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Abstract

Traverse maxillary deficiency (TMD) is becoming common among adults and adolescents. The defects in the mandibular arch and maxillary can
result in the emergence of "posterior crossbite." The outcomes can be a narrowing of the palates and an imbalance within the facial muscles. The
palatal expansion has been used over the years to "open the mid-palatal suture" and repair the malocclusion. Specifically, rapid palatal expansion
(RPE) remains the mainly applied modality to treat TMD. However, this technique is only effective in patients below 15 years. Above this age,
the mid-palatal suture is rigid, causing resistance. Miniscrew-assisted rapid palatal expansion (MARPE) is a promising treatment procedure for
TMD in adults because it allows for maximum skeletal and dental expansion. The process is a non-invasive, cost-effective and risk-free
intervention with the highest success rate and minimal complications. The surgical-assisted rapid palatal expansion (SARPE) is a technique for
treating TMD and has shown much success. However, patients reject it because it entails the surgical procedure, leading to higher risks and costs.
This paper examines the current literature on the application and efficacy of MARPE in expanding mid-palatal sutures. It also compares MARPE

with SARPE.
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INTRODUCTION

Transverse maxillary deficiency (TMD) is increasingly
becoming a common problem within the orthodontic practice.
This issue is accompanied by bilateral or unilateral posterior
crossbite, resulting invarious health-related challenges.! The
TMD prevalence stands at 10% among adults and 8%-23%
among adolescents.’The disconnect between the mandibular
arches and maxillary leads to narrowing and deepening of the
palate, damage to the periodontal, and excess growth in the
alveolar, creating an imbalance in the facial muscles.’” The
most used technique to treat TMD is rapid palatal expansion
(RPE), which entails either tooth-borne or tooth-tissue-borne.
While RPE has effectively treated this defect, the optimal
timing should be below 15 years of age.* When used in older
people above 15 years, there are increased chances of rigidity
and resistance to the expansion forces because the mid-palatal
sutures fuse. Therefore, researchers continue to review the
usefulness of miniscrew-assisted rapid palatal expansion
(MARPE) as an alternative treatment for TMD in older
patients. Lee and Moon initially introduced MARPE as a tool
that would address the weaknesses of conventional RPE in
adult patients. Due to the lack of dental and skeletal expansion
effects when RPE is used in adults, MARPE emerged as an
alternative treatment due to its ability to enhance expansion
and minimize side effects.” MARPE can be a bone-borne or a
tooth-bone-borne device containing a rigid element inserted
into the palate and connected to the miniscrew, allowing for
direct expansion straight to the maxilla.’ The designing of
MARPE primarily aimed to help achieve maximum skeletal
effects and reduce the dentialveolar issues due to the existing
evidence that mid-palatal suture becomes more rigid with age.’®
In the early days of its introduction, Moon et al. came up with
a maxillary skeletal expander (MSE), which was placed
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posteriorly between the first molars to minimize the high
skeletal resistance, leading to greater suture expansion.’ The
procedure involves miniscrews, usually away from the mid-
palatal suture, to support the expansion and achieve a more
parallel lining.” According to Suzuki et al., the goal of the
screws is to enhance stability while facilitating efficiency
during the procedure.®

Procedure and Efficacy of MARPE

MARPE is increasingly gaining attention from researchers
regarding its effectiveness in treating TMD in adults. While the
conventional RPE is well documented, the several side effects
and age limitations make it less effective. Kapetanovi¢ et al.’
studied the efficacy of MARPE in patients over 16 years and
found that this intervention helps improve dental and skeletal
expansion, thus being successful for TMD. Similar outcomes
were discovered in research by Moon et al., who noted that
micro-implants make it easier to get skeletal anchorage.
MARPE remains a reliable, simple, and non-invasive
technique that can repair defects caused by TMD.” Compared
to the traditional treatment methods, Minervino et al.'®
revealed that MARPE is a more practical option for treating
crossbite and maxillary atresia. The procedure shows limited
risks of periodontal side effects, minimal tooth inclination,
better stability, and more expansion at the mid-palatal suture.'’
While planning for the placement of MARPE, it is
recommended that a suture evaluation be conducted using
"cone-beam computer tomography (CBCT)" to determine the
possibility of expansion. The current investigations examining
the success of MARPE revealed that it results in better mid-
palatal suture separation, representing a 71%-92% efficacy rate
in comparison to the traditional modalities.'' In the treatment
results for MARPE in post-adolescents using CBCT, there was
a "dental and skeletal expansion" after a pyramidal pattern.''
The results of this inquiry are consistent with the past
outcomes that MARPE can cause parallel expansion patterns in
the mid-palatal suture. Research by Prévé and Alcazar
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produced consistent findings by reaffirming that when
MARPE is applied with CBCT, there is an enhancement in
airflow accompanied by maxillary skeletal expansion, hence
making it more effective than conventional techniques.'
Oliveira et al."”studied 28 patients with TMD to assess the
efficacy factors for MARPE. The findings of this research
demonstrated that this method is a clinically viable and stable
modality to treat maxillary efficiencies, producing a success
rate of 86.9%." Besides, MARPE shows positive results in
broadening the dental arch form, even though the efficacy rate
remains restricted to a particular age.'*The palatal expansion
can boost breathing because it broadens the nasal cavity.
MARPE can cause maxilla expansion and widening of
airways.”” These findings agree with past studies on the
efficacy of MARPE in treating TMD.

Hur et al.'® studied the impacts of MARPE on the airflow
variation in adults' upper airways. Obstructive sleep apnea
syndrome (OSAS) entails the decline in the flow of oxygen
due to shallowness in breathing. MARPE, as a non-invasive
technique, has been suggested to expand the airways and
enhance breathing in OSAS patients. Hur et al.'® found that
MARPE can facilitate resistance within the upper airways,
leading to airflow and breathing. These findings agree with
that of Kumar e al."> who also revealed that MARPE could
cause the expansion of the maxillary, leading to the broadening
of the airways. Despite the evidence of MARPE's success in
treating TMD and OSAS, Shin et al.'” found that mid-palate
suture maturation and palate length remain key predictors of
palatal expansion in adults. As age increases, the mid-palate
interdigitation occurs, and palatal length expands, lowering the
success of MARPE.

After expansion

Before expansion

Source: (Baik et al. 2020)

Figure 1. Airway Axial View

MARPE has also been used in treating adult patients with mild
"buccal inclination of maxillary" molars. When applied with
CBCT, it yields positive results because of the lack of
superimposition of the anatomical structure.'® With the
advancing technology, CBCT offers a 3D view of the maxilla
area, thus allowing for a successful MARPE procedure to
insert the four miniscrews.'’Copello et al.? investigated the
success of MARPE and found that achieving greater stability
requires the evaluation of mid-palatal suture expansion
abilities and using devices with a 2 mm diameter. Similar
outcomes were discovered by Lim et al*', who noted that
MARPE is successful in treating TMD, with much stability
after a year. While mid-palatal structure determines the success

of MARPE, this modality comes with limited risks of failure
and reduced complications.”” Besides, its effectiveness relies
on the ability to exert stress distribution and displacement on
the craniofacial structures, leading to less buccal tipping and
greater skeletal expansion.”> MARPE, therefore, remains an
innovative and reliable method to treat TMD.

Source: (Suzuki ef al., 2018)

Figure 2. Positioning of Miniscrews

Due to the increased "interdigitation of the mid-palatal suture"
and rigidity as one ages, the use of MARPE in adults remains a
limitation. The present literature examines the methods that
can reduce the rigidity of the mid-palatal suture to achieve
maximum skeletal and dental expansion, even in adults, when
using MARPE. Dr. Suzuki e al.** introduced the corticotomy
technique to expand the mid-palatal suture for adult patients
whose palates have matured. In this study involving a 35-year-
old female patient with a crossbite, corticopuntures were added
to enhance palatal expansion after failure in the initial
procedure.**

Source: (Suzuki et al. 2018)

Figure 3. The Corticopunture Procedure to facilitate expansion
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The research involved eight bone perforations performed along
the mid-palatal suture, mainly done 2 mm apart. During the
corticopunture procedure, a 9 mm "titanium alloy miniscrew"
Smm thread length x 4mm neck length x 1.8mm diameter" was
manually inserted between the mid-palatal suture. Following
the corticopunture procedure, a CBCT was used to observe the
opening of the mid-palatal suture. The outcome of this study
revealed that performing corticopunture before MARPE can
help achieve skeletal and dental expansion. The investigation
showed that the process led to a 3.14 mm suture split and a
2.06 mm molar area.”* Therefore, performing corticopunture
before MARPE can help achieve maximum expansion in
adults whose mid-palatal suture has matured. Cantarella et a.”
examined the use of bone-borne expanders to realize greater
skeletal expansion in post-puberty patients with MTD. Due to
the limitation of MARPE in adults, this study sought to
research the role of "bone-borne expanders" in achieving
pterygopalatine and mid-palatal expansion in adults using
CBCT. The research involved 15 patients with MTD, showing
that the "inter-maxillary distance" expanded by 2.7 mm while
the posterior "inter-zygomatic" increased by 2.4 mm.” The
bone-borne expanders resulted in the perfect "parallel split of
the suture" in post-puberty patients. The "anterior nasal spine
(ANS) split increased by 4.8mm, while that of the posterior
nasal spine" was 4.3mm. Similar outcomes were supported in
another study by Cantarella et al.,”® who noted that when a
maxillary skeletal expander (MSE) is applied in adults,
maximum palatal expansion is achieved at zygomatic bones.
The procedure leads to the displacement of the zygomatic arch.
Therefore, MSE can help enhance skeletal expansion in adults
with mature mid-palatal sutures, reducing resistance and
rigidity during the MARPE. On the other hand, Lione ef al.”’
examined the skeletal effects of tooth-borne maxillary
expanders used with computer tomography in adult patients.
The outcome of the research is consistent with that of the
previous investigations that MSE and tooth-borne expanders
can help achieve more parallel suture split, thus reducing the
rigidity caused by age. Therefore, in adults above 16 years,
resistance in the mid-palatal suture when using MARPE can be
achieved through skeletal expanders.

Source: (Cantarella et al., 2017b)

Figure 4. V-shape produced by tooth-borne expansion

Like MARPE, "surgically-assisted rapid palatal expansion
(SARPE)"emerged to address the limitations of traditional
RPE in adults. However, this modality is invasive, thus

creating more risks and complications. According to de
Oliveira etal.28, MARPE and SARPE are successful interventions
for treating transverse deficiencies. Contrastingly, most
patients would reject SARPE and choose MARPE due to the
risks involved in surgical procedures and cost.**Jesus et al.”’
noted that the dental effects from the MARPE process are few;
thus, limited reoccurrence risks compared to SARPE. Studies
reveal that SARPE and MARPE are valuable in opening the
"mid-palatal suture, "eliminating the possibilities of adverse
outcomes.”® Despite their efficacy, people usually choose non-
invasive procedures because it removes the pain of surgical
processes and complications.’’Hence, MARPE is a simpler
intervention and is more effective due to its non-invasiveness
and minimal complications. In conclusion, MARPE remains a
preferred treatment method for TMD and an alternative to
traditional RPE. The technique is successful because it allows
for dental and skeletal expansion. Besides, it is non-invasive,
making it safe, simple, and less costly for patients. While
SARPE also remains effective, it entails a surgical process,
leading to risks of complications and high costs.

REFERENCES

1. Ventura, V., Botelho, J., Machado, V., Mascarenhas, P.,
Pereira, F. D., Mendes, J. J., Delgado, S.A. and Pereira, P.
M. 2022. Miniscrew-Assisted Rapid Palatal Expansion
(MARPE): An umbrella review. Journal of Clinical
Medicine, 11(5), 1287. https://doi.org/10.3390/jcm110
51287

2. Tsai, H. R., Ho, K. H., Wang, C. W., Wang, K. L., Hsieh,
S. C. and Chang, H. M. (2021). Evaluation of patients'
experiences after Micro-implant-Assisted Rapid Palatal
Expansion (MARPE) treatment. Taiwanese Journal of
Orthodontics, 33(1), 2. https://www.tjo.org.tw/cgi/view
content.cgi?article=1098&context=tjo

3. Kapetanovié, A., Theodorou, C. 1., Bergé, S. J., Schols, J.
G. and Xi, T. 2021a. Efficacy of Miniscrew-Assisted Rapid
Palatal Expansion (MARPE) in late adolescents and adults:
A systematic review and meta-analysis. European Journal
of Orthodontics, 43(3), 313-323. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC8186837/pdf/cjab005.pdf

4. Brunetto, D. P., Moschik, C. E., Dominguez-Mompell, R.,
Jaria, E., Sant’Anna, E. F. and Moon, W. (2022). Mini-
implant assisted rapid palatal expansion (MARPE) effects
on adult obstructive sleep apnea (OSA) and quality of life:
A multi-center prospective controlled trial. Progress in
Orthodontics, 23(1), 1-11. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC8804045/pdf/40510 2021 Article 397.p
df

5. Nallamilli, L. V. S., Patowary, J.,, Cherukuri, S. A.,
Shankar, K. S., Varma, P. K., Kauser, A. and Pandey, P. R.
2022. Efficacy of the miniscrew-assisted rapid palatal
expansion: An original research. Journal of Pharmacy and
Bioallied Sciences, 14(5), 169.

6. Kapetanovi¢, A., Odrosslij, B. M., Baan, F., Bergé, S. J.,
Noverraz, R. R., Schols, J. G. and Xi, T. 2022b. Efficacy of
Miniscrew-Assisted Rapid Palatal Expansion (MARPE) in
late adolescents and adults with the Dutch Maxillary
Expansion Device: A prospective clinical cohort study.
Clinical Oral Investigations, 26(10), 6253-6263. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC9525423/pdf/784
2022 Article _4577.pdf

7. Arqub, S. A., Mehta, S., Iverson, M. G., Yadav, S.,
Upadhyay, M. and Almuzian, M. 2021. Does Mini Screw
Assisted Rapid Palatal Expansion (MARPE) have an



4786

International Journal of Science Academic Research, Vol. 03, Issue 12, pp.4783-4787, December, 2022

10.

1

—_—

12.

13.

14.

15.

16.

17.

18.

influence on airway and breathing in middle-aged children
and adolescents? A systematic review. International
Orthodontics, 19(1), 37-50. https://doi.org/10.1016/j.ortho.
2021.01.004

Suzuki, H., Moon, W., Previdente, L. H., Suzuki, S. S.,
Garcez, A. S. and Consolaro, A. 2016. Miniscrew-assisted
rapid palatal expander (MARPE): The quest for pure
orthopedic = movement. Dental  Press  Journal  of
Orthodontics, 21, 17-23. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC5029312/pdf/2176-9451-dpjo-21-04-
00017.pdf

Moon, W., Wu, K. W., MacGinnis, M., Sung, J., Chu, H.,
Youssef, G. and Machado, A. 2015. The efficacy of
maxillary protraction protocols with the micro-implant-
assisted rapid palatal expander (MARPE) and the novel N2
mini-implant - A finite element study. Progress in
Orthodontics, 16(1), 1-14.

Minervino, B. L., Barriviera, M., de MoraisCurado, M. and
Gandini, L. G. 2019. MARPE guide: A case report. The
Journal of Contemporary Dental Practice, 20(9), 1102-
1107. https://www.thejcdp.com/doi/JCDP/pdf/10.5005/jp-
journals-10024-2649

. Siddhisaributr, P., Khlongwanitchakul, K., Anuwongnukroh,

N., Manopatanakul, S. and Viwattanatipa, N. 2022.
Effectiveness of miniscrew assisted rapid palatal expansion
using cone beam computed tomography: A systematic
review and  meta-analysis. Korean  Journal  of
Orthodontics, 52(3), 182-200. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC9117794/pdf/kjod-52-3-182.pdf
Prévé, S. and Alcazar, B. G. 2022. Interest of miniscrew-
assisted rapid palatal expansion on the upper airway in
growing patients: A systematic review. International
Orthodontics, 100657. https://doi.org/10.1016/j.0rtho.2022.
100657

Oliveira, C. B., Ayub, P., Angelieri, F., Murata, W. H.,
Suzuki, S. S., Ravelli, D. B. and Santos-Pinto, A. 2021.
Evaluation of factors related to the success of miniscrew-
assisted rapid palatal expansion. The Angle
Orthodontist, 91(2), 187-194. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC8028491/pdf/i0003-3219-91-2-
187.pdf

Baik, H. S., Kang, Y. G. and Choi, Y. J. 2020. Miniscrew-
assisted rapid palatal expansion: A review of recent
reports. Journal — of the  World  Federation  of
Orthodontists, 9(3), S54-S58.  https://doi.org/10.1016/.
ejwf.2020.08.004

Kumar, N., Desai, A., Nambiar, S. and Shetty, S. 2021.
Miniscrew Assisted Rapid Palatal Expansion (Marpe)—
Expanding horizons to achieve an optimum in transverse
dimension: A review. European Journal of Molecular &
Clinical Medicine, 8(2), 389-403.

Hur, J. S., Kim, H. H., Choi, J. Y., Suh, S. H. and Baek, S.
H. 2017. Investigation of the effects of miniscrew-assisted
rapid palatal expansion on airflow in the upper airway of an
adult patient with obstructive sleep apnea syndrome using
computational fluid-structure interaction analysis. The
korean journal of orthodontics, 47(6), 353-364.

Shin, H., Hwang, C. J., Lee, K. J., Choi, Y. J., Han, S. S.
and Yu, H. S. 2019. Predictors of midpalatal suture
expansion by miniscrew-assisted rapid palatal expansion in
young adults: A preliminary lstudy. The korean journal of
orthodontics, 49(6), 360-371.

Nojima, L. I., Nojima, M. D. C. G., Cunha, A. C. D., Guss,
N. O. and Sant’Anna, E. F. 2018. Mini-implant selection
protocol applied to MARPE. Dental Press Journal of

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Orthodontics, 23, 93-101. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC6266324/pdf/2176-9451-dpjo-23-05-
00093.pdf

Cantarella, D., Savio, G., Grigolato, L., Zanata, P.,
Berveglieri, C., Giudice, A. L., Isola, G., 1Fabbro, D. M.
and Moon, W. 2020a. A new methodology for the digital
planning of micro-implant-supported maxillary skeletal
expansion. Medical Devices (Auckland, NZ),13, 93.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7090180/p
df/mder-13-93.pdf

Copello, F. D. M., Brunetto, D. P., Elias, C. N., Pithon, M.
M., Coqueiro, R. S., Castro, A. C. R. D. and
SANT’ANNA, E. F. 2021. Miniscrew-assisted rapid palatal
expansion (MARPE): How to achieve greater stability. In
vitro study. Dental Press Journal of Orthodontics, 26.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018750/p
df/2177-6709-dpjo-26-01-e211967.pdf

Lim, H. M., Park, Y. C., Lee, K. J., Kim, K. H. and Choi,
Y. J. 2017. Stability of dental, alveolar, and skeletal
changes  after  miniscrew-assisted rapid  palatal
expansion. The Korean Journal of Orthodontics, 47(5),
313-322. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC
5548712/pdf/kjod-47-313.pdf

De Jesus, A. S., de Oliveira, C. B., Murata, W. H., Suzuki,
S. S. and dos Santos-Pinto, A. 2021. Would midpalatal
suture characteristics help to predict the success rate of
miniscrew-assisted rapid palatal expansion? American
Journal of Orthodontics and Dentofacial Orthopedics,
60(3), 363-373. https://doi.org/10.1016/j.ajodo.2020.04.035
Lei, Q., He, W., Lei, Q., Xiong, P. and Wang, Z. 2022.
Mandibular 3D position changes in miniscrew-assisted
rapid palatal expansion (MARPE): A retrospective clinical
trial using CBCT.

Suzuki, S. S., Braga, L. F. S., Fujii, D. N., Moon, W. and
Suzuki, H. 2018. Corticopuncture facilitated microimplant-
assisted rapid palatal expansion. Case reports in
dentistry, 2018. https://doi.org/10.1155/2018/1392895
Cantarella, D., Dominguez-Mompell, R., Mallya, S. M.,
Moschik, C., Pan, H. C., Miller, J. and Moon, W. 2017b.
Changes in the midpalatal and pterygopalatine sutures
induced by micro-implant-supported skeletal expander,
analyzed with a novel 3D method based on CBCT
imaging. Progress in orthodontics, 18(1), 1-12. https://doi.
org/10.1186/s40510-017-0188-7

Cantarella, D., Dominguez-Mompell, R., Moschik, C.,,
Sfogliano, L., Elkenawy, 1., Pan, H. C., ... & Moon, W.
2018c. Zygomaticomaxillary = modifications in the
horizontal plane induced by micro-implant-supported
skeletal expander, analyzed with CBCT images. Progress
in orthodontics, 19(1), 1-8. https://doi.org/10.1186/s40510-
018-0240-2

Lione, R., Ballanti, F., Franchi, L., Baccetti, T., &Cozza, P.
2008. Treatment and posttreatment skeletal effects of rapid
maxillary expansion studied with low-dose computed
tomography in growing subjects. American journal of
orthodontics and dentofacial orthopedics, 134(3), 389-392.
https://doi.org/10.1016/j.aj0do.2008.05.011

de Oliveira, C. B., Ayub, P., Ledra, I. M., Murata, W. H.,
Suzuki, S. S., Ravelli, D. B. and Santos-Pinto, A. 2021.
Microimplant assisted rapid palatal expansion vs surgically
assisted rapid palatal expansion for maxillary transverse
discrepancy treatment. American Journal of Orthodontics
and Dentofacial Orthopedics, 159(6), 733-742.
https://doi.org/10.1016/j.aj0od0.2020.03.024



4787

International Journal of Science Academic Research, Vol. 03, Issue 12, pp.4783-4787, December, 2022

29.Jesus, A. S. D., Oliveira, C. B., Murata, W. H., Gongales,

E. S., Pereira-Filho, V. A. and Santos-Pinto, A. 2021.
Nasomaxillary effects of miniscrew-assisted rapid palatal
expansion and two surgically assisted rapid palatal
expansion approaches. International Journal of Oral and
Maxillofacial Surgery, 50(8), 1059-1068. https://doi.org/
10.1016/j.ijjom.2020.12.014

30. Vaghela, V. K. 2021. Surgically-Assisted Rapid Palatal

Expansion and Mini-screw Assisted Rapid Palatal

% %k %k %k %k %k k

31.

Expansion-A review. Academic Journal of Research and
Scientific Publishing| Vol, 3(30). https://www.ajrsp.com/
en/Archive/issue-30/Surgically%20Assisted%20Rapid%20
Palatal%20Expansion.pdf

Smeets, M., Senior, O. D. C., Eman, S. and Politis, C.
2020. A retrospective analysis of the complication rate after
SARPE in 111 cases, and its relationship to patient age at
surgery. Journal of Cranio-Maxillofacial Surgery, 48(5),
467-471. https://doi.org/10.1016/j.jcms.2019.12.015



