International Journal of Medicine
pISSN 1468-3814 | eISSN 2667-7008
https://theinternationalmedicine.conV

Original Researcher Article DOI: 10.61336/im/26-09-155
An alternative minimally invasive procedure to combact maxillary
constriction with marpe-a case report.

Dr. Samit Mondal!, Dr. Prasenjit Banerjee?, Dr. Debrup Halder?, Dr. Nilanjan De?, Dr. Sangeeta Sen®

1Associate Professor, MDS, Department of Orthodontics & Dentofacial Orthopedics, Burdwan Dental College Hospital, West Bengal
2Prof. & HOD, MDS, Department of Orthodontics & Dentofacial Orthopedics, Guru Nanak Institute of Dental Sciences & Research
3Dental surgeon, (Mo supy), MDS (Orthodontics & Dentofacial Orthopedics) Swasthya Bhawan, Dept of Health and family welfare,
Govt of west Bengal.

4PGT, MDS, Department of Orthodontics & Dentofacial Orthopedics, Guru Nanak Institute of Dental Sciences & Research

5PGT, MDS, Department of Orthodontics & Dentofacial Orthopedics, Guru Nanak Institute of Dental Sciences

Abstract

Background: The incorporation of miniscrews into conventional rapid palatal expansion
(RPE) appliances forms the Miniscrew-Assisted Rapid Palatal Expansion (MARPE)
system. While conventional RPE relies on tooth support, MARPE uses bone-anchored
miniscrews to transmit expansion forces, distributing stress along key maxillary
buttresses (zygomaticomaxillary, nasomaxillary, and pterygomaxillary). Objective /
Rationale: Conventional RPE is associated with several adverse effects, including tipping
of anchor teeth, alveolar bone bending, root resorption, bony dehiscence, fenestrations,
limited skeletal expansion, and post-expansion relapse. MARPE was developed to
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INTRODUCTION

The advent and incorporation of mini screws with conventional rapid palatal expander transforms it into a miniscrew-
assisted rapid palatal expansion (MARPE) appliance [1]. Bone-anchored mini screws can help to achieve maximum
skeletal expansion with a minimum amount of dental tipping [2]. VVarious designs have been recommended by many authors
[3,4] without any dental support (exclusively bone borne), with support from teeth (teeth-bone borne) and two/ four mini
screws. Stress distribution and force trajectories are directed mainly along three buttresses in the maxilla; namely
zygomaticomaxillary, nasomaxillary and pterygomaxillary. Major disadvantages of conventional RPE appliances include
tipping of anchor teeth [5], limited skeletal movement [6], undesirable tooth movement [7], root resorption [8], bony
dehiscence’s and fenestrations as well as post expansion relapse [9]. As, conventional RPE appliances transmit the
expansion forces through the teeth, alveolar bone bending and tipping of buccal segments are the major concern.

With significant modification of bone anchored screws also reduces clockwise rotation of mandible by reducing extrusion
of dental components, thus affects vertical control during orthodontic therapy. MARPE appliance is beneficial in young
adult patients with moderate sutural resistance for skeletal expansion and invasive surgical procedure can be avoided that
provide a positive psychological impact on acceptance of orthodontic treatment.

CASE REPORT

A 17-year-old female was referred to dept. department orthodontics and dentofacial Orthopaedics. She presented with
Angle Class Il div-1 malocclusion, with proclined upper anteriors and increased overjet, and maxillary arch constriction.
It was predicted that maxillary alveolar arch expansion through orthodontic treatment would be necessary to address the
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transverse discrepancy of maxillary arch. A treatment plan was established to perform miniscrew-assisted rapid palatal
expansion (MARPE) treatment to correct the transverse dimension. Comprehensive blood tests, including biochemistry,
complete blood count, coagulation tests, infection screening, and imaging (electrocardiogram, chest X-ray), revealed no
abnormalities. There were no findings suggestive of musculoskeletal metabolic disorders were diagnosed before starting
of treatment.

Fig-1

Location of Mini Screws Factors like convenient access, low risk of damage to the surrounding anatomical structures [10-
12], high-quality cortical bone and thin mucosa confirming adequate stability [13,14]. makes the paramedian area (3 mm
lateral to the suture in the 1% premolar region) the most appropriate site for placement of mini screws [15-17].

Mini Screw Configuration

Dimensions of four mini screws as per the design were selected as follows;

Total 4 miniscrews (2 Anterior and 2 posterior screws): 2 x 10 mm (FavAnchorTM SAS, India) SAS, India)

The lengths were chosen considering the height of insertion slot, space between the appliance and the palate, thickness of
the palatal mucosa and desired 5-7 mm of bone engagement . A pretreatment CBCT scan of the maxillary arch was done
for assessment of palatal cortical bone depth ,Intention was to achieve bicortical engagement [18], thus aiding for better
stability of the mini screws as well complete bony separation of mipalatal suture. TAD placement with a conventional
straight driver or an engine-mounted driver is problematic sometimes for the reasons of directional control and lack of
torque to drive the implant in hard palatal bone.

A dedicated palatal driver [(L’il One, Fav Anchor TM SAS, India)] is used to maintain adequate insertion angulation and
torque while placing the mini screws. This unique design of the driver makes it very convenient to place the palatal implants
with great ease and precision.

Appliance design & Fabrication

An intraoral scan of the maxillary arch was taken, along with a CBCT scan of maxillary arch, which was done and converted
to STL files. These files were sent to Dr Diggant THakkars' lab to fabricate direct 3d printed customised MARPE design.
The size of the expansion screw was selected taking into consideration it’s close adaptation ,a hyrax screw (Leone SPE, 9
mm) was chosen. Two mini screws (2 x 12mm, Fav Anchor TM SAS, India) were placed in the paramedian region, and
the posterior arms of the appliance were anchored to the molar. MARPE expander was fabricated by CAD-CAM technique,
directly 3D printed with a digitalised stereolithographic model from intraoral and CBCT scan.
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Activation Protocol/ Schedule

Activation was initially done for 2 turns/ day (360° x 2) till the development of diastema, followed by 1 turn/ day till
sufficient expansion has been achieved and stopped when the palatal cusp of maxillary molars and premolars had just an
edge-to-edge contact of buccal cusp of lower molars and premolars . Activation schedule was followed as described (Table
1).

Age of the patients Initial expansion rate Expansion rate after opening of the diastema
Early teens 3 turns /week 3 turns /week
Late teens 1 turn/day 1 turn /day
adults 2 turns /day 1 turn/day
Treatment Objectives

The treatment objectives were to as follows:

1. To correct transverse maxillary deficiency

2. To maximizing skeletal expansion

3. To minimizing buccal tipping

4. To establish acceptable buccal occlusion and

5. To maintain sound periodontal and bone support

Treatment progress and result: after taking measurement of pretreatment and post treatment photographs and study
model it can be concluded that total expansion of 4.5 mm in premolar region and 5mm in molar region was achieved
respectively (Table-2). side by side orthodontic treatment was initiated, appliance was left remain intraorally for 4months
to ensure midpalatal sutural callus formation , and after removal retention was given with trans-palatal arch along with
thicker .019x.025 ss arch wire that is manually pre-fabricated with 2mm wider arch form in both molar and premolar region.
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OCCLUSAL VIEW
pretreatment cbct

cbct of maxilla after expansion
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treatment in progress with retention

Table-2
Maxillary width(in mm) | Pre treatment | Post treatment | Expansion achieved (in mm)
Inter premolar 32mm 36.5mm 4.5mm
intermolar 38.5mm 43.5mm 5mm

DISCUSSION

MARPE effectively achieved skeletal expansion by the separation of the midpalatal suture. Park et al. [19] reported a
success rate of 84.2% in cases treated with a similar protocol. Skeletal expansion observed in the present study included
the expansion of the zygomatic arch as well as nasal cavity. While the zygomatic arch expanded to a lesser extent, expansion
of nasal cavity was much more evident, and thus can result in improvement of nasal breathing owing to increased air flow.
Thus, by effectively increasing the nasal cavity volume, treatment with a MARPE appliance can improve the constricted
airway, thus aiding in long-term stability. Garib G et al. [20], Gurgel JA et al. [21], also reported some amount of buccal
tipping. Previous studies have reported greater changes in the degree of molar inclination than that of premolar inclination
. The higher density of the buccal cortical bone in the maxillary canine and premolar regions might have resulted in the
greater buccal inclination of the first molar in comparison with that of the first premolar [22,23]. Usinga MARPE appliance,
some amount of buccal tipping is inevitable, though much less as compared to RPE, as teeth are still used as anchor units
alongside miniscrews. Tendency buccal tipping is directly proportional to the resistance exerted by the midpalatal suture.

CONCLUSION

Expansion achieved in the cases treated by MARPE are majorly skeletal expansion, as the appliance is a tooth-and-tissue-
borne appliance. It can be used in young adults from late teens to midtwenties and exhibits a high success in this particular
age group [24 ,25,26]. Skeletal maxillary expansion was effectively done with MARPE, and clinical observations suggest
that MARPE prevents many of the adverse effects of RPE and should be considered as a preferred and effective alternative
to the invasive procedure like surgical skeletal expansion.
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