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Case 1
A 20-year-old female patient presented with a chief complaint of 
irregularly arranged teeth. Extraoral examination revealed a straight 
profile and potentially competent lips. The patient had a forward 
mandibular path of closure. On Intraoral examination, patient had 
super Class I molar relationship on the right-side and a Class III 
molar on the left-side with anterior crossbite. Mild crowding was 
present in the upper arch [Table/Fig-1]. Cephalometric analysis 

revealed a skeletal Class III pattern, average growth pattern and 
retroclined mandibular anteriors [Table/Fig-2].

The skeletal Class III relation was due to prognathic mandible and 
an orthognathic maxilla. She had a forward path of closure and was 
able to bring the mandible back to an edge-to-edge bite.

The patient did not agree for a surgical line of treatment. Non 
surgical camouflage treatment by lower arch distalisation with inter-
radicular miniscrews was planned. The treatment was started with 
alignment and levelling of the upper and lower arches starting from 
0.014” Nickle Titanium (NiTi) to 0.019×0.025 stainless steel wires. 
Following alignment and levelling, lower third molars were extracted. 
Miniscrews (1.6×8 mm screws) were placed between lower second 
premolar and first molars and a NiTi coil spring generating force of 
about 250 grams per side was used [Table/Fig-3]. The distalisation 
was done on 0.019×0.025” stainless steel wires. Crimpable hooks 
were attached to the archwire and the force was given from the 
miniscrews to the hooks. Miniscrews were also placed in the inter-
radicular region of the upper second premolar and first molar to 
control the maxillary anterior proclination. The implants became 
loose on the right-side after two months of placement. The implants 
were repositioned between first and second molars and the force 
was continued.

Class I molar relationship was achieved in 4.5 months of distalisation. 
A total of 3 mm distalisation of the lower arch was achieved. Mild 
Class III elastics were continued until appliance removal. At the end 

Keywords: Angle’s class III malocclusion, Mandibular arch distalisation, Miniscrews, Orthodontics

Pooja HariSH1, SHweta NageSH2, aNuP BelluDi3

 
aBstRaCt
Camouflage treatment in borderline Class III patients, especially those who refuse a surgical line of treatment, remains a challenge 
to the orthodontists. Such patients were usually treated using Class III elastics and lower premolar extractions. Mandibular arch 
distalisation is an alternative option for non extraction Class III camouflage. Temporary Anchorage Devices (TADs) help in achieving 
effective mandibular molar distalisation and are more accepted by adult patients. This case report discusses the diagnosis and 
management of two different presentations of borderline skeletal Class III malocclusion treated with miniscrew assisted mandibular 
arch distalisation. Two adult female patients between 18-20 years of age presented with a skeletal Class III malocclusion, average 
growth pattern, super Class I molar relationship and straight facial profile. The patients did not agree for a surgical line of treatment. 
Camouflage treatment by distalisation of mandibular arch using buccal miniscrew implants was done. Inter-radicular miniscrews 
were placed between mandibular second premolar and first molar to apply distalisation force of 250 gm/side. Lower arch distalisation 
of 2-3 mm was achieved in an average of 4.6 months. The outcomes were well retained three years post-treatment.

[table/Fig-1]: Pretreatment intraoral, extraoral images and lateral cephalogram of 
Case 1.

Parameters

Case 1 Case 2

Pretreatment Post-treatment retention Pretreatment Post-treatment retention

SNA 840 840 840 890 900 890

SNB 860 860 860 880 890 880

ANB -20 -20 -20 10 10 10

Wits -5 mm -5 mm -5 mm -7 mm -6 mm -6 mm

FMA 280 280 290 230 250 240

U1-PP 1170 1240 1240 1240 1240 1240

IMPA 840 830 840 840 840 860

TVL-Chin -1 mm -2 mm -1 mm -2 mm -3 mm -2 mm
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[table/Fig-3]: Lower arch distalisation with interradicular miniscrews in Case 1.

[table/Fig-4]: Post-treatment intraoral, extraoral images and lateral cephalogram 
of Case 1.

[table/Fig-5]: Three year retention intraoral, extraoral images and lateral cephalogram 
of Case 1.

[table/Fig-7]: a) Mid treatment photographs after completion of alignment and 
levelling. The lower incisors had proclined and were in anterior crossbite; b) Lower 
arch distalisation with interradicular miniscrews in Case 2.

[table/Fig-6]: Pretreatment intraoral, extraoral images and lateral cephalogram of 
Case 2.

Case 2
A 19-year-old female patient presented with a chief complaint of 
irregularly placed upper front teeth. Extraoral examination revealed 
a straight facial profile with potentially competent lips. Intraorally, a 
posterior crossbite was present with a super Class I molar relation, 
mild crowding in maxillary arch and an edge-to-edge incisor 
relation and a midline mismatch [Table/Fig-6]. The cephalometric 
analysis showed that patient had a Class III skeletal pattern, with 
cephalometric analysis showing prognathic maxilla and mandible, 
average growth pattern, proclined maxillary anterior and retroclined 
mandibular anterior teeth [Table/Fig-2]. Model analysis revealed 
3 mm mandibular overall tooth material excess.

Non surgical treatment plan was finalised as the patient did not 
want a surgical line of treatment. Treatment was started with initial 
alignment and levelling with 0.014” NiTi in upper and lower arches 

At the end of treatment, well aligned dental arches with super Class 
I molar, canine and incisor relationships, ideal overjet, overbite and 
pleasing soft tissue profile with competent lips and consonant smile 
arc was achieved [Table/Fig-8]. The total duration of treatment was 
18 months. The treatment remained relatively stable three years 
postretention [Table/Fig-9].

DIsCUssIoN
Skeletal Class III treatment in late adolescents and adults commonly 
involves either surgical intervention or orthodontic camouflage 
treatment [1]. The severity of Class III malocclusion, especially 
in adult patients determines whether the patient is suitable for 
surgery or orthodontic treatment [2]. In Class III borderline patients, 
camouflage treatment options like interarch elastics and mandibular 
premolar extractions were done and they have their own limitations. 
After the advent of Temporary Anchorage Devices (TADs), the 
envelopes of discrepancy that can be treated non surgically have 

of treatment, the patient had well aligned dental arches with Class 
I molar, canine and incisor relationships, ideal overjet, overbite and 
pleasing soft tissue profile with competent lips and consonant smile 
arc [Table/Fig-4]. The total duration of treatment was 19 months. The 
results were stable after three years postretention [Table/Fig-5].

and finally 0.019×0.025” Stainless Steel arch wire was placed in 
both the arches. Expanded upper arch wires were used to correct 
the crossbite. The mandibular third molars were extracted prior to 
distalisation. The incisors proclined and 1 mm anterior crossbite was 
present post alignment and levelling. Interproximal reduction was 
done to correct the mandibular tooth material excess of 3 mm in the 
posteriors to aid good interdigitation. Buccal miniscrews (1.6×8 mm) 
were placed in mandibular arch between second premolar and first 
molar and NiTi closed coil springs were used for mandibular arch 
distalisation with a force of 250 gm/side [Table/Fig-7]. A total of 
2 mm distalisation was achieved in 4.7 months. Postdistalisation 
mild Class III elastics were used to maintain the correction.

Overjet -1 mm 3 mm 3 mm 0 mm 2 mm 1 mm

Overbite 3 mm 2 mm 2 mm 0.5 mm 2 mm 2 mm

[table/Fig-2]: Skeletal, dental and soft tissue parameters of cases 1 and 2 during pretreatment, post-treatment and retention periods.
SNA: Sella-Nasion plane to Point A angle; SNB: Sella-Nasion Plane to point B angle; ANB: Point A-Nasion- Point B angle; FMA: Frankfurt mandibular plane angle; U1-PP: Upper incisor to palatal plane 
angle; IMPA: Lower incisor mandibular plane angle.
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greatly increased. The dental arches can be distalised efficiently 
without loss of anchorage [3,4]. Unlike extraoral anchorage or 
intermaxillary elastics, the use of TADs does not require patient 
compliance and the treatment mechanics is simple [5].

Many TADs are available to aid mandibular distalisation like 
miniscrews, miniplates and buccal shelf screws. Among these, 
buccal miniscrew implants and buccal shelf screws are least 
invasive as they can be placed without need of any pilot drill or 
minor surgical procedures like flap exposure. It is also easy to insert, 
economical and has lesser discomfort [6,7].

Case selection for mandibular distalisation is crucial to obtain optimal 
results [8]. The cases presented in the report are skeletal Class III 
borderline cases. Borderline cases pertain to patients having mild 
to moderate skeletal discrepancies that can be treated either by 
orthodontic or surgical means [9]. Various literatures have given 
guidelines for correct case selection. Eslami S et al., showed that 
wits appraisal greater than- 5.8 mm can be successfully corrected 
by camouflage and Wits less than- 5.8 mm must be treated by 
surgery only [10]. Kerr WJ et al., suggested that surgery should 
be performed when ANB and incisor mandibular plane angles 
are lower than- 4° and 83°, respectively [11]. Also, Lin’s three ring 
diagnostic tests can be used to predict the prognosis of Class III 
correction [12]. Ideal characteristics favouring camouflage treatment 
are acceptable facial profile in centric relation, buccal segments 
approximately in Class I molar relationship, a forward path of closure, 
decreased to average mandibular plane angle and an acceptable 
overbite [13]. Hence, taking into consideration of the cephalometric 
criteria, type of presentation of the malocclusion, aesthetics and 
the patient’s preference, camouflage treatment was selected for 
both the discussed cases. Both the patients presented with a good 
facial profile, buccal segments had mild Class III relation, average 
mandibular plane angle and had no openbite. Cephalometrically, 
wits appraisal of the first patient was within the camouflage area 

mentioned. The second patient however had slightly increased wits 
value and both the patients refused a surgical line of treatment.

First case had a negative overjet due to retroclined maxillary incisors 
and the second case had edge to edge incisor relation. However, 
after alignment and levelling, the first case was in edge to edge 
relationship due to upper incisal proclination and the second case 
was in slight anterior crossbite due to lower incisal proclination.

Retromolar area is considered an optimal site for miniscrew position 
in mandibular distalisation cases. However, problems with soft 
tissues can occur around the miniscrews because the soft tissue 
is thicker and are movable in the retromolar area compared to 
other areas [6]. Orthodontic miniscrews are commonly placed 
either between the first and second molars or else between the 
second premolar and the first molar in the mandibular arch. The 
thickness of the cortical bone between the first and second molars 
is adequate to provide primary stability [14,15] but, due to tissue 
irritation during mastication, this site is generally not advised [16]. 
Thus, the alveolar bone between the mandibular second premolar 
and the first molar might be a good choice for minimum discomfort 
and maximum stability [6]. Buccal inter-radicular miniscrews was 
chosen over buccal shelf screws in the patients due to economical 
constrain. It is also easy to place and it can be done with minimal 
armamentarium [17].

The inter-radicular miniscrews for both the cases were placed 
between the mandibular permanent first molars and second 
premolars in both the cases. Force of 250g per side was applied 
to achieve total arch distalisation. However, in case 1, the implants 
failed after two months of placement and were shifted into the inter-
radicular space between mandibular first and second molars and 
the same magnitude of force was maintained. Disadvantage of 
buccal miniscrews is the need to reposition during treatment as the 
arch is distalised to avoid root contact [18]. The miniscrews were not 
repositioned in the reported cases as minimal molar tooth movement 
was required and the implants were placed closer the roots of the 
first molars to accommodate the distalisation. Miniplates and buccal 
shelf screws can be used to achieve more amount of distalisation 
without the need for repositioning. The duration of distalisation in 
both the cases was within 4-5 months. In the literature, the amount 
of molar distalisation that can be achieved with the assistance 
of mini-implants ranges between 2-6 mm [4,19]. The amount of 
distalisation achieved in both cases were between 2-3mm, which 
was in agreement with the previous studies [4,19,20].

In a study done by Yeon BM et al., mandibular total arch distalisation 
with miniscrews and ramal plates were compared [21]. They found 
that, the buccal miniscrew group had more molar intrusion and 
counter-clockwise rotation of the occlusal plane than in the ramal 
plate group and the ramal plate group showed more distalisation 
of the mandibular dentition with clockwise rotation of the mandible. 
The study concluded that miniscrews can be selected in patients 
with more vertical pattern of growth. The two reported cases did not 
show much change in the occlusal plane and the vertical dimension 
was relatively well controlled.

To compensate for the skeletal discrepancy, non extraction orthodontic 
camouflage therapy for treatment of skeletal Class III malocclusion 
can result in a decreased axial inclination of the mandibular incisors 
and an increased axial inclination of the maxillary incisors [22]. 
Mandibular incisor axial inclination of atleast 88 degrees is desirable 
in Class III patients to maintain good bone support [23]. In both the 
cases the lower incisor was maintained within 84 degrees. Both 
cases did not show any relapse and had a stable occlusion after 
three years of retention.

CoNCLUsIoN(s)
The case report demonstrates two different presentations 
of borderline skeletal Class III malocclusion. Both the cases 
were young adult patients who wanted a least invasive and an 

[table/Fig-8]: Post-treatment intraoral, extraoral images and lateral cephalogram 
of Case 2.

[table/Fig-9]: Three year retention intraoral, extraoral images and lateral 
 cephalogram of Case 2.
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economical treatment option. Both the cases were treated with 
miniscrew assisted mandibular distalisation. A 3 mm distalisation 
was achieved in case one and 2 mm of distalisation was achieved 
in case 2. Bilateral Class I molar relationship with ideal over jet, 
overbite, lip competency and acceptable facial aesthetics were 
obtained. The treatment is stable 3 years post-treatment. Even after 
the advent of bone screws, interradicular miniscrews can be used 
as an economical alternative in selected cases to obtain predictable 
and stable results.

ReFeReNCes
 Chen K, Cao Y. Class III malocclusion treated with distalisation of the mandibular [1]

dentition with miniscrew anchorage: A 2-year follow-up. Am J Orthod Dentofacial 
Orthop. 2015;148(6):1043-53.

 Perillo L, Monsurro A, Bonci E, Torella A, Mutarelli M, Nigro V. Genetic association [2]
of ARHGAP21 gene variant with mandibular prognathism. J Dent Res. 
2015;94:569-76.

 Park HS, Lee SK, Kwon OW. Group distal movement of teeth using microscrew [3]
implant anchorage. Angle Orthod. 2005;75:602-09.

 Sugawara J, Daimaruya T, Umemori M, Nagasaka H, Takahashi I, Kawamura H, [4]
et al. Distal movement of mandibular molars in adult patients with the skeletal 
anchorage system. Am J Orthod Dentofacial Orthop. 2004;125:130-38.

 Ngan P, Moon W. Evolution of Class III treatment in orthodontics. Am J Orthod [5]
Dentofacial Orthop. 2015;148(1):22-36.

 Chung KR, Kim SH, Choo HR, Kook YA, Copee JB. Distalisation of the [6]
mandibular dentition with mini-implants to correct a Class III malocclusion with a 
midline deviation. Am J Orthod Dentofacial Orthop. 2010;137:135-46.

 Yamada K, Kuroda S, Deguchi T, Takano-Yamamoto T, Yamashiro T. Distal [7]
movement of maxillary molars using miniscrew anchorage in the buccal 
interradicular region. Angle Orthod. 2009;79:78-84.

 Guyer EC, Ellis EE, McNamara JA, Behrents RG. Components of Class III [8]
malocclusion in juveniles and adolescents. Angle Orthod. 1986;56:07-30.

 Lin J, Gu Y. Preliminary investigation of nonsurgical treatment of severe skeletal [9]
Class III malocclusion in the permanent dentition. Angle Orthod. 2003;73:401-10.

 Eslami S, Faber J, Fateh A, Sheikholaemmeh F, Grassia V, Jamilian A. Treatment [10]
decision in adult patients with class III malocclusion: surgery versus orthodontics. 
Prog Orthod. 2018;19(1):28.

 Kerr WJ, Miller S, Dawber JE. Class III malocclusion: Surgery or orthodontics? Br [11]
J Orthod. 1992;19:21-24.

 Lin JJ. Creative orthodontics blending the Damon System & TADs to manage [12]
difficult malocclusion. 2nd ed. Taipei, Taiwan: Yong Chieh; 2010. Pp. 263-71.

 Lin JJ, Liaw JL, Chang HN, Roberts WE. Class III correction orthodontics. [13]
Taipei, Taiwan: Yong Chieh; 2013. Published electronically on Apple iBooks as 
Orthodontics vol. 3: Class III correction.

 Costa A, Raffaini M, Melsen B. Miniscrews as orthodontic anchorage: A preliminary [14]
report. Int J Adult Orthod Orthognath Surg. 1998;13:201-09.

 Park HS. An anatomical study using CT images for the implantation of micro-[15]
implants. Korean J Orthod. 2002;32:435-41.

 Park YC, Kim JK, Lee JS. Atlas of contemporary orthodontics. Vol. III. Seoul, [16]
Korea: Sinheung; 2005. Pp. 178-93.

 Sung JH, Kyung HM, Bae SM, Park HS, Kwon OW, McNamara JA. Selection of [17]
microimplant sites and sizes, in Microimplants in Orthodontics, Dentos, Daegu, 
South Korea, 2006, Pp. 15-32.

 Lee JS, Kim JK, Park YC, Vanarsdall RL Jr. Applications of orthodontic mini-[18]
implants. Hanover Park, Ill: Quintessence; 2007.

 Poletti L, Silvera AA, Ghislanzoni LTH. Dentoalveolar class III treatment using [19]
retromolar miniscrew anchorage. Prog Orthod. 2013;14:7.

 Chung KR, Kim SH, Kook YA. C-orthodontic microimplant for distalisation of [20]
mandibular dentition in Class III correction. Angle Orthod. 2005;75:119-28.

 Yeon BM, Lee NK, Park JH, Kim JM, Kim SH, Kook YA. Comparison of treatment [21]
effects after total mandibular arch distalisation with miniscrews vs. ramal plates in 
Class III patients. Am J Orthod Dentofac Orthop. 2022;161:529-36.

 Costa Pinho TM, Ustrell Torrent JM, Correia Pinto JG. Orthodontics camouflage [22]
in the case of a skeletal Class III malocclusion. World J Orthod. 2004;5:213-23.

 McLaughlin RP, Bennett JC, Trevisi H. Systemized orthodontics treatment [23]
mechanics. London, United Kingdom: Mosby; 2001.

PartiCularS oF CoNtriButorS:
1. Senior Lecturer, Department of Orthodontics, Yenepoya Dental College, Mangalore, Karnataka, India.
2. Senior Lecturer, Department of Orthodontics, Saveetha Dental College, Chennai, Tamil Nadu, India.
3. Professor, Department of Orthodontics, KLE Society’s Institute of Dental Sciences, Bengaluru, Karnataka, India.

PlagiariSM CHeCKiNg MetHoDS: [Jain H et al.]

•  Plagiarism X-checker: Nov 15, 2022
•  Manual Googling: Nov 19, 2022
•  iThenticate Software: Dec 21, 2022 (20%)

etyMology: Author OriginNaMe, aDDreSS, e-Mail iD oF tHe CorreSPoNDiNg autHor:
Dr. Shweta Nagesh,
Senior Lecturer, Department of Orthodontics, Saveetha Dental College, 
Chennai, Tamil Nadu, India.
E-mail: shwetan.sdc@saveetha.com

Date of Submission: oct 29, 2022
Date of Peer Review: Nov 30, 2022
Date of Acceptance: Dec 22, 2022

Date of Publishing: Feb 01, 2023

autHor DeClaratioN:
•  Financial or Other Competing Interests:  None
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

