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ABSTRACT 

 

Miniscrew-assisted rapid palatal expansion (MARPE) is an innovative orthodontic technique designed to address 

transverse maxillary deficiencies by achieving skeletal expansion while minimizing dental compensations. This 

technique integrates skeletal anchorage through miniscrews, which direct expansion forces to the maxillary sutures 

rather than the dentition. MARPE is particularly effective in skeletally mature patients, where traditional methods often 

fall short due to increased resistance from ossified sutures. By overcoming these limitations, MARPE has expanded the 

scope of non-surgical treatment options for adolescents and adults with maxillary constriction. The biomechanics of 

MARPE rely on precise miniscrew placement and activation protocols, which facilitate controlled expansion of the 

midpalatal suture and surrounding craniofacial structures. Short-term outcomes include significant increases in 

maxillary width and nasal airway volume, which improve both esthetics and respiratory function. Long-term studies 

demonstrate the stability of MARPE-induced skeletal changes, with minimal relapse when retention protocols are 

followed. Additionally, the procedure is effective in alleviating conditions associated with maxillary deficiencies, such 

as obstructive sleep apnea. Challenges associated with MARPE include anatomical variability, patient compliance, and 

complications such as miniscrew loosening or infection. Advanced imaging tools and customized device designs have 

mitigated many of these issues, enhancing treatment predictability and safety. Limitations, including the financial 

burden and technical demands of the procedure, highlight the need for ongoing innovation to increase accessibility. 

MARPE represents a significant advancement in orthodontics, combining functionality, esthetics, and patient-centered 

care. Its growing adoption and the increasing body of evidence supporting its effectiveness underscore its role as a 

transformative option in managing complex dentofacial discrepancies.  
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INTRODUCTION 

Rapid palatal expansion (RPE) has been a cornerstone in 

the management of transverse maxillary deficiencies, a 

common orthodontic problem characterized by a narrow 

maxilla relative to the mandible. Traditional RPE relies on 

skeletal sutural widening to increase maxillary width. 

However, its effects in skeletally mature patients are often 

limited due to increased resistance from ossified sutures 

and the subsequent dental compensations that occur. These 

limitations necessitated the development of more advanced 

techniques, one of which is miniscrew-assisted rapid 

palatal expansion (MARPE) (Figure 1).1 

 

Figure 1: Example of a miniscrew-assisted rapid 

palatal expander (MARPE) device. 

MARPE integrates miniscrew anchorage into the 

traditional RPE framework to minimize dental side effects 

and optimize skeletal expansion. This technique has gained 

significant attention for its ability to overcome the 

resistance of ossified midpalatal sutures, making it a viable 

option for both adolescent and adult patients. The addition 

of miniscrews enhances the stability and predictability of 

the expansion, addressing the shortcomings of 

conventional devices, particularly in non-growing 

individuals.2,3 The indications for MARPE extend beyond 

correcting simple transverse deficiencies. It has 

demonstrated efficacy in managing a variety of 

craniofacial conditions, such as obstructive sleep apnea 

(OSA), by increasing the nasal airway volume. By 

improving maxillary arch width, MARPE also facilitates 

better alignment of crowded teeth and enhances occlusal 

relationships. Its versatility and wide range of indications 

have positioned it as a transformative tool in orthodontics 

and dentofacial orthopedics.3,4 

Despite its advantages, MARPE is not without challenges. 

Skeletal resistance, patient-specific anatomical variations, 

and potential complications, such as miniscrew loosening 

or failure, require careful planning and execution. The 

selection of appropriate candidates and the customization 

of expansion protocols are critical for achieving optimal 

outcomes. Additionally, the long-term stability of MARPE 

results, particularly in adults, remains an area of ongoing 

research. As the technique evolves, understanding its 

biomechanics, indications, and outcomes becomes 

essential for clinicians aiming to integrate it into their 

practice.4 

MARPE represents a significant advancement in 

orthodontic treatment, offering a minimally invasive yet 

highly effective solution for transverse maxillary 

deficiencies. By leveraging skeletal anchorage, this 

technique achieves outcomes that are both functional and 

esthetic, addressing the limitations of traditional expansion 

methods. With its growing adoption worldwide, MARPE 

continues to redefine the scope of orthodontic treatment in 

diverse patient populations. 

REVIEW 

MARPE has revolutionized the management of transverse 

maxillary deficiencies, offering significant advantages 

over traditional expansion methods. One of the key 

benefits of MARPE is its ability to achieve true skeletal 

expansion by bypassing dental compensations, a limitation 

often encountered in conventional RPE. This is 

particularly advantageous in skeletally mature patients, 

where ossified mid-palatal sutures pose a challenge to 

traditional methods. MARPE has shown efficacy in not 

only increasing maxillary width but also improving nasal 

airway volume, providing additional therapeutic benefits 

for conditions such as OSA.5 

The biomechanics of MARPE rely on the strategic 

placement of mini screws, which act as direct anchors to 

the bone, thereby reducing stress on teeth and enhancing 

the predictability of outcomes. However, its application is 

not without challenges. Skeletal resistance and anatomical 

variations, such as narrow palatal vaults, may affect the 

success of the procedure. Furthermore, complications such 

as screw loosening or patient discomfort must be managed 

with careful planning and technique refinement.6 Despite 

these challenges, MARPE has emerged as a versatile tool 

in orthodontics, with long-term studies increasingly 

validating its effectiveness. Its ability to address complex 

dentofacial discrepancies underscores its growing 

importance in clinical practice. 

Biomechanics and mechanism of miniscrew-assisted 

rapid palatal expansion 

MARPE has redefined the biomechanical approach to 

addressing transverse maxillary deficiencies. RPE relies 

heavily on dental anchorage, which often leads to 

undesirable effects such as tipping of teeth and alveolar 

bone bending. By integrating miniscrews into the 

expansion framework, MARPE shifts the forces directly to 

the skeletal structures, achieving a more targeted and 

effective skeletal expansion.7 This modification 

significantly reduces the reliance on teeth for anchorage, 

allowing for better preservation of periodontal health and 

more predictable outcomes. 



Almoabady EH et al. Int J Community Med Public Health. 2025 Jan;12(1):487-492 

                            International Journal of Community Medicine and Public Health | January 2025 | Vol 12 | Issue 1    Page 489 

The primary mechanism underlying MARPE involves the 

application of forces sufficient to overcome the resistance 

of the midpalatal suture and adjacent skeletal structures. 

During the early stages of treatment, the tensile forces 

generated by the expander are concentrated on the 

miniscrews, which are anchored in the cortical bone. These 

forces stimulate a biomechanical response that leads to the 

separation of the maxillary bones at the midpalatal suture. 

Additionally, the lateral displacement of the maxilla is 

facilitated by secondary effects on the surrounding sutures, 

such as the zygomaticomaxillary and pterygopalatine 

sutures, which enhances the extent of skeletal expansion.8 

An essential feature of MARPE is the design and 

placement of the miniscrews. Typically, four miniscrews 

are strategically positioned in the posterior region of the 

palate, with their placement determined by individual 

anatomic considerations such as palatal vault height and 

bone density. The screws provide a stable foundation for 

the expander, ensuring that the forces generated are 

concentrated on the skeletal structures rather than the teeth. 

The stability of these screws is critical for achieving 

successful outcomes, as loosening or improper placement 

can compromise the expansion process.9 The magnitude 

and direction of forces in MARPE are another 

distinguishing factor. Unlike traditional RPE, where the 

forces are primarily dental and distributed unevenly, 

MARPE ensures a more uniform distribution of forces 

across the skeletal structures. This uniformity reduces the 

risk of asymmetric expansion and ensures greater control 

over the expansion process. Furthermore, the use of 

custom-fitted expanders tailored to the patient’s anatomy 

enhances the precision of force application, optimizing the 

treatment outcomes. 

Despite its advancements, the biomechanical principles of 

MARPE are influenced by several variables. Patient-

specific factors such as age, skeletal maturity, and the 

degree of midpalatal suture ossification play a significant 

role in determining the success of the procedure. For 

instance, in younger patients, the sutures are more pliable, 

allowing for easier separation. In contrast, skeletally 

mature individuals require higher forces and longer 

activation periods to achieve the same results due to 

increased suture rigidity.10 These factors necessitate a 

tailored approach to MARPE, where the device's design 

and activation protocol are adjusted to suit the individual 

needs of each patient. 

The integration of finite element analysis (FEA) in recent 

years has provided deeper insights into the biomechanics 

of MARPE. FEA studies have demonstrated how 

variations in miniscrew placement, angulation, and 

expander design influence the stress distribution and 

displacement patterns during expansion. These findings 

have guided clinicians in optimizing the mechanical 

properties of MARPE devices, ensuring better clinical 

outcomes. The biomechanical advantages of MARPE 

make it a superior alternative to traditional RPE in 

managing complex maxillary deficiencies. Its ability to 

achieve skeletal expansion with minimal dental side effects 

has made it an invaluable tool for orthodontists. Ongoing 

research into the underlying mechanisms of MARPE 

continues to refine its application, paving the way for 

further innovations in skeletal anchorage systems. 

Clinical indications and patient selection criteria 

The decision to utilize MARPE depends on a 

comprehensive evaluation of clinical indications and 

patient-specific factors. Traditionally, RPE has been 

reserved for younger patients with growing skeletal 

structures. However, MARPE extends the application of 

transverse maxillary expansion to skeletally mature 

patients and those with unique dentofacial conditions that 

were previously considered challenging or unsuitable for 

conventional expansion methods.11 

One of the primary indications for MARPE is the treatment 

of transverse maxillary deficiency, often characterized by 

a narrow maxillary arch, posterior crossbites, and dental 

crowding. This condition frequently results in functional 

and esthetic challenges, such as compromised occlusion 

and asymmetric facial profiles. MARPE's ability to 

achieve skeletal expansion by overcoming the resistance of 

ossified midpalatal sutures makes it particularly effective 

in adult and adolescent patients who have surpassed their 

growth spurt. It has demonstrated success in reducing the 

reliance on compensatory orthodontic interventions, such 

as extractions or surgical approaches.12 

In addition to addressing maxillary constriction, MARPE 

is increasingly recognized for its role in managing airway-

related conditions, particularly OSA. Transverse maxillary 

deficiency is often associated with reduced nasal airway 

volume, contributing to compromised airflow during sleep. 

MARPE facilitates the widening of the nasal cavity, which 

can alleviate airway obstruction and improve respiratory 

function. Studies have reported significant improvements 

in nasal breathing and reductions in apnea-hypopnea index 

scores following MARPE, highlighting its therapeutic 

potential beyond orthodontics.13,14 

Patient selection for MARPE requires meticulous 

assessment of several factors, including skeletal maturity, 

dental alignment, and overall craniofacial anatomy. 

Skeletal maturity plays a pivotal role in determining the 

feasibility of MARPE, as the ossification of midpalatal and 

circummaxillary sutures varies with age. While younger 

patients with open sutures generally experience more 

predictable outcomes, MARPE has also proven effective 

in older patients with partially ossified or fused sutures, 

provided the forces are adequately controlled. 

Radiographic imaging, such as cone-beam computed 

tomography (CBCT), is essential in assessing suture 

patency and guiding the treatment planning process.15 

Another critical consideration in patient selection is the 

condition of the supporting dentition and periodontium. 

Patients with compromised dental health, such as extensive 

caries, periodontal disease, or insufficient alveolar bone 
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support, may require preliminary treatment or alternative 

interventions before MARPE can be implemented. 

Additionally, the presence of dental prostheses or implants 

in the maxillary arch necessitates careful planning, as these 

structures can impact the distribution of forces during 

expansion.16 

Anatomic variations, such as palatal vault height and 

maxillary bone thickness, also influence the placement and 

stability of miniscrews. For example, a shallow palatal 

vault may limit the available bone for screw insertion, 

requiring customized devices or modifications in screw 

angulation. Moreover, patients with systemic conditions 

affecting bone metabolism, such as osteoporosis or certain 

endocrine disorders, may not be ideal candidates for 

MARPE due to the potential for impaired healing or 

miniscrew failure. These factors underscore the 

importance of individualized treatment planning and 

interdisciplinary collaboration in complex cases.17 

Despite its broad indications, MARPE is not without 

limitations, and patient compliance is a crucial determinant 

of success. The treatment involves multiple appointments 

for activation and monitoring, as well as potential 

discomfort during the early phases of expansion. 

Therefore, patient motivation, understanding of the 

procedure, and commitment to follow-up care are critical 

components of the selection process. The evolving 

indications for MARPE reflect its versatility in addressing 

both functional and esthetic concerns. With continued 

advancements in device design and a growing 

understanding of its biomechanical principles, MARPE 

has expanded the boundaries of orthodontic treatment for 

patients with diverse clinical needs.18 

Short-term and long-term outcomes of miniscrew-

assisted rapid palatal expansion 

The outcomes of MARPE can be categorized into short-

term and long-term effects, with each contributing to its 

growing recognition as a transformative treatment 

approach. In the short term, MARPE delivers rapid and 

measurable skeletal changes, particularly in addressing 

transverse maxillary deficiencies. Skeletal expansion, as 

opposed to dental tipping commonly seen with traditional 

methods, is a hallmark of MARPE. Studies utilizing CBCT 

have consistently demonstrated a significant increase in the 

maxillary arch width within weeks of activation, with 

changes localized primarily at the skeletal level and 

minimal dental compensation.19 This makes MARPE 

particularly valuable for achieving structural 

improvements without compromising the integrity of the 

supporting dentition. 

Another notable short-term outcome of MARPE is the 

improvement in nasal airway volume. Transverse 

deficiencies are often accompanied by narrow nasal 

passages, leading to compromised breathing. The skeletal 

changes induced by MARPE extend to the nasal cavity, 

resulting in increased nasal airflow and alleviation of 

symptoms associated with obstructive breathing 

conditions. Patients frequently report improved nasal 

breathing shortly after the initiation of MARPE, with 

studies linking these changes to a reduction in respiratory 

distress, particularly during sleep.20 This effect highlights 

the dual functional and structural benefits of the procedure. 

From a long-term perspective, MARPE has shown 

excellent stability in maintaining skeletal expansion. 

Follow-up studies conducted months or years post-

treatment have confirmed that the achieved expansion 

persists with minimal relapse, particularly when patients 

adhere to retention protocols. The anchorage provided by 

the miniscrews plays a significant role in reducing the risk 

of relapse, as it minimizes unwanted dental movements 

during and after the expansion phase. Moreover, the ability 

of MARPE to achieve proper skeletal alignment early in 

treatment sets the stage for more predictable orthodontic 

outcomes in subsequent phases, such as aligning crowded 

teeth or improving bite relationships.21 Another long-term 

benefit is the sustained improvement in airway function. 

Research indicates that the increases in nasal airway 

volume achieved through MARPE are maintained over 

time, contributing to better respiratory health and reduced 

reliance on adjunctive therapies for conditions like sleep 

apnea. In some cases, the procedure has eliminated the 

need for more invasive interventions, such as maxillofacial 

surgery, particularly in adult patients who were initially 

considered for surgical expansion.22 

Despite these promising outcomes, MARPE is not without 

potential challenges. In the short term, patients may 

experience discomfort during screw insertion or activation, 

and transient issues such as soft tissue irritation around the 

screws are not uncommon. Proper placement and 

angulation of the screws are critical to minimizing these 

complications and ensuring effective force application. 

Long-term outcomes, while largely positive, are 

influenced by factors such as patient compliance with 

retention protocols and the presence of systemic conditions 

that may affect bone remodeling. Additionally, variations 

in individual anatomical factors, such as suture 

morphology and palatal vault height, can impact the 

overall success of the expansion and its stability over time. 

Studies examining the psychological and esthetic benefits 

of MARPE also point to its long-term value. By achieving 

significant skeletal changes without resorting to invasive 

surgical methods, MARPE offers a less intimidating and 

more patient-friendly option for correcting maxillary 

deficiencies. Patients often report improved confidence 

and satisfaction with their facial esthetics post-treatment, 

further reinforcing the procedure’s role in holistic 

orthodontic care. 

Challenges, limitations, and complications in miniscrew-

assisted rapid palatal expansion 

MARPE has introduced significant advancements in 

addressing transverse maxillary deficiencies, it is not 

without its challenges and potential complications. A 
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nuanced understanding of these issues is essential for 

clinicians to optimize treatment outcomes and mitigate 

risks. One of the primary challenges lies in the variability 

of patient-specific anatomy. Factors such as palatal vault 

height, bone density, and the proximity of vital anatomical 

structures like the nasal floor can significantly influence 

the placement and stability of the miniscrews. Patients with 

a shallow palatal vault or thin cortical bone may have 

limited options for screw placement, necessitating 

modifications in expander design or screw angulation. 

Improper placement or insufficient bone support can lead 

to screw loosening or failure, compromising the stability 

of the device and the effectiveness of the expansion.23 

Another limitation is the patient’s age and the degree of 

ossification of the midpalatal suture. While MARPE has 

extended the applicability of palatal expansion to adults, 

heavily ossified sutures in older patients can resist 

expansion forces, leading to incomplete or asymmetric 

expansion. Advanced imaging techniques, such as CBCT, 

are critical for assessing suture patency and planning the 

activation protocol. In some cases, surgical assistance may 

still be required to overcome severe skeletal resistance, 

particularly in older adults or those with significant 

craniofacial anomalies.24 

The technical complexity of MARPE is another 

noteworthy challenge. Accurate placement of miniscrews 

demands high precision and expertise, as improper 

insertion can lead to complications such as perforation of 

the nasal floor or palatal soft tissues. Additionally, 

excessive force during activation can cause pain, 

inflammation, or trauma to the surrounding tissues. 

Training and experience play a critical role in ensuring that 

the device is installed and activated correctly. This learning 

curve may limit the adoption of MARPE among less 

experienced practitioners or in resource-constrained 

settings where access to advanced imaging tools and 

customized devices is limited.25 

Patient compliance is a significant factor in the success of 

MARPE, particularly during the retention phase. Failure to 

adhere to retention protocols can result in relapse of the 

expansion, undermining the long-term benefits of the 

treatment. Moreover, discomfort during the initial phases 

of activation or maintenance of the device can lead to 

decreased patient cooperation. Some patients report 

transient issues such as pain, difficulty in speech, or 

irritation of the palatal mucosa, which may affect their 

willingness to continue with the treatment. Addressing 

these concerns through patient education and supportive 

care is essential for maintaining compliance and ensuring 

the procedure's success. 

Complications associated with MARPE are generally 

infrequent but can be clinically significant. Miniscrew 

failure, which may occur due to mechanical overload, 

infection, or inadequate bone integration, is among the 

most commonly reported issues. Infections around the 

screw site, although rare, can result in inflammation and 

discomfort, requiring prompt intervention. Furthermore, 

the forces generated during expansion may inadvertently 

affect adjacent craniofacial structures, leading to 

undesirable outcomes such as root resorption or changes in 

tooth inclination. Regular monitoring through follow-up 

visits and imaging is essential for identifying and 

managing these complications early.26 

Lastly, financial and logistical considerations can present 

barriers to MARPE treatment. Customized expanders and 

the use of advanced imaging modalities contribute to 

higher treatment costs compared to traditional methods. 

For some patients, this financial burden may limit access 

to MARPE, particularly in regions with limited insurance 

coverage for orthodontic procedures. Addressing these 

barriers requires innovative approaches, such as 

simplifying device designs or integrating MARPE into 

broader orthodontic treatment plans to maximize its cost-

effectiveness.  

CONCLUSION  

MARPE has transformed the approach to managing 

transverse maxillary deficiencies, offering a viable 

solution for both adolescent and adult patients. Its ability 

to achieve significant skeletal expansion with minimal 

dental side effects makes it a valuable tool in orthodontic 

practice. Despite challenges such as anatomical variability 

and patient compliance, advancements in imaging and 

device design have improved its efficacy and safety. 

Continued research and clinical experience will further 

refine MARPE, expanding its applicability and long-term 

benefits. 
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