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Background: The orthodontic treatment of patients with idiopathic condylar resorption (ICR) remains controversial. The effect 
of molar intrusion using temporary anchorage devices (TADs) and the consequential gradual counterclockwise rotation of the 
mandible in patients with ICR remains unclear.
Aims: To present the long-term treatment result of an adult skeletal Class II open-bite malocclusion with a history of ICR corrected 
by the combination of orthognathic surgery and TADs. 
Methods: After six months of occlusal splint therapy, a surgically-assisted intrusion of the maxillary molars was performed using 
TADs, followed by a bilateral sagittal split osteotomy (BSSO) and genioplasty. 
Results: The five-year post-treatment records showed a good facial appearance, occlusion and mandibular/condylar position 
with no progress in the condylar resorption.
Conclusion: Based on a single case, this treatment option is an effective alternative to a bimaxillary osteotomy for patients 
presenting with ICR.
(Aust Orthod J 2018; 34: 85-93)
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Introduction

The orthodontic treatment of patients with idiopathic 
condylar resorption (ICR), also known as progressive 
condylar resorption (PCR), remains controversial.1-3 
Because most patients with ICR have a high 
mandibular plane angle and a progressively retruding 
chin, it has been suggested that optimal aesthetic and 
functional results are achieved by bimaxillary surgery 
incorporating a counterclockwise rotation of the 
maxillomandibular complex and advancement of the 
mandible.1 However, several reports have noted that 
a large mandibular advancement, counterclockwise 
rotation and the posterior repositioning of the 
condyle were associated with an increased risk 
of condylar resorption (CROS).1,4,5 The reports 
indicate that increased postoperative stress to the 

temporomandibular joints (TMJs) could initiate or 
accelerate the condylar effects.1,2,4-6 

Descriptions of treatment in order to manage ICR 
have included splint therapy,6 maxillary surgery 
alone,6 and two-jaw orthognathic surgery with a 
condylectomy.1,2 However, further investigation is 
necessary to establish a treatment protocol that can 
result in an ideal facial profile and occlusion with 
minimal postoperative stress to the TMJs. 

Alternatively, the effect of molar intrusion using 
temporary anchorage devices (TADs), which induce 
a gradual counterclockwise rotation of the mandible 
in patients affected by ICR, is uncertain. Several 
publications have indicated that molar intrusion 
using TADs is effective in treating patients with 
temporomandibular disorders.7-9
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The present case report describes the successful 
treatment of an adult patient who presented with a 
skeletal Class II open-bite malocclusion and revealed 
a history of ICR. A surgically-assisted intrusion of 
the maxillary molar was performed using TADs, 
followed by a bilateral sagittal split osteotomy (BSSO) 
and genioplasty. By using this method, the gradual 
intrusion of the upper molars was achieved, which 
allowed optimal autorotation of the mandible and 
reduced the surgical movement of the mandible 
via the BSSO. The post-treatment records after five 
years of retention showed a good facial appearance, 
occlusion and mandibular/condylar position with no 
progress in the condylar resorption.

Diagnosis and etiology

A female patient, 19 years and one month of age, 
was referred to the orthodontic department in order 
to manage a skeletal Class II malocclusion with an 
anterior open bite. The chief complaints were her facial 
aesthetics related to a lack of chin prominence and the 
inability to occlude her anterior teeth. There was no 
remarkable medical history. The patient exhibited a 
severe retrognathic and convex facial profile (Figure 
1). Lip incompetence at rest position was obvious, 
and hypertonicity of the perioral musculature was 
noted upon lip closure. Differences were apparent 
between the mandibular position at the initial contact 

Figure 1. Pretreatment photographs and radiographs.
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of the teeth when the condyle was in centric relation 
(CR) and at the habitual maximal intercuspal position 
(centric occlusion; CO). At CR, the mandible was 
displaced posteriorly. Computed tomography (CT) 
showed a dramatically shortened and flattened 
condyle with irregular articular surfaces and bilateral 
lipping of the margin (Figure 2A). The MRI showed 
anteriorly displaced disks. A lateral cephalometric 
analysis indicated a significantly retruded mandible 
(SNB angle, 72.3°) and a well-positioned maxilla 
(SNA angle, 82.9°), indicating a skeletal Class II 
relationship (ANB angle, 10.6°). A hyper-divergent 
profile was evident with a high mandibular plane 
angle (FMA, 51.8°) and a facial height ratio of 50.0%. 
The upper incisors were normally inclined (U1 to 
FH angle, 109.9°), while the lower incisors were 
proclined (FMIA angle, 31.7°; IMPA angle, 96.5°). 
The panoramic radiograph revealed no missing teeth 
or sign of root resorption (Figure 1). The patient had 
no history of oral-facial trauma. She recognised that 
some symptoms, including the anterior open bite 
and a retrognathic appearance, had worsened during 
adolescence, but that stability was evident over the 
past three years. A clinical exam showed no sign of 
PCR and the patient was negative for diagnostic 
markers of rheumatoid arthritis. 

Treatment objective

The main treatment objectives were to (1) correct 
the Class II relationship with the associated anterior 
open-bite malocclusion, and (2) improve the facial 
aesthetics. 

Treatment alternatives

The first treatment option was bimaxillary surgery, 
involving the impaction of the maxilla by a Le 
Fort I procedure and a resultant counterclockwise 
rotation/advancement of the mandible by a bilateral 
sagittal splitting osteotomy (BSSO) or by distraction 
osteogenesis. However, maxillary molar intrusion 
using TADs and a corticotomy was considered 
followed by a BSSO and genioplasty. The patient 
wanted to avoid conventional bimaxillary surgery 
because of the invasiveness of the individual surgical 
procedures. It was decided to perform upper molar 
intrusion using TADs to induce autorotation of the 
mandible before a BSSO in order to reduce the level 
of the advancement and rotation of the mandible. A 
corticotomy was planned to enhance the intrusion 
of the upper molars. The patient was advised and 
understood the risks associated with treatment and 
agreed to the orthognathic treatment plan. 

Treatment plan and progress

An occlusal splint was placed for six months before 
the commencement of active orthodontic treatment 
to achieve optimal repositioning of the condyle 
within the glenoid fossae and to monitor occlusal and 
skeletal changes. Orthodontic treatment began at the 
age of 19 years seven months with 0.022 inch pre-
adjusted edgewise appliances after extractions of the 
first premolars in both arches as well as the lower third 
molars. At the age of 19 years 10 months, a bilateral 
maxillary posterior corticotomy was performed 
(Figure 3A)10-12 during which the upper third molars 
were extracted. At the age of 21 years and seven 
months, a BSSO was performed. The mandible was 
repositioned anteriorly by 8.0 mm on both sides, and 
with a 5° counterclockwise rotation (Table I). Rigid 
fixation was applied between the mandibular bone 
segments. TADs were also placed on the buccal aspect 
of the lower first molars in order to use intermaxillary 
fixation. All appliances were removed at age 22 years 
four months (Figure 4). After active treatment, a tooth 
positioner and wrap-around type of retainers were 

Figure 2. Sagittal CT images of the TMJ (A) pretreatment; (B) post-active 
treatment; (C) post-five-year retention. 
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Measurement Pretreatment
(19 y, 1 mo)

Pre-one-jaw 
surgery    

(21 y, 7 mo)

Post-active 
treatment

(22 y, 4 mo)

Post-5-year- 
retention  

(27 y, 4 mo)

Normative mean* 
(adult, female)

Mean SD

Angular (degrees)

SNA 82.9 81.8 81.8 81.8 80.8 3.6

SNB 72.3 69.3 74.3 74.0 77.9 4.5

ANB 10.6 12.5 7.5 7.8 2.8 2.4

FMA 51.8 52.4 47.3 48.0 30.5 3.6

IMPA 96.5 82.5 82.3 84.0 93.4 6.8

FMIA 31.7 45.1 50.4 48.0 56.0 8.1

U1-FH 109.9 103.7 102.0 103.0 112.3 8.3

IIA 101.8 121.3 128.4 125.0 123.6 10.6

Linear (mm)

N-Me 131.4 129.9 134.6 134.6 125.8 5.0

N/PP 54.0 54.0 54.0 54.0 56.0 2.5

Me/PP 70.9 67.3 77.8 77.8 68.6 3.7

Ptm-A/PP 55.2 55.2 55.2 55.2 41.8 2.8

Ar-Me 96.1 90.8 108.1 107.9 106.6 1.1

U6/PP 24.4 21.3 21.3 21.3 25.2 2/7

Overjet 9.0 10.9 2.0 2.2 3.1 1.1

Overbite -6.0 0.0 2.0 1.5 3.3 1.9

Table I.  Cephalometric analysis at pretreatment, pre-one-jaw-surgery, post-active treatment, and post-retention stages.

*Japanese normative mean (Wada et al., 1977)    A = subspinale; Ar = articulare; B = supramentale; FH = Frankfort horizontal;  
FMIA = Frankfort mandibular incisor angle; FMPA = Frankfurt mandibular plane angle; IIA = interincisal angle; IMPA = incisor mandibular plane angle; 
MASDO = maxillary anterior segmental distraction osteogenesis; Me = menton; N = nasion; PP = palatal plane; Ptm = pterygomaxillary fissure;  
S = sella; U1 = upper incisor plane.

Figure 3. Intraoral photographs (A) just before corticotomy; (B) one month after corticotomy; (C) two months after corticotomy. White arrows 
shows the placement of elastics.
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delivered. A gum-chewing exercise was prescribed 
for 15 minutes daily and lip closure training was also 
employed to strengthen the masticatory muscles, 
with the expectation that natural retention would 
be reinforced in the long term. A genioplasty was 
performed at 22 years three months to advance 
pogonion by 9 mm. 

Surgical procedure

The corticotomy and extraction of the upper third 
molars were performed under general anaesthesia. 
Mucoperiosteal incisions were located on the buccal 

aspects of the upper premolars and molars and a 
horizontal osteotomy was performed 5 mm above 
the apices of the molars. Vertical bone cuts were 
made on the lateral side of the upper first premolars 
as well as at the distal portion of the upper molars 
at the site of the third molar extraction. An adequate 
bone gap was created to decrease obstruction between 
the bone edges during impaction. Anchorage plates 
(SMAP System; Dentsply Sankin, Tokyo, Japan) 
were attached on the buccal aspect between the first 
and second molars in the upper arch. The horizontal 
palatal bone cuts were carried through the buccal 
osteotomy spaces. Two miniscrews (1.6 mm diameter, 

Figure 4. Post-active treatment photographs and radiographs.
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8 mm length; Dualtop autoscrews; Proceed Co. Ltd, 
Tokyo, Japan) were inserted on the palatal aspect as 
shown in Figure 3B. The miniplates and screws were 
loaded two weeks after the surgery to reposition the 
corticotomised posterior segment with a force of 200 
g using 0.019 × 0.025 beta-titanium archwires and 
elastics (Figures 3B and 3C). 

Treatment results

At the completion of treatment, the hyper-divergent 
profile had considerably improved. Class I canine and 
molar relationships and normal overjet and overbite 

relationships were obtained (Figure 4). The intruded 
upper molars produced no gingival recession or 
periodontal damage. Minor root resorption of the upper 
incisors was evident (Figure 4). Cephalometric analysis 
and superimposition showed a 3.0 mm impaction 
of the posterior maxilla and a 5.0° auto-rotation 
of the mandible prior to the BSSO. The 8.0 mm 
advancement of the BSSO and 9.0 mm advancement 
genioplasty also improved the prominence of the chin. 
Uprighting of the lower incisors was achieved by 9.0° 
of lingual tipping (Table I). 

After a five-year retention period, ideal occlusion as 
well as the profile had been well maintained (Figure 

Figure 5. Post-five-year retention photographs and radiographs.
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5). A slight relapse was noted in the proclination of the 
upper and lower incisors, curve of Spee in the lower 
arch, and crowding of the lower incisors. Minimal 
change was identified in the BSSO surgical effects 
and the maxillary molar intrusion (Figure 6 and Table 
I). Partial bone resorption occurred in the anterior 
segment advanced by the genioplasty (Figure 6). 

A comparison of condylar positions at CO before and 
after active treatment revealed that both condyles had 
shifted posteriorly and superiorly, while the entire 
mandible had adopted a symmetrical position. As a 
result, the condyles were positioned into the central 
area of the fossae (Figure 2B), where they remained 
stable during the years following the removal of 
the orthodontic appliances (Figures 2B and 2C). 
Throughout treatment, no continuation of resorption 
of the condyle head was noted on CT images, and 
there were no CO-CR discrepancies, indicating 
stability of mandibular position at five-year recall.

Discussion

It is important to approach active ICR before starting 
orthodontic treatment in order to obtain a stable 
treatment outcome.1,2 Although it appeared that the 
ICR was not progressive in the present case, splint 

therapy was applied for six months before active 
treatment to minimise joint loading.

Previous studies have shown a lack of long-term 
stability of orthodontic treatment in ICR patients 
treated with conventional orthognathic surgery.2,3,6 
Crawford et al. reviewed a group of seven patients 
with PCR who were treated by orthognathic surgery 
and found that five of the seven cases had further 
PCR and subsequent skeletal relapse after their second 
osteotomies.3 Arnett and Tamborello reported six 
patients with PCR who were treated by orthognathic 
surgery and found that five of the patients had further 
postoperative resorption.13 Arnett and Tamborello 
recommended the avoidance of mandibular surgery 
and the application of maxillary surgery alone in order 
to decrease the load on the TMJs.13 However, isolated 
maxillary surgery was not sufficient to correct patients 
with ICR who also had a retrognathic mandible. 
Huang et al. reported that condylectomy and 
costochondral grafting before orthognathic surgery 
appeared to produce stable and functional results.2 
Wolford and Cardenas also reported that the removal 
of hyperplastic synovial and bilaminar tissue and disk 
repositioning and repair followed by orthognathic 
surgery provided stable results.1 

Little is known about the long-term results of upper 
molar intrusion using TADs applied to induce a 
counterclockwise rotation of the mandible before 
orthognathic surgery in the treatment of patients 
with ICR. Reports have shown that molar intrusion 
using TADs is effective in the treatment of patients 
with temporomandibular disorders.7-9 It is suggested 
that the condyle is repositioned, and that a functional 
adaptation in the circumoral musculature is achieved 
as a result of the counterclockwise rotation of the 
mandible through molar intrusion.7-9 The present case 
procedure also likely facilitated the patient’s mandible 
to autorotate and allowed the flattened condyle to 
adopt an improved position14 in the glenoid fossa 
following the corticotomy-assisted impaction of the 
maxillary molars (Figure 2).

The major risk factors for CROS include a posterior 
condylar displacement and mandibular advancement 
with a counterclockwise rotation during surgery.14-17 
The magnitude of mandibular advancement is signifi-
cantly correlated with a postoperative clockwise rota-
tion of the mandible.5,18 A mandibular advancement 
of more than 10 mm coupled with a counterclockwise 
rotation and a posteriorly repositioned condyle are  

FIGURE 6

Figure 6. Superimposed lateral cephalometric tracings on the SN plane 
at S; pretreatment (solid line), post-active treatment (red line) and post-
five-year retention (dotted line).
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associated with an increased risk of CROS.4 One rea-
son for postoperative stability in the present case may 
be the relatively small forward movement (8 mm) 
of the mandible, due to preoperative mandible anti-
clockwise repositioning supported by corticotomy/
skeletal anchorage-assisted movements of maxillary 
molar intrusion. The aesthetic issue of the chin was 
effectively resolved by the advancement genioplasty. 

No progress of resorption or remodelling of the 
condylar head was noted on CT assessment (Figure 
2). No CO-CR discrepancy was observed after the 
five-year retention period. Condylar remodelling 
might result from an acquired functional occlusion 
producing balanced mechanical loading on the TMJ 
after correction of the mandibular retrognathism.21 
The postoperative seating position of the condyle in 
the fossae and the consequent occlusion likely gave 
rise to an antero-superiorly directed loading vector 
at the TMJ that was biomechanically optimal.22 The 
positioning of the condyle14,16 before the BSSO is 
noted to prevent postoperative structural changes in 
the TMJ.23 Previous reports revealed that stabilisation 
of the TMJs with splints was important for the 
patients with ICR before initiation of orthodontic 
treatment.1,6,9 It may be inferred that stability can be 
induced by condylar repositioning toward a centric 
position using an occlusal splint.24 Carefully managed 
mandibular advancement did not subsequently 
influence the TMJ with its pre-existing displaced disk, 
crepitus, clicking, and arthralgia.25,26 

Conclusions 

A 19-year-old female who presented with a skeletal 
Class II open-bite malocclusion with ICR was treated 
by the surgical-assisted intrusion of maxillary molars 
using TADs followed by mandibular advancement 
and genioplasty. The post-treatment records after 
five years of retention showed an acceptable facial 
appearance, occlusion and mandibular/condylar 
position with no progress of the condylar resorption. 
Based only on this single case, these findings indicate 
that the presented treatment is an effective alternative 
to bimaxillary osteotomy for patients affected by ICR.
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