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ABSTRACT

Miniscrew-assisted rapid palatal expansion: Influence of age and bone maturity
in the dentoskeletal and periodontal results
Introduction: The aim of the present study was to compare the dentoskeletal and
periodontal changes after MARPE in patients aged 18-29 year versus patients aged
30-45 years, and to evaluate the midpalatal suture (MPS) bone repair after MARPE in
adults. Methods: Patients older than 18 years with maxillary transverse deficiency
were recruited. Patients were treated with miniscrew assisted rapid palatal expansion
using a prefabricated expander with four paramedian miniscrews. The sample
comprised 28 subjects with transverse maxillary discrepancy successfully treated with
MARPE. Young-Adult Group (YA) was composed by 14 subjects (mean age of 22.8
years, 3 male, 11 female). Middle-Adult Group (MA) was composed by 14 subjects
(mean age 36.8 years, 6 male, 8 female). Cone-beam computed tomography (CBCT)
was used to evaluated transversal effects and MPS repair. Posterior skeletal effects
were measured at the level of the palatine root of the maxillary first right molar, and
anterior skeletal effects were measured at the level of the maxillary first rigth premolar,
approximately 15mm anteriorly. Dental effects of first molars and first premolars were
measured. Periodontal effects were evaluated measuring alveolar bone thickness of
maxillary first molars and first premolars between the apical and medial third of the
teeth. Changes were obtained by the difference of measurements achieved. Objective
and subjective assessments of MPS repair were performed. Objective assessments
were performed measuring MPS bone density at anterior, median and posterior region
of the hard palate. Midpalatal suture bone repair was scored 0 to 3 considering,
respectively, the complete absence of bone repair in the MPS, the repair of less than
50% of the MPS, the repair of more than 50% of the MPS and the complete repair of
the MPS. Results: Intergroup comparison for the skeletal, dental and periodontal
changes showed no significant differences between both study groups. For the MPS
repair, the objective evaluation showed a significant higher bone density at the pre-
expansion stage in all palatal regions. Scores 1, 2 and 3 were found in 19.05%, 38.09%
and 42.86% of the sample, respectively. The most common region demonstrating
absence of bone repair was the middle third. The anterior third of the midpalatal suture
was repaired in all patients. Conclusions: After MARPE, middle adults showed similar

dentoskeletal and periodontal changes compared to young adults. Most adult patients




demonstrated incomplete repair of the midpalatal suture after MARPE. However,
adequate bone repair covering more than half of the hard palate extension was
observed in 80.95% of the patients. Funding: This study was financed in part by the
Coordenacédo de Aperfeicoamento de Pessoal de Nivel Superior — Brasil (CAPES) —
Finance Code 001.

Keywords: Palatal Expansion Technique, Skeletal Anchorage, Cone-Beam
Computed Tomography, Bone Repair.
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RESUMO

Expansdo maxilar ancorada em mini-implantes: Influéncia da idade e da

maturidade 6ssea nos resultados dentoesqueléticos e periodontais

Introducdo: O objetivo do presente estudo foi comparar as alteracdes
dentoesqueléticas e periodontais apés MARPE em pacientes com idade entre 18-29
anos versus pacientes com idade entre 30-45 anos, e avaliar o reparo 6sseo da sutura
palatina média (SPM) apés MARPE em adultos. Métodos: Foram recrutados
pacientes maiores de 18 anos com deficiéncia transversal da maxila. Os pacientes
foram tratados com expansédo rapida da maxila assistida por mini-implantes usando
um expansor pré-fabricado com quatro mini-implantes colocados paralelos a SPM. A
amostra foi composta por 28 individuos com discrepancia transversal da maxila
tratados com MARPE. O Grupo Adulto Jovem (AJ) foi composto por 14 sujeitos (idade
média de 22,8 anos, 3 do sexo masculino, 11 do sexo feminino). O Grupo de Adultos
Médios (AM) foi composto por 14 sujeitos (idade média de 36,8 anos, 6 homens, 8
mulheres). A tomografia computadorizada de feixe cbénico (TCFC) foi usada para
avaliar os efeitos transversais e o reparo da MPS. Os efeitos esqueléticos posteriores
foram medidos ao nivel da raiz palatina do primeiro molar superior direito, e os efeitos
esqueléticos anteriores foram medidos ao nivel do primeiro pré-molar superior direito.
Os efeitos dentarios dos primeiros molares e primeiros pré-molares também foram
medidos. Os efeitos periodontais foram avaliados medindo-se a espessura do 0Sso
alveolar dos primeiros molares e primeiros pré-molares superiores entre o terco apical
e medial dos dentes. As alteragcdes foram obtidas pela diferenca das medidas
alcancadas. AvaliagOes objetivas e subjetivas do reparo da SPM foram realizadas. A
avaliacdo objetiva foi realizada medindo a densidade ¢6ssea da SPM na regido
anterior, media e posterior do palato duro. O reparo 6sseo da sutura palatina mediana
foi pontuado de 0 a 3 considerando, respectivamente, a auséncia completa de reparo
0sseo da SPM, o reparo de menos de 50% da SPM, o reparo de mais de 50% da SPM
e 0 reparo completo da SMP. Resultados: A comparacao intergrupos para as
alteracbes esqueléticas, dentarias e periodontais ndo mostrou diferencas
significativas entre os dois grupos de estudo. Para o reparo de MPS, a avaliacéo

objetiva mostrou uma densidade 6ssea significativamente maior na fase de pré-




expansao em todas as regides palatinas. Os escores 1, 2 e 3 foram encontrados em
19,05%, 38,09% e 42,86% da amostra, respectivamente. A regido mais comum
demonstrando auséncia de reparo 6sseo foi o terco médio. O ter¢o anterior da sutura
palatina média foi reparado em todos os pacientes. Conclusdes: Apés MARPE,
adultos meédios apresentaram alteragcbes dentoesqueléticas e periodontais
semelhantes aos adultos jovens. A maioria dos pacientes adultos demonstrou reparo
incompleto da sutura palatina média ap6s MARPE. Entretanto, reparo 0sseo
adequado cobrindo mais da metade da extensédo do palato duro foi observado em
80,95% dos pacientes. Financiamento: Este estudo foi financiado em parte pela
Coordenacéo de Aperfeicoamento de Pessoal de Nivel Superior — Brasil (CAPES) —

Cddigo de financiamento 001.

Palavras-chave: Técnica de expansao palatina, Ancoragem esquelética, Tomografia

computadorizada de feixe cénico, Reparo 6sseo.
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1 INTRODUCTION

Midpalatal suture (MPS) split has proven to be an adequate method for the
treatment of maxillary transverse discrepancy, maxillary crowding and as part of Class
Il and Class Il treatment in growing patients.>* This procedure was first described by
Angell in 1860.> However, it was clinically accepted since 1961 after the studies
performed by Haas.2 Haas proved, clinically and radiographically, that it was possible
to separate the MPS through the application of transversal forces using the teeth and

the palatal mucosa as anchorage.®

Rapid palatal expansion (RPE) increase arch perimeter and interdental
distances of canines and posterior teeth.®” This procedure along with interproximal
reduction and bone anchorage decreased the necessity of teeth extraction related to
crowding.®8 Nevertheless, orthopedic effects of conventional RPE decrease with age.®
1 1n young patients 50% of orthopedic effect is expected, while teenagers present 30%
of orthopedic effect, regarding the total amount of expansion.'? It was previously
reported that patients between 16 and 28 years treated with conventional RPE
presented a success rate of 81.5%, based on the interincisal diastema presence.!?
However, success decreased with age, and complications varying from moderate to

severe were reported.*®

Unsuccess is related to the failure of opening the MPS, and conventional RPE
in adults has relevant failure rates, with complications such as pain, mucosal
ulceration/necrosis, excessive buccal tipping of anchor teeth and gingival recession of
posterior teeth.’® Failure of conventional RPE in adults is associated to the greater
bone resistance and the greater maturation of the midpalatal and circummaxillary
sutures.?*15 In order to treat maxillary transverse discrepancy in adults, surgically
assisted rapid palatal expansion (SARPE) was introduced.®* SARPE was indicated for
adult patients or in cases of failure with conventional RME.'617 SARPE aims to reduce
the strength of the zygomatic and midpalatal bone sutures to allow the rapid palatal
expansion in adults.’®18 Asymmetrical expansion, local infections, and endodontic
problems have been observed after SARPE.'® Periodontal detrimental effects in the

central incisors and anchorage teeth have also been reported after SARPE.?° Despite
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these secondary detrimental effects, SARPE has shown good short-term and long-

term stability.?122

In order to reduce the side effects of RPE in adults, maxillary distraction
anchored in palatal implants was introduced.???°> Nonetheless, installation and removal
of implants required invasive surgical procedures, in addition to the increased risk of
root injuries and infections.?®2° In 2008, maxillary skeletal expansion using small
implants with low-quality titanium, to prevent osseointegration, was described.?® This
expansion procedure proved to be effective, with less buccal tipping of posterior teeth,
less apical resorption and avoiding root fenestrations.?® However, it was limited by the

need of a surgical procedure to install the implant.

Miniscrews were introduced in the orthodontic field due to the versatility, low
cost, and especially to the easy installation and removal, that eliminated the need for
complex surgical procedures. The first miniscrew assisted rapid palatal expansion
(MARPE) in an adult patient was reported by Lee et al. in 2010.?” The procedure was
performed in a 20-year-old male patient with maxillary transversal deficiency and
mandibular prognathism.?” In this case, MARPE aimed to eliminate the need of multiple
surgeries that would be required to correct transverse and sagittal problems. A modify
Hyrax anchored to the first premolars, first molars and 4 miniscrew was used. The
separation of the midpalatal suture was confirmed by intraoral and anteroposterior
radiographs. Excellent post-expansion stability was observed without periodontal
damage.?’ Since then, MARPE in adults has shown excellent results expanding the
age limits for orthopedic skeletal expansion.?8-33

Immediate skeletal and dental effects of MARPE in adult patients have been
previously studied. A pyramidal expansion pattern with more dental effects, similar to
conventional rapid palatal expansion, was observed.?® Skeletal transverse dimensions
at the level of the nasal cavity, maxillary basal bone and maxillary alveolar bone
increased significantly after MARPE.?83034 The skeletal effect corresponded to
approximately 40% of the amount of screw activation.?® Interdental distance increase
was also reported after MARPE.?83034 Good stability in the long-term, with no
significant relapse after orthodontic treatment has been reported.?83034 Significant
decrease of the dental effects after comprehensive orthodontic treatment was

observed, however, with no relapse of posterior crossbite.?83934 The question that rises
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is whether the midpalatal suture repair after MARPE in mature patients is similar to

that observed in growing patients.

Midpalatal suture repair in growing patients after RPE has been previously
studied.3>36 Histological evaluation of the MPS repair after RPE in children of 8 to 13
years of age showed evidence of inflammation with intense osteoblastic activity after
the first month of retention.3® Bone islands along the suture were observed after 5 to 6
months, and after 1 year of retention a complete repaired suture was present.*6 A
radiographic evaluation of a 10-year-old boy treated with RPE, showed well stablished
mineralization of the MPS after 3 months of retention, similar to the initial level.3®
Tomographic evaluation performed in a sample of children from 5 to 10 years showed
a completely ossified suture after 8 to 9 months of retention.3” MPS repair after MARPE
in adult patients was not previously described. Nonetheless, previous studies with
surgically assisted rapid palatal expansion (SARPE) in adults showed absence of

complete sutural repair after 3 to 9 months of retention.38-40

The mean age of patients in the current studies vary from 20 to 23 years of age,
however, the success observe in young adult patients has become the base for treating
older patients. So, the possibility of using MARPE in more mature subjects is still in
debate. Also, differences between young and adult patients for timing and pattern of
MPS repair after rapid maxillary expansion are expected. Midpalatal suture repair after
MARPE is important to be assessed in order to define an adequate protocol of post-
expansion retention. Therefore, the aim of the present study was to compare the
dentoskeletal and periodontal changes after MARPE in patients aged 18-29 versus
patienes aged 30-45 years, and to evaluate bone repair after midpalatal suture split
with MARPE in adults and to propose a classification method of midpalatal suture

repair.
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2 ARTICLES

The articles presented in this thesis were written according to the American
Journal of Orthodontics and Dentofacial Orthopedics instructions and guidelines for

article submission.

ARTICLE 1 - Immediate dentoskeletal and periodontal effects of miniscrew

assisted rapid palatal expansion: comparison between young vs middle adults

ARTICLE 2 - Midpalatal suture bone repair after miniscrew-assisted rapid

palatal expansion in adults
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2.1 ARTICLE 1

Immediate dentoskeletal and periodontal effects of miniscrew assisted rapid

palatal expansion: comparison between young vs middle adults

ABSTRACT

Introduction: This study aimed to compare the dentoskeletal and periodontal changes
after miniscrew-assisted rapid palatal expansion (MARPE) in patients from 18 to 29
years of age versus 30 to 45 years of age. Methods: The sample comprised 28
subjects with transverse maxillary discrepancy successfully treated with MARPE.
Young-Adult Group (YA) was composed by 14 subjects (mean age of 22.8 years, 3
male, 11 female). Middle-Adult Group (MA) was composed by 14 subjects (mean age
36.8 years, 6 male, 8 female). Cone-beam computed tomography scans (CBCT) taken
before (TO) and immediately after expansion (T1) were analyzed using OnDemand3D
Dental software. Using CBCT coronal images, transversal dentoskeletal and
periodontal variables were measured pre and postexpansion. Intergroup comparison
of expansion changes were performed using t and Mann-Whitney tests (p <0.05).
Results: Groups were compatible at T1 for most CBCT measurements. A success
rate of midpalatal suture opening of 100% and 81% was observed for young and
middle adult groups, respectively. No intergroup differences were found for the
increases in the maxillary and dental arch widths. Buccal tip of anchorage teeth was
observed similarly in both groups. The buccal bone thickness of posterior teeth
decreased and the lingual bone thickness increased after expansion with no difference
between groups. Conclusions: After MARPE, middle adults showed similar

dentoskeletal and periodontal changes compared to young adults.

Keywords: Palatal Expansion Technique; Skeletal Anchorage; Cone-Beam

Computed Tomography.
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INTRODUCTION

Rapid palatal expansion (RPE) is an established procedure for treating maxillary
constrictions in growing patients.>? The skeletal effects produced by RPE comprise
the intermaxillary suture split increasing the width of maxillary basal bone and nasal
cavity.® Age is a limiting factor for orthopedic maxillary expansion.* Adult patients have
an uncertain prognosis for midpalatal suture split with conventional RPE.>

Midpalatal and circummaxillary sutures start to fuse at late adolescence and
craniofacial structure become more rigid with age.®’ Adult patients show greater
resistance to expansion forces. In subjects older than 18 years of age, the skeletal
effects of RPE are negligible. Greater dentoalveolar and undesirable secondary effects
are expected after conventional RPE in adult patients.® Surgical assisted rapid palatal
expansion (SARPE) is usually indicated for postpubertal patients.2 However, SARPE
has the disadvantages of higher economic costs and morbity related to surgical
procedures.®

Mini-implant assisted rapid palatal expansion (MARPE) was firstly described 12
years ago!® becoming a simpler option for maxillary skeletal expansion in adults.
MARPE allowed the application of transversal forces directly to the palate, producing
an adequate skeletal effects and slight buccal tip of anchorage teeth.'! Excellent
success rates were observed for young adult patients, varying from 76% to 92%.11-15
Transversal dimensions of the nasal cavity, maxillary basal bone and interdental
distances increased significantly after MARPE in adult patients.'1* The maxillary
skeletal effect of approximately 40% regarding the total amount of expansion was
reported after MARPE.'? An adequate stability in the long-term was also observed with
no clinically significant relapse.41°

Most previous studies have evaluated MARPE effects at age 18 to 30 years.
Successful attempts to treat older adult patients were also reported.'%’ However, no
previous studies have evaluated the MARPE transversal effects in patients older than
30 years. The basal bone transversal change is comparable before and after 30 years
of age? The anchorage teeth tip and the periodontal changes are similar in young and
middle adults? This study aimed to compare the dentoskeletal and periodontal
changes after MARPE in patients aged 18-29 versus patients from 30 to 45 years. The
null hypothesis was that both age groups have similar dentoskeletal and periodontal

effects.
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MATERIAL AND METHODS

This prospective study was approved by the institutional Research Ethics

Committee of . The primary outcome was the

maxillary width increase (MW) at the level of the hard palate. The sample size
calculation was based on a standard deviation for MW of 1.8mm** with a minimum
intergroup difference of 2mm. An alpha value of 5% and a statistical power of 80%
were considered. The minimum sample size for each group was 14 patients.

A sample of adult patients treated with MARPE was collected at a private practice
and two postgraduation programs. The inclusion criteria were patients older than 18
years of age with unilateral or bilateral posterior crossbite, and history of successful
MARPE therapy with clinical or radiographic evidence of midpalatal suture split. The
exclusion criteria were patients older than 45 years, presence of craniofacial anomalies
and presence of active/inactive periodontal disease.

Young-Adult group (YA) was composed by 14 patients from 18 to 29 years of age
(3 male, 11 female) with an initial mean age of 22.87 years (SD=3.52). Middle-Adult
Group (MA) comprised 14 subjects between 30 and 45 years (6 male, 8 female) with
an initial mean age of 36.85 years (SD=5.55). A prefabricated expander
( ) was used in all patients of both groups (Fig. 1). The

expander consisted of a Hyrax expander with four paramedian miniscrews positioned
approximately in the middle third of the hard palate (Fig. 1). The expanders were
activated one-quarter turn (0.2mm) twice a day until the opening of a midline diastema.
After the midpalatal suture split, the screw was activated one-quarter turn a day in the
consecutive days until reaching an overcorrection of the posterior crossbite. The active
expansion phase length was approximately 21 to 30 days. The screw was expanded
6.03mm in the YA group and 5.69mm in the MA group.

CBCT exams were obtained before expansion (TO) and immediately after the
active phase (T1) using 120kVp, a FOV of 8 to 13cm and a voxel size of 0.4mm. Image
position standardization was performed in the three orthogonal planes (Fig. 2). In the
frontal view, the plane passing through the lower limit of the nasal cavity was positioned
parallel to the horizontal plane. In the sagittal view, a plane passing through the anterior
and posterior nasal spines was oriented parallel to the horizontal plane. In the axial

view, the midpalatal suture was positioned perpendicular to the horizontal plane.
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A CBCT frontal section passing through the canal of the palatine root of maxillary
right first molar and 15mm anteriorly were used to measure the dentoskeletal variable
(Fig. 2A and 2B). In cross sections passing through the palatine and distobuccal roots
of first molars and through the center of first premolars, the thickness of the buccal and

lingual bone plates were measured (Fig. 2C).

Statistical Analysis

The method reliability was evaluated by remeasuring all the variables in 50% of
the sample after a minimum 30-day interval. Intraclass correlation coefficient (ICC) was
used for intra-examiner agreement assessment '8, Dahlberg’s formula'® was used to
evaluate the random errors.

Normal distribution was assessed using the Shapiro-Wilk test. Intergroup
comparisons of interphase changes were performed using t and Mann-Whitney tests
(p <0.05). Statistical analyses were performed using Statistica software (Statistica for
Windows version 11.0; StatSoft Inc., Tulsa, OK).

RESULTS

The ICC varied from 0.889 to 0.994 showing adequate intra-examiner
reproducibility. The random errors ranged from 0.10 (first premolar buccal bone
thickness) to 1.80 (first premolar inclination).

Groups were comparable regarding sex distribution (Table I). Middle-Adult group
showed a statistically significant older age than Young-Adult group (Table I). The
comparison between starting forms showed that both groups presented similar
skeletal, dental and periodontal variables, except for the inter-root width of first
premolar, which was significantly greater in MA group (Table II).

A success rate of midpalatal suture opening of 100% and 81% was observed for
young and middle adults, respectively.

All skeletal transverse widths increased after expansion from 1.4 to 4.2mm (Table
lll). The changes of maxillary widths were similar between groups at both molar and
premolar regions (Table III).

The transversal increase at the level of the dental arch was greater than at the

level of the root apex (Table 1lI). MARPE caused a buccal tip of anchorage teeth
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varying from 3.96 to 5.06 degrees (Table Ill). No differences between age groups was
found for dental variables.

After MARPE, the buccal bone thickness decreased while the lingual bone
thickness increased similarly in both age groups (Table IlI).

DISCUSSION

MARPE has been used to treat maxillary transversal deficiency in adult
patients.10,12 However, the age limit for successful MARPE therapy remain unknown.
Additionally, the transversal effects of MARPE in different age of adulthood were not
clear. Previous studies have evaluated MARPE in young adult patients with age
ranging from 18 to 30 years.11-14,20 In order to elucidate the outcomes of MARPE in
older adults, the present study compared the dentoskeletal and periodontal changes
between two age groups, young and middle adults. CBCT provide accurate information
regarding the dentoskeletal and periodontal changes produced by RME.21,22 The
reproducibility of maxillary transverse measurements after RPE in tomographic images
are well documented in the literature.3,11,22 Adequate intraexaminer reproducibility
was found for all the measurements (ICC ranging from 0.889 to 0.994).

In the present study, maxillary widths increased similarly in both groups (Table
[l1). A pyramidal expansion pattern was observed, similarly to previous studies,2,20
with greater width increase at the alveolar level compared to the nasal level (Table I11).

In the present study, the nasal cavity width at the posterior region increased by
41% and 32% of the total amount of screw expansion in young and middle adults,
respectively. At the anterior region, the nasal cavity width increased by 46% and 38%
of screw activation in young and middle adults, respectively. Similar results were
previously reported in recent studies.14,20 In contrast, some studies with MARPE in
adults found increases of nasal cavity width varying from 12.8% to 24.6%.11-13 These
differences might be related to the expander rigidity and sagittal position at the palate.
Nasal cavity width increase after MARPE in adults showed acceptable one-year post-
treatment stability.11 Using Hybrid expanders in adolescents, a previous study
reported an increase of the nasal cavity by 40% of the total amount of screw
expansion.22 The expanders anchored with palatal miniscrews apply the expansion
forces directly to palatal shelves closer to the nasal cavity, explaining these outcomes.

A recent study observed that, in adult patients with obstructive sleep apnea, MARPE
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produced an important improvement in the respiratory capacity and a significant
reduction of the apnea/hypopnea index.23

Producing a maxillary width increase is an important objective of MARPE. In the
present study, maxillary basal bone increased similarly in both age groups at the
anterior and posterior regions. At the posterior region, the maxillary width increased by
31% and 24% of the amount of screw activation in young and middle adults,
respectively. These results were similar to those observed in adult patients after
MARPE, that showed a maxillary width increase varying from 25,3% and 43.2%.11-
14,20 Investigations using SARPE have reported less basal bone increase at the
posterior region of the maxilla compared to MARPE.20 At the anterior region, the
maxillary basal bone increase were 52% and 45% of the amount of screw activation
for young and middle adults, respectively. A previous study also reported similar
increases of maxillary width after MARPE.20 The similarity of skeletal effects between
groups might be explained by the fact that, after the midpalatal split occurs, the
maxilary resistance to lateral movements tend to be similar in young and middle adult
patients.

The maxillary alveolar bone changes also showed no significant differences
between the two study groups (Table Ill). Maxillary alveolar width at the posterior
region (Alveolar width-6) increased 56% and 47.9% for the YA Group and MA Group,
respectively. Changes at the maxillary alveolar width at the anterior region (Alveolar
width-4) represented 69.6% and 62.5% of the total expansion for the YA Group and
the MA Group, respectively. A previous study found an increase of 73.5% and 81.9%
for the posterior and anterior regions, respectively.20 Nevertheless, most previous
studies have found an alveolar width increase that varied from 26.9% to 39.7.11-14

In the present study a success rate of 91% was observed for the complete
sample, similarly to previous studies reporting success frequencies varying from 76%
to 92%.11-15 The success rate was smaller at middle adult age (80.9%) compared to
young adults (100%). These results are in accordance with previous studies reporting
that MARPE success decrease with age.15,24 These results were expected because
midpalatal suture density and ossification continuously increase during aging.6,25,26
Besides age, other factors that have an influence on the success rate is sex24 and the
bone palate thickness15.

The dental effects of maxillary expansion in adults was observed even in the

presence of skeletal anchorage. The dental changes were similar in both age groups.
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In the present study, first molars and first premolar showed a buccal tip of
approximately 4 degrees in accordance to previous studies.11 The dental arch width
increase was similar to the total amount of screw expansion, probably due to use of
dental anchorage. These outcomes are in agreement with previous MARPE
studies.11,12

Buccal bone resorption have been observed after conventional RPE in young
patients.27 In adult patients, more detrimental effects would be expected.5 However,
the use of miniscrews had a protective effect on the buccal bone plates that showed
only a slight thickness decrease. Both age groups demonstrated similar decreases of
the buccal bone plate thickness (Table IIl), pointing that 4 miniscrews seems enough
to avoid damage of the periodontal bone for both young and middle adult patients. As
expected, the lingual bone thickness increased similarly in both groups. These
outcomes were also found in the MARPE study by Lim et al. in patients from 18 to 26
years of age.11

The limitation of this study is the mixed sample of males and females, considering
that females showed a success rate greater than males.24 Skull bone density
remained constant during adulthood in males and decrease in females.28 Future
studies should evaluate the dentoskeletal outcomes in different age groups separating
man and woman by means of larger sample. Additionally, in woman, the effects of

MARPE performed before and after menopause should also be evaluated.

CONCLUSIONS

The null hypothesis was confirmed. After MARPE, middle adults showed similar

dentoskeletal and periodontal changes compared to young adults.
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