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RESUMO 
 
 
 

A expansão rápida maxilar assistida cirurgicamente (ERMAC) é uma alternativa para a 

correção de deficiências transversais da maxila. Essa deficiência pode ser corrigida com 

ortodontia ou com aparelhos ortopédicos no caso de pacientes em fase de crescimento. 

Entretanto, em pacientes adultos a sutura intermaxilar encontra-se consolidada e faz-se 

necessário o uso desta técnica. O aparelho mais comumente utilizado para realizar a expansão 

da maxila é o aparelho de Hyrax, um distrator dentossuportado. Contudo, existem pacientes 

com indicação de ERMAC que não podem utilizar aparelhos dentossuportados, nestes casos 

utiliza-se de um aparelho expansor osseosuportado. Este trabalho tem como objetivo avaliar a 

aplicabilidade de um protótipo de distrator osseosuportado desenvolvido na Universidade 

Estadual do Oeste do Paraná através da utilização do mesmo em um paciente selecionado junto 

à Unidade de Cirurgia Buco-Maxilo-Facial do Hospital de Clínicas de Porto Alegre. Foram 

realizadas consultas pré-operatórias, visando o preparo pré-cirúrgico e a confecção do aparelho 

distrator em laboratório protético odontológico. Em um segundo momento foi realizada a 

cirurgia de expansão da maxila atrésica transversalmente sob anestesia geral, além de consultas 

pós-operatórias para controle do paciente e avaliação dos ganhos obtidos. O sucesso do 

aparelho foi definido pela aplicabilidade do aparelho, pela distância da sutura intermaxilar após 

o período de ativação e pela estabilidade no disjuntor durante todo tratamento.  Fotografias para 

análise de mudança do perfil facial também foram analisadas. Os resultados sugerem que o 

aparelho proposto é uma alternativa eficaz no tratamento de pacientes com indicação de 

ERMAC osteossuportada. Foi realizada, posteriormente e sob anestesia local, cirurgia para 

remoção do aparelho distrator.  

Descritores: Alongamento ósseo; Osteotomia maxilar; Técnica de expansão palatina; 

Osteogênese por distração. 

 
 
 
 
 
 
 

 

 



 
 
 

ABSTRACT 
 

 

 Surgically assisted rapid palatal expansion (SARPE) is an alternative for the 

correction of transverse maxilla deficiencies. This deficiency can be corrected with 

orthodontics or with orthopedic appliances in the case of patients in the growth phase. However, 

in adult patients the intermaxillary suture is consolidated and the use of this technique is 

required. The most commonly used device for maxillary expansion is the Hyrax appliance, a 

tooth-supported distractor. However, there are patients with an indication for SARPE who 

cannot use tooth-supported appliances, in these cases we use a bone-borne device. This study 

aims to evaluate the applicability of a prototype of a bone-borne distractor developed at the 

State University of West Paraná, using it in a patient in the Maxillofacial Surgery department 

of the Hospital de Clínicas de Porto Alegre. Preoperative consultations were carried out, aiming 

at pre-surgical preparation and confection of the distractor apparatus was made in a dental 

prosthetic laboratory. After that, maxillary expansion surgery was performed under general 

anesthesia and postoperative consultations for patient control and evaluation of the results 

obtained followed. The success of the device was defined by the applicability of the appliance, 

the distance of the intermaxillary suture after expansion and the stability of the distractor during 

all treatment. Photographs of the facial profile changes were also analyzed. Results suggested 

that the proposed device is an effective alternative in the treatment of patients with indication 

of bone-borne SARPE. Surgery to remove the distractor was performed later, under local 

anesthesia. 

 

Keywords: Bone lengthening; Maxillary osteotomy; Palatal expansion technique; 

Osteogenesis by distraction. 
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1. INTRODUÇÃO  
 

Dentre os pacientes adultos que procuram tratamento ortodôntico para correção de 

deformidades dentofaciais, cerca de 30% apresentam alguma deficiência maxilar 

transversal (PROFFIT; PHILLIPS; DANN, 1990). Esta deficiência é decorrente de alteração do 

crescimento no sentido transversal resultando em modificações funcionais e oclusais que podem 

comprometer a harmonia e a estética facial (KRAUT, 1984; SCATTAREGI et al, 2008), tendo como 

causas fatores de desenvolvimento congênitos, traumáticos e iatrogênicos (BETTS et al, 1995), além 

de genéticos e ambientais (BISHARA; STALEY,1987). Tal alteração pode não se mostrar tão 

evidente quando estiver acompanhada de discrepâncias anteroposteriores, tornando essencial um 

diagnóstico diferencial por meio da manipulação dos modelos de gesso para indicar se 

a atresia maxilar é real ou relativa (BISHARA; STALEY,1987).  

A expansão rápida da maxila assistida cirurgicamente (ERMAC) foi descrita por Brown 

em 1938 (TIMMS; VERO, 1981) e consiste na expansão transversal dos ossos maxilares através do 

auxílio de osteotomias, possuindo vantagens quanto a redução dos riscos de extrusões dentárias 

e podendo ser usada em qualquer faixa etária (MENDONÇA et al, 2015). Este tratamento é uma 

combinação de procedimentos ortodônticos e cirúrgicos que promove o aumento de espaço no arco 

dental, além de alinhar os dentes. Este procedimento pode ser realizado com a osteotomia bilateral 

dos pilares zigomáticos e da sutura do palato com ou sem a separação dos 

processos pterigoides (VASCONCELOS et al, 2006).  A expansão rápida da maxila assistida 

cirurgicamente é um procedimento eficaz, mas restringe-se a pacientes que apresentam somente 

problemas transversais maxilares. Nos casos de deficiências em outros planos, a expansão 

cirurgicamente assistida pode ser realizada como um primeiro tempo cirúrgico, não dispensando a 

correção dos demais planos numa cirurgia posterior (SANT’ANA et al, 2009).  

 A deficiência transversal maxilar tem sido tratada com a expansão rápida da maxila 

utilizando aparelhos disjuntores que auxiliam na separação da sutura palatina mediana e outras suturas 

associadas, sem a necessidade de auxílio cirúrgico em pacientes pediátricos ou adolescentes. No 

paciente adulto, devido ao alto grau de mineralização das suturas, a expansão rápida da maxila deve 

ser assistida cirurgicamente a fim de se obter uma adequada expansão (MOMMAERTS, 

1999; KOUDSTAAL, 2009) Todavia, concomitantemente a este desejável efeito ortopédico, a 

ERMAC (com o uso de aparelhos tipo Hyrax, Haas) resulta em um efeito ortodôntico de 

movimentação dentária vestibular, uma vez que estes expansores convencionais ancoram-se 

diretamente sobre os dentes superiores (HAAS, 1961; CAPELOZZA FILHO; SILVA FILHO, 1997; 
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GARIB, et al, 2005. Em determinadas situações clínicas como região póstero-superior desdentada 

total ou parcial ou mesmo onde há um comprometimento radicular ou ósseo dos dentes de apoio para 

os expansores dentossuportados, a ERMAC pode ser realizada com a ancoragem diretamente sobre a 

maxila por meio distrator osseosuportado (MOMMAERTS, 1999; LIMA et al, 2011) ou implantes 

no palato (GARIB et al, 2007). Pacientes edêntulos ou com comprometimento periodontal com 

deficiência maxilar associada são parte de um grande grupo com qualidade de vida prejudicada por 

suas relações oclusais. Estes pacientes não conseguem realizar a reabilitação protética devido 

a sua alteração em base óssea, o que leva a problemas como dificuldade de fonação, alimentação, 

respiração e estética. Nestes casos é impossível a utilização de distratores dentossuportados, pela 

ausência ou comprometimento dos dentes. O tratamento deste grupo de pacientes recai então 

sobre os distratores ósseos palatinos, os quais atualmente são economicamente inviáveis na maioria 

dos casos, pelo seu elevado custo, principalmente pelo Sistema Único de Saúde (SUS).  

Este trabalho propõe uma sugestão mais econômica de aparelho expansor de maxila de 

apoio ósseo confeccionado com placas de osteossíntese soldadas em um parafuso expansor 27. Assim, 

esse modelo de expansor maxilar pode ser utilizado nos pacientes edentados que necessitam de 

ERMAC no Hospital de Clínicas de Porto Alegre (HCPA).  

Projeto submetido pela Plataforma Brasil e aprovado pelo Comitê de Ética e Pesquisa do 

Hospital de Clínicas de Porto Alegre e pela Comissão Nacional de Ética em Pesquisa (ANEXO D). 
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2. REVISÃO DA LITERATURA 
  

 

As anomalias dentofaciais podem se apresentar como deficiências anteroposteriores, 

verticais, transversais ou assimetrias faciais. A expansão rápida da maxila restringe-se a pacientes 

que apresentam somente problemas transversais maxilares. Nos casos de deficiências em outros 

planos, há a necessidade de outros procedimentos cirúrgicos corretivos (SANT’ANA et al, 2009).  

Pacientes adultos geralmente necessitam que a expansão maxilar seja assistida 

cirurgicamente, devido à consolidação da sutura palatina mediana. A ERMAC consiste na expansão 

transversal dos ossos maxilares através do auxílio de osteotomias, podendo ser usada em qualquer 

faixa etária (MENDONÇA et al, 2015). A ERMAC geralmente utiliza um aparelho expansor 

dentossuportado do tipo Hyrax como responsável pela distração óssea. 

 Algumas situações clínicas como as de pacientes edêntulos ou com comprometimento 

periodontal severo mostram-se como limitações dos expansores dentossuportados. Nesses casos a 

ERMAC pode ser realizada com a ancoragem diretamente sobre a maxila — e não sobre os dentes 

— por meio distratores osseosuportados (MOMMAERTS, 1999; LIMA et al, 2011).  

Como vantagens do uso do expansor maxilar osseosuportado temos a 

não vestibularização dos dentes, a proteção de dentes comprometidos periodontalmente e 

a possibilidade de realizar a expansão em pacientes edêntulos. Em contrapartida, apresenta como 

desvantagem a necessidade de uma intervenção extra, sob anestesia local, para remoção do 

dispositivo, dificuldade de instalação, necessidade de uma ferida cirúrgica palatina e o risco de 

dano as raízes dos dentes adjacentes pelo uso de parafusos de fixação, esta última, sendo reduzida 

quando a instalação é realizada por cirurgião experiente.  

Existem alguns distratores palatais osseosuportados descritos na literatura, um exemplo é 

o distrator de Rotterdam (FIGURA 1) (LIMA et al, 2011; SANTOS et al, 2012). Este aparelho 

possui as mesmas indicações que os demais expansores maxilares osseosuportados, porém não requer 

fixação com parafusos para prender-se ao osso, ao invés disso, possui pinos que, quando pressionados 

contra a cortical óssea, promovem a fixação do aparelho.  

Esse tipo de fixação sem parafusos tem como vantagem o menor risco de dano as raízes 

dos dentes próximos, em contrapartida, têm como contraindicação a instabilidade do aparelho, com 

risco de desacoplamento e o uso em pacientes classe II de Angle, pois, quando ocluem, podem tocar 

os incisivos inferiores no aparelho, o que pode desestabilizá-lo e até fraturá-lo. Pacientes que possuem 

palatos com pouca concavidade (rasos) também são impeditivos do uso do distrator 

de Rotterdam (LIMA et al, 2011).  
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A tentativa de modificação de um distrator de Hyrax para realização de distração 

osteossuportada já foi realizada por outros autores, um exemplo é o dispositivo proposto por Bilbao 

(FIGURA 2) (BILBAO et al, 2018). Esse distrator fixa-se através de 8 parafusos no osso palatino e 

obteve bons resultados no estudo realizado pelos autores. Sua confecção deu-se sobre uma 

estereolitografia obtida após uma tomografia computadorizada, objetivando a melhor adaptação sobre 

o osso palatino. 

Dentre os modelos de distratores maxilares osseosuportados, uma opção de baixo custo e 

rápida confecção é o aparelho fixado com parafusos diretamente sobre osso e baseado nos princípios 

de distratores ósseos, o qual consiste de duas placas de osteossíntese de aço austenítico soldadas em 

um aparelho expansor do tipo de Hyrax, de aço inoxidável, o qual será responsável pela abertura do 

aparelho e consequente expansão da maxila, quando ativado (FIGURAS 3 e 4). Este tipo 

de expansor de maxila osseosuportado pode ser confeccionado em qualquer laboratório protético 

com experiência na confecção de expansores palatinos, com o uso de dispositivo tipo Hyrax, com o 

custo de confecção variando de R$150,00 a R$250,00.  Após a confecção do aparelho, planeja-se o 

tipo de incisão a ser realizada para instalação do mesmo, e que permita a vascularização da região 

(FIGURA 5) (BATTISTETTI et al, 2011).  

O expansor de maxila osseosuportado escolhido para este projeto foi idealizado na 

Universidade Estadual do Oeste do Paraná (UNIOESTE) e descrito 

por Battistetti, Sinegalia, Fleig e Bombonatti em seu artigo denominado: Nova Proposta 

de Expansor Maxilar com Ancoragem óssea: Relato de caso (BATTISTETTI et al, 2011).  

 
 

 
Figura 1: Distrator osseosuportado de Rotterdam. 

Fonte: (Lima et al, 2011) 
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Figura 2: Distrator osseosuportado de Bilbao. 

Fonte: (Bilbao et al, 2018) 
 

  

 

Figura 3: Expansor maxilar com ancoragem óssea proposto. 
Fonte: (Battistetti et al, 2011) 
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Figura 4: Confecção do aparelho proposto. A) Demarcação dos pontos de fixação; B) Placas de 
osteossíntese posicionadas; C) Modelagem das hastes do botão expansor; D) Soldagem do parafuso 
expansor nas placas, após proteção da estrutura com gesso; E) Aspecto do aparelho após soldagem e 
remoção do gesso de proteção; F) Aparelho polido e finalizado. 
Fonte: (Battistetti et al, 2011) 

 

 

Figura 5: Planejamento dos retalhos cirúrgicos para instalação do aparelho. A) Enceramento do modelo de 
estudo; B) Adaptação do aparelho à abóbada palatina; C) Demarcação das incisões; D) Descolamento do 
retalho; E) Aparelho instalado e retalho reposicionado. 
Fonte: (Battistetti et al, 2011) 
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3. OBJETIVOS 
 

Objetivo geral: 
 

 Avaliar a aplicabilidade de um protótipo de distrator osseosuportado desenvolvido na 

Universidade Estadual do Oeste do Paraná (Battistetti et al, 2011). 

  

Objetivos específicos: 
 
-Analisar a aplicabilidade na instalação cirúrgica. 

-Avaliar a eficiência do aparelho de osteodistração em relação a expansão da maxila e manutenção 

da distração conseguida.  

-Avaliar o contorno facial pré e pós-cirúrgico. 
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ABSTRACT 

 

Surgically assisted rapid maxillary expansion (SARPE) is an alternative for the 

correction of transverse maxilla deficiencies, indicated for adult patients, in which the 

intermaxillary suture is consolidated. The most commonly used device for maxillary expansion 

is the Hyrax appliance, a tooth-supported distractor. However, there are patients with an 

indication for SARPE who cannot use tooth-supported appliances, in these cases we use a bone-

borne device. This study aims to evaluate the applicability of a prototype of a bone-borne 

distractor developed at the State University of West Paraná, using it in a patient in the 

Maxillofacial Surgery department of the Hospital de Clínicas de Porto Alegre (HCPA). The 

confection of the distractor was made in a prosthetic dentistry laboratory. After that, maxillary 

expansion surgery was performed under general anesthesia and evaluation of the gains 

obtained. The success of the device was defined by the applicability of the appliance, the 

distance of the intermaxillary suture after expansion and the stability of the distractor during all 

treatment. Photographs of the facial profile changes were also analyzed. Results suggested that 

the proposed device is an effective alternative in the treatment of patients with indication of 

bone-borne SARPE. Surgery to remove the distractor was performed later, under local 

anesthesia. 

 

Keywords: Maxillary expansion; Maxillary osteotomy; Palatal expansion technique; 

Osteogenesis by distraction. 
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Introduction 

 Among the adult patients seeking orthodontic treatment for correction of dentofacial 

deformities, about 30% present some transverse maxillary deficiency [1]. This deficiency is due 

to altered transverse growth resulting in functional and occlusal modifications that can 

compromise facial harmony and aesthetics [2,3] and can be caused by congenital, traumatic, 

iatrogenic [4], genetic or environmental development factors [5]. 

 The surgically assisted rapid palatal expansion (SARPE) was described by Brown in 

1938 and consists of transverse expansion of the maxillary bones through the aid of 

osteotomies, which has advantages in reducing the risks of dental extrusions and can be used 

in any age group [6]. This treatment is a combination of orthodontic and surgical procedures 

that promotes the increase of space in the dental arch, in addition to aligning the teeth. This 

procedure can be performed with bilateral osteotomy of the zygomatic abutments and the palate 

suture with or without the separation of the pterygoid processes [7]. SARPE is an effective 

procedure, but is restricted to patients with only maxillary transverse problems. In cases of 

deficiencies in other planes, SARPE can be performed as a first surgical procedure, not 

excluding the correction of the other planes in a subsequent surgery [8]. 

 Maxillary transverse deficiency has been treated with rapid maxillary expansion using 

expansion devices that aid in the separation of the medial palatine suture and other associated 

sutures without the need for surgical assistance in pediatric or adolescent patients. In the adult 

patient, due to the high degree of mineralization of the sutures, rapid maxillary expansion 

should be surgically assisted in order to obtain adequate expansion [9,10]. However, 

concomitantly with this desirable orthopedic effect, SARPE (with the use of Hyrax and Haas-

like appliances,) results in an orthodontic effect of buccal tooth movement, since these 

conventional expanders anchor directly on the upper teeth [3,11,12,13]. In certain clinical 

situations such as totally or partially edentulous posterosuperior region or even non-edentulous 

patients in which there is a periodontal loss of the supporting teeth for the tooth-supported, 

SARPE can be performed with the anchorage directly on the maxilla by means of a bone-borne 

device [8,9] or implants on the palate [13]. Edentulous patients or with periodontal impairment 

associated with maxillary deficiency are part of a large group with poor quality of life due to 

their occlusal deficiency. These patients cannot receive prosthetic rehabilitation due to their 

bone base alteration, which leads to problems such as difficulty in phonation, feeding, breathing 

and esthetics. In these cases, it is impossible to use tooth-supported distractors due to absence 

or impairment of teeth. The treatment of this group of patients then falls on the bone-borne 
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distractors, which are currently economically unfeasible in most cases, due to their high cost, 

especially in the SUS (the Brazilian Unified Health System).  

 This paper proposes a more economical suggestion of a bone-borne maxillary 

expander apparatus made with osteosynthesis plates welded to an expander screw and has the 

objective of evaluating its applicability, expansion capacity, as well as the post-expansion facial 

contour. It is expected that, in the future, this model of maxillary expander can be used in 

edentulous patients who require SARPE at the Hospital de Clínicas de Porto Alegre. The 

maxillary bone-borne expander chosen for this project was conceived at the State University of 

the West of Paraná (UNIOESTE) and described by Battistetti, Sinegalia, Fleig and Bombonatti 

in his article entitled: New Proposal of Maxillary Expander with Bone Anchorage: Case Report 

[14]. 
 

Materials and methods 

 

To carry out the project, a 21-year-old male patient was selected from the Maxillofacial 

Surgery Service of the Hospital de Clínicas de Porto Alegre, who was invited to participate in the 

project. Every aspect of the research was explained and terms of consent and use of image signed. 

The project was approved by the ethics committee. The patient has no systemic diseases or alteration 

in bone metabolism, has a severe maxillary transverse deficiency, is totally edentulous and has an 

anteroposterior discrepancy of the maxilla and mandible relative to the base of the skull (FIGURE 1). 

After analysis of the imaging exams (computed tomography, scintigraphy, panoramic radiography, 

profile radiography and posteroanterior radiography) and orthodontic documentation, a diagnosis of 

transverse maxillary defect and anteroposterior defect in the relation between mandible and maxilla 

was defined and surgical treatment was proposed, with two surgeries planned, including SARPE at 

first, and later the correction of the anteroposterior defect, which should respect the minimum period 

of 4 months after the execution of the SARPE for complete bone consolidation. 

For the preparation of the bone-borne device, the patient was molded with alginate and a 

plaster model was made, which was sent to a dental prosthetic laboratory. The apparatus consists of 

welding a stainless-steel Hyrax apparatus to the osteosynthesis plates with osteosynthesis screw holes, 

made from an alloy of 304 austenitic steel, fixing it with silver solder and later welding with TIG 

(Tungsten Inert Gas). Subsequently, the appliance was fitted to the model and mouth before the 

surgery (FIGURE 2). The apparatus followed the sterilization care in hydrogen peroxide according 

to HCPA standards prior to the surgical procedure. SARPE surgery was performed under general 

anesthesia, according to the protocol of the HCPA surgical center. The procedure consisted of two 
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parallel incisions parallel to the palatine raphe, going around the major palatine foramen up to the 

height of the first premolars, with little convergence in the anterior portion, where each incision was 

complemented by a relaxing incision, which reached the region between the lateral incisor and the 

canine, in order to maintain adequate blood supply. The palatal bone was exposed and the extractor 

device was inserted, in an attempt to adapt it to the bone. However, there was a poor adaptation of 

the distractor in the palatine bone, due to the large thickness of the palatal mucosa, causing a 

discrepancy between mucosal adaptation and bone adaptation. In order to obtain the ideal fixation of 

the device, an additional incision was made by joining the two parallel incisions in the anterior region 

of the palate and a pedicled palatal flap was obtained, aiming at the total bone exposure of the region 

Afterwards, it was necessary to activate about 5 mm of the device in order to increase its width and 

improve its adaptation. The device was then fixed to the bone using 4 monocortical screws of the 1.5 

system. Wound care and synthesis with 4-0 polyglactin thread then followed, returning the pedicled 

flap to its initial position under the distractor, and performing the partial closure of the wounds, 

overlapping the entire extension of the attachment plates. We then set out for vestibular 

mucoperiosteal incisions in the maxilla, 3 mm above the muco-gingival junction extending from the 

canine region to the second molar region, bilaterally, in addition to a linear mucoperiosteal incision, 

above the muco-gingival junction, following the orientation of the upper lip frenum. 

Subtotal Le Fort I horizontal osteotomies were performed on the lateral walls of the 

maxilla. The pterygoid process was separated with curve osteotomes, bilaterally. Mobilization of the 

segments occurred with the introduction of fine osteotomes into the maxillary abutments and 

separation of the intermaxillary suture was obtained with a midline osteotomy done with a surgical 

saw and the introduction of a fine osteotome in intermaxillary suture, mobilizing and separating the 

bone segments. The apparatus was activated to verify the separation of the bone segments and the 

activation of 1 turn of the expander screw, corresponding to 1mm of expansion, was maintained. 

Wound care and suture with 4-0 polyglactin thread then followed (FIGURE 3). The patient remained 

hospitalized until the 4th postoperative day, when he was discharged to the hospital. The 

postoperative prescription included amoxicillin with potassium clavulanate, morphine, dipyrone, 

ondansetron and tenoxicam during hospitalization, as well as codeine, acetaminophen, mouthwashes 

with 0.12% chlorhexidine gluconate and maintenance of antibiotic therapy after discharge.  

The distractor was kept disabled in the latency period from the time of the surgical 

installation until the 3rd postoperative day. At the 4th postoperative day, the device was activated, 

telling the patient to perform 2 activations of ¼ of a turn of the screw in the morning and 2 activations 

of ¼ of a turn in the night, until the maximum aperture allowed by the screw was obtained. In total, 

the appliance was activated for 17 days, however, the patient reported difficulty during activation and 
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activation did not happen every day. When evaluated in the 1-week postoperative period, poor 

hygiene and necrosis region of a portion of the palatine mucosa that received the left osteosynthesis 

plaque was noted. After verifying the maximum opening of the apparatus, the device was locked by 

placing light-curing composite resin on the activating screw. Gradual and spontaneous healing of 

necrosis of the palatal mucosa was observed. The period of consolidation after distractor locking 

consisted of 120 days, aiming at ossification between the maxillary segments. Remotion of the 

expander was performed under local anesthesia at the HCPA Ambulatory Surgery Center. 

The surgical applicability of the appliance was evaluated by the operators during the 

surgical procedure, considering the handling, ease of adaptation during installation and the immediate 

stability and functioning of the device. 

As a form of postoperative evaluation, a CT scan was performed prior to surgery, with 21 

postoperative days and another will be performed with 132 postoperative days (corresponding to the 

end of the consolidation period) that were performed at the radiology service of the HCPA, by the 

Brazilian Unified Health System, measuring in the IMPAX program the space in the intermaxillary 

suture at the center of the maxilla and at the most anterior region. 

The evaluation of the facial contour before and after the operation was done by means of 

frontal photographs of the face, in a standardized way, with 14, 18, 25, 53 and 70 postoperative days. 

The images were evaluated by the researchers, in a visual and subjective way, in order to compare 

the facial appearance between the pre-determined periods. The stability of the device was tested 

manually at 14, 18, 25, 53 and 70 postoperative days. 

This work has the acknowledgement and support of the authors of the article on which it is 

based and has no conflict of interest between the parties involved. 
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Figure 1: Frontal (A) and lateral (B) view of the 3D reconstruction of the preoperative computed 
tomography evidencing the maxillary deficiency. 

 

 

 

Figure 2: Test of the appliance in the plaster model (A) and in the mouth (B). 
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Figure 3: Surgical steps: Adaptation of the appliance after palatal flap divulsion (A), subtotal Le Fort I 
osteotomy (B), midline osteotomy with a surgical saw (C) and final aspect after wound closure (D). 

 

 

Results 

 The applicability of the device was confirmed, since the osteodistractor remained 

stable and made possible the transversal expansion of the maxilla. In this sense, this device 

proved to be efficient with a 21-day CT scan showing 8.2 mm opening in the anterior region 

and 4.8 mm in the medial region of the intermaxillary suture. In the clinical and photographic 

evaluation, a visible change in the facial contour after maxillary expansion was noticed, with a 

more harmonic aspect of the middle third of the face (Figures 4-6). 
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Figure 4: Comparison of 3D reconstructions of preoperative computed tomography (A) and 
postoperative computed tomography of 21 days (B), evidencing the opening of the intermaxillary suture. 
 
 

 

 

Figure 5: Intraoral aspect with 134 postoperative days. 
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Figure 6: Preoperative (A) and 53-days postoperative (B) facial aspect.  

 

 

Discussion 

 

SARPE is a safe procedure that allows transverse coordination of dental arches without the 

need for dental extractions when faced with maxillary transversal deficiency greater than 4 mm [15]. 

Previous studies have shown that SARPE anchored in teeth tends to cause buccal root resorption of 

the anchoring teeth, reabsorption of the buccal bone board, and increased risk of long-term gingival 

recession [16]. 

Bone anchoring devices provide a greater, more symmetrical expansion with less buccal 

bone resorption and buccal inclination of the teeth [17]. Some studies have shown that, even in dented 

patients and without the presence of periodontal disease, during expansion with tooth-supported 

appliances, there is an expansion of the dental arch due to the movement of teeth and not the osseous 

structure and suggest that to compensate for this discrepancy it is necessary to overcorrect the 

expansion by up to 30% [18]. 

As advantages of the use of the bone-borne maxillary expanders we can mention the lack 

of buccal inclination of the teeth, the protection of periodontally compromised teeth and the 

possibility of performing the expansion in edentulous patients. On the other hand, it presents as 

disadvantages the need of an extra intervention, under local anesthesia, for removal of the device and 

risk of damage to the roots of the adjacent teeth by the use of fixing screws (the latter being reduced 

when the installation is performed by an experienced surgeon) and difficulty of installation. This work 
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proved the satisfactory capacity of expansion and stability of the proposed bone-borne device, which 

proved to be an efficient alternative for the treatment of edentulous patients with transverse maxillary 

deficiency. The analysis of the 21 postoperative days CT scan revealed a greater anterior opening of 

the intermaxillary suture (V-shape), compatible with the expected opening pattern of SARPE in adults 

[19]. 

The comparative facial analysis of the pre and postoperative periods showed improvement 

in the facial contour and volume gain of the middle third of the face after SARPE. However, the great 

thickness of the palatal mucosa found caused technical difficulty at the time of installation of the 

device, requiring the previous opening of the screw in order to obtain the adaptation with the palatal 

bone, since the conformation of the apparatus did not correspond to bone formation. In addition, the 

need of an unplanned palatal flap is a possible cause of the postoperative superficial necrosis of the 

palatal mucosa. 

Another difficulty was to find a dental prosthetic laboratory capable of confectioning the 

device, since experience with orthodontic expanders and affinity with welding materials it is 

necessary. In addition, we noticed the difficulty of the patient's activation, probably due to the 

appearance of the postoperative palate, with the presence of blood clots, which generated patient 

insecurity during the activation and postponed the full activation of the expander. 

Other authors also performed the modification of a Hyrax expansion device aiming at its 

fixation in the palatine bone motivated by the high cost and the lack of stability of other available 

palatal expanders and verified that the individual variations in the thickness of the palatine 

fibromucosa produced complications such as decubitus in the points of support of the device, the 

impossibility of adequately completing the treatment due to short screws in the device and the 

difficulty of adjusting the mini plates to the morphology of the palatine vault [20]. In order to correct 

this problem, the confection of custom appliances on a stereolithographic model, generated from a 

three-dimensional computed tomography can be performed in order to reproduce the palatine 

morphology [20]. Despite ensuring better adaptation of the device, the use of stereolithographic 

models increases the cost of making and is not available in all services. The proposed expander device 

has been shown to be an effective alternative for maxillary expansion in patients with contraindication 

of use of tooth-supported devices. The non-availability of devices for expansion by the Brazilian 

Unified Health System shows a gap in the care of patients with transverse maxillary deficiency, 

especially for patients requiring bone-borne devices. The high cost of the devices available in the 

market requires alternatives in the treatment of these patients. 
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Conclusions 

 The applicability of the proposed expander device was confirmed by the maintenance of 

the device throughout the osteodistraction, however, its surgical installation was difficult and required 

a longer operating time than the researchers expected. The device was able to promote and maintain 

the proposed maxillary expansion. The evaluation of the facial contour after SARPE shows an 

improvement in the harmony of the middle third of the face. 
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5. CONSIDERAÇÕES FINAIS 
 
 

O aparelho proposto mostrou-se capaz de realizar e manter a expansão maxilar desejada e 

sua estabilidade foi comprovada em todos os momentos de avaliação. Notou-se melhora na harmonia 

facial após a expansão maxilar, ainda que avaliada de forma subjetiva. 

A não disponibilização de aparelhos expansores pelo SUS demonstra uma lacuna na 

assistência aos pacientes com deficiência transversa da maxila, em especial aos pacientes que 

necessitam de aparelhos osseosuportados. O alto custo dos aparelhos disponíveis no mercado exige 

alternativas no tratamento desses pacientes. 

O dispositivo expansor proposto mostrou-se efetivo para a expansão maxilar, apesar das 

dificuldades encontradas durante o processo de confecção, instalação e ativação. Nota-se que ainda 

há espaço para aprimoramento do processo de planejamento e confecção do aparelho a fim de obter 

melhores resultados. 
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7. ANEXOS 

ANEXO A - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 
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ANEXO B - TERMO DE AUTORIZAÇÃO DO USO DE IMAGEM 
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