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Abstract  

Research summary:  This review was undertaken to compare the effects of surgically assisted 

rapid palatal expansion (SARPE) and mini-screw assisted rapid palatal expansion (MARPE). 

Discrepancies in the transverse relation between maxillary and mandibular dentition can result in 

the development of posterior cross bite. For the correction of posterior cross bite, maxillary 

expansion is frequently undertaken. The conventional approach for maxillary expansion includes 

expansion screw being anchored to the maxillary teeth and is known and rapid palatal expansion 

(RPE) appliance. However, RPE can only be applied in growing individuals and is not as 

effective in late adolescents and adults. In such patients, surgically assisted rapid palatal 

expansion (SARPE) technique is used to expand the maxillary arch. As this procedure involves 

surgery, it deters many patients from choosing SARPE as a treatment option. Recently a non-

surgical technique of expansion of maxillary arch has been introduced that can be applied to late 

adolescents and adults using palatal mini-screws. This technique is known as mini-screw assisted 

rapid palatal expansion (MARPE). In this review, the studies in the current literature regarding 

the SARPE and MARPE expansion techniques as compared to conventional RPE were included.  

It was observed that both SARPE and MARPE are effective methods for achieving maxillary 

expansion. With both techniques being effective, the advantage of MARPE over SARPE is the 

non-surgical approach which leads to higher patient acceptance and lower rate of complications. 

Keywords: Orthodontics, surgically assisted rapid palatal expansion, SARPE, MARPE Mini-

screw assisted rapid palatal expansion, Surgical Orthodontics. 
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 1. Introduction  

Discrepancy in the transverse dimension between maxillary arch and mandibular arch can lead to 

the development of posterior crossbite either unilateral, or bilateral.1,2 The treatment of such a 

transverse discrepancy was reported first by Emerson Angell in 1860, where he described how 

the palatal expansion appliance can be used to apply transverse forces and open the mid palatal 

suture.3 After almost a century, Andrew Hass popularized the palatal expansion approach in the 

united states and reported that expansion appliances lead to increased arch-width of maxilla.4  

Rapid palatal expansion (RPE) has been used in orthodontics commonly to correct such 

malocclusion nowadays. Rapid Palatal Expansion (RPE) is known by different names such as 

tooth-anchored expansion appliance, rapid maxillary expansion (RME). It is a useful appliance 

for the correction of posterior in young patients. But in patients over the age of 15 years, the RPE 

appliance can lead to decreased skeletal changes and higher dental effects such as buccal dental 

tipping of the molars, root resorption, and alveolar bone-loss.5 This happens due to the 

maturation of the mid-palatal suture in older age. Thus, in order to overcome the resistance of the 

mid-palatal suture, surgical approaches have been undertaken to increase the maxillary 

transverse dimension. Such approaches consist of segmental LeFort-I osteotomy and Surgically 

Assisted Rapid Palatal Expansion (SARPE).6,7 

Segmental LeFort-I osteotomy has been applied for correction of transverse discrepancy of 6-7 

mm in maxilla. However, it has been reported to be unstable and a high tendency of relapse.6 

Surgically assisted rapid palatal expansion (SARPE) was introduced by Brown in 1938 and has 

become a popular option since then for the treatment of transverse discrepancy in adults. The 

main objective with SARPE approach is to reduce the resistance rendered by midpalatal suture 

and lateral maxillary sutures so that a higher amount of skeletal expansion can be achieved. After 

performing the surgical procedure for the separation of the sutures, maxillary expansion is 

commonly achieved with the help of tooth-anchored expansion appliances for SARPE. This 

leads to similar side effects as conventional RPE such as dental tipping, root resorption, and 

periodontal issues. In addition, the surgical procedure deters many patients from choosing 

SARPE as a treatment option. 

Because of these disadvantages, a non-surgical procedure that can lead to predictable opening of 

the mid-palatal suture was desired. 
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  Thus, Mini-screw assisted rapid palatal expansion (MARPE) appliances were introduced to the 

orthodontic armamentarium. MARPE appliances are a relatively newer option for the correction 

of posterior crossbite and can be used to achieve higher amount of skeletal expansion of maxilla 

than conventional RPE.8, 9,10 Different devices using mini-implants and maxillary expansion have 

been reported in the literature.11 This review will describe the changes achieved with 

conventional RPE, SARPE, and MARPE. 

2. Materials and methods 

A thorough search of the literature was performed for the evaluation of studies investigating the 

effects of RPE, SARPE, and MARPE. The common parameters assessed for the evaluation of 

dental expansion were interpremolar width, intermolar width, and the width of nasal floor after 

MARPE and SARPE. Three dimensional radiographs such as cone-beam computed tomography 

scan (CBCT) is advantageous as compared to two dimensional radiographs such as lateral 

cephalometric radiograph and panoramic radiograph. Most of recent studies utilized Cone-beam 

computed tomography for the evaluation of the effects of the expansion appliances.  

3. Results 

The distance between the mesiobuccal cusp tips of maxillary first molar has been used to define 

the maxillary intermolar width.13,14 In some studies, the distance between the central fossa of 

maxillary first molars has been used to define the maxillary intermolar width.8 

 Regardless of the method used for measurement, the difference between the pre-treatment and 

post-expansion are used to calculate the amount of the expansion.  

Nada et al. performed a study in 2012 on patients who underwent surgical procedure for 

expansion of maxilla and observed that there was an increase of 5.64 mm +/- 2.9 mm in the 

intermolar width after expansion.13 Kayaler et al. in 2016 found that the width at maxillary molar 

region increased more than the width at maxillary premolar region when expansion was 

undertaken with mini-screw assisted rapid palatal expansion.14 In the studies on MARPE by Park 

et al and Lin et al, the maxillary intermolar width increased by 5.4 mm and 5.63 mm 

respectively.15,16 But these studies only showed the short-term effects of expansion and long term 

effects of expansion were not analyzed in these studies.  
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 Recently, a study conducted by Mehta et al. described the long term effects of mini-screw 

assisted rapid palatal expansion and conventional tooth-anchored rapid palatal expansion.8 This 

study was  conducted on a sample from randomized controlled clinical trial on three groups : i) 

Mini-screw assisted rapid palatal expansion, ii) conventional rapid palatal expansion, and iii) 

controls.8 They showed in the study that the maxillary intermolar width increased by 4.51 mm 

(95% CI: 3.46 to 5.55) in the short-term and 5.24 (95% CI: 3.98 to 6.5 mm) in the long term in 

mini-screw assisted rapid palatal expansion. In the conventional rapid palatal expansion group, 

the maxillary intermolar width was found to be increased by 6.07 mm (95% CI: 5.09 mm to 7.05 

mm) in the short term and 4. 2 mm (95% CI: 3.13 mm to 5.27 mm) in the long term. In the 

control group, the maxillary intermolar width increased by 0.02 mm (95% CI: -0.16 to 0.21 mm) 

and 3.64 mm (95% CI: 2.52 to 4.75 mm).8 

An important point to consider for the success of the MARPE appliance is the success rate of 

palatal mini-implants. As compared to buccal mini-implants, buccal shelf mini-implants, inter-

radicular mini-implants, palatal mini-implants have the highest success rates. In addition, the 

expansion appliances are cemented either on teeth (RPE) or on mini-implants (MARPE).  

4. Discussion 

In this review, studies analyzing the effects of SARPE and MARPE were evaluated to find out 

In this review, only the  16-8,13which technique and appliance is better for orthodontic expansion.

studies using Cone-beam Computed Tomography (CBCT) were included for the evaluation of 

the effects of expansion appliances. This is because CBCT can provide an accurate picture of 

expansion by comparing the parameters before and after expansion. a more sophisticated 

radiographic examination could be performed with micro-computed tomography (micro-CT). 

However, even though micro-CT can be used in animal studies, it cannot be utilized in human 

studies because of the amount of radiation and thus, the next closest technique to micro-CT for 

head and neck is CBCT, which has a lower radiation and a high accuracy. The research 

conducted on expansion appliances in earlier times used two-dimensional radiographs which can 

cause errors in assessment because of the errors of magnification in such radiographs. 

Furthermore, with two-dimensional radiographs, the head positioning errors can cause 

17inaccuracies in measurement of maxillary and mandibular structures. 
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 With the introduction of mini-screws in the orthodontic field, the orthodontic biomechanics have 

Thus, in the newer studies, an increased emphasis has been  18undergone a significant evolution.

It is vital  19screws and orthodontic expansion appliances.-put on researching the effects of mini

to understand the anatomy and morphology of midpalatal suture and the effect of age on 

 20midpalatal suture. It has been reported that the midpalatal suture undergoes fusion with age.

Thus, with the fusion of midpalatal suture at higher age, it is imperative to understand that 

performing conventional rapid palatal expansion would not lead to opening of midpalatal suture. 

Because of this, higher dental effects would be observed in such patients in late adolescents or 

older. This would lead to undesirable results such as dental tipping of molars and root resorption. 

In such cases, a surgical option such as SARPE or a non-surgical option such as MARPE would 

 13be beneficial in opening the midpalatal suture and decrease the incidence of dental side effects.

Also, it has been reported that MARPE does not cause side-effects to the mandibular condyle 

11and glenoid fossa relationship. 

In our review, all the studies showed that both treatment strategies SARPE and MARPE are 

effective in achieving maxillary expansion. These findings stand to reason that if both strategies 

are effective, why not opt for a non-surgical strategy such as MARPE in lieu of SARPE as it 

saves the patient the trauma and complication of undergoing a surgical procedure. Furthermore, 

in the short-term multiple studies showed that both SARPE MARPE led to a significant increase 

in the intermolar width.  

However, it is necessary to examine the long-term findings as it would allow us to observe 

whether the short term changes with expansion are stable in the long term. The only study with 

long term follow up after MARPE as compared to RPE and controls was the one performed by 

In this study, the authors found that the type of expansion with conventional RPE  8Mehta et al.

This is because as  8parallel expansion was observed. was triangular. However, with MARPE, a

All the studies showed that  8implants and not from teeth.-MARPE obtains anchorage from mini

6 months after expansion, the maxillary intermolar width increased with MARPE and -within 3

et al. had the longest follow up period of 2.5 years and showed that MARPE  Mehta 16-8,13SARPE.

led to an increase in the maxillary intermolar width even after 2.5 years indicating that the results 

 8with MARPE are stable in the long term. 
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 Even with SARPE technique, the expansion can be undertaken with conventional tooth-anchored 

 13screw assisted rapid palatal expansion appliance.-rapid palatal expansion appliance or mini

After SARPE, mini-screw assisted rapid palatal expansion appliance has been shown to cause 

parallel expansion and minimal side effects as opposed to conventional tooth-borne expansion 

appliance. However, the clinician’s skills and experience with mini-implants and MARPE 

appliance play an important role in the success of the appliance. Each case should be evaluated 

separately to identify if MARPE appliance would be required or not. 

The landscape of orthodontics is continually changing and mini-implants have definitely brought 

change in the way orthodontics is practiced. With the help of artificial imaging, in the future the 

evaluation of the radiographs could be automated for enhanced accuracy and decreased 

The future studies should focus on long term effects of expansion appliances and  21subjectivity.

incorporating artificial intelligence can be incorporated for the evaluation of the outcomes of 

different orthodontic expansion appliances.  

5. Conclusion 

Maxillary intermolar width increased predictably with both surgically assisted rapid palatal 

expansion (SARPE) and mini-screw assisted rapid palatal expansion (MARPE) procedures. 

SARPE procedure involves surgical intervention of the maxilla whereas MARPE can be used as 

a non-surgical alternative to SARPE for the expansion of maxillary arch. 
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