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Abstract 
Introduction: Rapid maxillary expansion (RME) increases oxygen saturation in children with 

Obstructive Sleep Apnea (OSA) in the short and long term.  

Objective: To analyze the current literature about rapid maxillary expansion, its effects on anatomical 

structures, midpalatal suture opening (MPS) and obstructive sleep apnea.  

Methodology: Articles published at MEDLINE/PubMed and Science Direct were analyzed, with an 

emphasis on the last 5 years. Articles were evaluated with the PRISMA and AMSTAR guidelines. The 

search was carried out using the words "rapid maxillary expansion", "therapy" and "children".  

Results: RME increases the transverse dimension of the maxillary bone, the nasal cavity, and the 

distance between zygomatic bones and mandibular condyles. It promotes the opening of the MPS, whose 

ossification is variable, that’s why in children older than 10 years a CBCT study is recommended. It 

corrects malocclusions and widens the nasopharyngeal area by increasing the volume of the upper 

airways. Children with OSA show improvements in their apnea-hypopnea index, oxygen saturation, and 

decreased snoring when undergoing RME.  

Conclusion: RME works by opening the MPS, resulting in an increase in the transverse dimension of the 

maxilla. In addition to correcting malocclusions, it increases the volume of the upper airway and is an 

effective treatment option in patients with OSA who present craniofacial discrepancies. 

 

Keywords: Maxillary expansion, obstructive sleep apnea, children, mid-palatal suture 

 

1. Introduction 

Rapid Maxillary Expansion (RME) increases oxygen saturation in children with Obstructive 

Sleep Apnea (OSA) in the short and long term [1]. The RME generates an increase in the 

transverse dimension of the maxilla at the skeletal and dental level, in addition to promoting 

forward movement of this bone [2], these treatments are effective and have longitudinal 

stability with a minimal degree of recurrence over time [3]. RME does not resorb or suspend 

root or permanent first molar formation in young patients [4], when used in young children the 

transverse width of the maxilla increases in size as well as the nasopharyngeal and nasal cavity 

volumes [5]. This increase in dimensions promotes the correct positioning of the tongue and 

improves the respiratory pattern in children [6], optimizing their oxygen levels and serving as a 

coadjuvant treatment in patients with maxillary constriction [7]. For this reason, dentists and 

otolaryngologists work together in the treatment of pediatric patients with upper airway 

obstruction [8]. There are a large number of children who present maxillary constriction, which 

triggers conditions that can be treated or prevented through RME. Evaluating the literature, 

there is no recent review on rapid maxillary expansion in children, so the aim of the present 

study is to analyze the current literature on rapid maxillary expansion, its effects on anatomical 

structures, midpalatal suture opening, upper airway and obstructive sleep apnea. 

 

2. Materials and methods 

Articles on the subject published through the PubMed, SCOPUS and Google Scholar 

databases were analyzed, with emphasis on the last 5 years. The quality of the articles was 

evaluated using PRISMA guidelines, i.e., identification, review, choice and inclusion. 
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The quality of the reviews was assessed using the 

measurement tool for evaluating systematic reviews 

(AMSTAR-2) [9]. The search was performed using Boolean 

logical operators AND, OR and NOT. It was realized with the 

words "rapid maxillary expansion", “mid-palatal suture”, 

"therapy" and "children". The keywords were used 

individually, as well as each of them related to each other. 

 

3. Results & Discussion 

3.1 Effects on Anatomical Structures 

RME treatment increases the transverse size of the maxillary 

bone [10], from a coronal perspective, a triangular skeletal 

expansion is observed, with greater dimension in the lower 

part than in the upper part [11, 12, 13]. In growing patients 

undergoing RME, the zygomatic bone tends to rotate outward 

together with the maxilla, with its center of rotation located 

on the superior side of the frontozygomatic suture and the 

distance between both zygomatic bones increases, being 

greater in the anterior than in the posterior direction [14]. 

Children with RME treatment present short-term bone 

changes in their condyle-fossa relationship, but not in the 

position or shape of the articular disc; at the end of treatment 

the symmetrical intercondylar relationship is maintained or 

improved [15, 16]. RME is the first therapeutic alternative in 

children with Eustachian tube dysfunction and maxillary 

constriction, since in most of them both conditions are 

restored [17]. The RME gives as a collateral result the increase 

of the nasal cavity and the intercondylar distance without 

causing skeletal asymmetry [18]. When its support is dental it 

shows a similar efficiency whether its anchorage is in primary 

or permanent teeth [19], during the active phase of expansion, 

the vestibule-palatal inclination of the root axis of the upper 

first molar increases due to vestibular movements and during 

the retention period, it returns almost completely to its initial 

position [12]. RME causes an increase in the transverse 

dimension of the maxillary bone, resulting collaterally in an 

increase in the nasal cavity and in the distance between both 

zygomatic bones and mandibular condyles, which maintain or 

improve their symmetrical relationship. Similarly, the root 

axis of the upper first molar increases during the active phase 

and returns to its position in the retention period. 

 

3.2 Opening of the Mid Palatal Suture 

The RME exerts its function through the opening of the 

midpalatal suture (MPS), which increases its transverse 

dimension as the treatment progresses [11]. Bone neoformation 

is evident in the suture space 7 days after the start of the RME 

and half of it is found with newly formed bone tissue 30 days 

after the start of the RME [20]. The ossification of maxillary 

sutures is very diverse; there is a wide variation in onset 

times, morphology and degree of ossification. Although aging 

is proportional to the increase in MPS closure, age is not 

considered a reliable criterion to determine its open or closed 

nature [21]. Therefore, in children older than 10 years, a pre-

expansion cone beam computed tomography (CBCT) is 

recommended to help assess the ossification status of the 

MPS [22] and to obtain a prognosis of the expected outcome 

with RME [23], thus assessing whether the conditions for a 

favorable clinical outcome exist [24]. Chronological age, 

cervical bone maturation [25] and pretreatment midpalatal 

suture density do not have a good enough relationship with 

the amount of skeletal expansion that can be achieved through 

RME to be considered effective predictors [26]. RME promotes 

the opening of the mid-palatal suture, which increases in size 

when the appliance is activated and simultaneously there is 

bone neoformation, its ossification times are diverse and 

despite being proportional to age a CBCT study is 

recommended in children older than 10 years to evaluate their 

status and ability to achieve a favorable clinical outcome 

through RME. 

 

3.3 Relationship with Upper Airways 

Breathing pattern alterations should be modified as soon as 

they are detected, preferably in infancy. In patients with 

malocclusions, RME represents an orthopedic therapy that 

corrects them and with which respiratory advantages are 

obtained [27], since it stimulates the separation of the MPS by 

means of expansion screws. These produce small increases in 

the total volume of the upper airways [28], while increasing the 

interzygomatic and internasal distance, as well as the 

oropharyngeal volume [29] and the nasal cavity [30]. A 

significant increase is observed in the nasal cavity when the 

palatal width of the MRE exceeds 2mm [31]; this action has 

been associated with voice changes after MRE [11]. Treatment 

of maxillary deficiency by MRE in growing patients aged 6 to 

14 years results in decreased adenoid dimensions and 

increased nasopharyngeal area [32], as well as decreased 

maxillary sinus volume in patients with maxillary transverse 

discrepancy [33, 34]. Patients with hypertrophic adenoids have a 

greater increase in nasopharyngeal volume after MRE 

compared to those with normal-sized adenoids [35]. MRE 

treatment, in addition to correcting malocclusions by opening 

the MPS, increases the volume of the upper airway by 

increasing the nasal cavity, widening the nasopharyngeal area 

and consequently favoring airflow in patients with 

hypertrophic adenoids. 

 

3.4 Obstructive Sleep Apnea 

RME is an effective treatment for patients with Obstructive 

Sleep Apnea (OSA) [36], as it can restore and optimize normal 

nasal airflow in patients with OSA [37]. Among the short-term 

effects in children with RME therapy, improvements in 

oxygen saturation and apnea-hypopnea index are observed 
[38]. Dentists should be part of the transdisciplinary team in the 

treatment of pediatric OSA, as there are orthopedic 

managements that can benefit certain patients with OSA, such 

as RME, which is only indicated in patients with craniofacial 

discrepancies [39]. All pediatric patients with OSA should be 

evaluated for maxillary constriction, even those without 

dental malocclusions [40], as children who undergo MRE have 

improvements in the apnea-hypopnea index [1]. So this 

orthopedic treatment approach can be considered as an 

adjunct in the treatment of children with OSA, whose risk 

factors include craniofacial anomalies [41]. By correcting 

imbalances of bony structures in growing children their 

snoring decreases as well as OSA in some cases [42]. MRE is 

an effective non-surgical option in the treatment of mild to 

moderate cases in pediatric patients with sleep apnea-

hypopnea syndrome (SAHS), as most of them experience 

significant improvements as maxillary expansion therapy 

progresses or ends [7, 43]. Children with OSA have 

improvements in their apnea-hypopnea index, oxygen 

saturation, and decreased snoring when undergoing RME, but 

only patients with craniofacial discrepancies are candidates 

for this orthopedic treatment. 

 

4. Conclusions 

RME is an orthopedic treatment that acts by opening the MPS 

and results in an increase in the transverse dimension of the 

maxilla, which in addition to correcting malocclusions, 
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improves airflow by increasing the volume of the upper 

airway and is an effective treatment option in patients with 

OSA who present craniofacial discrepancies. 

 

5. References 

1. Bahammam SA. Rapid Maxillary Expansion for 

Obstructive Sleep Apnea among children - Systematic 

Review and Meta-analysis. Sleep Sci. 2020;13(1):70-77. 

2. Pereira JDS, Jacob HB, Locks A, Brunetto M, Ribeiro 

GLU. Evaluation of the rapid and slow maxillary 

expansion using cone-beam computed tomography: a 

randomized clinical trial. Dental Press J Orthod. 

2017;22(2):61-68. 

3. Srivastava SC, Mahida K, Agarwal C, Chavda RM, Patel 

HA. Longitudinal Stability of Rapid and Slow Maxillary 

Expansion: A Systematic Review. J Contemp Dent Pract. 

2020;21(9):1068-1072. 

4. Jacob HB, Ribeiro GLU, English JD, Pereira JDS, 

Brunetto M. A 3-D evaluation of transverse dentoalveolar 

changes and maxillary first molar root length after rapid 

or slow maxillary expansion in children. Dental Press J 

Orthod. 2019;24(3):79-87. 

5. DiCosimo C, Alsulaiman AA, Shah C, Motro M, Will 

LA, Parsi GK. Analysis of nasal airway symmetry and 

upper airway changes after rapid maxillary expansion. 

Am J Orthod Dentofacial Orthop. 2021:S0889-

5406(21)00416-9. 

6. D'Alessandro G, Bagattoni S, Montevecchi M, Piana G. 

Rapid maxillary expansion on oral breathing children: 

effects on tongue location, hyoid position and breathing. 

A pilot study. Minerva Dent Oral Sci. 2021;70(3):97-

102.  

7. Sánchez-Súcar AM, Sánchez-Súcar FB, Almerich-Silla 

JM, Paredes-Gallardo V, Montiel-Company JM, García-

Sanz V, et al. Effect of rapid maxillary expansion on 

sleep apnea-hypopnea syndrome in growing patients. A 

meta-analysis. J Clin Exp Dent. 2019;11(8):e759-e767. 

8. Behrents RG, Shelgikar AV, Conley RS, Flores-Mir C, 

Hans M, Levine M, et al. Obstructive sleep apnea and 

orthodontics: An American Association of Orthodontists 

White Paper. Am J Orthod Dentofacial Orthop. 

2019;156(1):13-28.e1. 

9. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, 

Moran J, et al. AMSTAR 2: a critical appraisal tool for 

systematic reviews that include randomised or non-

randomised studies of healthcare interventions, or both. 

BMJ. 2017;358:j4008. 

10. Rutili V, Mrakic G, Nieri M, Franceschi D, Pierleoni F, 

Giuntini V, et al. Dento-skeletal effects produced by 

rapid versus slow maxillary expansion using fixed 

jackscrew expanders: a systematic review and meta-

analysis. Eur J Orthod. 2021;43(3):301-312. 

11. Bilgiç F, Damlar İ, Sürmelioğlu Ö, Sözer ÖA, Tatlı U. 

Relationship between voice function and skeletal effects 

of rapid maxillary expansion. Angle Orthod. 

2018;88(2):202-207. 

12. Giudice AL, Spinuzza P, Rustico L, Messina G, Nucera 

R. Short-term treatment effects produced by rapid 

maxillary expansion evaluated with computed 

tomography: A systematic review with meta-analysis. 

Korean J Orthod. 2020;50(5):314-323. 

13. Bala AK, Campbell PM, Tadlock LP, Schneiderman ED, 

Buschang PH. Short-term skeletal and dentoalveolar 

effects of overexpansion. Angle Orthod. 2021. 

14. Ok U, Kayalar E, Sadry S. Three-dimensional zygomatic 

changes after rapid maxillary expansion in growing 

patients. J Orofac Orthop. 2021.  

15. 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. 

16. Fastuca R, Turiaco H, Assandri F, Zecca PA, Levrini L, 

Caprioglio A. Condylar Changes in Children with 

Posterior Crossbite after Maxillary Expansion: 

Tridimensional Evaluation. Children (Basel). 

2021;8(1):38. 

17. Kılıç N, Yörük Ö, Kılıç SC. An alternative treatment 

approach for patients with resistant otitis media with 

effusion and dysfunctional Eustachian tube: A pilot study 

with rapid maxillary expansion. Angle Orthod. 

2021;00(00):0000. 

18. Ghoussoub MS, Garcia R, Sleilaty G, Rifai K. Effect of 

Rapid Maxillary Expansion on Condyle-fossa 

Relationship in Growing Patients. J Contemp Dent Pract. 

2018;19(10):1189-1198. 

19. Caroccia F, Moscagiuri F, Falconio L, Festa F, D'Attilio 

M. Early Orthodontic Treatments of Unilateral Posterior 

Crossbite: A Systematic Review. J Clin Med. 

2020;10(1):33. 

20. Caprioglio A, Fastuca R, Zecca PA, Beretta M, Mangano 

C, Piattelli A, et al. Cellular Midpalatal Suture Changes 

after Rapid Maxillary Expansion in Growing Subjects: A 

Case Report. Int J Mol Sci. 2017;18(3):615. 

21. Katti G, Shahbaz S, Katti C, Rahman MS. Evaluation of 

Midpalatal Suture Ossification Using Cone-Beam 

Computed Tomography: A Digital Radiographic Study. 

Acta Medica (Hradec Kralove). 2020;63(4):188-193.  

22. Gao L, Gu Y. [Chinese morphological stages of 

midpalatal suture and its correlation with Demirjian 

dental age]. Beijing Da Xue Xue Bao Yi Xue Ban. 

2020;53(1):133-138.  

23. Chanchala HP, Nandlal B, Murthy N, Shanbhog R. 

Validation of cone beam computed tomography-based 

classification method for individual assessment of mid-

palatal suture with respect to clinical application among 

Indian children. Indian J Dent Res. 2020;31(1):85-90. 

24. Christovam IO, Lisboa CO, Vilani GNL, Brandão RCB, 

Visconti MAPG, Mattos CT, et al. Tomographic analysis 

of midpalatal suture prior to rapid maxillary expansion. 

Dental Press J Orthod. 2021;26(3):e2119300.  

25. Grünheid T, Larson CE, Larson BE. Midpalatal suture 

density ratio: A novel predictor of skeletal response to 

rapid maxillary expansion. Am J Orthod Dentofacial 

Orthop. 2017;151(2):267-276. 

26. Titus S, Larson BE, Grünheid T. Midpalatal suture 

density ratio: Assessing the predictive power of a novel 

predictor of skeletal response to maxillary expansion. Am 

J Orthod Dentofacial Orthop. 2021;159(2):e157-e167. 

27. Buccheri A, Chinè F, Fratto G, Manzon L. Rapid 

Maxillary Expansion in Obstructive Sleep Apnea in 

Young Patients: Cardio-Respiratory Monitoring. J Clin 

Pediatr Dent. 2017;41(4):312-316. 

28. Cheung GC, Dalci O, Mustac S, Papageorgiou SN, 

Hammond S, Darendeliler MA, et al. The upper airway 

volume effects produced by Hyrax, Hybrid-Hyrax, and 

Keles keyless expanders: a single-centre randomized 

controlled trial. Eur J Orthod. 2021;43(3):254-264. 

29. Santana DMC, Nogueira VS, Lima SAM, Fernandes 

LPA, Weber SAT. The effect of rapid maxillary 

expansion in children: a meta-analysis. Braz J 

http://www.oraljournal.com/


 

~ 35 ~ 

International Journal of Applied Dental Sciences http://www.oraljournal.com 
Otorhinolaryngol. 2021:S1808-8694(21)00015-X. 

30. Zhao T, Hua F, He H. Rapid maxillary expansion may 

increase the upper airway volume of growing patients 

with maxillary transverse deficiency. J Evid Based Dent 

Pract. 2021;21(3):101579. 

31. Niu X, Motro M, Will LA, Cornelis MA, Cattaneo PM. 

Does rapid maxillary expansion enlarge the nasal cavity 

and pharyngeal airway? A three-dimensional assessment 

based on validated analyses. Orthod Craniofac Res. 2021. 

32. Tepedino M, Montaruli G, Scapato F, Laurenziello M, 

Suriano C, Chimenti C, et al. Long-term effect on 

adenoid dimensions and craniocervical angulation after 

maxillary expansion with fixed or functional appliances. 

J Clin Exp Dent. 2021;13(6):e594-e600. 

33. Erdur EA, Yıldırım M, Karatas RMC, Akin M. Effects of 

symmetric and asymmetric rapid maxillary expansion 

treatments on pharyngeal airway and sinus volume. 

Angle Orthod. 2020;90(3):425-431. 

34. Lanteri V, Farronato M, Ugolini A, Cossellu G, Gaffuri 

F, Parisi FMR, et al. Volumetric Changes in the Upper 

Airways after Rapid and Slow Maxillary Expansion in 

Growing Patients: A Case-Control Study. Materials 

(Basel). 2020;13(10):2239. 

35. Feng X, Lie SA, Hellén-Halme K, Shi XQ. Effect of 

Rapid Maxillary Expansion on Upper Airway 

Morphology: A Retrospective Comparison of Normal 

Patients versus Patients with Enlarged Adenoid Tissue. J 

Clin Pediatr Dent. 2021;45(3):208-215. 

36. Machado-Júnior AJ, Zancanella E, Crespo AN. Rapid 

maxillary expansion and obstructive sleep apnea: A 

review and meta-analysis. Med Oral Patol Oral Cir 

Bucal. 2016;21(4):e465-9. 

37. Pirelli P, Fiaschetti V, Fanucci E, Giancotti A, Condo' R, 

Saccomanno S, et al. Cone beam CT evaluation of 

skeletal and nasomaxillary complex volume changes after 

rapid maxillary expansion in OSA children. Sleep Med. 

2021;86:81-89. 

38. Camacho M, Chang ET, Song SA, Abdullatif J, Zaghi S, 

Pirelli P, et al. Rapid maxillary expansion for pediatric 

obstructive sleep apnea: A systematic review and meta-

analysis. Laryngoscope. 2017;127(7):1712-1719. 

39. Fagundes NCF, Flores-Mir C. Pediatric obstructive sleep 

apnea-Dental professionals can play a crucial role. 

Pediatr Pulmonol. 2021;1-9.  

40. Machado AJ Júnior, Crespo AN, Pauna HF. Rapid 

maxillary expansion in pediatric patients with obstructive 

sleep apnea: current and future perspectives. Sleep Med. 

2018;51:7-8. 

41. Vale F, Albergaria M, Carrilho E, Francisco I, Guimarães 

A, Caramelo F, et al. Efficacy of Rapid Maxillary 

Expansion in the Treatment of Obstructive Sleep Apnea 

Syndrome: A Systematic Review With Meta-analysis. J 

Evid Based Dent Pract. 2017;17(3):159-168. 

42. Huynh NT, Desplats E, Almeida FR. Orthodontics 

treatments for managing obstructive sleep apnea 

syndrome in children: A systematic review and meta-

analysis. Sleep Med Rev. 2016;25:84-94. 

43. Cielo CM, Gungor A. Treatment Options for Pediatric 

Obstructive Sleep Apnea. Curr Probl Pediatr Adolesc 

Health Care. 2016;46(1):27-33. 

http://www.oraljournal.com/

