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Abstract:  

This review aimed to assess the effects of Bone anchored maxillary expansion (Miniscrew assisted rapid palatal expan-

sion MARPE) and bone anchored maxillary protraction. Maxillary protraction is performed for cases with Class III with 

facemask therapy. Due to the dental effects of facemask therapy, bone anchored maxillary protraction was introduced in 

which the maxilla is protracted with miniplates. An alternative protocol is to advance the maxilla with mini implants and 

class III intermaxillary elastics. Patients with Class III malocclusion also have maxillary transverse deficiency. To correct 

the transverse deficiency, maxillary expansion is performed. When bone anchored maxillary expansion is performed, it 

can provide a higher amount of skeletal expansion and also help in maxillary protraction. This review will describe in 

detail regarding the effects of bone anchored maxillary protraction with and without bone anchored maxillary expan-

sion. 
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Introduction 

Facemask therapy has been the key for the management of children with class III malocclusion for a long time. Fre-
quently, it is used in combination with rapid maxillary expansion (RME).1 The main aim with the rapid maxillary expan-
sion is to apply forces to the maxillary sutures so that there is higher skeletal protraction with the facemask therapy.2 
When the facemask therapy is used, there is additional side effects such as mesialization of maxillary molars, extrusion 
of teeth, downward-backward rotation of mandible, proclined maxillary anteriors, retroclined mandibular anteriors, 
and higher lower anterior facial height.3 Thus it is beneficial for patients with deep bite or horizontal growth pattern as 
it can help to decrease the overbite. 

Bone anchored maxillary protraction 

The application of bone anchored maxillary protraction has been a significant change in the treatment of class III maloc-
clusion. In this modality, mini plates can be used to apply the orthopedic forces.4 The mini plates are anchored to the 
bone and therefore the forces are directed to the bone directly and not to the teeth.5 Kircelli et al. described that the ap-
plication of orthodontic forces can be done to the miniplates with the help of a facemask attached to the mini plates.4 In 
addition, for bone anchored maxillary protocols, mini plates can also be used to attach class III intermaxillary elastics 
from the mandibular parasymphyseal region to maxillary zygomatic region. Mehta et al. described a protocol in which 
mini implants can be used instead of mini plates to attach the class III elastics.6 This technique does not require a face-
mask appliance and thus has a better compliance with the patient as it is more esthetic.6 The mechanics of the correction 
of class III with the intermaxillary elastics with skeletal anchorage is the counterclockwise rotation of mandible, protrac-
tion of maxilla, and counterclockwise rotation of maxilla with minimum dental effects.6  

Bone anchored maxillary expansion  

In most cases with class III malocclusion there is an accompanying unilateral or bilateral posterior crossbite.1 Maxillary 
expansion is therefore commonly undertaken along with maxillary protraction.2 Maxillary expansion leads to disarticu-
lation of sutures to a certain extent and leads to initiation of the cellular response that can be beneficial for maxillary 
protraction.2   
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Nevertheless, as the expansion appliance is a tooth anchored appliance, it leads to buccally tipped teeth and also leads  to 
dehiscence in the maxillary posteriors.3 In the past few years, the use of miniscrews for the purpose of bone anchored 
expansion has been useful in decreasing such side effects associated with tooth anchored expansion. Such miniscrew 
assisted rapid palatal expansion (MARPE) appliances or bone anchored maxillary expanders can lead to higher skeletal 
effects with expansion. These appliances when combine with bone anchored maxillary protraction, can lead to higher 
anterior movement of maxilla.7 The higher skeletal effects of bone anchored expansion help in effective loosening of the 
maxillary sutures and this could be a key factor for the higher maxillary protraction.  

Bone anchored maxillary expansion have multitude of effects not only on the maxilla but also on associated structures. It 
has been shown that bone anchored maxillary expansion can lead to increase in the airway volume when measured on 
CBCT.8 The nasopharyngeal volume has been observed to increase by xyz% with bone anchored maxillary expansion 
compared to controls.8 Maxillary expansion has been shown to have some effects on the temporomandibular joint right 
after expansion.9 In the retention period, it has been found that bone anchored maxillary expansion does not lead to side 
effects on the temporomandibular joint.10 Just like rapid maxillary expansion, bone anchored maxillary expansion has 
also shown an increase in the skeletal width of maxilla compared to controls.11 The skeletal effects of bone anchored 
maxillary expansion can be utilized in different designs to correct bilateral crossbite or unilateral crossbite.12 

Combination of Bone Anchored Maxillary Expansion and Bone Anchored Maxillary Protraction 

The common modality used for the correction of class III malocclusion is facemask with or without rapid maxillary ex-
pansion.13 This combination approach with for maxillary expansion and maxillary protraction has been performed for 
better results.14 However, there is not much literature on the combination approach with mini implants for bone an-
chored maxillary expansion and bone anchored maxillary protraction. Different protocols can be followed for bone an-
chored maxillary protraction.14 With mini implants, the approach of expansion and protraction can be used with inter-
maxillary elastics to treat Class III patients to optimal occlusion.6 It has been found that the changes in the sagittal plane 
can be achieved effectively with both Bone anchored facemask or bone anchored maxillary intermaxillary elastics.3,14 
This can be observed by the anterior movement of point A, ANS, and PNS. When combined with MARPE, there is an in-
crease displacement of the maxilla and the maxillary complex in the sagittal, transverse, and vertical plane.3 With face-
mask therapy, there is usually an increase in the mandibular plane angle.14 With the intermaxillary elastics approach, 
there is a tendency to close the mandibular plane angle which makes it an useful approach for patients with anterior 
open bite or hyperdivergent skeletal pattern.3 This has been shown to be true even when analyzed in terms of finite ele-
ment analysis studies. The amount of stress on the maxillary sutures and maxillary complex without MARPE and with 
MARPE have been found to be considerably different.21,22  

Maxillary Sutures and their role in maxillary expansion and protraction 

Maxillary sutures play a vital role in the growth and development of craniomaxillary region. When orthodontic and or-
thopedic forces are applied on maxilla, they are transmitted to the maxillary sutures, and distant structures. These forces 
can lead to strain on the suture which can alter with the vector and amount of orthopedic force.15 It has been shown that 
there are significant changes in the sutural system of maxilla when maxillary protraction is undertaken.16-18 Jackson et al. 
has shown that the amount of skeletal remodeling that occurs with circummaxillary sutures is directly proportional to 
the distance of the suture to the applied force.19  These stresses are higher with bone anchored expansion than no expan-
sion.20 Higher stresses can lead to higher bone remodeling in the maxillary sutures with the expansion procedure. This 
explains the favorable results that are obtained with the combination of maxillary expansion and maxillary protraction.  

Three dimensional evaluation of effects of Bone anchored maxillary expansion and bone anchored maxillary 
protraction 

The assessment of airway volume in a CBCT requires a careful approach of patient positioning, recording the Effects of 
bone anchored expansion and bone anchored protraction can be identified with the help of Cone beam computed tomog-
raphy recorded before the treatment and after the treatment.21 CBCT evaluation is helpful as it shows the structures 
without magnification and it is not affected by rotational errors of head. Head rotational errors affect the evaluation of 
maxillary and mandibular strucutures if measured on two dimensional radiographs.22 Specifically, it has been shown 
that structures such as point A can be harder to identify with head rotational errors and that can lead to misdiagnosis of 
the skeletal maxillary movement.22 Orthodontists have now understood these limitations of two dimensional radio-
graphs and therefore are now using CBCT to measure the effect of bone anchored maxillary protraction.23 Using CBCT, it 
has been shown that bone anchored protraction can lead to significant forward movement of maxilla higher than that 
expected without treatment. Three dimensional photographs of the face are also used to identify the effects of bone an-
chored maxillary protraction.25 It has been shown that there is a significant anterior movement of the mid face with bone 
anchored maxillary protraction.25  
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Conclusion 

Bone anchored maxillary protraction is an effective treatment modality for advancing the maxilla and maxillary complex. 

The combination of MARPE or bone anchored maxillary expansion and bone anchored maxillary protraction leads to a 

greater advancement of maxilla. Bone anchored maxillary protraction can be performed with mini plates and facemask 

therapy. A less invasive approach for bone anchored maxillary protraction is to use mini implants and Class III elastics to 

advance the maxilla successfully.  

References  

1. McNamara JAJ. An orthopedic approach to the treatment of Class III malocclusion in young patients. J Clin Orthod 

1987;21: 598-608. 

2. Turley PK. Orthopedic correction of Class III malocclusion with palatal expansion and custom protraction headgear. 

J Clin Orthod 1988;22:314-25. 

3. Chen LL, Chen RJ, Yang YM, Ji GP, Shen G. The effects of maxillary protraction and its long-term stability - a clinical 

trial in Chinese adolescents. Eur J Orthod 2012;34:88-95. 

4. Kircelli BH, Pektas ZO. Midfacial protraction with skeletally anchored face mask therapy: a novel approach and pre-

liminary results. Am J Orthod Dentofacial Orthop 2008;133:440-9. 

5. Feng X, Li J, Li Y, Zhao Z, Zhao S, Wang J. Effectiveness of TADanchored maxillary protraction in late mixed dentition. 

Angle Orthod 2012;82:1107-14. 

6. Mehta S, Chen PJ, Upadhyay M, Yadav S. Intermaxillary elastics on skeletal anchorage and MARPE to treat a class III 

maxillary retrognathic open bite adolescent: A case report [published online ahead of print, 2021 Aug 24]. Int Or-

thod. 2021;S1761-7227(21)00107-8. doi:10.1016/j.ortho.2021.08.001 

7. Moon W. Class III treatment by combining facemask (FM) and maxillary skeletal expander (MSE). Semin Orthod 

2018;24:95-107. 

8. Mehta S, Wang D, Kuo CL, Mu J, Vich ML, et al. Long-term effects of mini-screw-assisted rapid palatal expansion on 

airway. Angle Orthod. 2021;91(2):195-205. doi:10.2319/062520-586.1 

9. Torres D, Lopes J, Magno MB, Cople Maia L, Normando D, Lea o PB. Effects of rapid maxillary expansion on temporo-

mandibular joints. Angle Orthod. 2020;90(3):442-456. doi:10.2319/080619-517.1 

10. Mehta S, Chen PJ, Vich ML, Upadhyay M, Tadinada A, Yadav S. Bone-anchored versus tooth-anchored expansion ap-

pliances: Long-term effects on the condyle-fossa relationship [published online ahead of print, 2021 Jul 28]. J World 

Fed Orthod. 2021;S2212-4438(21)00031-X. doi:10.1016/j.ejwf.2021.07.001 

11. Calil RC, Marin Ramirez CM, Otazu A, et al. Maxillary dental and skeletal effects after treatment with self-ligating ap-

pliance and miniscrew-assisted rapid maxillary expansion. Am J Orthod Dentofacial Orthop. 2021;159(2):e93-e101. 

doi:10.1016/j.ajodo.2020.09.011 

12. Dzingle J, Mehta S, Chen PJ, Yadav S. Correction of Unilateral Posterior Crossbite with U-MARPE. Turk J Orthod. 

2020;33(3):192-196. Published 2020 Jul 20. doi:10.5152/TurkJOrthod.2020.20034. 

13. Tanne K, Sakuda M. Biomechanical and clinical changes of the craniofacial complex from orthopedic maxillary pro-

traction. Angle Orthod 1991;61:145-52. 

14. Cevidanes L, Baccetti T, Franchi L, McNamara JA, De Clerck H. Comparison of two protocols for maxillary protrac-

tion: bone anchors versus face mask with rapid maxillary expansion. Angle Orthod 2010;80:799-806. 

15. Mao JJ. Mechanobiology of craniofacial sutures. J Dent Res 2002; 81:810-6. 

16. Thilander B, Myrberg N. The prevalence of malocclusion in Swedish schoolchildren. Scand J Dent Res 1973;81:12-

21.  

17. Guyer EC, Ellis EE 3rd, McNamara JAJ, Behrents RG. Components of Class III malocclusion in juveniles and adoles-

cents. Angle Orthod 1986;56:7-30. 

18. Mitani H, Fukazawa H. Effects of chincap force on the timing and amount of mandibular growth associated with an-

terior reversed occlusion (Class III malocclusion) during puberty. Am J Orthod Dentofacial Orthop 1986;90:454-63. 

Bone Anchored Maxillary Expansion and Bone Anchored Maxillary Protraction – A Review  

https://sciencevolks.com/dentistry/
https://pubmed.ncbi.nlm.nih.gov/3328750/
https://pubmed.ncbi.nlm.nih.gov/3328750/
https://pubmed.ncbi.nlm.nih.gov/3075214/
https://pubmed.ncbi.nlm.nih.gov/3075214/
https://pubmed.ncbi.nlm.nih.gov/21325335/
https://pubmed.ncbi.nlm.nih.gov/21325335/
https://pubmed.ncbi.nlm.nih.gov/18331946/
https://pubmed.ncbi.nlm.nih.gov/18331946/
https://pubmed.ncbi.nlm.nih.gov/22458766/
https://pubmed.ncbi.nlm.nih.gov/22458766/
https://pubmed.ncbi.nlm.nih.gov/34452857/
https://pubmed.ncbi.nlm.nih.gov/34452857/
https://pubmed.ncbi.nlm.nih.gov/34452857/
https://www.sciencedirect.com/science/article/abs/pii/S1073874618300094
https://www.sciencedirect.com/science/article/abs/pii/S1073874618300094
https://pubmed.ncbi.nlm.nih.gov/33315060/
https://pubmed.ncbi.nlm.nih.gov/33315060/
https://pubmed.ncbi.nlm.nih.gov/33378434/
https://pubmed.ncbi.nlm.nih.gov/33378434/
https://pubmed.ncbi.nlm.nih.gov/33288357/
https://pubmed.ncbi.nlm.nih.gov/33288357/
https://pubmed.ncbi.nlm.nih.gov/33288357/
https://pubmed.ncbi.nlm.nih.gov/32974066/
https://pubmed.ncbi.nlm.nih.gov/32974066/
https://pubmed.ncbi.nlm.nih.gov/2064072/
https://pubmed.ncbi.nlm.nih.gov/2064072/
https://pubmed.ncbi.nlm.nih.gov/20578848/
https://pubmed.ncbi.nlm.nih.gov/20578848/
https://pubmed.ncbi.nlm.nih.gov/12454093/
https://pubmed.ncbi.nlm.nih.gov/4510864/
https://pubmed.ncbi.nlm.nih.gov/4510864/
https://pubmed.ncbi.nlm.nih.gov/3485393/
https://pubmed.ncbi.nlm.nih.gov/3485393/
https://pubmed.ncbi.nlm.nih.gov/3466526/
https://pubmed.ncbi.nlm.nih.gov/3466526/


311 

 

SVOA Dentistry 

19. Jackson GW, Kokich VG, Shapiro PA. Experimental and postexperimental response to anteriorly directed extraoral 

force in young Macaca nemestrina. Am J Orthod 1979;75:318-33. 

20. Suresh S, Sundareswaran S, Sathyanadhan S. Effect of microimplant assisted rapid palatal expansion on bone-

anchored maxillary protraction: A finite element analysis. Am J Orthod Dentofacial Orthop. 2021;160(4):523-532. 

doi:10.1016/j.ajodo.2020.04.040 

21. Ren Y, Steegman R, Dieters A, Jansma J, Stamatakis H. Bone-anchored maxillary protraction in patients with unilat-

eral complete cleft lip and palate and Class III malocclusion. Clin Oral Investig. 2019;23(5):2429-2441. doi:10.1007/

s00784-018-2627-3 

22. Mehta S, Dresner R, Gandhi V, et al. Effect of positional errors on the accuracy of cervical vertebrae maturation as-

sessment using CBCT and lateral cephalograms. J World Fed Orthod. 2020;9(4):146-154. doi:10.1016/

j.ejwf.2020.09.006 

23. Hino CT, Cevidanes LH, Nguyen TT, De Clerck HJ, Franchi L, McNamara JA Jr. Three-dimensional analysis of maxil-

lary changes associated with facemask and rapid maxillary expansion compared with bone anchored maxillary pro-

traction. Am J Orthod Dentofacial Orthop. 2013;144(5):705-714. doi:10.1016/j.ajodo.2013.07.011 

24. Gautam P, Valiathan A, Adhikari R. Skeletal response to maxillary protraction with and without maxillary expansion: 

a finite element study. Am J Orthod Dentofacial Orthop 2009;135:723-8. 

25. Elnagar MH, Elshourbagy E, Ghobashy S, Khedr M, Kusnoto B, Evans CA. Three-dimensional assessment of soft tis-

sue changes associated with bone-anchored maxillary protraction protocols. Am J Orthod Dentofacial Orthop. 

2017;152(3):336-347. doi:10.1016/j.ajodo.2017.01.022 

Bone Anchored Maxillary Expansion and Bone Anchored Maxillary Protraction – A Review  

Citation:  Laddha S. “Bone Anchored Maxillary Expansion and Bone Anchored Maxillary Protraction – A Review”. SVOA 

Dentistry 2:6 (2021) Pages 308-311.  

 

Copyright: © 2021 All rights reserved by Laddha S., et al. This is an open access article distributed under the  

Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,  

provided the original work is properly cited.  

https://sciencevolks.com/dentistry/
https://pubmed.ncbi.nlm.nih.gov/107808/
https://pubmed.ncbi.nlm.nih.gov/107808/
https://www.ajodo.org/article/S0889-5406(21)00401-7/fulltext
https://www.ajodo.org/article/S0889-5406(21)00401-7/fulltext
https://www.ajodo.org/article/S0889-5406(21)00401-7/fulltext
https://pubmed.ncbi.nlm.nih.gov/30306334/
https://pubmed.ncbi.nlm.nih.gov/30306334/
https://pubmed.ncbi.nlm.nih.gov/30306334/
https://pubmed.ncbi.nlm.nih.gov/33162355/
https://pubmed.ncbi.nlm.nih.gov/33162355/
https://pubmed.ncbi.nlm.nih.gov/33162355/
https://pubmed.ncbi.nlm.nih.gov/24182587/
https://pubmed.ncbi.nlm.nih.gov/24182587/
https://pubmed.ncbi.nlm.nih.gov/24182587/
https://pubmed.ncbi.nlm.nih.gov/19524831/
https://pubmed.ncbi.nlm.nih.gov/19524831/
https://pubmed.ncbi.nlm.nih.gov/28863914/
https://pubmed.ncbi.nlm.nih.gov/28863914/
https://pubmed.ncbi.nlm.nih.gov/28863914/

