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Figure 6 - Posttreatment lateral cephalogram and panoramic radiograph.

Figure 7 - Superimposed cephalometric tracings showing changes from pretreatment to posttreatment: A) Sella-nasion plane at sella, B) Palatal plane at ANS, 
C) Mandibular plane at menton.   
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increase in the condylar movement was also observed 
on the left side during maximum opening mandibular 
movement (Fig 8). The interincisal distance on maxi-
mum opening without pain increased to 50 mm. After a 
2-year retention period, the patient’s occlusion was sta-
ble, and the favorable facial profile achieved by the orth-
odontic treatment was also maintained (Fig  9). Post-
retention intraoral photographs also showed that the 
molar and canine relationships, respectively, had been 
maintained whereas slight reopening of the extraction 

space between right second premolar and first molar 
(Fig 9). A cephalometric analysis over the 2-years post-
retention period showed a slight forward movement 
of the maxillary dental arch (Fig  10). In addition, the 
mandibular incisors were labially inclined by 2° (Fig 11, 
Table 1). There was no significant difference between 
the retention at 2 years and that at 4.5 years (Fig  12, 
Table 1). The acceptable occlusion and ideal overbite 
and overjet were well maintained, and the patient was 
satisfied with the treatment results.
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Figure 8 - Condylar movement and incisal paths recorded with the six degrees of freedom jaw movement recording system. The red lines indicate the opening 
phase, and the blue lines indicate the closing phase: A) Pretreatment, B) Posttreatment.
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Figure 9 - Two-year retention facial and intraoral photographs.
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Figure 10 - Two-year retention lateral cephalogram and panoramic radiograph.

Figure 11 - Superimposed cephalometric tracings showing changes from posttreatment to 4.5 years of retention: A) Sella-nasion plane at sella, B) Palatal plane 
at ANS, (C) Mandibular plane at menton.
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DISCUSSION
The orthodontic correction of the anterior open 

bite can be achieved by several mechanisms that will 
result in the intrusion of posterior teeth, the extrusion 
of anterior teeth, or a combination of both. When the 
treatment of the dentoalveolar open bite is consid-
ered, leveling a maxillary arch by inserting a continu-
ous archwire promotes  extrusion of the incisors that 
is sometimes undesirable in adult patients. This can be 
explained by the leveling of a maxillary arch with two 
distinct occlusal planes, which is a common charac-
teristic of a dentoalveolar open bite.13 The principle 
of segmental molar intrusion involves minimizing any 

adverse side effect before leveling and retracting the 
anterior teeth. However, these separate step-by-step 
movements of the anterior and posterior teeth can pro-
long the overall treatment duration.

In the present report, we demonstrated a concurrent 
approach for managing molar intrusion and canine re-
traction with miniscrew-aided mechanics. The meth-
od, which involved a combination of three segmented 
archwires, miniscrews, and a transpalatal arch, enabled 
us to control the anterior and posterior segments in-
dependently. This approach is clinically relevant be-
cause the vertical and anteroposterior problems can be 
addressed simultaneously, resulting in a shorter treat-
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Figure 12 - Four-and-a-half-year retention facial and intraoral photographs.

ment duration. Our simple design proposed in this 
study is easy to fabricate, requires no patient coopera-
tion, is less likely to cause soft tissue impingement, and 
allows clinicians to deliver well-controlled orthodontic 
force with minimum chair-side adjustment. In addi-
tion, a shorter treatment duration may also desirable 
from the perspective of exposure to possible undesir-
able side effects of orthodontic treatment, especially 
the shortening of tooth roots.

The occurrence of apical root resorption is an un-
desirable but frequent side effect for patients who un-
dergo orthodontic treatment.14 Lund et al.15 reported 
that practically all patients and up to 91% of all teeth 

showed some degree of root shortening. Some of the 
risk factors of root resorption are very controversial, 
but previous reports have concluded that open bite16,17 
and a prolonged treatment duration18,19 are high-risk 
factors for apical root resorption. In the present case, 
no force was applied to move the maxillary incisors 
in the early stage of the treatment, so there were no 
potentially detrimental effects on the teeth, such as 
round-trip movement. Consequently, we think that 
our system might help reduce the risk of severe root 
resorption in the upper incisors due to the small 
amount of time for which Edgewise appliances were 
mounted in this patient.
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Pretreatment records revealed asymmetric mandibu-
lar morphology and condylar movement (Fig  8). Al-
though determining the cause of an anterior open bite is 
complicated, this asymmetry may be related to the func-
tional impairment-induced resorption of the condyles 
and consequent shortening of the mandibular rami, lead-
ing to the development of a Class II anterior open bite.

We used Class  II intermaxillary elastics to move 
the mandibular molars mesially in the later stage of the 
treatment. Although the patient’s mandible did not ro-
tate toward the clockwise direction, this procedure led 
to the slight extrusion of the mandibular molars. Several 
reports have described no mandibular advancement or 
correction of the convex profile by molar intrusion in a 
single jaw due to the adverse extrusion of molars in the 
opposite jaw.20,21 In the present patient, it was not neces-
sary to reduce the facial height because she already had 
an aesthetically balanced facial height at pretreatment.

Many orthodontists remain concerned about the 
long-term stability of molar intrusion using TADs. 
A high prevalence of relapse of molars has been reported 
within the first22,23 or second years of retention.20 Sever-
al studies have also examined various risk factors influ-
encing the relapse of open bite correction, such as a long 
divergent skeletal pattern24 and non-extraction treat-
ment.25 Our patient showed acceptable retention up to 
4.5 years post-retention, with a low mandibular plane 
angle and the extraction of four premolars. We believe 
that our treatment choices contributed to the good sta-
bility of the occlusion. Although limited information 
is available and further studies will be needed to deter-
mine the prognosis, these findings provide information 
to help achieve further favorable stability in this patient.

CONCLUSION
This report described comprehensive biomechanics 

for achieving simultaneous molar intrusion and canine 
retraction in the treatment of anterior open bite using 
miniscrew anchorage. This treatment method enabled 
the independent control of both the anteroposterior and 
vertical dimensions with optimum force and minimum 
side effects. The resultant occlusion and facial profile 
were stable after 4.5 years. These results suggest that 
our system is an effective approach in the treatment of 
dentoalveolar open bite patients with anteroposterior 
discrepancy for attaining functionally stable occlusion 
with a short treatment duration.

Authors’ contribution (ORCID )

Kaori Shirasaki (KS): 0000-0002-6602-8896
Yoshihito Ishihara (YI): 0000-0002-5999-8253
Hiroki Komori (HK): 0000-0002-9541-3769
Takashi Yamashiro (TY): 0000-0002-4419-9643
Hiroshi Kamioka (HK): 0000-0001-6605-6486

Conception or design of the study: YI. Data acquisi-
tion, analysis or interpretation: KS, YI, HK, TY, HK. 
Writing the article: KS, YI. Critical revision of the 
article: KS, YI, HK, TY, HK. Final approval of the 
article: KS, YI, HK, TY, HK. Obtained funding: HK. 
Overall responsibility: YI, HK.



online article

© 2020 Dental Press Journal of Orthodontics Dental Press J Orthod. 2020 May-June;25(3):30.e1-1212

Comprehensive approach to simultaneous molar intrusion and canine retraction in the treatment of Class II anterior open bite using miniscrew anchorage

1.	 Greenlee GM, Huang GJ, Chen SS, Chen J, Koepsell T, Hujoel P. Stability 

of treatment for anterior open-bite malocclusion: a meta-analysis. Am J 

Orthod Dentofacial Orthop. 2011 Feb;139(2):154-69.

2.	 Solano-Hernández B, Antonarakis GS, Scolozzi P, Kiliaridis S. Combined 

orthodontic and orthognathic surgical treatment for the correction of 

skeletal anterior open-bite malocclusion: a systematic review on vertical 

stability. J Oral Maxillofac Surg. 2013 Jan;71(1):98-109.

3.	 Swinnen K, Politis C, Willems G, De Bruyne I, Fieuws S, Heidbuchel K, 

et al. Skeletal and dento-alveolar stability after surgical-orthodontic 

treatment of anterior open bite: a retrospective study. Eur J Orthod. 2001 

Oct;23(5):547-57.

4.	 Frost DE, Fonseca RJ, Turvey TA, Hall DJ. Cephalometric diagnosis and 

surgical-orthodontic correction of apertognathia. Am J Orthod. 1980 

Dec;78(6):657-69.

5.	 Kim YH. Anterior openbite and its treatment with Multiloop Edgewise 

Archwire. Angle Orthod.1987 Oct;57(4):290-321.

6.	 Enacar A UT, Toroglu S. A method for correction of openbite. J Clin 

Orthod. 1996 Jan;30(1):43-8.

7.	 Kim YH, Han UK, Lim DD, Serraon ML. Stability of anterior openbite 

correction with multiloop edgewise archwire therapy: A cephalometric 

follow-up study. Am J Orthod Dentofacial Orthop. 2000 July; 

118(1):43-54.

8.	 Umemori M, Sugawara J, Mitani H, Nagasaka H, Kawamura H. Skeletal 

anchorage system for open-bite correction. Am J Orthod Dentofacial 

Orthop. 1999 Feb;115(2):166-74.

9.	 Sherwood KH, Burch JG, Thompson WJ. Closing anterior open bites 

by intruding molars with titanium miniplate anchorage. Am J Orthod 

Dentofacial Orthop. 2002 Dec;122(6):593-600.

10.	 Kuroda S, Sakai Y, Tamamura N, Deguchi T, Takano-Yamamoto T. 

Treatment of severe anterior open bite with skeletal anchorage in 

adults: comparison with orthognathic surgery outcomes. Am J Orthod 

Dentofacial Orthop. 2007 Nov;132(5):599-605.

11.	 Wada K, Matsushima K, Shimazaki S, Miwa Y, Hasuike Y, Sunami R. 

An evaluation of a new case analysis of a lateral cephalometric 

roentgenogram. J Kanazawa Med Univ. 1981;6:60-70.

12.	 Ishihara Y, Kuroda S, Sumiyoshi K, Takano-Yamamoto T, Yamashiro T. 

Extraction of the lateral incisors to treat maxillary protrusion: quantitative 

evaluation of the stomatognathic functions. Angle Orthod. 2013 

Mar;83(2):341-54.

13.	 Nagan P, Fields HW. Openbite: a review of etiology and management. 

Pediatr Dent. 1997 Mar-Apr;19(2):91-8.

REFERENCES

14.	 Killiany DM. Root resorption caused by orthodontic treatment: 

an evidence-based review of literature. Semin Orthod. 1999 

June;5(2):128-33.

15.	 Lund H, Gröndahl K, Hansen K, Gröndahl HG. Apical root resorption 

during orthodontic treatment. A prospective study using cone beam CT. 

Angle Orthod. 2012 May;82(3):480-7.

16.	 Motokawa M, Terao A, Kaku M, Kawata T, Gonzales C, Darendeliler MA, 

et al. Open bite as a risk factor for orthodontic root resorption. Eur J 

Orthod. 2013 Dec;35(6):790-5.

17.	 Elhaddaoui R, Benyahia H, Azeroual MF, Zaoui F, Razine R, Bahije L. 

Resorption of maxillary incisors after orthodontic treatment--clinical 

study of risk factors. Int Orthod. 2016 Mar;14(1):48-64.

18.	 Apajalahti S, Peltola JS. Apical root resorption after orthodontic treatment 

-- a retrospective study. Eur J Orthod. 2007 Aug;29(4):408-12.

19.	 Segal GR, Schiffman PH, Tuncay OC. Meta analysis of the treatment-

related factors of external apical root resorption. Orthod Craniofac Res. 

2004 May;7(2):71-8.

20.	 Deguchi T, Kurosaka H, Oikawa H, Kuroda S, Takahashi I, Yamashiro T, 

et al. Comparison of orthodontic treatment outcomes in adults with 

skeletal open bite between conventional edgewise treatment and 

implant-anchored orthodontics. Am J Orthod Dentofacial Orthop. 2011 

Apr;139(4 Suppl):S60-8.

21.	 Scheffler NR, Proffit WR, Phillips C. Outcomes and stability in patients 

with anterior open bite and long anterior face height treated with 

temporary anchorage devices and a maxillary intrusion splint. Am J 

Orthod Dentofacial Orthop. 2014 Nov;146(5):594-602.

22.	 Sugawara J, Baik UB, Umemori M, Takahashi I, Nagasaka H, Kawamura H, 

et al. Treatment and posttreatment dentoalveolar changes following 

intrusion of mandibular molars with application of a skeletal anchorage 

system (SAS) for open bite correction. Int J Adult Orthod Orthognath 

Surg. 2002;17(4):243-53.

23.	 Baek MS, Choi YJ, Yu HS, Lee KJ, Kwak J, Park YC. Long-term stability 

of anterior open-bite treatment by intrusion of maxillary posterior teeth. 

Am J Orthod Dentofacial Orthop. 2010 Oct;138(4):396.e1-9.

24.	 Beckmann SH, Segner D. Changes in alveolar morphology during open 

bite treatment and prediction of treatment result. Eur J Orthod. 2002 

Aug;24(4):391-406.

25.	 Janson G, Valarelli FP, Beltrão RT, de Freitas MR, Henriques JF. Stability 

of anterior open-bite extraction and nonextraction treatment in 

the permanent dentition. Am J Orthod Dentofacial Orthop. 2006 

June;129(6):768-74.


