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ABSTRACT 
 
A case report of 24 years old male with Class III malocclusion on a Class III skeletal base with missing upper 
lateral incisors is presented to describe the mechanics to distalise mandibular molars using mini implants in a 
borderline orthognathic surgery case. Mini implants were placed buccally between the lower second molars 
and lower first molars bilaterally. Mandibular molars were distalised and intruded using elastics power chains 
from the mini implant to the long hook placed distal to the lower canines on a 0.019x0.025-inch stainless steel 
archwire. Extrusion of the lower anterior segment was prevented with the use of the stiff archwire and lowered 
retraction by the long hook. Labial root torque was expressed on the lower incisor from the use of MBT brackets 
with -6 degrees torque. Treatment was completed within 21 months. In conclusion, accurate planning and 
understanding of biomechanical teeth movement may facilitate the correction of borderline Class III 
orthognathic surgery cases. 

INTRODUCTION 

A non-extraction orthodontic treatment in the 
correction of Class II and Class III molar 
relationships could be achieved by the molar 
distalisation [1, 2].  Class III malocclusion normally 
results from mandibular prognathism or maxillary 
hypoplasia and retrognathism, or a combination of 
the two [3]. Furthermore, there is possible 
anatomic heterogeneity of this type of 
malocclusion, since either jaw or both jaws can be 
affected in sagittal length or position relative to the 
other [3]. Familial aggregation studies also suggest 
that familial environmental factors or heredity can 
play a substantial role in the etiology of the Class III 

malocclusion [4]. Previous studies reported that the 
Class III relationship is due to polygenic 
multifactorial inheritance with the variable mode of 
transmissions although there have been 
suggestions that environmental factors such as 
enlarged tonsils and nasal blockages may 
contribute to the mandibular prognathism [5]. The 
Class III skeletal pattern is normally compensated 
by the proclination of upper incisors and 
retroclination of lower incisors. In orthodontics, 
there are several methods to correct the Class III 
malocclusion and it depends on the age and 
severity of the skeletal pattern.  
  
Early treatment of the skeletal and dental Class III 
relationships could be addressed orthopedically by 
the use of facemask with rapid palatal expansion [6, 
7], which has been shown to demonstrate long-
term favorable improvement in the skeletal 
relationship [8]. In older patients with moderate to 
severe skeletal Class III pattern, cases usually do not 
camouflage well to conceal the skeletal problem 
and may need combined orthodontic-orthognathic 
approach.  
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Early treatment of the skeletal and dental Class III 
relationships could be addressed orthopedically by 
the use of facemask with rapid palatal expansion [6, 
7], which has been shown to demonstrate long-
term favorable improvement in the skeletal 
relationship [8]. In older patients with moderate to 
severe skeletal Class III pattern, cases usually do not 
camouflage well to conceal the skeletal problem 
and may need combined orthodontic-orthognathic 
approach.  
 
Extraction of mandibular teeth is usually indicated 
in adult patients to compensate for the Class III 
skeletal pattern and the teeth that are usually 
involved in extractions are lower premolars or 
lower incisors [12]. Extraction of a mandibular 
incisor is occasionally indicated for patients with an 
anterior crossbite or an edge-to-edge incisor 
relationship. Factors determining the decision 
include the severity of anterior crowding in the 
mandibular arch, the Bolton discrepancy, and the 
degrees of negative overjet and overbite [3]. 
 
The use of mini-implant currently is more able to 
predictably facilitate achievement of good results 
of more severe class III skeletal pattern [13]. This 
case report discussed the biomechanics of teeth 
movement using the mini-implants on the buccal 
shelf in the correction of Class III borderline 
orthognathic surgery case.  
 
CASE PRESENTATION 
 
A 24-year-old, male, complained of missing teeth 
and underbite of the front teeth. He also 
complained of recurrent pain related to the lower 
third molars teeth. He was in a good health and had 
no significant medical history. 
 
He presented with a Class III malocclusion on a Class 
III skeletal base with an average lower facial height 
ratio. There was no obvious facial asymmetry. His 
lips were competent and showed 7mm of upper 
incisors on smiling with a normal upper lip length. 
The nasolabial angle was normal, and the labio-
mental fold was shallow (Figure 1). Intraorally 
revealed full permanent dentition with missing 
upper lateral incisors and mild crowding in the 
lower arches (Figure 1). The maxilla and mandibular 
arch were U-shaped. On occlusion, the incisor 
relationship was in a Class III incisors relationship 
with a reverse overjet of 2 mm (Figure 2). The 
overbite was measured from the left central 
incisors was 5% and incomplete to the teeth. The 
curve of Spee was almost flat observed from the 
occlusal plane between the distal cusp of the lower 
second molar to the lower central incisal edge. The 

buccal segments were in ¼ unit Class III on both 
sides. The canine relationship on the right side was 
¼ unit Class III and Class I on the left side. The upper 
centerline was 2 mm to the left from the facial 
midline and the lower centerline was coincident 
with the facial midline (Figure 1). 

Figure 1 Pre-treatment Extra-Oral and Intra-Oral 
photographs 
 

Figure 2 Pre-treatment study models 
 
The pre-treatment panoramic radiograph (Figure 3) 
shows that the bone level was normal, with all 
teeth present except both upper lateral incisors. All 
third molars were present with horizontal 
impaction of lower third molars. There was 
radiopacities apical to the lower right canine roots, 
which is consistent with the impression of dens 
bony island. The lateral cephalometric radiograph 
(Figure 4) shows that the patient presented with a 
Class III skeletal base with an average maxilla 
mandibular planes angle, upper incisors were 
procline and lower incisors were normal for a given 
maxilla-mandibular angle. The lower lip appeared 
protrusive from the E-plane by 5.0mm.  
 
Treatment Objectives 
The objectives for this patient focused on the 7 
objectives: (1) Secure the optimum oral hygiene 
before starting the orthodontic treatment; (2) 
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Eliminate the dental crowding, level and align the 
teeth; (3) Address the missing upper lateral incisors; 
(4) To achieve a Class I canines and molars 
relationship bilaterally; (5) Obtain correct overbite 
and overjet; (6) Achieve a mutually protective 
functional occlusion and (7) To plan an appropriate 
retention protocol. 
 

Figure 3 Pre-treatment panoramic radiograph, 
lateral cephalometric radiograph, and tracing 
 

Figure 4 Middle treatment to open space for lateral 
incisors and distalisation of the lower arch on 0.019 
x 0.025-in SS archwire with mini-implant anchorage 
reinforcement 
 
Treatment alternatives 
The main problem for this patient was a Class III 
skeletal pattern with a reverse overjet and minimal 
overbite. Based on these problems, 4 options were 
proposed to the patient: 
 
1. The first option involved combination of 

orthodontic and orthognathic surgery. In the 
orthognathic joint clinic, the treatment proposed 
to extract lower third molars and close the space 
in the upper arch with camouflaging upper 
canines to be upper laterals. These were followed 

by decompensation of the teeth with fixed 
appliances before orthognathic surgery. In 
addition, the patient was informed about the 
risks and benefits during the combined 
orthodontic and orthognathic consultation. 
However, the patient refused to have 
orthognathic surgery after thinking about the 
risks of orthognathic surgery.  

2. The second option involved orthodontic 
camouflage with the extraction of the lower 
premolars and space closure in the upper arch. 
The option of upper arch is the same as the first 
option. However, the patient refused to have 
extraction of the lower premolars. 

3. The third option is the extraction of lower 
premolars and prosthesis to replace missing 
upper laterals. the retraction of the mandibular 
anterior teeth and mesial movement of the 
mandibular molars. However, this treatment 
would compromise the optimal inclination of the 
mandibular incisors.  

4. The fourth option involved orthodontic 
camouflage with the extraction of lower third 
molars. Anchorage reinforcement with the mini-
implant to distalise the lower dentition. Anterior 
cross-bite would be corrected by the labial flaring 
of maxillary incisors. In addition, the upper arch 
requires prostheses to replace missing upper 
laterals.  

 
After discussing the treatment options with the 
patient, he agreed with option 4 since he had 
recurrent pain of the wisdom teeth. The written 
consent was signed by him and the tentative 
treatment plan included the following: (1) Upper 
fixed appliances; (2) To procline upper incisors; (3) 
Extraction of all third molars; (4) Placement lower 
fixed appliances (0.022x0.028-in slot, MBT 
prescriptions); (5) Placement of mini implant 
distobuccal of lower first molars as direct 
anchorage to distalise lower arch on 0.019x0.025-in 
SS archwire; (6) Finishing and detailing; (7) Upper 
and lower Hawley retainers with prosthesis on the 
upper lateral incisors. 
 
Treatment progress  
Orthodontic treatment started in July 2015 and 
finished in March 2017. It took 21 months to finish 
with a good occlusion. Treatment started with the 
placement of pre-adjusted edgewise brackets 
(0.022x0.028-in, MBT prescription) on the upper 
teeth with upper 0.012-in nickel-titanium 
archwires. The brackets on the upper canine teeth 
were placed slightly in a distally angulated position 
to facilitate distal root tip and the placement of the 
implant prostheses on the lateral incisors space. 
The treatment progressed until 0.019x0.025-in 
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stainless steel archwires and spaces for upper 
lateral incisors were created with opening coil 
spring. The lower third molars were referred for 
extraction to prepare the space for the distalisation 
of the lower arch while the upper third molars were 
also extracted since there would be no opposing 
teeth. Treatment continued with placement of 
fixed appliances on the lower arch in June 2016 
with 0.012-in Nickel-titanium wire and progressed 
to 0.019x0.025-in stainless steel. In addition, the 
bracket on the lower canines was transposed in 
between left and right respectively. Upper and 
lower 0.019x0.025-in stainless steel archwires were 
maintained for one month for full prescription 
expression.   
 
In October 2016, mini-implants (10.0 mm length 
and 1.6mm diameter, Brand, country) were placed 
on the distal buccal sites of teeth 36 and 46 
respectively. The long crimpable hooks (7.0mm) 
were placed distal to lower canines. Distalisation of 
the lower arch initiated with the placement of 
elastic chains from the mini-implants to the long 
crimpable hooks.   
 
In January 2017, space was created for upper 
laterals and replaced with acrylic denture teeth. 
The acrylic denture teeth were trimmed and 
attached with lateral brackets (Figures 4 and 5). 
Elastic chains were placed in the upper and lower 
arches to close all the remaining spaces.  
 

Figure 5 Further distalisation of lower arch and the 
estimation of upper lateral incisor with acrylic 
teeth.  
 
Finishing and detailing were done in 2 months and 
brackets were debonded in March 2016. The 
patient was instructed to wear the retainers for 24 
hours for 6 months and to continue wearing the 
retainers at night indefinitely. The patient was 
referred to a prosthodontist for the prostheses 
construction. Routine supragingival professional 
mechanical plaque removal was performed 
accordingly throughout all treatment phases. 
 
 
 
 

Treatment results 
 
The patient’s treatment was complete after 21 
months. Anterior crossbite was successfully 
corrected and adequate overjet and overbite were 
achieved. Panoramic radiograph showed good 
parallelism among tooth roots and distally inclined 
lower second molars (Figure 6).  
                                                                                             

Figure 6 Near-end panoramic radiograph, lateral 
cephalometric radiograph, and tracing 
 
The cephalometric analysis with superimpositions 
revealed the significant improvement of the facial 
profile from the general superimposition (Figure 7) 
due to dentoalveolar compensation with the 
proclination of upper incisors, retroclination of 
lower incisors with a consequent decrease in lower 
lip fullness. There was a slight clockwise rotation of 
the mandible due to the extrusion of the upper 
molars but nullified by the intrusion of lower 
molars. The facial profile was improved with an 
aesthetically satisfying smile (Figure 8). Intraoral 
examination and dental casts analysis revealed a 
Class I molar and canine relationship on both sides, 
with excellent intercuspation (Figures 8 and 9).  
 
DISCUSSION 
 
The present article reported a case of a 24-year-old 
man with a mild Class III skeletal pattern. The 
patient was treated by orthodontic camouflage 
treatment with mini-implant anchorage placed on 
the distobuccal side of the lower first molars. 
Generally, adult patients with mild Class III skeletal 
patterns were usually treated without orthognathic 
surgery [14].  The treatment options for Class III 
orthodontic camouflage cases included the use of 
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Class III elastics or tooth extraction. However, using 
elastics to correct class III malocclusion require 
great compliance and some patient refused to have 
extraction of teeth for orthodontic treatment.  The 
malocclusion and existing dentoalveolar 
compensation to camouflage the underlying 
skeletal discrepancy suggested borderline 
orthodontic camouflage or orthognathic treatment 
approach.  
 

Figure 7 Cephalometric superimpositions and 
measurements 
 
The extra-oral clinical examination was mild 
skeletal Class III pattern with an aesthetically 
acceptable facial profile and favourable for 
orthodontic camouflage treatment. Orthognathic 
treatment has the risks of increased morbidity 
associated with surgical treatments such as loss of 
sensation (temporary or permanent paresthesia or 
anesthesia) of the nerves where the surgical cut 

was made and risks associated with the general 
anesthesia in general. Another complication 
associated with the intraoperative phase is dental 
injuries, with maxillary segmentation being mainly 
associated with these complications [15].  
 

Figure 8 Post-treatment Extra-oral and Intra-oral 
photographs 
 

Figure 9 Post-treatment study models 
 
In addition, orthognathic surgery may result in 
damage of periodontal tissue on perioperative area 
(segmental procedure) and the consequence may 
lead to tooth loss [16].  The stability of treatment 
was also dependent on the type of surgical 
movement involved.  Stability to move the maxilla 
forward was found to be stable first-year post-
surgery while the concurrent forward movement of 
the maxilla and backward movement of the 
mandible was found to be stable only with rigid 
fixation, and single jaw movement to bring the 
mandible back was found to be less stable [9]. The 
treatments options and risks were discussed with 
the patient, who then declined to undergo 
orthognathic surgery and opted for treatment to be 
done by orthodontics alone.  
 
The patient decided to have camouflage treatment 
with the extraction of lower third molars 
considering his lower third molar area had difficulty 
in cleaning and he experienced recurrent pain. 
Extraction of lower second premolars in a mild 
crowding case and replacement of missing upper 

Cephalometric Measurements 

 
Pre-

treatment 
Post-

treatment 
Difference 

Skeletal 
SNA (o) 
SNB (o) 
ANB (o) 
SN-Mx (o) 
FMA (o) 

 
81 o 
83 o 
-2 o 
7 o 

30 o 

 
82 o 
82 o 
0 o 
7 o 

31 o 

 
+1o 
-1 o 
+2 o 
0 o 

+1 o 

Dental 
U1 to NA 
U1 to Mx 
L1 to NB 
L1 to MP 
IIA 

 
+5.0mm 

116 o 
+10.0mm 

88 o 

119 o 

 
+9.0mm 

126 o 
+7.0mm 

82 o 

112 o 

 
+4.0mm 

+10 o 
-3.0mm 

+6 o 

-7 o 

Facial 
E-line to UL 
E-line to LL 
LFH ratio 

 
-2.0mm 
+5.0mm 
55.5% 

 
0mm 

+3.0mm 
56.0% 

 
+2.0mm 
-2.0mm 
+1.0% 

U1, maxillary incisor; L1, mandibular incisor; UL, upper 
lip;  
LL, lower lip; LFH, lower facial height; Mx, Maxillary 
Plane; 
MP, Mandibular plane; IIA, Interincisal Angle 
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laterals required careful consideration to achieve a 
good occlusion i.e. to occlude the mandibular first 
molars with maxillary premolars in finishing a good 
Class III molar relationship [17]: The mandibular 
first molars need to be positioned more lingually, 
no offset in a mandibular first molar, more offset in 
the maxillary premolars and molars, no toe-in in 
maxillary molars, lingual crown torque in 
mandibular molars, reduced palatal crown torque 
in maxillary premolars and molars [17]. In addition, 
the palatal cusps in the maxillary premolars and 
buccal cusps of the mandibular molars need to be 
trimmed for better intercuspation [17].  
 
The prevalence of hypodontia for Chinese ethnic in 
Asian population is 13.7% and 20.5% among them 
had missing upper lateral incisors [18]. Evidence 
showed that the clinical management of missing 
lateral incisors can be successfully performed with 
either orthodontic space closure or space opening 
followed by prosthetic replacements [19]. In this 
case, the patient decided to replace the missing 
teeth with prostheses after discussion at the 
interdisciplinary treatment planning clinic. The 
modification for placement of the upper canine 
brackets was done to ensure adequate space for 
future implant placement[19]. The lower arch was 
not bonded at the initial stage to use them as 
reference for the degree of upper incisors 
proclination in order to improve the reverse overjet 
correction. This is not an uncommon approach for 
Class III cases [12] In addition, lower canine 
brackets were transposed to prevent the 
proclination of lower incisors during the alignment 
stage [20].  
 
The correction of Class III incisor relationships 
requires proclination of the upper incisors and 
retroclination of the lower incisors. The 
retroclination of lower incisors requires space and 
the space can be gained from the extraction of 
lower premolars, and interproximal stripping of 
lower incisors. Use of extracted lower third molars 
space has only been advocated recently since the 
introduction of mini implants. In this case, the 
extraction of lower third molars in Class III 
malocclusion was appropriate to provide greater 
retromolar space for the retroclination of lower 
incisors and at the same time to correct the Class III 
incisor relationship [21, 22]. The retroclination of 
lower incisors and full distalisation of the lower arch 
to correct the molar relationships require high 
anchorage demand. The mini implants that act as 
anchorage were placed on the buccal shelf areas. 
The exact location was on the distobuccal sites of 
lower first molars. The attached gingiva on the 
mandibular first molar is wider and flat for the 

optimal site of the buccal shelf mini implant [23]. In 
addition, a previous study reported that the region 
between the mandibular first and second molars is 
the most reasonable and safest for placement of 
the mini implant for the distalisation of the entire 
mandibular dentition [24]. To perform 3-D control 
on the teeth, the 1.6mm diameter of the mini 
implant was placed because using the large 
diameter mini implant may be associated with 
increased surgical trauma to the bone [25].   
 
This case report reflected a non-extraction 
approach even though the extraction of lower third 
molars is necessary. The alternative was to extract 
in the lower arch to create space to allow retraction 
of the lower incisors [12]. However, as previously 
mentioned, the patient requested to avoid having 
more loss of the dentition when he already has had 
hypodontia of the upper lateral incisors. The 
placement of mini implants on the buccal shelf does 
not interfere with lower arch distalisation but due 
to the position of the center of resistance of the 
mandibular dentition is between the second 
premolar and the first molar [26], it may result in 
the movement of the lower teeth in transverse, 
vertical, and sagittal directions. The retraction force 
from the mini-implants which is away from the 
center of resistance of the mandibular dentition 
may create the moment and simultaneously rotate 
the occlusal plane in a counterclockwise direction 
[27, 28]. 
 
In the sagittal and vertical directions (Figure 10), the 
retraction force was applied away from the center 
of resistance of the lower arch. The retraction force 
created an angle against the center of resistance 
and at the same time generated the moment. The 
lower teeth moved distally with side effects of the 
intrusion of the lower posterior teeth and extrusion 
of the lower anterior teeth. If unsupervised, 
extrusion of the anterior teeth along with the 
rotation of the occlusal plane could have caused 
thinning of the alveolar bone around the anterior 
teeth and damaged the periodontal support [29]. 
Therefore, to prevent this side effect, in this case 
the retraction force was applied nearer to the 
center resistance. This was done using long hooks 
(7mm) placed distally to the lower canines, 
followed by the retraction of the anterior teeth to 
mini-implants on a rigid 0.019” x 0.025 in-SS 
archwire. Hence, the biomechanics had minimised 
extrusion of the lower anterior teeth and intrusion 
of the lower posterior teeth.  
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Figure 10 Sagittal and vertical directions; 
Legend: Center of Resistance (Yellow); Moment 
(Red); Retraction force (Blue); Tooth Movement 
(Green) 
 
In a transverse direction (Figure 11), the 
distolingual moment on the posterior teeth would 
occur during distalisation because of the 
buccolingual distance from the line of action of the 
force to the center of resistance. This may help to 
correct the posterior crossbite during the 
distalisation. However, with the small force 
angulation in the transverse direction, sometimes 
the distolingual movement of the posterior teeth 
was insignificant [30].  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 Transverse direction 
Legend: Center of Resistance (Yellow); Moment 
(Red); Retraction force (Blue); Tooth Movement 
(Green) 
 

When considering all three directions (sagittal, 
transverse and vertical), the side effects in the 
vertical direction is the most critical in the lower 
dentition during distalisation. Hence, the use of a 
rigid archwire is imperative to control the force 
angulation and elastic deflection during retraction 
and prevent extrusion of anterior teeth. In addition, 
biomechanical understanding on force angulation 
by appropriate placement of the mini implants may 
reduce the side effects and in the distalisation of 
the whole mandibular dentition [30].  
 
Throughout the orthodontic treatment, gingival 
tissue change i.e. gingival recession was observed 
following initial placement of fixed orthodontic 
appliances (Figure 4). In general, excessive incisor 
proclination should be avoided as it may cause the 
teeth shifting out of alveolar envelope, thus 
creating bone dehiscence and potential gingival 
recession [31]. Nonetheless, according to recent 
systematic review, there is no clear scientific 
evidence that incisor proclination caused by fixed 
orthodontic appliances has an impact on 
periodontal health [32]. 
 
CONCLUSION 
 
Class III camouflage adult patient with missing 
upper laterals was successfully treated by total 
mandibular teeth distalisation. Correction of the 
overjet and overbite was mainly through 
dentoalveolar compensation with proclination of 
upper incisors and retroclination of lower incisors. 
Accurate planning of biomechanical teeth 
movements is essential to reduce the side effects of 
Class III camouflage orthodontic treatment.  
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