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ABSTRACT 

 

 

Three-dimensional analysis of the dentoalveolar effects of slow and rapid 
maxillary expansion in bilateral complete cleft lip and palate: a randomized 

clinical trial 
 

 

Introduction: The aim of this study was to compare the dentoalveolar effects 

of slow (SME) and rapid (RME) maxillary expansions in patients with bilateral 

complete cleft lip and palate. Methods: A total of fifty patients with bilateral complete 

cleft lip and palate diagnosed with maxillary dental arch constriction were randomly 

and equally divided into two groups. The SME group was comprised by patients who 

underwent slow maxillary expansion using quad helix appliance, and the RME group 

was composed by individuals who underwent rapid maxillary expansion using Hyrax 

expander. Digital dental models were acquired immediately pre-expansion (T1) and 6 

months after the active expansion period (T2). Maxillary dental arch widths, arch 

perimeter, arch length, palatal depth and buccolingual inclination of posterior teeth 

were measured. Intergroup and inter-phase comparisons were performed with 

Student’s t test and paired t test, respectively (p<0.05). Results: Slow and rapid 

maxillary expansions caused significant and similar increase of arch widths and 

perimeter. Quad helix appliance showed a significant differential expansion greater in 

the intercanine width of maxillary dental arch compared to the intermolar width. Rapid 

maxillary expansion caused a significant decreasing of the arch length and palatal 

depth. Both appliances promoted similar significant proclination of maxillary canines. 

No differences were observed between the dentoalveolar effects of slow and rapid 

maxillary expansion. Conclusion: Slow and rapid maxillary expansions seem to 

cause similar dentoalveolar effects for the correction of maxillary dental arch 

constriction in patients with bilateral complete cleft lip and palate. Only quad helix 

appliance produced a differential expansion in the maxillary dental arch. 

 

 

 

Key words: Palatal expansion technique. Dental models. Cleft lip. Cleft palate. 
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RESUMO 

 

 

Introdução: O objetivo do presente trabalho foi comparar os efeitos 

dentoalveolares das expansões lenta (ELM) e rápida (ERM) da maxila em pacientes 

com fissuras labiopalatinas completas bilaterais. Métodos: Um total de cinquenta 

pacientes diagnosticados com constrição do arco dentário superior foram 

aleatoriamente e igualmente divididos em dois grupos. O Grupo ELM foi composto 

por pacientes submetidos à expansão lenta da maxila com o aparelho quadri-hélice, 

e o Grupo ERM constituiu-se de indivíduos submetidos à expansão rápida maxilar 

com o expansor Hyrax. Modelos digitais foram adquiridos imediatamente antes da 

expansão (T1), e 6 meses após a fase ativa de expansão (T2). A largura do arco 

dentário superior, o perímetro do arco, o comprimento do arco, a profundidade do 

palato e as inclinações dos dentes posteriores foram medidos. As comparações 

intergrupos e interfases foram realizadas por meio do teste t de Student e teste t 

pareado, respectivamente (p<0,05). Resultados: As expansões lenta e rápida da 

maxila promoveram aumentos similares e significantes na largura e no perímetro do 

arco dentário superior. O quadri-hélice mostrou uma expansão diferencial 

significantemente maior na região dos caninos superiores comparado à região dos 

molares. A expansão rápida da maxila promoveu uma diminuição significante do 

comprimento do arco e da profundidade do palato. Ambos os grupos apresentaram 

uma vestibularização significante dos caninos superiores. Não foram observadas 

diferenças entre os efeitos dentoalveolares das expansões lenta e rápida da maxila. 

Conclusão: As expansões lenta e rápida da maxila parecem promover efeitos 

dentoalveolares semelhantes para a correção da constrição do arco dentário 

superior em pacientes com fissuras labiopalatinas completas bilaterais. Apenas o 

quadri-hélice promoveu uma expansão diferencial no arco dentário superior. 

 

 

 

 

Palavras-chave: Técnica de expansão palatina. Modelos dentários. Fenda labial. 

Fissura palatina. 
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1 INTRODUCTION 

 

 

Bilateral complete cleft lip and palate (BCLP) is also called bilateral incisive 

transforamen cleft (SPINA et al., 1972). This craniofacial anomaly has a relatively 

small prevalence in population (GUNDLACH; MAUS, 2006), accounting about 16.5% 

of all types of oral clefts that may involve the lip and the palate in humans 

(CAPELOZZA FILHO; DE ALMEIDA; URSI, 1994). 

Intraorally, individuals with BCLP often show, at birth, a palate with increased 

dimensions and divided into three segments (HEIDBUCHEL et al., 1998a). These 

maxillary segments are usually quite apart from each other and present asymmetric 

projections (HEIDBUCHEL et al., 1998a). 

In order to rehabilitate esthetically and functionally the patients with BCLP, one 

of the treatment protocols existent is performing the primary lip and palate repair in 

infancy (MOORE et al., 1988; SILVA FILHO; OZAWA; BORGES, 2007). However, at 

the same time that these surgical procedures enhance the patient's quality of life, 

negative influences on the maxillary anteroposterior and transverse growth also 

occur over time (MOORE et al., 1988; SILVA FILHO; OZAWA; BORGES, 2007). 

The transverse changes observed during the growth of these patients consist 

of maxillary constriction associated or not to posterior crossbites (HEIDBUCHEL et 

al., 1998b). These dentoskeletal changes occur consequent to the approximation of 

the maxillary segments due to the absence of midpalatal suture (SILVA FILHO et al., 

1989). Additionally, the forces released by the fibrous scars of the surgical 

procedures contribute to a greater constriction of the maxillary dental arch (FRIEDE, 

1998). 

Although restriction on transverse growth occurs along all maxillary length, 

maxillary constriction is more pronounced in the intercanine width of maxilla, because 

the maxillary segments move performing a medial rotation with the fulcrum located 

approximately in the maxillary tuberosity region (HARDING; MAZAHERI, 1972; 

HEIDBUCHEL et al., 1998a; HEIDBUCHEL et al., 1998b). 

Considering that the maxilla of these individuals is constricted and are usually 

associated to posterior crossbites (HEIDBUCHEL; KUIJPERS-JAGTMAN, 1997), the 

orthodontic treatment for patients with BCLP consists in a maxillary expansion 
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(FREITAS et al., 2012). These maxillary expansions have been performed in cleft lip 

and palate (CLP) patients using slow expanders, such as the quad helix appliance 

and its variations (VASANT; MENON; KANNAN, 2009; AIZENBUD et al., 2012), or 

rapid expanders (FAÇANHA et al., 2014), such as the Hass (HAAS, 1961) or Hyrax 

(WEBER, 1970) appliances. 

Considering that the maxillary constriction of patients with BCLP is greater in 

the intercanine width compared to intermolar width, slow maxillary expansion (SME) 

using quad helix appliance might perform an efficient maxillary expansion in these 

patients, because the differential activation of the appliance arms might accomplish 

greater expansion in the anterior region than in the posterior region of maxillary 

dental arch (DUARTE, 2006). On the other hand, rapid maxillary expansion (RME) 

using Hyrax appliance, might not be totally effective for the correction of maxillary 

constriction and posterior crossbites in these patients, because the expander screw 

shows similar increases in intermolar and intercanine widths (GARIB et al., 2005a). 

This occur because the screw promotes a parallel opening of the appliance (GARIB 

et al., 2005a). This symmetric expansion in the anterior and posterior regions might 

induce Orthodontists to promote excessive overcorrection in the molars region to 

correct the greater constriction of the intercanine width. This over-expansion of the 

intermolar distance is not desirable because it can causes negative effects on the 

periodontium of the anchorage teeth, such as bone dehiscence and gingival 

recessions in long-term (GREENBAUM; ZACHRISSON, 1982; GARIB et al., 2005b). 

There is a lack of clinical studies that evaluated the occlusal effects of slow 

(VASANT; MENON; KANNAN, 2009; AIZENBUD et al., 2012) and rapid (ISAACSON; 

MURPHY, 1964; QIAN; DING; YAN, 2002; VASANT; MENON; KANNAN, 2009; 

FAÇANHA et al., 2014; FIGUEIREDO et al., 2014) maxillary expansion in patients 

with BCLP. Furthermore, the unique clinical study published (VASANT; MENON; 

KANNAN, 2009) that compared these two expansion modalities has methodological 

limitations and moderate risk of bias. Thus, the aim of the current study was to 

compare the dentoalveolar effects of slow and rapid expansions in patients with 

bilateral complete cleft lip and palate. 
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CONSORT 2010 statement (Annex D) and the American Journal of Orthodontics and 

Dentofacial Orthopedics instructions and guidelines for article submission (Annex E). 
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THREE-DIMENSIONAL ANALYSIS OF THE DENTOALVEOLAR EFFECTS OF 

SLOW AND RAPID MAXILLARY EXPANSION IN BILATERAL COMPLETE CLEFT 

LIP AND PALATE: A RANDOMIZED CLINICAL TRIAL 

 

 

ABSTRACT 

 

Introduction: The aim of this “2-arm parallel” trial was to compare the maxillary 

dental arch changes of slow (SME) and rapid (RME) maxillary expansions in patients 

with bilateral complete cleft lip and palate (BCLP). Methods: Patients with BCLP and 

maxillary dental arch constriction from a single rehabilitation center were randomly 

allocated into two groups. Groups SME and RME comprised patients treated with 

quad helix appliance and Hyrax expander, respectively. Eligibility criteria included 

ages ranging from 7 to 11 years; lip and palate repair performed from 3 to 24 months 

of age; need of maxillary expansion prior to secondary alveolar bone grafting; and 

absence of associated syndromes or previous orthodontic intervention. The primary 

outcomes were maxillary dental arch widths, arch perimeter, arch length, palatal 

depth and buccolingual inclination of posterior teeth. The secondary outcome was 

the differential amount of expansion accomplished at the canine and molar regions. 

Computer-generated randomization was used. Allocation concealed was done with 

sequentially, numbered, sealed, opaque envelopes. Blinding was applicable for 

outcome assessment only. Digital dental models were obtained immediately pre-

expansion (T1) and 6 months after the active expansion period (T2). Inter-phase and 

intergroup comparisons were performed using paired t test and Student’s t test, 

respectively (p<0.05). Results: Eighty-three patients were assessed for eligibility 

criteria. Sixty-two patients met the eligibility criteria and were randomized in a 1:1 

ratio to each group. The mean follow-up period (T1 to T2) was 11 and 7.2 months for 

SME and RME groups, respectively. Twelve participants were lost during both the 

enrollment and the follow-up period (6 for each group). A total of fifty patients were 

analyzed. Both SME and RME groups comprised 25 participants with a mean initial 

age of 8.8 and 8.9 years, respectively. SME and RME caused significant and similar 

increase of arch widths and arch perimeter. RME caused a significant decrease of 

the arch length and palatal depth. Buccal tooth inclination was significant only for 

maxillary deciduous canines in both groups. No differences were observed between 
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SME and RME for the primary outcomes. The quad helix appliance showed a 

significant differential expansion between anterior and posterior regions while Hyrax 

has not. Serious harm was not observed. Conclusions: Differences were not found 

between the dentoalveolar effects of SME and RME in patients with BCLP. Only 

quad helix appliance produced a differential expansion in the maxillary dental arch. 

SME demanded a slight greater therapy time compared to RME. 

Registration: The trial was not registered. 

Protocol: The protocol was not published before trial commencement. 

Funding: Foundation for Research Support of São Paulo State (FAPESP 

2013/08193-2). 

 

KEYWORDS: Palatal expansion technique. Dental models. Cleft lip. Cleft palate. 

 

 

INTRODUCTION 

 

Cleft lip and palate (CLP) is considered the most common craniofacial 

anomaly in humans.1 This malformation can involve the upper lip, alveolar ridge 

or/and the palate and, in general, causes esthetic, functional and psychosocial 

impairments in different magnitudes, depending of its location and extension.2 

Bilateral complete cleft lip and palate (BCLP) is the most severe type of cleft.3 In 

general, patients with BCLP who underwent lip and palate repair at early ages 

usually show severe deficiencies of maxillary growth, demonstrating maxillary dental 

arch constrictions and posterior crossbites.4-8 The orthodontic treatment of patients 

with BCLP commonly requires maxillary expansion.9-17 The question that arises is 

what is the most appropriate modality of expansion for patients with BCLP? 

There is no universal protocol for maxillary expansion prior to secondary 

alveolar bone grafting. Some rehabilitation centers advocate correction of maxillary 

dental arch constriction with slow maxillary expansion (SME) using quad helix 

appliance and its variations.9,18 On the other hand, other authors use rapid maxillary 

expansion (RME) with Haas-type or Hyrax expanders.19-22 In patients without oral 

clefts, SME promotes essentially posterior tooth inclination even though previous 

studies reported some bone formation in circumaxillary sutures.23-25 RME releases 
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higher magnitude of forces and promotes skeletal effects represented by the 

midpalatal suture opening together with dental movement in noncleft patients.26-29 

Recent systematic reviews found no robust evidence of differences between 

SME and RME for the correction of maxillary dental arch constriction and posterior 

crossbites in noncleft patients.30,31 A previous study with transmission polariscope 

observed that SME causes smaller orthopedic effects and greater buccal inclination 

of molars compared to RME in patients without cleft.23 No comparisons between the 

dentoalveolar effects of SME and RME were performed for individuals with BCLP. 

Only recently, a study including patients with unilateral and bilateral complete cleft lip 

and palate showed no significant differences between the quad helix appliance and 

the Hyrax expander for maxillary permanent first molar tipping. However, other 

dentoalveolar variables must be assessed to a better understanding of the occlusal 

effects of SME and RME in BCLP patients.9 

 

Specific objectives or hypotheses 

 

The aim of the present study was to compare the dentoalveolar effects of slow 

and rapid maxillary expansions in patients with bilateral complete cleft lip and palate 

using three-dimensional analyses on digital dental models. The null hypothesis was 

that SME and RME are not different regarding the maxillary dental arch changes in 

patients with BCLP. 

 

 

METHODS 

 

Trial design and any changes after trial commencement 

 

This study was a randomized clinical trial involving two parallel groups 

randomized with a 1:1 allocation ratio. No changes of methods were necessary after 

trial commencement. 
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Participants, eligibility criteria, and settings 

 

Ethical approval was obtained from Research Institutional Board of Hospital 

for Rehabilitation of Craniofacial Anomalies, University of São Paulo (protocol 

number 349169). 

Consecutive patients were recruited at the Institution, during the period from 

September of 2011 to September of 2013. Consent was obtained from the 

participant’s legal guardian before their recruitment. 

Eligibility criteria for the participants were: patients with bilateral complete cleft 

lip and palate; ages ranging from 7 to 11 years; lip and palate repair performed from 

3 to 24 months of age; and presence of maxillary dental arch constriction and need of 

maxillary expansion prior to secondary alveolar bone grafting. Exclusion criteria were 

the presence of associated syndromes and history of previous orthodontic treatment. 

 

Interventions 

 

Orthodontic exams, alginate impressions and installations, follow-up and 

removals of quad helix appliances and Hyrax expanders were performed by two 

experienced Orthodontists of the Institution and two Orthodontic residents, during the 

period from October of 2011 to September of 2014. 

At the initial orthodontic exam, the participants of the study and their legal 

guardians were informed about the need of a maxillary dental arch expansion prior to 

secondary alveolar bone grafting and they received invitation to participate of the 

study. Once informed consent was obtained, the patients were randomly allocated 

into two study groups: slow maxillary expansion group (SME group) or rapid maxillary 

expansion group (RME group). After at least a month after the initial orthodontic 

exam, patients returned for installing the expanders. 

SME group was treated with slow maxillary expansion using quad helix 

appliance (Fig. 1). The expander was constructed using 0.036” stainless steel round 

wires. Molar bands were adapted preferentially on maxillary first permanent molars. 

When these teeth were partially erupted, second deciduous molars were banded. 

Quad helix appliance was activated 6 mm (3 mm per side) and subsequent 

reactivations were performed extraorally at a 2-month interval. The expansion active 

phase ranged from 4 to 21 months. Expansions were considered adequate when the 
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palatal cusp tip of maxillary posterior teeth contacted the buccal cusp tip of 

mandibular posterior teeth. After the active expansion phase, the appliance was 

maintained in the oral cavity as a retainer for 6 months. Dental models were obtained 

immediately pre-expansion (T1) and 6 months after the end of the active expansion 

when the appliance was removed (T2). 

RME group was treated with rapid maxillary expansion using Hyrax expander 

(Fig. 2). Considering that the participants were in the mixed dentition, appliance 

anchorage was provided by bands adapted either on maxillary first permanent molars 

or second deciduous molars, and circumferential clamps bonded to deciduous 

canines. When second deciduous molars were banded, a lingual extension wire was 

placed in the partially erupted maxillary first permanent molars. The 11-mm screw 

(Dentaurum, Ispringen, Germany) was activated two-quarter turn in the morning and 

two-quarter turn in the evening. The expansion active phase ranged from 7 to 14 

days. Expansions were considered adequate when the palatal cusp tip of maxillary 

posterior teeth contacted the buccal cusp tip of mandibular posterior teeth. After this 

phase, the appliance was kept as a retainer for 6 months. Similarly to SME group, 

dental models were obtained immediately pre-expansion (T1) and 6 months after 

expansion at the occasion of expander removal (T2). 

Standardized dental models were scanned using the 3Shape R700 3D© 

scanner (3Shape A / S, Copenhagen, Denmark). Measurements were performed on 

the pre and post-expansion maxillary digital dental models using OrthoAnalyzer 3D© 

(3Shape A/S, Copenhagen, Denmark). 

 
Outcomes (primary and secondary) and any changes after trial commencement 
 

The primary outcomes were the changes in the maxillary dental arch widths 

(3-3, 4-4, 5-5, 6-6), arch perimeter, arch length, palatal depth and buccolingual 

inclination of posterior teeth (I3, I5, I6), as summarized in Figures 3, 4 and 5. The 

secondary outcome was the differential amount of expansion accomplished at canine 

and molar regions. There were no outcome changes after trial commencement. 
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Sample size calculation 

 

Calculation of sample size was based on the ability to detect a difference in 

the intercanine width (one of the primary outcomes) of 1.5 mm with an alpha error of 

5%, a power of 80% and a standard deviation of 1.87.32 Twenty-five participants were 

required in each group. 

 

Interim analyses and stopping guidelines 

 

 Not applicable. 

 

Randomization (random number generation, allocation concealment, 

implementation) 

 

 Computer-generated randomization based in random permuted blocks of 20 

patients was accomplished with Stata© Software (StataCorp, College Station, Tex) to 

ensure equal distribution of participants in the groups. Allocation concealment was 

achieved with sequentially, numbered, sealed, opaque envelopes containing the 

expansion modality allocation cards, which were prepared before the trial. One 

operator was responsible for opening the next envelope in sequence and 

implementing the randomization process. 

 

Blinding 

 

Blinding of patients and operator regarding the modality of expansion was not 

possible; however the outcome assessment was blinded because digital dental 

models were unidentified during analysis. 

 

Statistical analysis (primary and secondary outcomes, subgroup analyses) 

 

 One operator (A.C.M.A.) performed all the measurements on the digital dental 

models and repeated the measures in 30% of the sample at least one month later. 
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The study error was assessed using Dahlberg’s formula33 and paired t test to 

determine random and systematic errors, respectively. 

Normal distribution of variables was verified using Kolmogorov-Smirnov test. 

Intergroup comparisons for baseline data was performed using Student´s t test. Chi-

square test was used for intergroup comparison regarding sex ratio.  

Inter-phase changes analysis for both groups was performed using paired t 

test. Intergroup comparisons of primary and secondary outcomes were performed 

using Student’s t test. 

A statistical significance level of 5% (p<0.05) was regarded for all tests and 

associated 95% confidence intervals (CI) were calculated. All analyses were 

conducted with Statistica©, version 11 (StatSoft Inc., Tulsa, USA). 

 

 

RESULTS 

 

Participant flow (include flow diagram, early stopping and time periods) 

 

Eighty-three participants were recruited from September of 2011 to September 

of 2013; 21 patients (25.30%) were excluded because did not meet the eligibility 

criteria. Sixty-two patients were randomized in a 1:1 ratio to study groups (SME 

group, 31; RME group, 31). The trial ended when the sample size allowed a drop-out 

rate of 20%. Figure 6 shows the participants’ flow chart with reasons of losses and 

exclusions before and after randomization. 

 

Baseline data (include baseline table) 

 

Baseline characteristics showed that patients’ initial mean ages were similar in 

both groups (Table I). Treatment time was significantly greater for SME group 

compared to RME group (Table I). Most of the patients of both groups were male and 

no intergroup differences were found for sex distribution (Table I). 
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Numbers analyzed for each outcome, estimation and precision, subgroup 

analyses 

 

Five out of thirty-one (16.12%) and six out of thirty-one (19.35%) patients from 

SME and RME groups, respectively, were lost during enrollment because canines or 

maxillary deciduous molars have exfoliated and there was no enough dental 

anchorage to install the appliances. Expanders were installed in 26 patients of SME 

group and 25 participants of the RME group. One patient from SME group was 

excluded from the sample because the quad helix appliance was misadjusted. 

Twenty-five patients for each group were properly analyzed in their original assigned 

groups. The primary analysis was carried out on an intention-to-treat basis involving 

all patients randomized after consideration of missing data. 

Kolmogorov-Smirnov test showed that the variables studied had normal 

distribution in the sample, thus parametric statistical tests were used. Intraexaminer 

reliability was considered very good once our random errors are in accordance with 

the values found in another study that validated the arch width measurements in 

digital dental models (Table II).34 There were no significant systematic errors (Table 

II). No differences were found between the maxillary dental arch dimensions of SME 

and RME groups at T1 (Table III). 

SME and RME caused a significant increase of arch widths and arch 

perimeter (Tables IV and V). RME produced a significant decrease of arch length and 

palatal depth (Table V). Buccal tooth tip was significant only for maxillary deciduous 

canines in both groups (Tables IV and V). No statistical differences were observed 

between SME and RME changes (Table VI).  

Differently from the Hyrax expander, the quad helix appliance produced a 

differential expansion with a greater increase of intercanine width compared to the 

intermolar width (Table VII). 

 

Harms 

 

No serious harm was observed other than variable pressure sensations 

around the teeth, under the eyes and at the nasal area reported during treatment by 

participants of RME group. However, these symptoms disappeared rapidly with no 

major discomfort. 
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DISCUSSION 

 

Main findings in the context of the existing evidence, interpretation 

 

 Dentoskeletal effects of slow and rapid maxillary expansions in growing 

patients without craniofacial anomalies have been studied for decades.10-17 However 

there is a few number of clinical studies that analyzed the effects of SME and RME in 

patients with cleft lip and palate.9,18-20,22,35 There are differences in the expansion 

outcomes between patients with and without the integrity of the palate.14,22,36,37 

Our study sample was very homogeneous regarding the type of oral cleft, 

initial age and sex (Table I). The lack of statistical significance for intergroup 

comparison at T1 suggests that patients of both groups had no differences in the 

initial maxillary dental arch dimensions. Additionally, these findings confirm the 

sample homogeneity and ensure the effectiveness of randomization and allocation of 

the participants. 

The significant greater treatment time for SME compared to RME occurred for 

obvious reasons related to the activation protocol of each type of expander. The 

difference between RME and SME groups was associated to the difference in the 

active expansion time considering that the retention time was the same for both 

groups. RME corrected the arch constriction from 7 to 14 days consequent to the 

high speed of activation.14 On the other hand, SME took at least 2 months to correct 

the arch constriction due to the light forces delivered.24 No previous study has 

compared the treatment time of SME and RME in patients with cleft lip and palate. In 

noncleft patients, Akkaya et al. also found a greater treatment time for SME 

compared to RME.38 

In the SME group, the maxillary arch widths showed an increase of 3.98 to 

6.89mm, causing a mean increase of 7.97 mm in the arch perimeter (Table IV). 

These transversal changes are in accordance with a recent study in patients with 

complete cleft lip and palate that found similar arch widths increases after SME with 

quad helix appliance.9 In noncleft patients, Wong et al. found intercanine and 

intermolar width changes of 4.56 and 4.32 mm, respectively, producing an increase 

of the arch perimeter of 3.27 mm after SME.39 The greater increase of the intercanine 

width and arch perimeter observed in our study may be associated to the severe 
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constriction of the anterior region in patients with BCLP that is commonly more 

pronounced compared to noncleft individuals.6,7 

The arch length in the SME group did not change after expansion (Table IV). 

However, in contrast, a recent study found an increase of the arch length of 0.32 mm 

with SME in noncleft patients.39 The differences between the findings in patients with 

and without oral clefts may be related to a small posterior displacement of premaxilla 

toward the alveolar cleft, after the expansion in the last.40 While the distal rotation of 

maxillary first permanent molars contributes for the arch length increase in noncleft 

individuals, in patients with BCLP, the posterior settlement of premaxilla on the 

widened alveolar cleft compensate the change, resulting in a numerical stability of 

the arch length.41 

The palatal depth showed no significant changes after SME (Table IV). A 

reduction of palatal depth would be expected as the posterior dentoalveolar ridges 

bend buccally with SME.42 However, a very slight posterior tooth inclination occurred 

in the SME group (Table IV). Additionally, a possible extrusion of posterior teeth 

during expansion could have hypothetically compensated the reduction tendency. On 

the other hand, Ciambotti et al. observed a stability of palatal depth after expansion 

with nickel-titanium slow palatal appliance in noncleft patients.42 

After SME, the buccal inclination of deciduous canines, second deciduous 

molars and first permanent molars increased 4.13, 0.12 and 0.42 degrees, 

respectively, (Table IV). Significant differences were found only for the deciduous 

canines possibly because they are single-rooted teeth and expansion was greater at 

the anterior region of the maxillary dental arch (Table IV). Additionally, in our study, 

anchorage posterior teeth varied between deciduous second molars and first 

permanent molars what might have influenced the final results of posterior teeth 

inclination. All previous studies restricted the assessment of inclination to posterior 

teeth and did not include the maxillary canines. A previous study found a significant 

increase of the buccal inclination of first permanent molars of 7 degrees using quad 

helix appliance in patients with unilateral cleft lip and palate.9 In noncleft patients, 

Wong et al. assessed only the buccolingual inclination changes of first permanent 

molars and found an increase of buccal tipping of 4 degrees after SME.39  

In the RME group, the arch widths increased significantly from 3.53 to 6 mm 

causing a significant increase in the arch perimeter of 5.22 mm (Table V). The 

findings related to the transversal increase are in accordance with previous studies in 
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individuals with CLP.9,19,35 No study assessed the arch perimeter using rapid 

maxillary expanders in cleft patients. In noncleft individuals, Akkaya et al. found 

intercanine and intermolar widths increase of 6.35 and 9.05 mm, respectively, 

producing an arch perimeter increase of 6.85 mm after RME with Hyrax expander.38 

The arch perimeter changes are highly predicted from changes in posterior teeth 

widths.38,43,44 A classical study performed regression analyses and found that 

changes in arch perimeter are approximately 0.7 times the premolar expansion.43 

The arch length showed a significant decrease of 0.99 mm after RME (Table 

V). This statistical significance may have occurred due to a posterior displacement of 

pre-maxilla after the widening of the alveolar cleft consequent to the orthopedic 

effect. In patients without cleft, the arch length also shows a reduction after 

expansion.29,44,45 The decrease of arch length observed in noncleft patients is 

associated to a lingual inclination of maxillary central incisors that occur together with 

the spontaneous closure of maxillary interincisor diastema.45 During RME passive 

period, maxillary central incisors move mesial and lingually closing the central 

diastema.46 

The slight and significant decrease of the palatal depth observed for the RME 

group (Table V) may be associated to the lowering of the palatal shelves classically 

described in the literature.23,47. No previous study evaluated the palatal depth after 

expansion in patients with cleft lip and palate and this deficiency may be due to the 

methodological difficulties with conventional dental models. The digital dental models 

permit to measure other parameters not evaluated before with conventional 

methodologies, including palatal depth, palatal area and volume.48,49 

In our study, RME caused a significant buccal tip only of the canines (Table 

V). No other study has assessed the buccolingual inclination of deciduous canines in 

cleft patients. The absence of significant buccal tip of molars is in agreement with a 

recent study performed in unilateral CLP using cone-beam computed tomography 

that did not find tooth inclination of minor segment posterior teeth after RME.35 In 

noncleft patients, buccal inclination of posterior teeth was consistently 

found.15,27,28,42,43 Hypothetically, noncleft patients has a slighter greater resistance 

associated to the midpalatal suture that favor posterior teeth buccal inclination.27 

Additionally, the variation in the teeth that received bands in our sample may have 

influenced the results because minimized the mean buccal inclination of deciduous 

and permanent molars. 
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Intergroup comparison of maxillary dental arch changes showed no 

statistically significant differences for all evaluated parameters (Table VI). In other 

words, no differences were observed for the primary outcomes of slow and rapid 

maxillary expansions in patients with BCLP. Similarly, a recent study found no 

significant differences between SME and RME in patients with either unilateral or 

bilateral CLP, stating that slow maxillary expansion was a reasonable alternative to 

rapid maxillary expansion in patients with oral clefts.9 On the other hand, previous 

studies found that, in noncleft patients, SME produces greater buccal inclination of 

teeth and smaller orthopedic effects compared to RME.23,38 The absence of 

differences between SME and RME found in the current study may be explained by 

the absence of midpalatal suture in patients with BCLP.50,51 The absence of 

intermaxillary suture may decrease the resistance to the lateral movement of the 

maxillary segments and may produce orthopedic effects even when lighter forces of 

slow expansion are delivered.24,52 

Finally, the last parameter for comparing SME and RME was the capability of 

producing differential expansion. Quad helix appliance caused a greater expansion in 

the intercanine region compared to the intermolar region (Table VII). This finding is in 

accordance with the results of a recent study that found a differential expansion of 

4.15 mm using quad helix expander in patients with unilateral and bilateral CLP.9 

This greater expansion in the anterior region than in the posterior region of the 

maxillary dental arch is frequently necessary in patients with BCLP because they 

have greater constrictions of intercanine width compared to intermolar width.8 

Differently from SME, RME did not cause differential expansion (Table VII). This 

finding is in accordance with the results of other study that found a non-significant 

differential expansion with Hyrax expander in patients with CLP.9 In noncleft patients, 

Bratu et al. observed a non-significant differential expansion between inter-first 

premolars and intermolar expansion, after RME.53 The tendency to promote similar 

intercanine and intermolar widths changes in cleft and non-cleft patients may be 

related to the fact of Hyrax presents a screw with parallel opening.54  Very recently, a 

new RME expander was described in the literature with the goal of producing 

differential expansions.55 This appliance differs from the conventional Hyrax 

expander due to the presence of two expansion screws and the possibility of 

promoting an anteriorly divergent expansion.55 
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No important harm was caused to the participants of this study. The benefits 

and collateral effects of both type of expander were already known from previous 

literature in individuals without oral clefts. 

Considering that no significant differences were found between the 

dentoalveolar effects of SME and RME, both modalities of expansion seem to be 

equally effective for the treatment of maxillary dental arch constriction in patients with 

BCLP. Although the quad helix appliance is considered an effective and simple 

expander56 with a favorable cost-benefit56-59, treatment time was slight greater than 

that observed for the Hyrax expander. 

 

Limitations 

 

The limitation of this study was the variation in posterior anchorage teeth. In 

SME group, 9 (36%) patients had maxillary second deciduous molars banded while 

16 (64%) patients had the bands adapted on the maxillary first permanent molars. In 

RME group, this values corresponded to 13 (52%) and 12 (48%) patients, 

respectively. These limitations should have influenced the outcomes observed for 

molar buccal inclination. However, this problem could not be avoided in a study on an 

intention-to-treat basis. In the mixed dentition, some patients still had the distal 

aspect of permanent first molar covered by gingiva while other patients had 

advanced root resorption in the second deciduous molars.  

Dental model analysis does not permit the estimation of the orthopedic effects 

produced by each type of expander. Future studies should compare the bone 

changes of SME and RME by means of CBCT. 

 

Generalizability 

 

 The generalizability of these results might be limited to patients with BCLP in 

the mixed dentition because expansion effects differ according to age and presence 

of midpalatal suture. Additionally, these results cannot be generalized to different 

type of expanders or to the same expanders used with different activation protocols. 
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CONCLUSIONS 

 

• The null hypothesis was not rejected. Slow and rapid maxillary expansions 

seem to cause similar maxillary dental arch changes in patients with bilateral 

complete cleft lip and palate;  

• Differently from the conventional Hyrax expander, quad helix appliance can 

perform a differential expansion in maxillary dental arch. On the other hand, 

SME demands a greater treatment time compared to RME.  
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FIGURE CAPTIONS 

 

Fig 1. Pre and post-expansion digital dental models of three patients of slow 

maxillary expansion group. 

 

Fig 2. Pre and post-expansion digital dental models of three patients of rapid 

maxillary expansion group. 

 

Fig 3. Arch widths considered the distances 3-3 (intercanine distance at the level of 

the gingival margin), 4-4 (distance between first deciduous molars), 5-5 (distance 

between second deciduous molars) and 6-6 (inter-first permanent molar distance). 

Arch perimeter was the sum of P3-6, P1-3, P1-3’and P3-6’. 

 

Fig 4. Arch length (AL) was measured in the horizontal plane from the mesial aspect 

of first permanent molars to the point between the maxillary central incisors. The 

palatal depth (PD) was measured from a line passing through the mesial gingival 

papilla of first permanent molars to the deepest point on the palate, perpendicularly 

to the arch length. 

 

Fig 5. Buccolingual inclination was measured considering the angle between the 

occlusal plane and a tangent line passing through the most prominent point on the 

buccal aspect of the clinical crown of deciduous canines (I3), second deciduous 

molars (I5) and first permanent molars (I6). The occlusal plane was built considering 

three occlusal points: buccal cusp tip of maxillary first permanent molars on both 

sides and the most mesial point of the incisal edge of the right maxillary central 

incisor. 

 

Fig 6. CONSORT diagram showing patient flow during the trial. 
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Table I. Intergroup comparisons for age, treatment time and sex ratio (Student’s t test 

and Chi-square test) 

 SME group  

(n=25) 

RME group  

(n=25) 

 

Variable Mean SD Mean SD p 

Initial age (years) 8.85 0.99 8.95 1.35 0.767 

Treatment time (months) 11.00 4.58 7.20 3.51 0.002* 

            Sex 
Male 19  18  

0.851 
Female 6  7  

*  - Statistically significant (p<0.05). 

SD – Standard deviation.  
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Table II.  Random and systematic errors of the measurements performed on the 

digital dental models (Dahlberg’s formula and paired t test) 

 1st measurement 

(n=15) 

2nd measurement 

(n=15) 

 

Variable Mean SD Mean SD Error p 

3-3 20.57 6.19 20.62 6.04 0.21 0.554 

4-4 24.77 5.10 25.18 5.66 0.72 0.132 

5-5 31.05 4.78 31.09 4.92 0.23 0.663 

6-6 37.22 5.54 37.05 5.19 0.42 0.324 

Arch perimeter 64.51 15.58 64.18 16.32 0.74 0.773 

Arch length 23.30 3.44 23.38 3.67 0.45 0.629 

Palatal depth 8.10 2.68 7.81 2.55 0.42 0.072 

I3 74.41 8.22 75.08 8.28 0.52 0.291 

I5 78.35 4.96 78.36 4.66 0.34 0.934 

I6 80.26 4.12 80.02 4.05 0.42 0.132 

 * - Statistically significant (p<0.05).  
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Table III. Intergroup comparability at T1 (Student’s t test) 

• - Statistically significant (p<0.05). 

  

 SME group  

(n=25) 

RME group  

(n=25) 

 

Variable Mean SD 95% CI Mean SD 95% CI p 

3-3 19.53 3.96 3.09 - 5.51 18.90 4.44 3.37 - 6.48 0.745 

4-4 24.53 4.35 3.33 - 6.28 24.14 3.27 2.48 - 4.77 0.686 

5-5 30.08 3.21 2.45 - 4.63  29.68 3.53 2.72 - 5.05 0.656 

6-6 34.42 3.94 3.00 - 5.76 35.68 3.95 3.06 - 5.61 0.303 

Arch perimeter 68.54 8.27 6.46 - 11.51 69.73 7.55 5.62 - 11.50 0.864 

Arch length 25.01 3.77 2.94 - 5.25 24.81 3.68 2.83 - 5.26 0.984 

Palatal depth 9.30 2.65 2.07 - 3.68 8.53 2.46 1.92 - 3.42 0.295 

I3 77.08 6.99 5.84 - 8.72 74.48 6.72 5.56 - 8.49 0.086 

I5 78.59 6.34 5.22 - 8.09 77.15 5.82 4.78 - 7.45 0.283 

I6 80.12 5.87 4.83 - 7.49 79.15 5.44 4.51 - 6.85 0.425 
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Table IV. Inter-phase comparison for SME group (Paired t test) 

 Pre-expansion Post-expansion Change  

Variable Mean SD 95% CI Mean SD 95% CI Mean SD 95% CI p 

3-3 19.53 3.96 3.09 - 5.51 26.11 4.00 3.12 - 5.57 6.58 3.58 5.10 - 8.06 <0.001* 

4-4 24.53 4.35 3.33 - 6.28 31.42 4.07 3.11 - 5.88 6.89 3.47 5.31 - 8.47 <0.001* 

5-5 30.08 3.21 2.45 - 4.63  35.34 3.42 2.62 - 4.95 5.26 2.63 4.06 - 6.46 <0.001* 

6-6 34.42 3.94 3.00 - 5.76 38.40 3.36 2.56 - 4.91 3.98 2.41 2.85 - 5.11 <0.001* 

Arch perimeter 68.54 8.27 6.46 - 11.51 76.52 6.85 5.35 - 9.53 7.97 6.73 5.19 - 10.76 <0.001* 

Arch length 25.01 3.77 2.94 - 5.25 24.66 4.19 3.27 - 5.83 -0.35 1.35 -0.91 - 0.20 0.205 

Palatal depth 9.30 2.65 2.07 - 3.68 8.65 2.88 2.25 - 4.01 -0.65 1.72 -1.36 - 0.06 0.071 

I3 77.08 6.99 5.84 - 8.72 81.10 5.79 4.82 - 7.25 4.13 4.37 2.86 - 5.40 <0.001* 

I5 78.59 6.34 5.22 - 8.09 78.76 7.58 6.20 - 9.78 0.12 12.17 3.69 - 4.19 0.900 

I6 80.12 5.87 4.83 - 7.49 80.54 5.38 4.40 - 6.68 0.42 6.53 1.61 - 2.45 0.877 

* - Statistically significant (p<0.05).  
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Table V. Inter-phase comparison for RME group (Paired t test) 

  Pre-expansion  Post-expansion        Change  

Variable Mean SD 95% CI Mean SD 95% CI Mean SD 95% CI P 

3-3 18.90 4.44 3.37 - 6.48 24.01 4.02 3.06 - 5.88 5.11 2.74 3.82 - 6.39 <0.001* 

4-4 24.14 3.27 2.48 - 4.77 30.15 3.36 2.55 - 4.91 6.00 3.99 4.13 - 7.87 <0.001* 

5-5 29.68 3.53 2.72 - 5.05 35.14 2.99 2.30 - 4.27 5.46 2.89 4.18 - 6.75 <0.001* 

6-6 35.68 3.95 3.06 - 5.61 39.21 4.36 3.37 - 6.17 3.53 2.73 2.35 - 4.71 <0.001* 

Arch perimeter 69.73 7.55 5.62 - 11.50 74.96 6.57 4.90 - 10.01 5.22 5.09 2.60 - 7.85 <0.001* 

Arch length 24.81 3.68 2.83 - 5.26 23.81 3.27 2.51 - 4.67 -0.99 2.04 -1.90 - -0.09 0.033 

Palatal depth 8.53 2.46 1.92 - 3.42 7.58 2.78 2.17 - 3.87 -0.95 2.23 -1.87 - -0.03 0.043 

I3 74.48 6.72 5.56 - 8.49 78.34 6.89 5.69 - 8.73 3.74 4.59 2.33 - 5.16 <0.001* 

I5 77.15 5.82 4.78 - 7.45 79.58 6.12 4.78 - 7.45 2.16 6.63 0.01 - 4.34 0.061 

I6 78.60 5.44 4.51 - 6.85 79.15 5.70 1.55 - 2.65 0.54 7.08 1.55 - 2.65 0.603 

* - Statistically significant (p<0.05).
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Table VI. Intergroup comparisons for expansion changes (Student’s t test) 

 SME group  RME group   

Variable Change SD 95% CI Change SD 95% CI p 

3-3 6.58 3.58 5.10 - 8.06 5.11 2.74 3.82 - 6.39 0.137 

4-4 6.89 3.47 5.31 - 8.47 6.00 3.99 4.13 - 7.87 0.453 

5-5 5.26 2.63 4.06 - 6.46 5.46 2.89 4.18 - 6.75 0.755 

6-6 3.98 2.41 2.85 - 5.11 3.53 2.73 2.35 - 4.71 0.572 

Arch perimeter 7.97 6.73 5.19 - 10.76 5.22 5.09 2.60 - 7.85 0.162 

Arch length 0.35 -1.35 -0.91 - 0.20 -0.99 2.04 -1.90 - -0.09 0.205 

Palatal depth 0.65 -1.72 -1.36 - 0.06 -0.95 2.23 -1.87 - -0.03 0.596 

I3 4.13 4.37 2.86 - 5.40 3.74 4.59 2.33 - 5.16 0.679 

I5 0.12 12.17 3.69 - 4.19 2.16 6.63 0.01 - 4.34 0.394 

I6 0.42 6.53 1.61 - 2.45 0.54 7.08 1.55 - 2.65 0.507 

* - Statistically significant (p<0.05).  
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Table VII. Comparison between the changes in intercanine and intermolar widths 

observed in SME and RME groups (Student’s t test) 

 C13-23 C16-26  

 Variable Change SD 95% CI Change SD 95% CI p 

SME group 6.58 3.58 5.10 - 8.06 3.98 2.41 2.85 - 5.11 0.008* 

RME group 5.11 2.74 3.82 - 6.39 3.53 2.73 2.35 - 4.71 0.067 

* - Statistically significant (p<0.05). 
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3 DISCUSSION 

 

 

Randomized clinical trial is a modality of study with high level of scientific 

evidence, because rigorous criteria to control methodological bias are used, such as 

the specification of eligibility criteria, sample size calculation, description of blinding, 

method error analysis, and detailed description of the number of participants in the 

sample lost during the follow-up time (MOHER; SCHULZ; ALTMAN, 2001). 

Only one study of the literature, performed a randomized clinical trial 

comparing the dentoalveolar effects of SME and RME in patients with CLP 

(VASANT; MENON; KANNAN, 2009). However, this aforementioned study has some 

methodological limitations, such as the inclusion of patients with unilateral and 

bilateral CLP in the same group, and the performing of manual measurements 

difficult to be reproduced and without validation. Additionally, this study shows 

moderate risk of bias, because there is a lack of sample size calculation, power test, 

method error analysis, and description of randomization, blinding and recruitment of 

the participants. 

A systematic review recently published in the literature (PLINT et al., 2006) 

observed an improvement in the scientific quality of randomized clinical trials that 

were developed based on the "CONSORT checklist", available on the "CONSORT 

group" website. Therefore, in order to minimize the risk of bias and increase the 

reliability of our results, the current study was developed based on the "CONSORT 

checklist" and the "CONSORT explanation and elaboration: updated guidelines for 

reporting parallel group randomized trials" (SCHULZ; ALTMAN; MOHER, 2010). 

These two scientific publications were written aiming to guide researchers in the 

development of randomized clinical trial with a high scientific rigor. 

 Regarding the methodology of the current study, all the variables were 

assessed using measurements performed on digital dental models. The three-

dimensional analysis of dental models started with the digital revolution occurred in 

the 90s, and nowadays, it has been widely used in the development of Orthodontic 

researches because it enables the demarcation of points, the drawing of lines and 

the performing of linear and angular measurements (RHEUDE et al., 2005; 

WHETTEN et al., 2006). Therefore, the three-dimensional analyses of digital dental 
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models allow assess with high accuracy and reproducibility variables that are difficult 

to be measured manually in conventional dental models, such as the palatal depth, 

palatal volume, and inclination and angulations of teeth (BRAUMANN et al., 2002; 

SANTORO et al., 2003; ZILBERMAN; HUGGARE; PARIKAKIS, 2003; QUIMBY et 

al., 2004; ASQUITH; GILLGRASS; MOSSEY, 2007; OKUNAMI et al., 2007; 

DALSTRA; MELSEN, 2009; KREY; BORNGEN; DANNHAUER, 2009). Measuring 

these variables is possible due to the vertical, horizontal, and transverse virtual cross 

sections that can be performed in the three-dimensional models using specific 

computer software (BRAUMANN et al., 2002; KREY; BORNGEN; DANNHAUER, 

2009). 

Based on the results of the current study, it is suggested to conduct more 

studies evaluating and comparing three-dimensionally the shape of maxillary dental 

arch and the palatal volume of patients with BCLP before and after SME and RME. 

Another suggestion is performing the overlap of digital dental models obtained at two 

different times. This procedure may allow the visualization of dentoalveolar changes 

caused by treatment. The assessment of these other variables may complement the 

findings of the current study and may contribute to a greater understanding about the 

dentoalveolar effects of slow and rapid maxillary expansions in patients with bilateral 

complete cleft lip and palate. 
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4 FINAL CONSIDERATIONS 

 

 

The absence of differences between the dentoalveolar effects of slow and 

rapid maxillary expansions in patients with bilateral complete cleft lip and palate 

suggests that both expansion modalities can be properly used in the treatment of 

patients with BCLP. Additionally, both slow and rapid maxillary expanders used in the 

current study showed clinically relevant advantages and disadvantages. Quad helix 

appliance promoted a differential expansion of the intercanine width compared to the 

intermolar width in maxillary dental arch, while Hyrax expander does not. Therefore, 

quad helix can be considered a reasonable alternative appliance to Hyrax. However 

SME using quad helix appliance was associated to a greater treatment time 

compared to RME using Hyrax expander. These parameters must be considered by 

Orthodontists for the achievement of an effective treatment in patients with BCLP. 
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ANNEX A – Ethics Committee approval, protocol number 349169 (front). 
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ANNEX A – Ethics Committee approval, protocol number 349169 (verso). 
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ANNEX A – Ethics Committee approval, protocol number 349169 (front). 
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ANNEX B – Informed consent. 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

 

Pelo presente instrumento que atende às exigências legais, o Sr (a) 
____________________________________________________________ , portador (a) da célula de identidade 
______________________________________________________, responsável pelo (a) paciente 
*___________________________________________________________, após leitura minuciosa deste 
documento, devidamente explicado pelos profissionais em seus míimos detalhes, ciente dos serviços e 
procedimentos aos quais será submetido, não restando quaisquer duvidas a respeito do lido e explicado, firma 
seu CONSENTIMENTO LIVRE E ESCLARECIDO concordando em participar da pesquisa: “ Efeitos 
suscitados pela expansão rápida e lenta da maxila em pacientes com fissura transforame incisivo bilateral: 

avaliação por meio da Tomografia Computadorizada Cone-beam e por modelos dentários digitais.”, 
realizada pela Drª Araci Malagodi de Almeida, nº do Conselho: CROSP 26.373, que tem como objetivo: avaliar 
e comparar os efeitos dentoesqueléticos da expansão rápida da maxila e da expansão lenta maxilar, por meio da 
tomografia computadorizada cone-beam (TCCB) e por modelos dentários em pacientes com fissura transforame 
incisivo bilateral. Para esta finalidade, serão realizados uma moldagem e um exame de tomografia 
computadorizada de feixe cônico antes da instalação do aparelho expansor do palato e após a remoção do 
mesmo. O tempo previsto para tomada da moldagem equivale à aproximadamente 20 minutos, e a realização do 
exame de tomografia computadorizada de feixe cônico equivale a 30 minutos. Esses exames serão realizados no 
HRAC-USP, no dia da consulta inicial para planejamento ortodôntico ou no dia programado para instalação do 
aparelho expansor, no Setor de Odontologia (área de Ortodontia), assim como na consulta para a remoção do 
expansor e substituição pelo aparelho de contenção fixa. É importante mencionar que o exame de tomografia 
computadorizada de feixe cônico substituirá o conjunto de exames radiográficos extra e intrabucais, requisitados 
antes do tratamento ortodôntico e previamente à cirurgia de enxerto ósseo alveolar. O benefício da investigação 
deste tipo consiste em indicar o melhor tipo de aparelho para expansão maxilar, de acordo com cada caso em 
particular.  
“Caso o sujeito da pesquisa queira apresentar reclamações em relação à sua participação na pesquisa, poderá 
entrar em contato com o Comitê de Ética em Pesquisa em Seres Humanos do HRAC-USP pelo endereço Rua 
Silvio Marchione, 3-20 no Serviço de Apoio ao Ensino, Pesquisa e Extensão ou pelo telefone (14) 3235-8421”. 
 
Fica claro que o sujeito da pesquisa ou seu representante legal pode, a qualquer momento, retirar seu 
CONSENTIMENTO LIVRE E ESCLARECIDO e deixar de participar desta pesquisa, ciente de que todas as 
informações prestadas tornar-se-ão confidenciais e guardadas por força de sigilo profissional (Art.9°. do Código 
de Ética em Odontologia). 
 
Por estarem de acordo assinam o presente termo. 
 
Bauru-SP, _______ de _____________________ de ________. 
 
____________________________ _                                   _ ______________________________ 
Assinatura do Sujeito da Pesquisa           Assinatura da Pesquisa Responsável 

               ou responsável 

 
* A SER PREENCHIDO, SE O SUJEITO DA PESQUISA NÃO FOR O PACIENTE. 
 
Nome da Pesquisadora Responsável: 
Araci Malagodi de Almeida 
Endereço Institucional: Rua Sílvio Marchione, 3-20 
Cidade: Bauru   Estado: São Paulo   CEP: 17.012-900 
Telefone: 14 3235-8000 (ramal 8146)   e-mail: amalagodi@yahoo.com.br 
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ANEXO C – Informed consent. 

 

FORMULÁRIO DE CONSENTIMENTO INFORMADO 

 

Permissão para uso de imagem para fins científicos 

 

Eu, ______________________________________________________________________ , brasileiro (a), 
residente no endereço _______________________________________________________________, na cidade 
de _______________________, portador (a) da cédula de identidade ____________________, responsável pelo 
(a) paciente _________________________________________________________________, permito as Drs. 
Araci Malagodi de Almeida e Daniela Gamba Garib Carreira o uso e publicação de minhas imagens fotográficas 
para fins científicos. Estou ciente de que não serei remunerado (a) pelo uso destas imagens. 

 

Entendo que poderei ser reconhecido (a) por terceiros e que minhas fotografias e/ou tomografias poderão ser 
publicadas na internet e serem acessadas pelo público em geral, embora haja sigilo quanto às informações 
pessoais. Os profissionais citados acima e/ou os responsáveis pelo uso das imagens não poderão ser 
responsabilizados pela eventual utilização inadequada das mesmas. As imagens fotográficas serão somente do 
terço inferior da face sem que apareçam os olhos. 

 

Estou ciente de que, caso não aceite assinar este termo, receberei dos profissionais acima a mesma qualidade de 
atendimento e tratamento. 

 

Bauru-SP, ________de ____________________________ de 20 _____. 

 

 

Assinatura: ______________________________________________________________________ 

 

Nome do paciente: _________________________________________________________________ 

 

Referência: www.indexaonline.com.br/indexaonline/pt/revistas/arquivos/form.pdf 
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ANNEX D – CONSORT 2010 Check-list (front). 
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ANNEX D – CONSORT 2010 Check-list (verso). 
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ANNEX E – Guidelines for AJO-DO submissions: Randomized Clinical Trials 

(Front).  
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ANNEX E – Guidelines for AJO-DO submissions: Randomized Clinical Trials 

(verso).  
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ANNEX E – Guidelines for AJO-DO submissions: Randomized Clinical Trials 

(front). 
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ANNEX E – Guidelines for AJO-DO submissions: Randomized Clinical Trials 

(verso). 
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ANNEX E – Guidelines for AJO-DO submissions: Randomized Clinical Trials 

(front). 
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