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Abstract

BACKGROUND

The relation between orthodontic treatment and temporomandibular disorders (TMDs)
is under debate; the management of TMD during orthodontic treatment has always been
a challenge. If TMD symptoms occur during orthodontic treatment, an immediate pause
of orthodontic adjustments is recommended; the treatment can resume when the

symptoms are managed and stabilized.

CASE SUMMARY

This case report presents a patient (26-year-old, female) with gle class I, skeletal class
II and TMDs. The treatment was a hybrid of clear aligners, fixed appliances and
temporary anchorage devices (TADs). After 3 mo resting and treatment on her TMD, the
patient’s TMD symptom alleviated, but her anterior occlusion displayed deep overbite.
Therefore, the fixed appliances with TAD were used to correct the anterior deep-bite and
level maxillary and mandibular deep curves. After the levelling, the patient showed dual
bite with centric relation and maximum intercuspation discrepancy on her occlusion.

After careful examination of temporomandibular joints (TM]) position, the stable bite

splint and Invisible Mandibular Advancement appliance were used to reconstruct her




occlusion. Eventually, the improved facial appearance and relatively stable occlusion
were achieved. The 1-year follow-up records showed there was no obvious change in

TM] morphology, and her occlusion was stable.

CONCLUSION
TMD screening and monitoring is of great clinical importance in the TMD susceptible
patients. Hybrid treatment with clear aligners and fixed appliances and TADs is an

effective treatment modality for the complex cases.
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Core Tip: This article is about the treatment of an adult female patient with skeletal class
II and temporomandibular disorders (TMDs). The treatment was a hybrid of clear
aligners, fixed appliances and temporary aids devices (TADs). This case report suggested
that TMD screening and monitoring is of great clinical importance in the TMD susceptible
patients. For these cases, hybrid treatment with clear aligners and fixed appliances and

TADs is an effective treatment modality for the complex cases.
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INTRODUCTION

Temporomandibular disorders (TMDs) encompass clinical issues involving the
temporomandibular joints (TM]), associated muscles, and related structuresl!/, They
manifest as limited jaw movement, muscle and joint pain, joint noise during use,
myofascial pain, and constraints in jaw openingl2l. Approximately 6% to 12% of the global
population experiences TMD symptoms(®], which are more common between ages 20 and
40, with a higher prevalence among womenl451.

The relation between orthodontic treatment and TMD is under debate; the
management of TMD during orthodontic treatment has always been a challengel®8l. A
recent study has reported that TMD is prevalent (66.67%) during orthodontic treatment
and pain-related symptoms are most frequentPl. If TMD symptoms occur during
orthodontic treatment, an immediate pause of orthodontic adjustments is recommended;
the treatment can resume when the symptoms are managed and stabilized[10111.

This study presented a 26-year-old skeletal class II female patient, who experienced
TMD (disc displacement of the right joint) after 8-mo clear aligners treatment. After 3-mo
resting and TMD treawent, the joint symptoms were relieved but deep bite increased.
Fixed appliances with temporary anchorage devices (TADs) were used to open the deep
bite. At the late stage of the treatment, a dual-bite was observed; a stable bite splint and
an invisible mandibular advancement appliance were used for occlusal reconstruction.
After the treatment, the TMD symptoms disappeared, and balanced occlusion and facial
appearance were achieved. The 1-year follow-up showed good stability of the treatment
result in TMJ and occlusion.

CASE PRESENTATION

Chief complaints
A 26-year-old woman complained of maxillary anterior teeth protrusion and increased

overbite.

History of present illness
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The patient had no history of TM] clicking and pain.
History of past illness

The patient denied any history of previous disease.

Personal and family history

The patient denied any family history of present illness.

Physical examination -

Facial analysis showed a convex profile with a high angle, a protrusive maxilla, and a
retrusive mandible (Figure 1A). Intraoral analysis demonstrated that she had maxillary
anterior teeth protrusion, class I mglar and canine relationships, increased overjet (5 mm),

increased overbite (5 mm), and mild crowding in the maxillary arch (24 mm) and

mandibular arch (2.2 mm) (Figure 2A).

Imaging examinations
Cephalometrihanalysis demonstrated a retrognathic mandible and slightly prﬁusi\re

maxilla, with a skeletal class II relation (ANB, 6.1°). Her maxillary anterior incisors
were slightly proclined (U1-NA, 25.4°), with a hyperdivergent growth pattern (SN-MP,
40.7°); her mandibular incisors were slightly proclined (IMPA, 94.6°) (Figure 3 and Table
1). The panoramic radiograph indicated that there were no third molars and other
disorders. In addition, the imaging of bilateral condyles showed no obvious
abnormalities (Figure 3C-E). No sign of TMD was observed before the treatment.

FINAL DIAGNOSIS

This patient was diagnosed with a skeletal class II profile, a high mandibular plane angle,

angle class I malocclusion and increased overbite.

TREATMENT
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Treatment objectives
To improve the convex profile and retrognathic mandible, correct the deep bite and

increased overjet, and establish a balanced and stable facial appearance and occlusion.

Treatment alternatives
The patient requested clear aligners for dental aesthetics. Two options were discussed
with the patient and parents. They chose option 2 and refused orthognathic surgery in
the consideration of surgical risk and cost. g
Option 1. Orthognathic surgery and orthodontic treatment with xtraction of two
ndibular first premolars. Retraction of the mandibular anterior teeth, followed by
bilateral sagittal split ramus osteotomy mandibular advancement. Genioplasty can be
considered, depending on the patient’s request.
Option 2. Camouflage treatment wjth clear aligners and extraction of the four first
premolars. Use the extraction spaces to retract the anterior teeth to camouflage the
skeletal class II. Genioplasty can be considered, depending on the patient’s request. ﬁe
extraction of upper first premolars and lower second premolars were also discussed with

the patient, but considering the biomechanics of clear aligners and anchorage

management, extraction of four first premolars were finally chosen.

Treatment progress

After the extraction of four first premolars, clear aligners (Align Technology, Santa Clara,
California) were delivered to the patient. Each aligner was worn at least 22 h per day for
15d.

In the 8th month of treatment (Invisalign, #16 of 42), the patient reported pai&around
the right TM]J (Figure 1B). Orthodontic treatment was immediately paused. Magnetic
resonance imaging (MR]) and cone-beam computed tomography (CBCT) were taken to
evaluate the TM]. MRI showed antegior disc displacement without reduction (addwoR)
in the bilateral TM] (Figure 4A-D). radiograph showed the superior surface of the

bilateral condyle had a unconsecutive cortex and the spaces of the bilateral TM] were




significantly narrowed (Figure 4E-H). Intraoral examination showed 6 mm overbite and
4 mm overjet in the anterior teeth. The maxillary and mandibular remaining extraction
spaces were about 10 mm and 8 mm respectively (Figure 41-K).

Due to the TMD symptoms, the orthodontic treatment was temperorily paused;
physiotherapy and anti-inflammatory therapy were used to improve the TMD. After 3
mo, the TMD symptoms were significantly alleviated, the clear aligners treatment was
resumed for 7 month (from Invisalign #16 to #30) (Figure 1C). But the intraoral
examination showed a severe anterior deep bite at the 18t months of treatment (Figure
1D).

To correct the deep overbite more efficiently, fixed appliances (Clarity SL, 3M, 0.022
% 0.028-in slot) were used at the 19" month of treatment (Figure 1E). A series of archwires
were used, including superelastic nickel-titanium archwires (from 0.014 x 0.025 to 0.018
x 0.025) and 0.018 x 0.025-in stainless steel arch wire with reverse curve of Spee. At the
26t month of treatment, two 8.0 x 1. m mini-screws (Ormco, Orange, Calif) were
inserted between the central and lateral incisors to intrude anterior teeth (Figure 1F). The
treatment combined with mini-screws intruded the anterior incisor for 6 mo, and the
deep overbite was basically resolved (Figure 5).

At the 31% month of treatment, the patient developed a dual bite [ntric relation
(CR)-maximum intercuspation (MI) discrepancy] after the deep bite correction (Figure
6). CBCT images showed when the bilateral condyle was in CR, the bilateral TMJ space
was significantly narrowed and the molars were ina severe class Il relationship with deep
over jet (7 mm). When the bilateral condyle was in MI, the superﬁ)r and posterior space
of the bilateral TM] were widened and the molars were located in a class I relationship
with normal overjet (2 mm). The cephalometric analysis of CR showed that the mandible
was retruded and rotated clockwise, resulting in a more severe skeletal class II (ANB,
8.4°) but demonstrated the relative normal ANB angle (3.6°) in MI (Figure 7).

To correct the dual bite, both surgical and conservative options were discussed with
the patient. She was against surgery and chose the conservative option with a stable bite

splint to stabilize the mandibular position and reduced the load on bilateral TM].
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At the 38" months of treatment, the fixed appliances were debonded. Due to her
tongue thrusting habit, the patient developed anterior open-bite at this stage (Figures 1G
and Figure 2B). A stable bite splint was used to identify the appropriate MI position for
TM], and the patient was educated to cease the tongue thrusting habit (Figure 8). Then
the patient reported no discomfort in the bilateral TM].

At the 44" month of treatment, the Invisible mandibular advancement appliance
(MA) was used to guide the mandible forward to improve the overjet and occlusal
reconstruction (Figure 1H).

At the 50th month of treatment, the patient reported no discomfort on TMJ and the
overjet was improved. The extraction spaces were closed and the molar relationship
became class I (Figure 11I).

The total treatment time was 50 mo, including 38 mo of hybrid treatment of clear
aligners and fixed appliances, 6 mo of stable bite splint, and 6 months of MA. Vacuum

formed retainers were used for retention.

OUTCOME AND FOLLOW-UP

Post-treatment examination showed favorable improvement in the patient's profile,

occlusion, and smiling aesthetics. Intraorally, normal overjet and overbite and a class 1
molar relationship were achieved (Figures 11 and Figyre 2C).

The post-treatment cephalometric analysis showed that the patient's maxillary anterior
teeth (U1-NA) were retracted from 25.4° to 22.5° and the mandibular anterior teeth
(IMPA) wege uprighted from 94.6° to 90.7°. The ANB angle was reduced from 6.1°to 3.5°.
The lower lip to E-line distance were decreased from 3.3 mm to 2.9 mm (Table 1 and
Figure 9). The patient treatment process is shown in Figure 10.

Follow-up records after 1 year showed a stable occlusion without relapse (Figure 1J);
patient had no TMD symptoms; and the CBCT images showed that the bilateral
temporomandibular joint space was significantly improved, and the condyle

morphology had no obvious change (Figure 11).
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!iISCUSSION

The relationship between orthodontic treatment and TMD has been widely debated. To
date, most of the clinical evidence seems to indicate that orthodontic treatment is not
directly related to TMDs, and the role of malocclusion in the occurrence and development
of TMDs should not be exaggerated(!!12l. For instance, a ten-year longitudinal study
showed that joint symptoms during orthodontic treatment should be attributed to
differences in age and not to the procedure of orthodontic treatment(!3l. Furthermore,
patients who experienced orthodontic treatment did not have a higher risk of developing
TMD later in life, compared with untreated orthodontic patients(1415].

In this case, the patient didn't have TM] discomfort at the initial diagnosis, but
experienced joint pain on the right hand side at the 8" month of treatment when the
anterior teeth retraction was only about 1 mm. At the 18t month of treatment, patient’s
TMD symptoms were basically alleviated, but unexpected deep bite was found. This can
hardly attribute to the possible resorption of bilateral condyles caused by TMD and the
decrease in posterior height, which in turn led to mandibular counter clockwise rotation
and deeper anterior teeth overbite.

It has been found that there are deficiencies in the correction efficiency with clear
aligner therapy compared with traditional fixed appliances, especially for the vertical and
torque management!!®18]. The inefficient performance in the torque control during
anterior teeth retraction and the Spee’s curve leveling may result in the anterior teeth
deep overbite in this casel%2]. Therefore, for deep bite correction, fixed appliances were
also used in this case. In addition, TADs were also used in this case to assist the correction
of the deep bite and anterior teeth intrusion21-21.

After the deep overbite correction, the mandibular deviation and dual bite were
observed in this case. The underlining mechanism may be due to some possible condylar
resorption and clockwise rotation of the mandiblel2425]. Clinical treatment of condylar
resorption has been difficult due to unstable condylar position and persistent changes in

the bitel2¢l. The unstable condylar position can cause confusion during orthodontic
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evaluation, usually TMJ should be stabilized with occlusal splint prior to orthodontic
treatment, which was defined as mandibular reconstruction.

Mandibular reconstruction for dual bite is challenging, especially in adult patients.
It could restore deviated mandible and TM] to their normal position by orthodontic
means!?”.28]. The basic mechanism of cell biology of occlusal reconstruction is adaptive
modification of condyles under exogenous stimulation/?’l. At this time, the balance
between occlusion, mandibular position and the TM]s needs to be re-established. Under
the stimulation of exogenous factors such as stable occlusal splint and invisible MA
treatment, the condylar cartilage makes a cell biological response to initiate endochondral
osteogenesis, which could be concluded as adaptive modification of the condylel3l. The
treatment of dual bite is often to stabilize and forward mandible to the normal position
to promote the modification of condyle adaptation.

Surgery has also been reported to be a good option for the patients who had TMD
with occlusal problems/?'32l. The current patient refused any type of surgery, therefore
the Invisalign mandibular advancement devices were used to advance the mandible and
promote the adaptive modification of the patient's condyles. After the treatment, CBCT
images showed that the bilateral TM] space was significantly improved, and the condyle
morphology had no pathological change.

There are limitations in this case. Ideally the patient should be screened for TMD
using CBCT and MRI. Since there is uncertainty in the success of occlusal reconstruction,
regular imaging could be performed to monitor the morphological change of condyles. If
the orthodontic occlusal reconstruction failed, surgical reconstruction could be

considered.

CONCLUSION

TMD screening and monitoring is of great clinical importance in the TMD susceptible
patients. Hybrid treatment with clear aligners and fixed appliances and TADs is an

effective treatment modality for the complex cases.
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