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Abstract 

A common maxillary abnormality is the transverse deficiency, which can contribute to development of malocclusions such as 

posterior crossbite. Treatment can be done with either rapid palatal expansion in children (RPE) and surgically assisted rapid 

palatal expansion appliances in adults for this type of malocclusion in adults. There is evidence that Miniscrew rapid palatal 

expansion (MARPE) can be used as a non-surgical treatment for this type of malocclusion after the pubertal growth spurt for 

maxillary expansion. This article is aimed to review the therapeutic results of the MARPE technique. The maxillary expansion 

occurs with a high rate of success with MARPE technique. The skeletal expansion is higher with MARPE than RPE. MARPE 

technique has been put forth as a treatment modality for the correction of transverse maxillary abnormality in adults, but it can 

also be used effectively in patients under the age of 14 years. 

 

Keywords: maxillary transverse deficiency; crossbite; miniscrew; miniscrew-assisted rapidpalatal expander (Marpe) 
 

Introduction 

The correction of craniofacial defects with surgical 

treatment have undergone numerous improvement since it 

was first done in the 19th century. [1] Dentofacial 

abnormalities can affect the quality of life negatively. The 

resolution of the malocclusion results in improvement in the 

function and esthetics of dental and facial structures. [3] The 

third and important goal of orthodontics is stability of the 

results achieved with treatment. [4] Malocclusion can be 

divided into dental issues and skeletal issues. With skeletal 

issues, the transverse maxillary deficiency a very common 

malocclusion. [5] 

 

Maxillary transverse abnormality  

Maxillary transverse abnormality is defined as the mis-

match between the maxillary width and mandibular width of 

the base of the dental-arches. [6] The resulting malocclusion 

can contribute to esthetic issues as well as functional 

disorders like low masticatory ability index (MAI). [7] 

Transverse maxillary deficiency can develop due to habits 

such as mouth breathing, thumb sucking, etc. [8] The 

differences in the size of jaws due to disorders of muscular 

system, congenital syndromes, cleft palate can also 

contribute to maxillary transvers abnormality., [9-11] 

Posterior Crossbite is one of the indicators for maxillary 

transverse abnormality and has a prevalence of 7 percentage 

to 17 percentage. [12] Other causes of posterior crossbite are 

early loss of deciduous teeth, crowding, hereditary, genetics, 

anatomy of teeth, alignment of teeth, mouth-breathing, and 

other habits. [12] In many cases, posterior crossbite, there is 

an underlying skeletal issue. Therefore, posterior crossbites 

can occur due to the following reasonsi) small maxilla and 

normal mandibular, ii) normal maxilla and large mandible, 

and iii) small maxilla and large mandible. Allen et al. 

observed the dental and skeletal characteristics of patients 

with and without crossbite. They observed that patients with 

increased mandibular plane angle, increase lower facial 

height and decreased maxillary to mandibular width ratio 

are more likely to develop posterior crossbite. [14] In patients 

with sleep apnea, the palatal depth was decreased and 

posterior crossbite was increased than patients without sleep 

apnea. [13] 

 

Rapid Palatal Expansion and Surgically Assisted Rapid 

Palatal Expansion  

Rapid palatal expansion (RPE) without anchor implant is a 

very popular method for maxillary expansion. This method 

is non-surgical and can be successfully undertaken in 

children. This method is not very successful in patients after 

their growth spurt. The expansion forces are mainly located 

in the posterior teeth and this results in buccal tipping and 

minimal expansion of suture. [14] To compensate of the 

negative-complications of conventional maxillary 

expansion, surgically assisted rapid palatal expansion 

(SARPE) was developed. [15] In this method, a surgical 

procedure is performed to divide the maxilla into two 

halves, following which the rapid palatal expansion 

procedure ie undertaken. The success rate of expansion in 

adolescents is increased with this approach. However, the 

disadvantages of this method is the hospitalization 

procedure, general anesthesia, and increased cost. [15] 

 

Miniscrew Rapid Palatal Expansion 

An alternative technique for successfully expanding 

maxillary arch in adolescents is Miniscrew rapid palatal 

expansion (MARPE). [16] This device is designed to utilize 

palatal bone as the main anchorage support. The expansion 

force is transmitted from the expander to the palatal bone 

resulting in opening of mid-palatal suture. It results in the 

movement of maxillary halves away from each other and 

not just buccal tipping. [17] The application of miniscrews 

with expander has become common in recent years. The 

technique for miniscrew placement varies with the 

anatomical variation of palate, bone height, etc. [17, 18] 

Miniscrews selected for MARPE technique can be from 1.6 

mm to 2 mm in diameter and 8 to 12 mm in length 
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depending on the engagement – whether unicortical or 

bicortical engagement with the nasal floor. The miniscrews 

are inserted into the palate which has a high success rate. [19] 

MARPE results in opening of midpalatal suture and increase 

in skeletal width of maxilla compared to RPE. [20] The 

advantage of increasing the skeletal width of maxilla is that 

there is a decrease in the nasal resistance. [21] In a research 

study by Lee, after MARPE the tissuesnear the nose 

revealed significant changes after expansion in adults. [22] In 

a study by Mehta, the airway volume of nasal cavity and 

nasopharyngeal airway showed an increase after MARPE 

expansion in late adolescents. [20] When expansion is 

performed, there is a chance that the expansion is not 

bilaterally symmetrical. It has been reported that RPE can 

lead to asymmetrical expansion of maxilla. This can affect 

the associated structures such as the temporomandibular 

joint (TMJ). [23] The mandibular condylar position can be 

affected by the expansion procedures. It has been reported 

that RPE can lead to asymmetrical position of condyle on 

one side after expansion whereas MARPE does not 

negatively affect the TMJ after expansion. When both RPE 

and MARPE were compared in the retention period, then no 

side effects were found on the condylar position with both 

treatment options indicating that expansion is a safe 

procedure. [24] 

 

Factors affecting expansion 

Maxillary expansion is dependent on patient’s age and 

skeletal maturation. [25] The skeletal maturation can be 

identified with the help of cervical vertebral maturation 

index on lateral cephalometric radiograph or a cone-beam 

computed tomography (CBCT). [26] MARPE expanders have 

been designed so that they have anchored structure directly 

onto the palatal bone and not on the teeth. Because of this 

they can increase the width of circummaxillary sutures after 

expansion. [27] This procedure is useful in the correction of 

class III malocclusion in which patients have posterior and 

anterior crossbite. For such malocclusion, MARPE 

appliance can be combined with Class III Intermaxillary 

elastics and miniscrews to achieve ideal result. [28] MARPE 

appliances can therefore increase the age range of the 

nonsurgical treatment for patients with maxillary transverse 

abnormality. The facial and dental changes in patients with 

MARPE expansion have been observed to be more skeletal 

(60%) and less dental. These changes can be different 

depending on the design of the MARPE therapy. In contrast 

to Gholinia et al., which used bone and tooth anchored 

MARPE expansion appliance, Mehta et al. used the 

complete bone anchored MARPE expansion appliance, this 

could be responsible for the higher skeletal expansion 

observed by Mehta et al. [20, 29] In addition to these two 

designs, MARPE appliance can also be designed with 

different number of miniscrews such as two, three, or four 

mini-screws. [30] The objective of MARPE therapy is to 

correct the transverse maxillary abnormality. It is useful 

when the transverse abnormality in on both the sides of 

maxilla leading to bilateral posterior crossbite. [31] MARPE 

appliances can be designed for correction of not only 

bilateral crossbite but also unilateral crossbites. [32]  

 

Alternatives to Marpe 

For MARPE technique, osteoperforations have been 

performed in adult patients in the midpaltal region to 

increase the effectiveness of the separation of the suture.[33] 

Osteperforations can contribute to an increase in 

inflammatory response and therefore more effective tooth 

movement. [33, 34] It has been shown that osteoperforations 

can also result in an increased rate of tooth movement. [34] In 

situations where the patient wants esthetic options, aligner 

therapy can be used for the treatment of transverse maxillary 

abnormality. Aligners are clear material and can be changed 

every week for sequential alignment of teeth. Aligners can 

be used to expand the maxillary arch successfully, however, 

most of the tooth movement is tipping of the teeth buccally. 
[35] The comparison of various designs of MARPE was done 

by Kolge in a case series study and it was found that 

MARPE results in increase in the skeletal width of maxilla. 
[36] With MARPE the amount of buccal tipping of molars is 

low. In contrast, aligners would lead to more buccally 

tipping.  

 

Conclusion 

MARPE procedure is put forth as a treatment option for 

patients with maxillary transverse abnormality in young 

adults and adolescent patients. RPE is used in children but 

does not give the same results in adults. Studies have shown 

that even patients under 14 can be benefitted by MARPE. 

Increased skeletal expansion and reduced dental tipping can 

be expected with this treatment procedures. Alternative 

techniques with osteoperforations and aligner therapy can be 

used for maxillary expansion but higher amount of buccal 

tipping may occurs with aligners. 

 

References 

1. Hasheminasab M, Mortazavi M, Sharifi R, Bolandparva 

F. Rotation of the maxillomandibular complex in 

orthognathic surgery: A review. J Craniomax 

Res,2019:6(4):138-142. 

2. Locker D, Allen F. What do measures of 'oral health-

related quality of life' measure?. Community Dent Oral 

Epidemiol,2007:35(6):401-411. doi:10.1111/j.1600-

0528.2007.00418.x. 

3. Birkeland K, Bøe OE, Wisth PJ. Relationship between 

occlusion and satisfaction with dental appearance in 

orthodontically treated and untreated groups. A 

longitudinal study. Eur J Orthod,2000:22(5):509-518. 

doi:10.1093/ejo/22.5.509. 

4. Proffit WR. The evolution of orthodontics to a data-

based specialty. Am J Orthod Dentofacial 

Orthop,2000:117(5):545-547. doi:10.1016/s0889-

5406(00)70194-6. 

5. Andrucioli MCD, Matsumoto MAN. Transverse 

maxillary deficiency: treatment alternatives in face of 

early skeletal maturation. Dental Press J 

Orthod,2020:25(1):70-79. doi:10.1590/2177-

6709.25.1.070-079.bbo. 

6. McConnell TL, Hoffman DL, Forbes DP, Janzen EK, 

Weintraub NH. Maxillary canine impaction in patients 

with transverse maxillary deficiency. ASDC J Dent 

Child,1996:63(3):190-195. 

7. Sato H, Fueki K, Sueda S et al. A new and simple 

method for evaluating masticatory function using newly 

developed artificial test food. J Oral 

Rehabil,2003:30(1):68-73. doi:10.1046/j.1365-

2842.2003.01049.x. 

8. Sermboonsang C, Chantarapanich N, Inglam S, Insee 

K. Biomechanical study of midpalatine suture and 

miniscrews affected by maturation of midpalatine 

www.dentaljournal.net


International Journal of Dental Research  www.dentaljournal.net 

50 

suture, monocortical and bicorticalminiscrew placement 

in bone-borne rapid palatal expander: a finite element 

study. Science, Engineering and Health 

Studies,2020:27:109-22. 

9. Persson M, Thilander B. Palatal suture closure in man 

from 15 to 35 years of age. Am J 

Orthod,1977:72(1):42-52. doi:10.1016/0002-

9416(77)90123-3.  

10. Jain, Sumita & Shrivastav, Sunita, Jain, Dr. Nikil.. 

Maxillary Expansion in Cleft Lip and Palate Cases-A 

Review. International Journal of Advanced 

Research,2015:3:1455-1461. 

11. Kalantar Moetamedi A, Feizbakhsh M, Mortazavi M, 

Derakhshanfar H, Hasheminasab M. Nasoalveolar 

molding in cleft lip, a review of literature. J Craniomax 

Res,2014:1(3-4):32-36. 

12. Lam PH, Sadowsky C, Omerza F. Mandibular 

asymmetry and condylar position in children with 

unilateral posterior crossbites. American Journal of 

Orthodontics and Dentofacial 

Orthopedics.1999:115(5):569-75. 

13. Johal A, Conaghan C. Maxillary morphology in 

obstructive sleep apnoea: A cephalometric and model 

study. Angle Orthod,2004:74(5):648-56. 

14. Rungcharassaeng K, Caruso JM, Kan JY, Kim J, Taylor 

G. Factors affecting buccal bone changes of maxillary 

posterior teeth after rapid maxillary expansion. 

American Journal of Orthodontics and Dentofacial 

Orthopedics,2007:132(4):428-e1. 

15. Northway WM, Meade JB. Surgically assisted rapid 

maxillary expansion: a comparison of technique, 

response, and stability. The Angle 

Orthodontist,1997:67(4):309-20. 

16. Cunha ACD, Lee H, Nojima LI, Nojima MDCG, Lee 

KJ. Miniscrew-assisted rapid palatal expansion for 

managing arch perimeter in an adult patient. Dental 

Press J Orthod,2017:22(3):97-108. doi:10.1590/2177-

6709.22.3.097-108.oar. 

17. Kravitz ND, Kusnoto B. Risks and complications of 

orthodontic miniscrews. American Journal of 

Orthodontics and Dentofacial 

Orthopedics,2007:131(4):S43-51 

18. Tausche E, Deeb W, Hansen L, Hietschold V, Harzer 

W, Schneider M. CT analysis of nasal volume changes 

after surgically-assisted rapid maxillary expansion. 

Journal of Orofacial Orthopedics/ Fortschritte der 

Kieferorthopädie,2009:70(4):306-17. 

19. Arqub SA, Gandhi V, Mehta S, Palo L, Upadhyay M, 

Yadav S. Survival estimates and risk factors for failure 

of palatal and buccal mini-implants. Angle 

Orthod,2021:91(6):756-763. doi:10.2319/090720-777.1 

20. Mehta S, Wang D, Kuo CL, Mu J, Vich ML, Allareddy 

V 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 

21. Neeley WW 2nd, Edgin WA, Gonzales DA. A review 

of the effects of expansion of the nasal base on nasal 

airflow and resistance. J Oral Maxillofac 

Surg,2007:65(6):1174-1179. 

doi:10.1016/j.joms.2006.06.295 

22. Lee SR, Lee JW, Chung DH, Lee SM. Short-term 

impact of microimplant-assisted rapid palatal expansion 

on the nasal soft tissues in adults: A three-dimensional 

stereo photogrammetry study. The Korean Journal of 

Orthodontics,2020:50(2):75-85. 

23. Torres D, Lopes J, Magno MB, Cople Maia L, 

Normando D, Leão PB. Effects of rapid maxillary 

expansion on temporomandibular joints. Angle 

Orthod,2020:90(3):442-456. doi:10.2319/080619-517.1 

24. Mehta S, Chen PJ, Vich ML, Upadhyay M, Tadinada 

A, Yadav S. Bone-anchored versus tooth-anchored 

expansion appliances: Long-term effects on the 

condyle-fossa relationship [published online ahead of 

print, 2021. J World Fed Orthod. 2021;S2212-

4438(21)00031-X. doi:10.1016/j.ejwf.2021.07.001 

25. Andrucioli MCD, Matsumoto MAN. Transverse 

maxillary deficiency: treatment alternatives in face of 

early skeletal maturation. Dental Press J 

Orthod.,2020:25(1):70-79. doi:10.1590/2177-

6709.25.1.070-079.bbo 

26. Mehta S, Dresner R, Gandhi V, Chen PJ, Allareddy V, 

Kuo CL, Mu J, Yadav S. Effect of positional errors on 

the accuracy of cervical vertebrae maturation 

assessment using CBCT and lateral cephalograms. J 

World Fed Orthod,2020:9(4):146-154. 

doi:10.1016/j.ejwf.2020.09.006 

27. Ghoneima A, Abdel-Fattah E, Hartsfield J, El-Bedwehi 

A, Kamel A, Kula K. Effects of rapid maxillary 

expansion on the cranial and circummaxillary sutures. 

Am J Orthod Dentofacial Orthop,2011:140(4):510-519. 

doi:10.1016/j.ajodo.2010.10.024 

28. 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 Orthod,2021:S1761-

7227(21):00107-8. doi:10.1016/j.ortho.2021.08.001 

29. Gholinia F, DaliliKajan Z, Irannezhad A. Nonsurgical 

Miniscrew-Assisted Rapid Palatal Expansion in an 

Adult Patient. Journal of Dent 

maxillofacial,2018:7(2):85-93. 

30. Abu Arqub S, Mehta S, Iverson MG, Yadav S, 

Upadhyay M, Almuzian M. Does Mini Screw Assisted 

Rapid Palatal Expansion (MARPE) have an influence 

on airway and breathing in middle-aged children and 

adolescents? A systematic review. Int 

Orthod,2021:19(1):37-50. 

doi:10.1016/j.ortho.2021.01.004 

31. Brizuela M, Palla A, DK N. Posterior Crossbite. In: 

StatPearls. Treasure Island (FL): StatPearls Publishing, 

2020. 

32. 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. 

33. Santana LG, Marques LS. Do adjunctive interventions 

in patients undergoing rapid maxillary expansion 

increase the treatment effectiveness?. Angle Orthod. 

2021;91(1):119-128. doi:10.2319/051320-431.1 

34. Mehta S, Chen PJ, Kalajzic Z, Ahmida A, Yadav S. 

Acceleration of orthodontic tooth movement and root 

resorption with near and distant surgical insults: An in-

vivo study on a rat model [published online ahead of 

print, 2021 Oct 26]. Int Orthod. 2021;S1761-

7227(21)00125-X. doi:10.1016/j.ortho.2021.10.002 

35. Mehta S, Patel D, Yadav S. Staging orthodontic 

aligners for complex orthodontic tooth movement. Turk 

J Orthod,2021:34(3):202-206. DOI: 

www.dentaljournal.net


International Journal of Dental Research  www.dentaljournal.net 

51 

10.5152/TurkJOrthod.2021.20116 

36. Shin H, Hwang CJ, Lee KJ, Choi YJ, Han SS, Yu HS. 

Predictors of midpalatal suture expansion by 

miniscrew-assisted rapid palatal expansion in young 

adults: A preliminary study. The Korean Journal of 

Orthodontics,2019:49(6):360-71  

www.dentaljournal.net

