 
characterized by intra‑articular morphologic abnormalities.[3] 
The etiology of TMD is poorly understood, but is generally 
accepted that is multifactorial, involving factors such as 
mechanical stress, host adaptative capacity, psychological 
factors, and comorbidities.[4‑6]

Management of TMDs may be divided into conservative and 
surgical modalities. The decision to surgically manage any 

arthritic condition of the temporomandibular joint (TMJ) must be 
based on the evaluation of the patient’s response to noninvasive 
management, the patient’s mandibular form and function, and 
the effect the condition has on the patient’s quality of life.[3] 
Irrespective of the type of TMDs management, the goals should 
be to decrease joint pain, swelling and muscle spasm/pain, 
increase joint function, prevent further joint damage, and 
prevent disability, and disease‑related morbidity.[3,7]

The conservative treatment, especially splint therapy, is 
the most popular management of the TMDs among clinical 
practitioners.[8] Splint therapy would include the correction 
of condylar dislocation, if any, and the subsequent occlusal 
reconstruction might be required to achieve an optimal 
environment within the TMJ.[9] With these considerations, 
orthodontic treatment will be of great significance for cases 
requiring occlusal reconstruction at the induced condylar 
position after splint therapy. Previously, many cases of 
orthodontic treatment for the patients with TMD have been 
published;[9‑11] however, few reports have described the 
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long‑term outcomes of occlusal reconstruction with splint 
therapy and multi‑bracket appliance treatment in patients with 
TMD. This article reports the 16‑year stability of conservative 
orthodontic treatment in a patient with TMD.

CASE REPORT

Diagnosis and Etiology
A female patient, aged 20‑year‑old, had dental crowding as 
a chief complaint  [Figure 1]. She had a history of untreated 
tinnitus and trismus at the age of 12 years. Four years later, 
she consulted with a prosthodontist for having TMJ crepitus, 
pain in the preauricular area on the right side, and tenderness in 
the sternocleidomastoid muscle. Her symptoms were alleviated 
by approximately 3 years and a half of occlusal splint therapy. 
She was then introduced to the Department of Orthodontics in 
our university dental hospital.

Her facial profile was straight and no facial asymmetry was 
observed. As for the occlusal status, she had moderate 
anterior crowding in the upper and lower dentitions. The upper 
and lower dental midlines coincided with the facial midline. 
Overjet and overbite were 2.2 and 1.2 mm, respectively. The 
molar relationship was Angle Class  I on both sides. Arch 
length discrepancies were  −7.0 and  −5.5  mm in maxillary 
and mandibular dentitions, respectively. During mandibular 
excursive movement, group function was observed during 
right mandibular movement; meanwhile, the left mandibular 
movement was guided by the second molar of the balancing 
side.

The panoramic radiograph showed the existence of all third 
molars [Figure 1]. For the TMJ, lateral tomograms showed slight 
osteophyte on the left mandibular condyle. Both condyles were 
located at a concentric position relative to the glenoid fossa.

Cephalometric analysis, when compared with the Japanese 
norm, showed a Skeletal Class  I relationship  (ANB, 4.4°), 
a steep mandibular plane angle  (FMA, 36.4°), and lingually 
inclined lower incisors (IMPA, 86.4°) [Table]. The inclinations of 
maxillary and mandibular incisors were within the normal range.

In the pretreatment clinical examination, TMJ crepitus was 
detected only on the right side. No trismus was detected; 
however, maximum mouth opening without pain was 
approximately 28 mm. As for the muscle symptoms, the patient 
often had dull pain and fatigue in the masseter muscles when 
she discontinued using the splint during sleep. Tenderness in 
the lateral pterygoids was observed up on palpation.

Treatment Objectives
The patient was diagnosed as having an Angle Class  I 
malocclusion, with a Skeletal Class I jaw base relationship, a 
steep mandibular plane, and severe crowding in both dental 
arches. The treatment objectives were (1) to correct the anterior 
crowding observed in both dental arches and (2) to achieve 
an acceptable occlusion with a mutually protected functional 
Class I occlusion.

Treatment Alternatives
Nowadays, a nonextraction treatment plan can be considered 
using titanium miniscrews for skeletal anchorage to align 
anterior teeth, distalizing posterior ones, and to achieve 
counterclockwise rotation of the mandible by molar intrusion. 
However, at that time, this treatment plan was not possible. 
Proximal reduction of tooth width or expansion of both dental 
arches would have been the nonextraction alternatives, but for 
the amount of the arch length discrepancy, and hyperdivergent 
mandibular angle, and because of the poor prognosis of the 
expansion, especially in the lower arch, an extraction treatment 
was planned to achieve an ideal occlusion and maintain her 
facial profile.

Treatment Progress
Before the initiation of orthodontic treatment, the upper and 
lower first premolars and third molars were extracted. Then, a 
transpalatal arch was placed between the maxillary first molars 
and orthodontic treatment with multi‑bracket appliances was 
started. The stabilization type splint was kept in use only during 
the first several months of the treatment, and it was adjusted 
according to the orthodontic alignment of the dentitions in 
each visit. An acceptable occlusion without any recurrences of 
TMJ symptoms was achieved after 26 months of orthodontic 
treatment, and the multi‑bracket appliances were removed. 
Immediately after the removal, lingual bonded retainer was 
fixed on the upper dentitions, and circumferential retainers 
were added on both the arches.Figure 1: Pretreatment records (age 20 years)
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RESULTS

An acceptable profile and Class  I occlusion of the patient 
were maintained  [Figure 2]. Overjet and overbite had slight 
changes to 2.4 and 2.1  mm, respectively. Canines‑guided 
lateral mandibular movements were achieved with no 
balancing‑side contact. Panoramic radiograph showed almost 
root parallelism, but all second premolars revealed a slight 
root resorption  [Figure  2]. Cephalometric analysis revealed 
no change of mandibular position during treatment, and the 
gonial and mandibular plane angles remained as large as the 
initial stage [Table 1]. The upper and lower incisors became 
more lingually inclined.

Lateral tomograms revealed slight changes of condylar 
structure and the forward and downward repositioning of both 
condyles [Figure 2]. Throughout the treatment time, the patient 
did not experience TMJ pain. Maximum mouth opening without 
pain was 40.0 mm, although TMJ crepitus was still detected 
on both sides. Magnetic resonance imaging showed anterior 

disc displacement without reduction bilaterally  [Figure 2]. At 
18‑month retention, the occlusion showed good stability and 
the canine guidance was maintained. However, panoramic 
radiograph showed flattening progression on the right condyle, 
while recurrence of the TMD symptoms was not observed.

After 16‑year retention, the facial profile was preserved 
[Figure 3]. An acceptable occlusion with Class  I canine and 
molar relationships and adequate overjet and overbite were 
maintained without recurrence of TMD symptoms [Figure 3]. 
From the panoramic radiograph, flattening of the right 
condyle remained and did not deteriorate [Figure 3]. Lateral 
cephalogram revealed no changes throughout the 16‑year 
retention period  [Figure  3]. As for the TMD symptoms, no 
difficulty of mouth opening, TMJ pain, muscle tenderness, and 
tinnitus did occur during the 16‑year retention period.

When we evaluated the changes in the maxillary and 
mandibular intercanine widths during orthodontic treatment, an 
increase of 3 and 1.5 mm was observed, respectively. However, 
a decrease of 26.7% in the maxilla and 60% in the mandible 
were observed after 18‑month postretention, followed by slight 
decrements after 16 years of postretention.

DISCUSSION

Occlusal splints are effective to protect the TMJ from 
involuntary overloading and to reduce the muscle 
hyperactivity and articular strain due to bruxism. The most 
commonly used is the stabilization type splint, with smooth 
surface to allow free multidirectional contact movements, 
preferably from and to a centric jaw position. The long‑term 

Figure 3: Sixteen years postretention records (age 38 years and 3 months)Figure 2: Posttreatment records (age 22 years and 2 months)

Table 1: Cephalometric summary
Variables 
(°)

Japanese 
Norm

SD Pretreatment Posttreatment

ANB 2.8 3.61 4.4 3.5
SNA 80.8 4.45 81.1 80.2
SNB 77.9 2.44 76.6 76.7
GoA 122.1 5.29 129.6 129.5
FMA 30.5 3.60 36.4 36.3
IMPA 93.4 6.77 86.4 84.5
FMIA 56.0 8.09 57.5 59.2
U1‑FH 112.3 7.99 107.9 102.9
I.I.A. 123.6 10.64 129.5 136.3
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use of this splint is a matter of patient preference, based 
upon the patient’s perception of its efficacy, which in part it 
is likely to be a placebo effect that is often associated with 
the treatment of miofacial pain.[12] In a controlled study on the 
effects of occlusal splint therapy in patients with severe TMJ 
osteoarthritis, a reduction of clinical signs was observed.[8] 
However, critical evaluation of splint therapy was not yet 
conducted due to the lack of evidence, and their clinical 
effectiveness to relieve pain seems modest when compared 
with pain treatment methods in general.[13] In the pretreatment 
clinical examination, the patient experienced dull pain and 
fatigue in the masseter muscle and tenderness in the lateral 
pterygoid when she discontinued using the occlusal splint 
during sleep. Group function and balancing‑side contact 
were observed on the right and left mandibular excursive 
movement, respectively. After 26  months of orthodontic 
treatment combined with the splint, canine‑protected 
occlusion without balancing‑side contact was achieved. 
Although there is a lack of consensus about the influence of 
the occlusion in TMD, we hypothesize that, in our patient, the 
achievement of functional and stable occlusion, without any 
deleterious interference, might have influenced positively in 
the reduction of symptoms.

Regarding the flattening progression of the right mandibular 
condyle observed in the patient after 18‑month postretention, 
it presumably represents functional remodeling that could 
have been stimulated by the occlusal equilibration. Functional 
remodeling of TMJ is characterized by morphologic changes 
involving the articular structures of the joint that are not 
associated with any significant alterations in the mechanical 
function of the joint or occlusion.[6] Tanaka et al.[9] reported that 
adaptative remodeling of the condyle was found 2 years after 
splint therapy and the subsequent orthodontic treatment in an 
adult case of TMJ osteoarthrosis. Condylar remodeling after 
retention was also reported by Sasaguri et al.[14] in a case with 
rheumatoid arthritis, suggesting the remodeling of the eroded 
condyles might be an adaptative response to a stable and 
functional occlusion.

Relapse, considered as a multifactorial problem, is still 
an unsolved problem for orthodontists.[15] Al Yami et al.[16] 
concluded that about half of the total relapse takes place 
during the first 2  years after retention, which was also 
observed in the intercanine widths of our patient. The 
reduction of the intercanine widths observed in our patient 
is also consistent with Little et al.,[17] who have measured 
a postretention intercanine widths reduction in 60 of 
65 patients. This process of arch constriction appears to 
continue well after the cessation of growth during the 
20–30‑year age span. From age 30 to 40 years and beyond, 
the process continues, but usually at a lessened degree 
or rate. Moreover, according to Burke et al.,[18] mandibular 
intercanine width is extremely sensitive to expansion 
beyond 1 mm.

CONCLUSION

A female patient with TMD symptoms underwent orthodontic 
treatment combined with splint therapy. After 16‑year 
postorthodontic retention period, an acceptable occlusion was 
maintained without recurrence of any TMD symptoms, indicating 
a long‑term stability of occlusion and the TMJ components. Our 
results suggest the possibility of compromised treatment in 
patients with TMD to achieve long‑term stability in occlusion 
and TMJ function.
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