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Resumo

Devido ao crescente registro de méas oclusdes dentro do servigo publico de saide tornou-
se necessario viabilizar a incorporacdo de procedimentos ortoddnticos pelo setor, por
meio da aprovacio de novos procedimentos no Sistema Unico de Salde (SUS), como
tratamentos ortodonticos corretivos com aparelhos fixos. No entanto, os alinhadores
estéticos como o Invisalign System (IS) evoluiram para realizar procedimentos
ortodénticos com rapidez, estética e simplicidade de uso satisfatdrias. Essa nova
abordagem levanta questdes sobre a viabilidade econdmica do tratamento ortoddntico nos
servicos publicos. Objetivo/metodologia: serd realizada avaliagdo econémica com
minimizacao de custos, através do microcusto (down-top) dos custos médicos diretos para
ambas as opc¢des de tratamento. Resultados: O tratamento com o aparelho fixo (AF)
convencional foi de R$ 2.214,60, tendo capacidade para atender 160 pacientes em um
periodo de 15 meses considerando 15 consultas de manutencao para cada paciente. Ja para
o Sistema Invisalign (SI) o resultado foi o custo de R$ 5.934,52, tendo capacidade maxima
de tratamento de 800, pois o0 IS precisou de 4 consultas de manutengdo em 15 meses. O
valor do tratamento incluiu a hora clinica de R$ 95,62 para uma ortodontia nos servicos
publicos para as duas alternativas. Conclusdo: Atualmente, o Sl é quase 3 vezes mais caro
que o AF onde os servigos publicos precisam avaliar a viabilidade econdmica, eficacia
clinica para os servigos e 0s pacientes. Ambas as alternativas trazem vantagens
econémicas e de fluxo de trabalho a serem avaliadas para o futuro da ortodontia nos
servicos publicos.

Palavra-chave: analise econdmica, aparelho fixo convencional, alinhadores, aparelho

removivel.



Abstract

Due to the increasing registration of malocclusion inside the public health service it
became necessary to enable the incorporation of orthodontic procedures by the sector,
through the approval of new procedures in the Unified Health System (SUS), such as
corrective orthodontic treatments with fixed appliances. However, esthetic aligners as
Invisalign System (1S) have evolved to perform orthodontic procedures with satisfactory
speed, aesthetics, and simplicity of use. This new approach raises questions about the
economic  viability of orthodontic treatment in the public services.
Objective/methodology: cost-minimization economic evaluation will be carried out,
through the microcosting (down-top) of direct medical costs for both treatment options.
Results: The treatment with the conventional fixed appliance (FA) was of R$ 2,214.60,
having the capacity to care for 160 patients in a period of 15 months considering 15
maintenance appointments for each patient. As for the Invisalign System (IS) the result
was the cost of R$ 5.934,52, having a maximum capacity of treating 800 because IS
needed 4 maintenance appointments within 15 months. The treatment value included the
clinical hour of R$ 95,62 for an orthodontics inthe public services for the two alternatives.
Conclusion: Nowadays, IS is almost 3 times more expensive than FA where the public
services need evaluate the economic viability, clinical effectiveness for the services and
the patients. Both alternatives bring clinical, economic and workflow advantages to be

evaluated for the future of orthodontics in public services.

Key words: cost-analysis, orthodontics fixed appliance, orthodontics appliance,

removable, aligners
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1- Introducéo*

Devido a transformacdo epidemioldgica que passa a saude bucal, com o acentuado
declinio das céries, e maior registro de aumento de méas oclusdes?** e sob a referéncia
dos principios constitucionais de integralidade e equidade do Sistema Unico de Salde
(SUS), tornou-se necessario viabilizar a incorporacdo de procedimentos ortodonticos pelo
setor. Sendo assim, desde 2010 o Ministério da Salde passou a financiar, por meio da
Portaria Ministerial N° 718/SAS, novos procedimentos no SUS como os tratamentos
ortodonticos corretivos podendo beneficiar o servico com a disponibilidade de aparelhos

fixos convencionais para tratamento dos seus USUArios.

Entretanto, a questao do conforto e estética sdo procurados pelos pacientes>®. Com
esta visdo, varias ferramentas foram lancadas no mercado, como braquetes de porcelena,
para tornar mais estética a aparéncia do aparelho durante o tratamento, mas ainda a
insatisfacdo dos pacientes emrelagéo a estética . Sendo assim, comuma proposta lancada
por Kesling em 19458 com os “aparelhos invisiveis” (positioners) e, posteriormente,
aperfeicoada em 1999 pela Align Technology com o Sistema Invisalign (alinhadores
estéticos) esta nova proposta de tratamento conseguiu suprir a necessidade estética
procurado pelos pacientes®. O tratamento baseia-se num conjunto de alinhadores estéticos
sequenciais para a movimentacdo ortoddntica. Sendo indicado principalmente para
apinhamento leves a moderados (1 a 6mm), refinamento, acabamento e finalizacao
ortoddntical®t:12131415 - Com isto, o oferecimento de novos recursos (equipamentos,
procedimentos técnicos, e cuidados) na Ortodontia gerou questionamentos da viabilidade
econdmica para o servico publico pela rapidez satisfatoria, estética e simplicidade de uso,
além da menor necessidade de consultas de controle para o tratamento!®.Com o

desconhecimento da viabilidade econdmica podem-se realizar analises econdmicas.
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Dentre todos os tipos de andlises econdmicas (custo-minimizagdo, custo-
efetividade, custo-utilidade e custo-beneficio) focaremos na analise custo-minimizagao
(ACM) porque de uma maneira de facil compreensdo compara estratégias com
efetividades semelhantes, e responde a pergunta acerca da alternativa de tratamento que
apresenta o menor custo'’!® calcula-se a diferenca dos custos entre as intervencgdes
alternativas que apresentam resultados equivalentes permitindo a comparagdo econémica
destes considera-se o desempenho semelhante das intervengGes comparadas ou quando
ha duas possibilidades de tratamento com a mesmo eficacia e consequéncia para a salde
do paciente, mas custos diferentes, o tratamento com custo menor é selecionado®?°.

Ressalta-se o tratamento ortodéntico, tanto com aparelhos fixos convencionais e
quanto os alinhadores estéticos (Sistema Invisalign) com protocolos clinicos adequados
na saude publica, € capaz de reduzir custos, ter poucas horas clinicas, proporcionar uma
pratica mais simplificada, e com Otimos resultados. Contudo, o caminho para
implementacdo do tratamento ortoddntico de uma maneira mais universal € amplo, longo,
e 0 conhecimento dos custos pode tornad-lo viavel em um tempo menor. Deste modo,
apresentamos uma analise econémica do tipo custo-minimizacao para tratamento de mas
oclusdes de Classe | e de Classe I, sem extracdes, com apinhamento dentario, a partir de
um protocolo clinico, comparando os custos do aparelho fixo convencionais e com 0s

aparelhos removiveis estético.
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Introduction

The Ministry of Health since 2010, started to finance through Ministerial
Ordinance No. 718/SAS, new procedures in the public services such as corrective
orthodontic treatments®. Based on the epidemiological surveys in Brazil on the year 2010
and 2015 in S&o Paulo, with a more accurate registration of dental caries and malocclusion
and showed a transformation of oral health with a decrease of dental caries and the
demonstrating the prevalence of malocclusion??. Since 2010 was registered a prevalence
of severe and very severe malocclusion from15 to 19 years of age were equal to 6.6% and
10.3%, respectively. In SB S&o Paulo was demonstrated the prevalence of malocclusion
in individuals, with 16,91% of anterior overjet (>3 mm); 13, 13% of mandibular overjet
and 10,10% of anterior openbite by the Dental Aesthetic Index (DAI)?

Nowadays the treatment with conventional fixed appliances offers a predictable
and stable treatment, but the demand for more aesthetic appliances encouraged the
manufacturing of aesthetic ceramic brackets and orthodontic archwires*®. This situation
led the improvement of the esthetic aligners proposal of Dr. Kesling since 1945 by Align
Technology creating the Invisalign System (1S)®. Initially, this proposal was used only for
orthodontic finalization or orthodontic treatment retention’. However, several studies®®
have evaluated the effectiveness of these aesthetic aligners, which still present a limitation
in therapeutic effectiveness for malocclusions, being indicated for crowding or spacing,
mild and moderate crowding, non-skeletal constricted arches and treatments relapse after
few years therapy. It is important to imply that the Invisalign System also contributes with
clinical and biological advantages, making them increasingly interesting for orthodontists

and patients®10:1L,

Evaluating all the advantages of the Invisalign System and the increasing
utilization of these orthodontic treatments in private clinics, the public service ponders
about the financial viability of the system. Therefore, due to the lack of knowledge about
the economic viability of corrective orthodontic treatment in public health services,
economic evaluations are carried out in order to choose orthodontic services, because the
limited economic resources of public services and the lack of these evaluations can lead
to high expenses or reduction in services from other areas of healthcare'?!3. These

evaluations identify information about the costs and benefits of the most relevant

13



technologies, thus determining the technology that may offer the lowest cost to the public
service and greater benefits to the population®2,

However, implementing orthodontic treatment in a manner that is more than
universal is a long and broad process, and the knowledge regarding costs can make it
available for the public service. Therefore, a cost-minimizing economic analysis will be
carried for Class | and Class Il malocclusion treatments without extractions, with
crowding, based on a clinical protocol, by comparing the costs of conventional fixed
appliances and those of esthetic removable appliances.

14



Objective

The purpose of this study is to realize a cost-minimization analysis of Class land
Class Il malocclusion with anterior crowding treatments, comparing conventional fixed
appliances to Invisalign System (IS). This cost analysis will evaluate the following
independent variables: total cost of treatment; appointments capacity, number of
maintenance appointments necessary and workload of the public service orthodontist.

1. Methodological Design:

A full economic evaluation will be performed with a descriptive and a quantitative
approach of the cost-minimization type, based on a protocol of orthodontic clinical care
for the treatment of mild dental crowding in a time perspective of 15 months, for
conventional fixed appliance and Invisalign System, in a public service perspective. For
a cost-minimization evaluation a fast literature review was developed (appendix 1), to
confirm the equal clinical effectiveness for the respective malocclusion proposed in this

project.
11 Identification and quantification and costing of resources:

Through the 2014 "Economic Evaluation Guideline” that Brazil released through
the Ministry of Health'3, the cost estimation will involve three steps, (1) identificationof
the categories of resources relevant to the evaluation; (2) measurement of the quantities
of resources used, in physical units and (3) valuation of the resources consumed in

monetary terms.

First, the identification of the categories was by microcosting (down-top) method
of direct medical costs will be performed for both technologies. For the conventional
fixed appliance treatment, a clinical protocol proposed by the orthodontics team of the
Piracicaba School of Dentistry, Prof. Dr. Eduardo César Almada Santos, was performed
(Table 1, appendix 12).

15



Inclusion criteria for the patients for treatment with Orthodontic fixed appliance

and Invisalign System:

e Patients with permanent dentition.

e Patients with a balanced skeletal pattern, diagnosed using teleradiography.

e Dental crowing up to 4 mmof crowding inthe anterior segment of the arch (from
the right distal canine to the left distal canine) assessed on plaster casts,
concordant to Lundstrom, (Lundstrom A.) an investigation of 202 pairs of twins
regarding fundamental factors'“.

e Absence of local and systemic conditions that can alter bone metabolism.

The treatment protocol with Invisalign System will be performed using a
questionnaire available through the "google forms" platform®®, consisting of 6 questions
that will be answered by at least 5 specialists on the Invisalign System from the Emerald
category. Emerald category represents is the highest category that Align technology ranks
doctors according to the number of patients treated, being the Invisaling Doctor with most
experience as well. These classifications allow patients to get a sense of the orthodontist's
experience in using the technique!®. Data will be obtained, regarding costs, the
technology, the treatment sequence, treatment time and number of appointments required.
Also, it will consider the protocol proposed by the Prof. Dr. Eduardo César Almada

Santos for additional survey on clinical costs during treatment (Table 1 and appendix 13).

The second part of the research refers to the financial measurement of the
materials, based on the clinical protocol for the conventional fixed treatment and the
expert panel for the Invisalign System, respectively. The unit values of each material will
be taken from the health price bank (http://portalms.saude.gov.br/gestao-do-
sus/economia-da- saude/banco-de-precos-em-saude) and the price panel website of the
Ministry of Planning, Development and Management

(http://paineldeprecos.planejamento.gov.br/). After identifying the items, the Microsoft

Excel software will be used to describe the results for both technologies (conventional

fixed appliance and esthetic aligners).
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12 Measurement and valuation of the items specifically:
121  Value of clinical hour (Orthodontist):

To determine the value of a clinical hour of the orthodontist ina SUS perspective,
the orthodontic procedures by the cities in S&o Paulo state will be identified through data
provided by SUS, onthe Datasus website (https://datasus.saude.gov.br). Inthe health care
section, orthodontics production in Sdo Paulo state will be tabulated (Fixed orthodontic
appliance-code 07.01.07.017-0) with the data of the last 3 years. With this information,
the average number of orthodontic procedures can be calculated and the cities that
produce above this average can be selected. For each selected city, we will examine the
records of its Dental Specialties Center (CEQO), found on the website of the National
Register of Health Establishments (CNES). The files will identify the professional
dentists who specialize in orthodontics (CBO 223240 code) in each location.

These names will be compared inside the respective portals of transparency of the
cities, searching the salaries. With the values obtained, the average salary will be
calculated, which will allow the calculation of the value of the clinical hours of the

orthodontist by the hours of work in public service.

1.2.2 Equipment

The equipment value calculation will be carried out by time-based straight-line
depreciation, in which the initial investment or total cost of the asset (P) and the
denominator are based on their estimated useful life (n). The calculation will be carried
out by the following formula: D = P/n, where P = value of the asset and n = estimated

years of useful life.
1.2.3 Materials and Consumable Items:

The values referring to the materials will be obtained from the health price database
(http://portalms.saude.gov.br/gestao-do-sus/economia-da-  saude/banco-de-precos-em-
saude), and from the price panel site of the Ministry of Planning, Development and
Management. (http://paineldeprecos.planejamento.gov.br/), and for the Invisalign system

the value will be determined by the expert panel.
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Results

The costs of the treatment with orthodontic fixed appliance by the proposed
protocol for low anterior crowding was R$ 2,214.60 (Table 2). The treatment cost was
divided into materials, amounting (R$ 523.21) human resources considering dental
surgeon (DS) and oral health assistant (R$ 1,243.06) and orthodontic documentation, paid
by the patient (R$ 448.33).

The Invisalign System treatment based on the expert panel and treatment protocol
was R$ 5,934.52 (Table 3) surveytechnique was based on direct costs of human resources
consider the dental surgeon (DS) and the oral health assistant (R$ 278.88) and patient
documentation costing (R$ 448.33).

The calculation of clinical hour for orthodontics specialist in the public services
are in table 5. After identifying the salary of all orthodontics and dental assistant in S&o
Paulo state, was realize the calculation of the clinical hour of each salary for a specialist
that works 80 hour per month and 160 hours for dental assistant (appendix 4 and 5). These
clinical hours allowed us to calculate the average of the clinical hour for orthodontics
specialist and dental assistant resulting in R$ 95,62, this value was considered in the
microcosting technique to calculate to total of the treatment for Class I and Il of Angle

malocclusion for low anterior crowding.

All the details of materials, material values, value of clinic hour for the
orthodontics are in appendix 3 and 4. Each appendix has every phase of the treatment
divide by documentation, initial appointment, maintenance consultation required and

finalization appointment.

The results for number of necessary appointments are in table 4 where 15
maintenance appointments for conventional fixed appliance compared to 4 maintenance
appointments with Invisalign System on the treatment of Class | and Class 11 Angle
malocclusion with anterior crowding in 15 months. The specialist panel regarding the
results of the patient’s capacity with IS are in appendix 9 and remaining the result with
conventional fixed appliance are based on the protocol proposed (table 1 and appendix
12)

18



The calculation of patient’s capacity for these two technologies was simulated
with the schedule of a public service orthodontist that works 20 hours per week (Table 3
and appendix 7). The Invisalign System resulted in the capacity to care for 8 patients for
a period equal to the one used by conventional fixed appliance estimation, however, with
fewer consultations required (Table 3), the estimate resulted in 800 patients within 15
months, due to the low maintenance appointments (4 appointments) required by the IS,
allowing a patient’s renovation every 3 to 4 months this a more patient flow in period of

treatment and work.

In addition to this project a correlation between patient’s capacity and treatment
value was made to show the cost in big scale as a public service (Table 6). Thetreatment
of 138 patients with FA requires R$ 304.303,76 (considering 14,12% of drop off) and for
IS requires R$ 4.605.187,52 (considering 3% drop off). Also, intable 7 show the cost for
patient’s capacity of both alternatives in the 5, 10 and 20 year perspectives.

19



Discussion

The economic analysis of micro-costing provides a realistic scenario about the
costs of conventional fixed appliances compared to the Invisalign System. As with any
incorporation of technology in the public service, it needs to be analyzed from different
points of view, based on the best scientific evidence, patient characteristics individually,
and cost-benefit ratio!’. The Invisalign System can be defined as a technology that has
been under development since the 1990°s in orthodontic services® and it is still being
clinically questioned, requiring a thorough analysis of the data together with clinical

treatment outcomes, for future decision-making.

Regarding the treatment with Invisalign System it is important to consider the
patent was maintained until 2010'8. Consequently, since then efficient proposals such as
Clear Aligner, Ortho Aligner and others emerged improving, and reducing costs increase
by the arrival of the alternative in Brazil (2018). This situation started a manufacturing
wave of "in office” aligners made in private orthodontics clinics. This type of In-office
aligners is made by easily accessible and inexpensive software (3Shape Ortho System,

Maestro, Nemo) at a lower cost for both orthodontist and patient®°,

The high total cost of treatment with Invisalign System shows the devaluation of
the Real against the Dollar that has manifested itself gradually since 2014, with an
increase in the value of the dollar from R$ 2.25 to R$ 6.00%%, Considering this is an
American technology, and with expectations of reinvigorating inflation, prices may
increase even more, pressuring the consumer. This reality makes it difficult for lower and
middle-class patients to adhere to treatment, and the categorization of upper-class patients
for the same is inevitable?24,

This categorization is similar for the fixed appliance treatment in the 1970’s with
privatized orthodontics reflected in treatment costs. Under the circumstances of the time,
only 30% ofthe population had access to this service, and the rest of the population (70%)
was situated inthe low- and very low-income, far below the private orthodontic services®.
During this period, Brazilian orthodontists encountered difficulties in obtaining materials
from abroad, making it necessary to send letters of request by mail, with a minimum
prepayment of the total amount. This occurred until Brazilian companies such as Brasil

Orthodontic were developed to meet the needs of orthodontists in the country?®.
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This way, orthodontics was easily categorized as a curative dental practice for the
private treatment of malocclusions at the time. However, nowadays, orthodontic services
have become more accessible to users, with an increase in the number of professionals,
access to materials, and about the insertion of orthodontics in the public service,
orthodontics has become universal?’. This scenario can develop with the Invisalign

System and even faster with other esthetic aligners on the market.

One example of implementing IS in large proportions as the public services is the
partnerships with dentals franchise and Align technology in Brazil. Large dental
franchises can simulate the cost benefits due to the numbers of concluded treatment with
IS offering a lower cost of the system to the managers reducing the cost of the treatment
offer 2,

Adding more advantages to the Invisalign System, it is important to mention the
focus of the technology is the esthetic demands of patients for its development and it
increasingly seeks to achieve the predictability of the conventional fixed appliance®®®,
Thus, it is important to discuss the advantages and disadvantages in terms of biological
effects of these two technologies during treatment. The fixed appliance, due to the need
for bracket bonding, regardless of the material of the brackets (preadjusted, ceramic,
ect...), brings permanent consequences to the enamel, root resorption and difficulty of
cleaning. Like ina systematic review conducted by K. Grocholewicz in 20143, the author
evaluated conventional brackets, self-ligating brackets, and esthetic brackets, citing
enamel loss from the inappropriate use of removal instruments. Tungsten carbide burs is
recommended for the removal ofresin or adhesive remnants, followed by polishing with

a Sof-Lex disc33233,

Meanwhile, treatment with the Invisalign System for anterior crowding, like our
protocol purpose in this project, there is usually no need to place any type of resin
structures on the teeth called "attachments” to assist in orthodontic movement. This
depends on the type of malocclusion, even though attachments do not cover all teeth in
the oral cavity, reducing the negative effect on the enamel, preserving the natural tooth

structure along with the aesthetics at the end of treatment3*.
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Root resorption is a consequence from the orthodontic movement because it is
based on an inflammatory process produced by the forces applied on the teeth, causing a
bone effect that is a balance between resorption and bone apposition, having direct effect
and being controlled with the use of light forces during treatment®. A study from Gay in
2017°¢, evaluated root resorption with the Invisalign System and concluded that root
resorption can also occur, but with 10% less incidence than fixed appliance The aligners
use light and intermittent forces that are the most recommended in orthodontic treatments,
allowing the resorbed cementum to heal, as well in studies of Ke, Y. et al 2019% and
Robertson, L et al. 2020%".

Periodontal health is concerned during orthodontic treatment. The main scope is
to preserve a healthy tooth structure, but we know that the placement of fixed appliances
leads to plaque accumulation, with periodontal pathogenic microbiota that may cause
inflammation, bleeding, gingival edema and pathological phenomena such as gingivitis

and increased depth of periodontal pockets®8.

Azaripour, in 2015, evaluated the periodontal health of 100 patients for at least
6 months of treatment with fixed appliance and Invisalign System. He concludes that
plaque accumulation was lower with the use of Invisalign System than with fixed
appliances, having less risk of periodontal diseases. However, in a randomized clinical
trial by Chhibber et al.,2018%, evaluating the periodontal health of 71 patients, they found
no evidence of differences in oral hygiene levels between clear aligners compared to
conventional fixed appliances after 18 months of active orthodontic treatment. Adding to
this controversy, a systematic review with meta-analysis by Lu H. in 2018 concluded
that patients in treatment with the Invisalign System have greater periodontal health, thus
being a clinical factor that needs more comparative studies for better systematic reviews
in the future.

According to the results of a wide variety of studies, the Invisalign System is
superior in periodontal terms when compared to conventional fixed appliances, since
these aligners can significantly reduce dental plaque accumulation, improving oral
hygiene, resulting clinically in a safer option for the conservation of periodontal
structures®?®1In terms of clinical predictability, the Invisalign System has a
disadvantage in that it relies on patient cooperation, which is imperative for treatment
success. It is necessary to control patient motivation during treatment, requiring a

reassessment of the orthodontic appliance®24344,
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Nowadays, the IS and any type of aesthetic aligners are being questioned by the
patient’s dependency for the treatment. Much orthodontics have the difficulty delivering
the predictability of their treatment inducing frustration and preferring treatment with
conventional fixed appliance in many cases 4°4°.

The effectiveness and satisfaction of the orthodontic treatment are both palpable
with these two options* simple cases. Patients’ satisfaction with fixed appliances and the
Invisalign System are equal. This brings us to a series of points about the advantages and
disadvantages that need to be analyzed as well as the cost to implement these treatments
in the public service.
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Conclusions

In terms of cost, the Invisalign System is a more expensive option for the publics
services. Is imperative for the public services evaluate economics resources and clinical
benefits as clinical time, capacity, and maintenance appointments during orthodontic

treatment.

Therefore, “in office” aligners manufactured by orthodontics can be a cheaper and
better option for public service, but it still needs more clinical randomized control trials
to evaluate their effectiveness.
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Tables

Table 1. Diagram of the clinical phases for each of the technologies: Conventional fixed

braces and aesthetic aligners (Invisalign system).

Conventional Fixed appliance Invisalign System (IS)

1. Initial appointment (1 hour) Initial appointment (1 hour)

2. Documentation delivery and 2. Documentation delivery and orthodontic
orthodontic planning (4h) planning (2h)

3. Planning presentation and fixed 3. Planning presentation and planning
appliance assembly (1 hour) submission for Invisalign database.

(1 hora)

4. Maintenance appointment for 15 5.Appointment for plaques delivery and
months (30 min). placing the attachments if necessary (30 min)

5. Appliance removal, finalization, 5.Control appointments of 15 min (12 to 15
and polish (1 hour) months).

6. Appliance removal, finalization (1 hour)
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Table 2- Microcosting of the Conventional Fixed Device by phase, location, cost type
and value. The detailing of costs and estimates of materials, as well as useful life of
equipment and instruments associated with the human resources involved is described in

appendix 3.
*QOrthodontic fixedd appliance Type of Cost Valeu for each treatment phase
Inicial documentation Direct medical R$448,33
Inicial appointment (1h) Material R$16,00
Human resources + R$ 95,62
Planning phase (4h) Human resources 4+ R$ 382,48
Installation of orthodontic appliance (1h) Material R$ 252,39
Human resources + R$ 95,62
Maintance appointments ** 30 min Material R$ 139,52
Human resources 4+ R$ 382,48
Wire change appointment *** 30 min Material R$ 97,65
Human resources 4+ R$ 191,24
Orthodontic appliance removal appointment (1h) | Material R$ 17,65
Human resources + R$ 95,62
TOTAL R$ 2.214,60

* 15 months of treatment
**8 maintenance appointments
*** 4 wire change appointments

4+ Clinic hour = R$95,62
++4 30 min of ¢+ = R$ 47,81
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Table 3. Microcosting of the Invisalign System by phase, site, cost type and value. The
details of the costs and material estimates, as well as the useful life ofthe equipment and
instruments associated with the human resources involved are described in appendix 8.

*Invisalign System Type of cost Value per phase
Initial documentation Direct medical R$ 448,33
Initial appointment (45min) Material and Invisalign System R$5.127,21
Human Resource <> R$ 71,72
Delivery and orientation appointment (20 min) | Material R$ 16,02
Human resources <><><> R$ 31,87
Planning phase (30 min) Human resources << R$ 47,81
**Maintenance and finalization appointment
(20 min) Material R$64,08
Human Resources <><><> R$ 127,48
TOTAL R$ 5.934,52

*15 months of treatment
** x4 maintenance appointment

< Clinical hour = R$ 95,62 (45min =R$71,72)
<><> 30 min of clinical hour
<$<><> 20 min of clinical hour

Table 4 — Results of the number of appointments necessary, capacity of patients treated
in one period, weekly, monthly and 15 months by the protocol subjected in this work for
conventional fixed appliance and Invisalign treatment.

Technique | Numbers of | One period |Weekly| Monthly | After 15 | 5 years |10 years| 20 years
appointments (4h) (20h) months
Convencional 15 8 40 160 160 640 1280 2560
fixed appliance| appointments | pacients |pacients| pacients | pacients |pacients |pacients | patients
Invisalign 4 8 40 160 800 3040 | 6080 | 12160
System appointments | pacients |pacients| pacients | pacients |pacients |pacients | patients
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Table 5 — Summatory and average of the salary and clinical hour for all orthodontics

specialist and dental assistant of S&o Paulo state in public services.

Salary Clinical hour Average of clinical hour
Orthodontics specialist R$ 156.357,04 R$ 1.954,46 R$ 78,18
Dental assistants R$ 108.850,43 R$ 680,32 R$ 17,44
Total R$265.207,47 R$2.634,78 R$ 95,62




Table 6 - Capacity of the conventional fixed appliance compared to the Invisalign System
over a period of 15 months along with the final budget required.

15 Months
Convencional fixed appliance Invisalgin System
Number of patients Final cost N® of pacients Final Cost
160 R$354.336,00 800 R$ 4.747.616,00
14,12% of 138 R$ 304.303,76 3% of 776 R$ 4.605.187,52
dropout dropout

Table 7 - Capacity of patients in a 5, 10 and 20 year perspective for both technologies.

Convencional fixed appliance

5 years 10 years 20 years
N° of patients Final cost N° of patients Final cost N° of patients Final cost
640 R$ 1.417.344,00 1280 R$ 2.834.688,00 2560 R$ 5.669.376,00
0 14,12% 0
14,12% of R$ 1.217.215,03 R$2.434.430,05 14,12% of R$ 4.868.860,11
dropout 550 of 1100 dropot 2199
dropout
Invisalign System
5 years 10 years 20 years
N° of patients Final cost N° of patients Final cost N° of patients Final cost
3040 R$ 18.040.940,80 6080 R$ 36.081.881,60 12160 R$ 72.163.763,20
3% of 2948 R$ 17.499.712,58 3% of | 5897 | R$ 34.999.425,15 3% of 11795 | R$69.998.850,30
dropout dropout dropout
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3 Conclusdo

Emtermos de custo, o tratamento como Sistema Invisalign se apresenta com valor
trés vezes mais custoso. Por tanto, mais avaliagdes clinicas e econdmicas devem
ser realizadas para corroborar beneficios para o servico e para os pacientes a longo

prazo.

O aparelho fixo apresenta uma capacidade de atendimento apenas de 20% se

comparado pelo Sistema Invisalign.

O Sistema Invisalign mostra-se favoravel emrelagcdo ao tempo clinico e por tanto,
leva mais capacidade de atendimento podendo ser considerado sendo viavel para

0 servico publico se houver orcamento adequado.
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Apéndice 1 - Descricao das tecnologias a serem comparadas na andlise de custo-
minimizacao.
Aparelho fixo convencional (Edgewise):

Os aparelhos ortodonticos convencionais parte com Edward Hartley Angle em
1888, o ortodontista teve diferentes propostas e evolugdes durante anos para tratamento
ortodontico. Com principal objetivo de movimentagdo dentéria e tratamento de
maloclusdes. Resultou em experimentos, acertos e erros clinicos que levou a evolugéo de
novos conceitos de mecanica modificando artificios para movimentar os dentes de uma
forma mais adequada. Desenvolvendo diferentes aparelhos como “Arco E” com arco
vestibular pesado de expansdo unido por soldas a duas bandas parafusadas nos dois
primeiros molares; o aparelho “pino e tubo” para uma movimentagdo unitaria dos dentes
que consistia num pino e tubo em cada elemento dentario. Em vista da complexidade
manual destes aparelhos Angle desenvolveu o aparelho “arco e cinta” muito mais simples
com braquetes com encaixes verticais no sentido ocluso-gengival. Todos estes aparelhos
supriam alguns movimentos dentarios, estes apresentavam uma canaleta vertical (slot)
pela qual o fio entrava, braquetes sem angula¢des ou torques em seus slots ou bases, para
movimentacao dentaria era necessario a sua individualizagdo durante colagem sobre 0s
dentes e incluindo dobras nos fios (12, 22 e 3¢ ordem) e assim realizando 0os movimentos
dentéarios.

Todos estes aparelhos apresentando uma limitacdo de movimento dentario e
dificuldade de uso clinico pelo ortodontista e requerendo uma alta habilidade manual,
Angle comecou novamente a imaginar um tipo de dispositivo que pudesse ndo apenas
suplantar as dificuldades do passado, mas melhorar as possibilidades de atingir resultados
adequados nos seus tratamentos. Foi assim, que acabou modificando a forma da canaleta
dos braquetes, posicionando o encaixe ou slot numa posiao central, e mudou o sentido
da canaleta de seu aparelho, que antes era vertical e passou a ser horizontal. Este novo
braguete consistia num encaixe retangular com trés paredes internas, com dimensdes de
0,022 polegadas de altura e 0,028 polegadas de profundidade, com Slot aberto
horizontalmente, permitindo a movimentacdo dentaria em 3 planos vertical, horizontal e
torque, com facilidade de uso. Assim surgindo desta propostao Aparelho Edgewise, que

conhecemos como aparelho fixo convencional.
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Seguindo a proposta do uso de aparelho Edgewise, diferentes percursores de
Angle realizaram modificagOes tanto no braquete como no fio para o tratamento de
maloclusdes. Como Percy Raymond Begg, australiano que propus a utilizacdo de fio
redondo 0,020 e 0,018 com alcas verticais para diminui¢do de atrito e fechamento de
espaco em casos de extracdo dentaria pela grande recidiva dos seus casos.

Sucessivamente, Lawrence Andrews com a implementacdo das seis chaves de
oclusdo dentaria, critérios de uma finalizacdo ortodéntica para uma oclusdo normal, e
determinag@o de uma linha de referencia para colagem do braquete chamado de EVCC
(Eixo vertical da coroa clinica) referente a uma linha reta que corta a coroa clinica
verticalmente paralela as faces proximais dos dentes, deveria se posicionar o braquete
exatamente no centro vertical da coroa junto com o plano Andrews , linha reta que passa
pelos pontos centrais de EVCC de cada elemento, ligando todos em um plano chamado
de “arco reto” com braquetes com slot angulado, bases com troque e elemento
antirotacional proposto por Kesling, e assim realizando o tratamento ortodontico sem
necessidade de incorporar dobras nos arcos. Andrews analisando as diferentes angulacdes
dos dentes percebeu que os encaixes dos braquetes Edgewise eram retos, e junto com
diferentes angulacbes dentarias no final do tratamento resultaria em recolocacdo dos
dentes, em posi¢cdes nas desejaveis e imprevisiveis surgindo assim as 11 prescricdes de
Andrews que supriam todas as possibilidades de angulagdes dentaria para diferentes
tratamentos.

Ronald Roth discipulo de Andrews, apds muito estudos das prescricdes de
Andrews junto comos critérios para uma finalizacdo ortoddntica para atingir uma ocluséo
normal, concluiu que o fato do braquete Edgewise possuir uma base reta e a superficie
vestibular dos dentes ser curva provocava diferenca na altura da canaleta de umbraquete
em relacdo as canaletas vizinha, ou seja caso 0s dentes tivessem alinhados as canaletas
ndo iam se encontrar alinhadas e quando os dentes desalinhados as canaletas alinhadas.
Esta conclusdo inviabiliza o conceito e 0 uso do “arco reto”, porque para conseguir
perfeito alinhamento dos braguetes, quando os dentes estiverem nas suas posicdes
adequadas € necessario torque seja incorporado na base do acessorio e a0 mesmo tempo
em que o contorno da base dos braquetes esteja adaptado as superficies vestibulares das

coroas.
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Propondo assim a prescri¢do de Roth um braquete totalmente programado que se
baseia no conceito que se ha colocacéo no encaixe dos braquetes um fio retangular com
mesma dimensdo da canaleta, em um tempo suficiente, 0s movimentos incorporados no
encaixe do braquetes vdo ocorrer, posicionando os dentes de forma similar em todos os
casos , independente da quantidade dessa movimentacdo, por tanto torna-se possivel o
uso desta prescricdo em mais de 90% do casos.

Apos a prescricdo de Roth sugiram inimeras outras prescri¢oes de braquetes pre
ajustados com inclinagdes no slot, o torque como a de Robert Murray Ricketts, Hilgers,
Bios, MBT, Alexander, Viazis, Burstune, leopoldino Capelozza filho, e prescricdo Damon
onde apenas foram incorporados torques e angulaoes no slot do braquetes e tubos para
posicionar os elementos dentérios sem a necessidade de efetuar dobras nos arcos. Sendo
assim, a prescri¢do Roth € a base para aparelhos fixos convencionais conseguindo
atingir os diferentes planos de movimentagdo dentaria e as 6 chaves de oclusdo de
Andrews. Tendo assim uma prescricdo totalmente programada para todos o0s casos que

nos permite uma previsibilidade na finalizagdo do tratamento ortodontico.

Aparelho removivel estético “Alinhadores estéticos” (Invisalign):

Os alinhadores estéticos surgiram da Align Technology nos Estados Unidos
quando introduziu no mercado em 1999, com campanhas publicitarias a Invisalign se
expandiu pelos Estados unidos e Europa. Em meados de 2003, dentista ja tinham
disponibilidade da tecnologia para tratamentos de casos simples como pequenos
apinhamentos dentarios ou fechamento de espago simples, possibilitando tratamento
rapidos e com baixo custo (Joffe L, 2003).

Durante os anos seguintes a Align Institute desenhou varios tipos de Invisalign

com uma distribuicdo mundial, como Vivera®

Retainers, com o objetivo de evitar
recidiva dos casos ja tratados com Invisalign e/ou com aparelhos fixos, e assim garantir
uma contencdo perfeita. Seus desenhos seguintes da Align Technology como: Invisalign
Teen®, Invisalign Assist ®, Invisalign® G3, Invisalign® G4 Invisalign® G5, foram
desenhos que ofereciam tratamento para pacientes mais especificos. Adicionando tanto
no software, novos sistemas de forgas; como nas placas recursos como attachments de

extrusdo, intrusdo, rotacdo e torque para movimentos em multiplos planos. Possibilitando
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tratamento ortodontico em casos mais complexos como: mordida profunda, mordida
aberta, correcdo de curva de Spee.

Em 2011, Align adquiriu Cadent Holdings, Inc., iTero TM, sistemas de
digitalizaao iOC TM e servios digitais OrthoCAD abrindo maiores oportunidades paraa
Align, fornecendo novas ferramentas de tratamento aos dentistas, abrindo para casos

ainda mais complexos com necessidade de extragéo.

Funcionamento do sistema Invisalign

Invisalign usa impressGes, que sdo convertidas por meio de tecnologia
estereolitografica (.st) em um modelo de estudo virtual. Esses arquivos sdo entdo
aprimorados com o software proprietario da Align-Tech, ClinCheck. Este programa de
modelagem tridimensional cria uma simulagéo virtual do dente antecipado movimentos.
Uma série de alinhadores € entdo produzida para obter as correcdes dentarias desejadas.
Esses alinhadores sdo removiveis e feitos de poliuretano de 0,75 mm de espessura. Cada
alinhador é usado de maneira ideal por 7 a 14 dias, movendo 0s dentes a uma taxa maxima
de 0,15 a 0,25 mm por alinhador. A colaboracéo do paciente € essencial para obter bons
resultados com Invisalign. Além disso, é de extrema importancia que os pacientes usem
os alinhadores no minimo 22 horas por dia. Esses aparelhos tém evoluido continuamente
na tentativa de alcancar o alinhamento dentario e uma oclusdo estavel. As tecnologias
aprimoradas incluem: Cortes de precisdo, Rampas de mordida de precisdo e acessorios
Smart Force. Essas melhorias resultaram em uma gama mais ampla de possibilidades de
tratamento e movimentos dentais mais precisos. Os estudos sobre a eficacia do Invisalign

foram realizados principalmente antes dessas novas melhorias (Lanteri at al.2018).
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Apéndice 2- Revisdo rapida da literatura

Objetivo

Para poder realizar este tipo deanalise econbmica (custo-minimizagdo), devemos
demonstrar a existéncia de equivaléncia terapéutica entre as op¢des em estudo, o que ¢
absolutamente crucial. Com a finalidade de verificar a viabilidade do uso protocolar
destas abordagens de tratamento, sera realizada uma revisdao de estudos diretamente
relacionados sobre a tematica, com o intuito de identificar as pesquisas desenvolvidas
sobre a eficiéncia dos aparelhos.

Metodologia da revisdo rapida

Serdo analisados estudos identificados nos bancos de dados da Pubmed e Biblioteca
Virtual de Saude (BVS), nas seguintes bases: Literatura Latino-Americana e do Caribe
em Cincias da Saude (LILACS), Literatura Internacional em Cincia da S

(MEDLINE) e Indice Bibliografico Espafiol en Ciencias de la Salud (IBECS).

A utilizacdo do anagrama PICO (Population, Intervention, Consequences, Outcomes)
orientard na formulacdo da pergunta de pesquisa e fazer a busca dos descritores

adequados, conforme podemos ver abaixo.

Pergunta de Pesquisa: “Comparac¢io da efetividade do aparelho fixo convencional
com a do aparelho removivel estético (Invisalign) no tratamento de pacientes Classe

I e 11 com apinhamento dentario”

Quadro 1 Estratégia PICOS para busca de pesquisa através de termos Decs.

Descricéo Abreviacao | Estratégia de busca- BVS/Decs

Populacéo P Ma oclusdo OR Ma oclusdo de Angle Classe | OR Ma

oclusdo de Angle Classe 11

Intervencéao I Aparelhos ortodénticos fixos

Comparacao C Invisalign OR aparelhos ortodonticos removiveis OR
aligners

Desfecho O Resultado do tratamento

Tipo de estudo | S RCT OR Sistematic Review OR Cohort
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Quadro 2. Estratégia PICOS para busca em bases de pesquisa através de termos Mesh.

Descricéo Abreviacdo | Estratégia de busca- Pubmed/ Mesh

Populacéo P Malocclusion OR Malocclusion, Angle Class | OR
Malocclusion, Angle Class 11

Intervencéo I Orthodontics appliance fixed

Comparacao C Invisalign OR orthodontics appliance, removable OR
aligners

Desfecho O Treatment outcome

Tipo de estudo | S RCT OR Sistematic Review OR Cohort

Na base de dados Pubmed foram realizadas as seguintes combinagdes de
descritores. Foram encontrados um total de 312 artigos todos com filtro nos Gltimos 5
anos; foram excluidos 167 artigos repetidos, resultando num total de 145 para leitura de
titulo.

- (((malocclusion) AND (orthodontics appliance, fixed)) AND (orthodontics
appliance, removable)) AND (treatment outcome)
Resultado de 24 artigos.

-((((malocclusion) AND (orthodontics appliance, fixed)) AND (aligners)) OR
(invisalign)) AND (treatment outcome)
Resultado 142.

- ((((malocclusion, Angle Class 1) OR (malocclusion, Angle Class 11)) AND
(orthodontics appliance, fixed)) AND (orthodontics appliance, removable)) AND
(treatment outcome)

Resultado de 15 artigos.

-(((((malocclusion, Angle Class I) OR (malocclusion, Angle Class 11)) AND
(orthodontics appliance, fixed)) AND (aligners)) OR (invisalign)) AND (treatment

outcome)



Resultado 131

Para a pesquisa na Biblioteca Virtula de Saude (BVS), foram realizadas as

mesmas combinacdes dos descritores em portugués descritos a seguir:

- (tw:(mé ocluséo )) AND (tw:(aparelhos ortodénticos fixos )) AND (tw:(aparelhos
ortodénticos removiveis )) AND (tw:(resultado do tratamento)). Resultado de 22

artigos.

- (tw:(mé oclusdo)) AND (tw:(aparelhos ortodonticos fixos )) AND (tw:(aligners))
OR (tw:(invisalign )) AND (tw:(resultado do tratamento )) Resultados 6 artigos.

- (tw:(mé ocluséo de Angle Classe 1)) OR (tw:(ma oclusdo de Angle Classe 11)) AND
(tw:(aparelhos ortodoénticos fixos)) AND (tw:(aparelhos ortodonticos removiveis ))

AND (tw:(resultado do tratamento )) Resultado de 9 artigos.

- (tw:(ma oclusdo de Angle Classe 1)) AND (tw:(mé oclusdo de Angle Classe 11 ))
AND (tw:(aparelhos ortodonticos fixos)) AND (tw:(aligners)) OR (tw:(invisalign))
AND (tw:(resultado do tratamento )) Resultado de 1 artigo.

- (tw:(ma ocluséo de Angle Classe 1)) OR (tw:(ma oclusdo de Angle Classe 11)) AND
(tw:(aparelhos ortodénticos fixos)) AND (tw:(invisalign)) AND (tw:(resultado do

tratamento)). Resultado de 2 artigos.

Resultados

No total 13 artigos fizeram parte da pesquisa. Para organizar e dar clareza as
publicacbes encontradas foi realizado um fluxograma com as sequéncias de elei¢cdo dos
artigos e uma tabela constando o ano de publicacdo, a metodologia do estudo, os autores

e os periddico, dos artigos incluidos na revisao:
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Quadro 3. Fluxograma da revisdo rapida da literatura

Identificacdo

Artigos entrados nas bases de

dados BVS (40 artigos) e
Pubmed (312 artigos)

Artigos total de artigos na
bases de dados BVS e

Triagem

45

Artigos removidos por
duplicados
N= 192 artigos

Pubmed — 7
N=352
Artigos para leitura de
titulo —

N=160

Elegibilidade

Artigos selecionados para
leitura de resumo

N=24

Incluidos

Total de Ertigos para
leitura completa

N=14

Artigos descartados pela
leitura de titulo

N= 136

|

Artigos descartados por
ndo fazer parte do critério
N= 10




Quadro 4 Relagéo de artigos com autor, ano, revista e metodologia.
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Nome do artigo Ano Autor Periodico Metodologia
A randomized clinical trial 2016 Hennessy, J.et  Angle Estudo clinico
comparing mandibular incisor al Orthodontics  randomizado
proclination produced by

fixed labial appliance and

clear aligners

Patient survey on Invisalign® 2016 Brascher, A. K.  Journal of Estudo
treatment compared the et al Orofacial observacional
SmartTrack® material to the Orthopedics  prospectivo
previous aligner material

The predictability of 2017 Houle, J. P.etal Angle Estudo
transverse changes with Orthodontics  retrospectivo
Invisalign

Evaluation of Invisalign 2017 Gu, J.etal American Estudo
treatment effectiveness and Journal or longitudinal
efficiency compared with orthodontics  retrospectivo
conventional fixed appliances and

using the Peer Assessment Dentofacial

Rating index Orthopedics

How accurate is Invisalign in 2017 Grinheid, T.et  Angle Estudo
non-extraction cases? Are al Orthodontics  longitudinal
predicted tooth positions retrospectivo
achieved?

Clinical effectiveness of 2018 Papadimitriou,  Progress in Reviséo
Invisalign orthodontic A. etal Orthodontics  sistematica
treatment: a systematic

review

Movement of anterior teeth 2018 Tepedino, M. et  Progress in Estudo clinico
using clear aligners: a three- al Orthodontics  retrospectivo
dimensional, retrospective

evaluation

The efficacy of orthodontic 2018 Lanteri, V., etal Quintessence Estudo clinic
treatments for anterior internacional  retrospectivo
crowding with Invisalign

compared with fixed

appliances using the Peer

Assessment Rating Index

Influence on interradicular 2018 Hellak, A.etal BMC Oral Estudo

bone volume of Invisalign Health retrospectivo
treatment for adult crowding

with interproximal enamel

reduction: A retrospective

three-dimensional cone-beam

computed tomography study

A comparison of treatment 2019 Ke, Y.etal BMC Oral Revisao
effectiveness between clear Health Sistematica

aligner and fixed appliance
therapies




Are clear aligners as effective 2020 Kassam S.etal.  Evidence- Revisao
as conventional fixed Based sistematica
appliance? Dentistry
Smile outcome comparison of 2020 Christou, T.A.,  American Estudo Caso
Invisalign and traditional et al Journal of controle.
fixed-appliance treatment: A Orthodontics
case-control study. and

Dentofacial

Orthopedics

Effectiveness of clear aligner 2020 Robertson, L. et  Orthodontics  Revisao

therapy for orthodontic al and sistematica
treatment: A systematic Craniofacial
review Research

Sintese das evidéncias:

Entre os 13 artigos incluidos nesta revisdo sistematica rapida da literatura que
realizamos para confirmar a efetividade dos alinhadores estéticos em comparagdo com os
aparelhos fixos convencionais na atualidade. Obtivemos resultados de 4 revisdes
sistematicas, 7 estudos clinicos retrospectivos incluindo 1 artigo apenas com

randomizacéo, 1 estudo observacional e 1 caso controle.

Num estudo clinico retrospectivo foi avaliado a eficacia dos alinhadores estéticos
comparada com aparelho convencional para o tratamento de apinhamento dentario
anterior pelo indice PAR (Lanteri V., 2018) ndo havendo diferenca entre os dois
tratamentos ortodonticos. Outro autor Tepedino, M. et al., 2018, também avaliou
pacientes com apinhamento moderado de até 6 mm, e o sistema de alinhadores foi capaz
de produzir resultados clinicos com movimentos de torque dos dentes anteriores, e
adicionalmente o tratamento do apinhamento de adultos com os alinhadores estéticos
(Sistema Invisalign) com desgaste interproximal de esmalte em em pacientes com
condic@es graves (com denticdo de alto risco periodontal), os alinhadores apresentou um

feito positivo no tratamento dos mesmos (Hellak, A. et al.,2018).

Referindo-se a eficiéncia de tratamento ortoddntico 4 estudos (Gu J., 2017
Grunheid T, 2017; Lanteri V., 2018; Christou T A. et al 2020), com os alinhadores
estéticos houve com uma reducdo no tempo de tratamento quando comparado aos

aparelhos fixos convencionais.
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Contudo, mas em casos que precisam de extracdo e uma melhor finalizagdo do
sorriso dois estudos, um estudo clinico randomizado por Li W, 2015 e um caso controle
Christou T A, 2020 concluiram que aparelhos fixos convencionais apresentaram uma
melhor eficiéncia nestes casos. Sendo assim com relagcdo a eficiéncia os alinhadores
estéticos ajudam a melhorar, a estética, o conforto e a higienizagcdo do paciente, comuma
reducdo do tempo, sendo inclusive indicado para realizar movimento nos dentes
individualmente para certos casos com perda gengival. Além que, nos alinhadores
estéticos podem ser acrescidos acessoOrios para otimizar os varios movimentos, como
movimentos rotacionais de caninos e pré-molares, extrusdo de incisivos superiores e no

controle de sobremordida (Papadimitriou, A., et al 2018).

Vale ressaltar que a técnica com alinhadores estéticos atualmente se encontra
evoluindo emnovos materiais e software assim estudos recentes reportam tratamento com
alinhadores estéticos melhor do que os estudos anteriores. Os novos materiais estdo sendo
avaliados (Brascher, A. K. et al 2016) favoravelmente pelos pacientes e mostraram
reducdes significativas na intensidade da dor, duracdo da dor e pressdo na insercao.
Parametros clinicos importantes como conforto geral e prejuizo também foram

melhorados.

Enfatizando a eficicia do tratamento ortoddntico dos alinhadores estéticos como
opcdo de tratamento recomendada para casos sem extracdo, de mas oclusdes leves a
moderadas de pacientes que ndo estdo em crescimento, ndo temos embasamento cientifico
nenhum para indicagdes para outros tipos de mas oclusées (Papadimitriou, A., et al 2018,
Robertson et al. 2020). Os alinhadores conseguem tratar mas oclusdes com apinhamento
dentario anterior (Lanteri V. et al. 2018; Tepedino M., et al 2018) pela capacidade de
expansdo do arco dentario, movimentos rotacionais dos dentes e de nivelamento
(Papadimitriou A., et al 2018). Uma revisdo sistematica avaliando a eficacia dos
alinhadores estéticos concluiu que ambos os alinhadores estéticos e aparelhos
convencionais foram eficazes no tratamento de ma oclusdo (Ke Y. et al 2019). Os
alinhadores transparentes tiveram vantagem no movimento segmentado dos dentes e na
reducdo da duracdo do tratamento. Enquanto isso, os aparelhos ortodénticos foram mais
eficazes em produzir contatos oclusais adequados, controlando o torque dos dentes,
aumentando a largura transversal do arco dentario e estabilidade do que os alinhadores

(Ke Y. etal.,, 2019). Avaliando duas revisdes sistematicas recentes os resultados sugerem
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que os alinhadores estéticos podem fornecer um alinhamento bem-sucedido, porém
apresenta dificuldades em alcancar contatos oclusais, inclinacdo vestibulo-lingual e
movimentacdo vertical dos dentes!®!® (Kassam S.et al. 2020 e Robertson L. et al.,
2020).

Conclusao

Os alinhadores transparentes podem produzir resultados clinicamente aceitaveis
em tratamento de mas oclusdes de Classe | e Il leves a moderadas com apinhamento
dentario anterior quando comparados com aparelhos fixos convencionais. Os
movimentos dentarios ainda ndo podem ser previsiveis pelo alinhador estético em mas

oclusbes mais complexas.
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Appendix 3 - Survey of material costs for treatment with conventional fixed appliances using the microcosting technique.
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Quantida
Valor total (R$) M de fragéo Quantidade
Tipo de custo Descricao do custo Profissional Nacional fornecida individual  por sesséo Valor por sessdo
Initial Appointment 1rst appointment 1 hour
Initial Clinical
Material Examination
Documentation Radiography - exams R$448,33 1 unit R$448,33
1260 working
Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Glove (Dentist + Dental
assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79
N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25
Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working
face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68
clinical time laboral work Estimated time of the first phase: 1h R$95,62 R$95,62
TOTAL COSTS R$559,97




Case Planning
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clinical time clinical time Estimated time for planning: 4 hours R$95,62 R$382,48
Consultation for 2nd - CONSULTATION
orthodontic appliance (2 months)
Material
1260 working
Dental clinical clamb Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
Patient bib ASB - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Glove (Dentist + Dental
assistant) Dentist - clinical examination + ASB R$69,76 100 pcs R$0,70 4 gloves R$2,79
N95 mask Dentist - clinical examination + ASB R$5,00 2 unit R$10,00 8h useful life R$1,25
Protective goggles Dentist - clinical examination + ASB R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker ASB - sugar during the clinical procedure R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - clinical examination + ASB R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working
face shield Dentist - clinical examination + ASB R$43,00 2 unit R$43,00 days R$0,68
cotton roll ASB - Soft tissue clearance R$3,29 100 pcs R$0,03 8 rollers R$0,26
microbusch Dentist - adhesive application R$21,38 100 pcs R$0,21 2 microbrush R$0,43
1260 working
mouth retractor ASB - Soft tissue clearance R$23,10 1 unit R$23,10 days R$0,02
1260 working
light curing Dentist - light cure the resin R$ 2.127,00 1 unit R$1,17 days R$0,50
1 full
edgewise brackets .022 dentist - bonding R$31,49 mouth R$31,49 1 pack R$31,49
Tubes for bonding .022
Edgiwise standdar 1 molar
upper right (eurodont) dentist - bonding R$30,00 10 uni R$3,00 1 tube R$3,00




Tubes for bonding .022
Edgiwise standdar 1 molar
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upper left dentist - bonding R$30,00 10 uni R$3,00 1 tube R$3,00
Tubes for bonding .022
Edgiwise standdar 1 molar
lower right dentist - bonding R$30,00 10 uni R$3,00 1 tube R$3,00
Tubes for bonding .022
Edgiwise standdar 1 molar
left inf dentist - bonding R$30,00 10 uni R$3,00 1 tube R$3,00
1 unit 1260 working
bracket positioner dentist - bonding R$33,00 R$33,00 days R$0,03
3 syringes
of 2,5
ml(7,5 0,0150 (240
Phosphoric acid dentist - bonding R$17,66 ml) R$5,89 tooth) R$0,36
orthodontics adhesive 1 syringes
(transbond 3M) dentist - bonding R$300,00 dedg R$75,00 2,5¢g R$187,50
1260 working
Pinca para colagem dentist - bonding R$26,96 1 unit R$26,96 days R$0,02
1260 working
Alicate 139 dentist R$169,69 lunit  R$169,69 days R$0,13
014” Pre-contoured NiTi
Round Thermoelastic
(Morelli) begining of orthodontic treatment R$11,70 10 uni R$1,17 2 wires R$2,34
1000
Eléstics dentist R$4,50 Units R$0,00 20 elastics R$0,09
1260 working
Spunik clamp dentist R$13,50 1 unit R$13,50 days R$0,01
1260 working
distal cutting pliers dentist R$452,65 1 unit R$0,38 days R$0,36
1260 working
cutting pliers dentist R$452,65 lunit  R$452,65 days R$0,36
1 uni (30 1260 working
tie wire dentist R$16,50 m) R$0,55 days R$0,01
1260 working
pliers for tie wire dentist R$452,69 lunit  R$452,69 days R$0,36
1260 working
mathieu pliers dentist R$103,65 1 unit R$0,06 days R$0,08
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1 uni
(3000 4x per wire
lighter dentist R$7,16 times) R$0,00 change R$0,01
clinical time laboral time Time to delivered: 1h R$95,62
TOTAL
TOTAL COSTS COSTS R$348,01
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Maintenance and Material considered
orthodontic wire exchange monthly in maintenance
3to,5to, 7mo,8vo, 10mo, appointments

11ero, 13.14 months of

treatment
Material

1260 working

Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working

Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working

Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working

dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01

patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11

Glove (Dentist + Dental

assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79

N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25

Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00

dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38

disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working

face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68
126 working

Plier 139 Dentista- manipulagdo do fio R$169,69 lunit  R$169,69 days R$0,13

1000

El&stics dentist R$4,50 Units R$0,00 20 elastics R$0,09
1260 working

Spunik clamp dentist R$13,50 1 unit R$13,50 days R$0,01
1260 working

distal cutting pliers dentist R$452,65 1 unit R$0,38 days R$0,36
1260 working

cutting pliers dentist R$452,65 lunit  R$452,65 days R$0,36

1 uni (30 1260 working

tie wire dentist R$16,50 m) R$0,55 days R$0,01




1260 working
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pliers for tie wire dentist R$452,69 lunit  R$452,69 days R$0,36
1260 working
mathieu pliers dentist R$103,65 1 unit R$0,06 days R$0,08
1 uni
(3000 4X per wire
lighter dentist R$7,16 times) R$0,00 change R$0,01
clinical time laboral time Estimated time of the first phase: 30 min R$95,62 30 min R$47,81
TOTAL
TOTAL COSTS COSTS R$521,98
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wire change 4th MONTH OF
TREATMENT
Material

1260 working

Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working

Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working

Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working

dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01

patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11

Glove (Dentist + Dental

assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79

N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25

Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00

dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38

disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working

face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68

016” Pre-contoured NiTi

Round Thermoelastic Dentist - wire change (alignment and

Morelli leveling) R$11,70 10 uni R$1,17 2 wires R$2,34
126 working

Plier 139 Dentista- manipulagéo do fio R$169,69 1 unit R$169,69 days R$0,13

1000

Elastics dentist R$4,50 Units R$0,00 20 elastics R$0,09
1260 working

Spunik clamp dentist R$13,50 1 unit R$13,50 days R$0,01
1260 working

distal cutting pliers dentist R$452,65 1 unit R$0,38 days R$0,36
1260 working

cutting pliers dentist R$452,65 lunit  R$452,65 days R$0,36
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1 uni (30 1260 working
tie wire dentist R$16,50 m) R$0,55 days R$5,50
1260 working
pliers for tie wire dentist R$452,69 lunit  R$452,69 days R$0,36
1260 working
mathieu pliers dentist R$103,65 1 unit R$0,06 days R$0,08
1 uni
(3000 4x per wire
lighter dentist R$7,16 times) R$0,00 change R$0,01
clinical time laboral time Estimated time to change: 30 min R$95,62 R$47,81
TOTAL
TOTAL COSTS COSTS R$73,07




Return appoinment and

6TH MONTH OF
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wire change TREATMENT
Material

1260 working

Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working

Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working

Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working

dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01

patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11

Glove (Dentist + Dental

assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79

N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25

Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00

dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38

disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working

face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68

018 Pre-contoured NiTi

Round Thermoelastic Dentist - wire change (alignment and

Morelli leveling) R$11,70 10 uni R$1,17 2 wires R$2,34
126 working

Plier 139 Dentista- manipulagdo do fio R$169,69 lunit R$169,69 days R$0,13

1000

Elastics dentist R$4,50 Units R$0,00 20 elastics R$0,09
1260 working

Spunik clamp dentist R$13,50 1 unit R$13,50 days R$0,01
1260 working

distal cutting pliers dentist R$452,65 1 unit R$0,38 days R$0,36
1260 working

cutting pliers dentist R$452,65 lunit R$452,65 days R$0,36

1 uni (30 1260 working
tie wire dentist R$16,50 m) R$0,55 days R$5,50
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1260 working
pliers for tie wire dentist R$452,69 lunit  R$452,69 days R$0,36
1260 working
mathieu pliers dentist R$103,65 1 unit R$0,06 days R$0,08
1 uni
(3000 4x per wire
lighter dentist R$7,16 times) R$0,00 change R$0,01
clinical time laboral time Estimated time for presentation: 30min R$95,62 R$47,81
TOTAL
TOTAL COSTS COSTS R$73,06
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Return appointmentand 9 MONTHS OF
wire change TREATMENT
Material
1260 working
Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Glove (Dentist + Dental
assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79
N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25
Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working
face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68
0.019” x .025” Pre-
contoured Thermoelastic
Rectangular NiTiMorelli Dentist - wire change (alignment and
took leveling) R$20,20 10 uni R$2,02 R$4,04
126 working
Plier 139 Dentista- manipulagéo do fio R$169,69 lunit R$169,69 days R$0,13
1000
Elastics dentist R$4,50 Units R$0,00 20 elastics R$0,09
1260 working
Spunik clamp dentist R$13,50 1 unit R$13,50 days R$0,01
1260 working
distal cutting pliers dentist R$452,65 1 unit R$0,38 days R$0,36
1260 working
cutting pliers dentist R$452,65 lunit  R$452,65 days R$0,36
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1 uni (30 1260 working
tie wire dentist R$16,50 m) R$0,55 days R$5,50
1260 working
pliers for tie wire dentist R$452,69 lunit  R$452,69 days R$0,36
1260 working
mathieu pliers dentist R$103,65 1 unit R$0,06 days R$0,08
1 uni
(3000 4x per wire
lighter dentist R$7,16 times) R$0,00 change R$0,01
clinical time laboral time Estimated time for presentation: 30 min R$95,62 R$47,81
TOTAL
TOTAL COSTS COSTS R$74,76




Return inquiry and wire

12 MONTHS OF
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change TREATMENT
Material

1260 working

Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working

Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working

Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working

dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01

patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11

Glove (Dentist + Dental

assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79

N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25

Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00

dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38

disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working

face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68

Dentist - wire replacement, space closure if 1 single 20 cm per

chain elastic necessary R$10,00 (150 cm) R$0,07 pack R$1,33

0.019 x .025 Pre-contoured

Thermoelastic Rectangular  Dentist - wire change (alignment and

Steel M. leveling) R$9,40 10 uni R$0,94 2 wires R$1,88
126 working

Plier 139 Dentista- manipulagéo do fio R$169,69 lunit  R$169,69 days R$0,13

1000

Elastics dentist R$4,50 Units R$0,00 20 elastics R$0,09
1260 working

Spunik clamp dentist R$13,50 1 unit R$13,50 days R$0,01
1260 working

distal cutting pliers dentist R$452,65 1 unit R$0,38 days R$0,36
1260 working

cutting pliers dentist R$452,65 lunit  R$452,65 days R$0,36




Dentista- aquecer fio para dobra
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1 uni
(pode
ascender 4x per wire
lighter R$7,6 30000 R¥000 g0 R$0,01
clinical time laboral time Estimated time for presentation: 30 min R$95,62 R$47,81
TOTAL
TOTAL COSTS COSTS R$68,00
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15 MONTHS OF
TREATMENT (if there is

Return consultation, any eventuality during
device removal treatment)
Material
1260 working
Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
patient bib Dental assistant - patient reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Glove (Dentist + Dental
assistant) Dentist - clinical examination + DA R$69,76 100 pcs R$0,70 4 gloves R$2,79
N95 mask Dentist - clinical examination + DA R$5,00 2 unit R$10,00 8h useful life R$1,25
Protective goggles Dentist - clinical examination + DA R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
126 working
face shield Dentist - clinical examination + DA R$43,00 2 unit R$43,00 days R$0,68
1260 working
bracket remover pliers dentsta - remove brackets R$129,00 lunit  R$129,00 days R$0,10
1260 working
high rotation pen dentist - remove resin R$735,00 lunit  R$735,00 days R$0,58
1260 working
multi-blade drill dentist - remove resin R$50,00 1 unit R$50,00 days R$0,04
1260 working
Alicate para corte amarrilho dentista R$266,75 lunit  R$266,75 days R$0,21
1260 working
alicate mathieu dentista R$116,65 lunit R$116,65 days R$0,09
1260 working

Alicate para cortar fio Dentista cortar fio R$204,00 lunit  R$204,00 days R$0,16
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1260 working
Alicate 139 Dentista- manipulagéo do fio R$95,65 1 unit R$95,65 days R$0,08

Dentista - para fixagéo do fio ortodontico 1260 working
Aplicador de elastico no braquetes R$13,00 1 unit R$13,00 days R$0,01

1260 working
Pinca de corte distal Dentista - Para cortar fio R$452,65 lunit  R$452,65 days R$0,36
clinical time laboral time Estimated time of the first phase: 1h R$95,62 R$95,62
TOTAL COSTS R$113,27
R$2.214,60

Total cost



Appendix 4. Hours, salary, and clinical value of the orthodontics specialist of the county selected in S&o Paulo state by orthodontics
procedures. Each county and specialist have their specialist center number (CNES) identified on the website.

County of S8o Paulo state CNES number CNES of the dentists Hours per month Salary Clinical hour
Apiai 3965252 2015917 80 R$ 7.868,51 R$ 98,36
Botucatu 9120351 2043105 80 R$ 8.284,40 R$ 103,56
Cacapava 2025000 2072719 80 R$ 6.276,20 R$ 78,45
Capivari 6827438 2101628 80 R$ 6.249,96 R$ 78,12
Caraguatatuba 2085801 2072733 80 R$ 5.231,66 R$ 65,40
Embu das Artes 2786397 7000016 80 R$ 5.228,92 R$ 65,36
Fernandopolis 6325750 9800162 80 R$ 5.488,91 R$ 68,61
General Salgado 5402360 2072746 80 R$ 6.295,74 R$ 78,70
Guaratingueta 3697908 2044641 80 R$ 6.624,42 R$ 82,81
Guarulhos 2054507 1900256 80 R$ 6.072,49 R$ 75,91
Itapetininga 5683742 2101585 80 R$ 5.110,00 R$ 63,88
Itapira 5036429 1900153 80 R$ 4.831,18 R$ 60,39
Jales 2716240 7069051 80 R$ 6.827,78 R$ 85,35
Leme 3746089 1901851 80 R$ 7.467,84 R$ 93,35
Marilia 3922146 9800162 80 R$ 6.095,52 R$ 76,19
Matéo 2091062 2101612 80 R$5.271,48 R$ 65,89
Mirassol 5237823 2043144 80 R$ 7.833,60 R$ 97,92
Morro Agudo 2065371 20155474 80 R$ 5.874,93 R$ 73,44
Presidente Prudente 5098742 2101633 80 R$ 5.874,17 R$ 73,43
Séo Carlos 5109124 98001627 80 R$ 8.346,60 R$ 104,33
S&o José do Rio Preto 7211228 20431469 80 R$ 5.811,89 R$ 72,65
S&o Sebastido 2766086 1706425 80 R$ 10.350,91 R$ 129,39
Suzano 3996514 1084916 80 R$ 4.957,03 R$ 61,96
Valparaiso 2047756 70460916 80 R$ 4.252,78 R$ 53,16
Viradouro 3486486 9800162 80 R$ 3.830,12 R$ 47,88



Appendix 5- Hours, salary and clinical value of the dental assistant (DA)of the counties selected in S&o Paulo state by orthodontics
procedures. Each county and specialist have their specialist center number (CNES) identified on the website.

County of Sdo Paulo state CNES number CNES of DA Hours per month Salar Clinical hour
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Appendix 6- Results of the clinical hour of the orthodontics specialist and dental assistant.

Clinical hour CD +DA R$ 95,62
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Appendix 7- Flow chart of patients with conventional fixed appliances and Invisalign System simulating the schedule of the public service orthodontist to determine
patients capacity in 5 years. Cycles of 15 months are shown with the inclusion of patients monthly For the conventional fixed appliance for 15 months, it has the
capacity to care for 160 patients with maintenance every month (purple). The Invisalign System has a capacity of 800 patients in 15 months, with maintenance
every 4 months and can include 160 new patients: 4 times more than the fixed device.

Consultas
presenciais
Consultas
presenciais
First 15 month of Total patients
treatment every 15 months
XX XX

Jan Feb Mar Apr May Jun Jul Aug Sept Oct November Dec Jan feb Mar
Convencional 160 160 160 160 160 patients 160 patients 160 patients 160 patients 160 patients 160 160 160 160 160 160 patients 160 patients
fixed appliance patients patients  patients patients 1) 1) 1) Q) Q) patien  patients patients patients  patients (1)

)] )] )] €] ts(1) (1) )] )] )]

160 160 160 160 160 patients = 160 patients 160 patients 160 patients 160 patients 160 160 160 160 160 160 patients = 800 patients
Invisalign patients patients  patients patients 1) ) 3) 4) (5) patien patients patients patients  patients | (1)
System @ (2 3 4) ts@) (@ ©)] 4) ®)
Another 15
months of
treatment

Jan. Feb Mar Ap May Jun Jul Aug Sept Oct Nov Dec Jan feb Mar
Convencional 160 160 160 160 160 patients 160 patients 160 patients 160 patients 160 patients 160 160 160 160 160 160 patients 160 new patients
fixed appliance patients patients  patients patients 2) 2) 2) ) ) patien patients patients patients  patients  (2)

(2) 3 () 5) ts(2) (2 (2 (2 (2

160 160 160 160 160 patients | 160 patients 160 patients 160 patients 160 patients | 160 160 160 160 160 160 patients | 800 new patients
Invisalign patients patients  patients patients (6) ) (8) 9) (10) patien  patients patients patients  patients | (6)
System (2 3 () 5) s ()] ©) (10)
Another 15
months of
treatment

Jan. Fev. Mar Abr. Maio Jun. Jul. Ago. Set. Out. Nov. Dez. Jan. Fev. Mar.
Convencional 160 160 160 160 160 patients 160 patients 160 patients 160 patients 160 patients 160 160 160 160 160 160 patients 160 new patients
fixed appliance patients patients  patients patients 3) 3) 3) 3 3 patien  patients patients patients  patients  (3)

(©)] (©)] (©)] (©)] ts3) (3 ©)] ©)] )

160 160 160 160 160 patients | 160 patients 160 patients 160 patients 160 patients | 160 160 160 160 160 160 patients | 800 new patients
Invisalign patients patients  patients patients (120) (@) (8) 9) (10) patien | patients patients patients  patients | (11)

System (6) @ (8) ©) ts(11) | (12) (13) (14) (15)




Another 15
months of
treatment
Jan. Fev. Mar Abr. Maio Jun. Jul. Ago. Set. Out. Nov. Dez. Jan. Fev. Mar.
Convencional 160 160 160 160 160 patients 160 patients 160 patients 160 patients 160 patients 160 160 160 160 160 160 patients 160 new patients
fixed appliance patients patients  patients patients 4) 4) 4) 4) 4) patien  patients patients patients  patients (4)
4) 4) 4) 4) ts(4) (4 4 4 4
160 160 160 160 160 patients = 160 patients 160 patients 160 patients 160 patients | 160 160 160 160 160
Invisalign patients patients  patients patients (12) (12) (13) (14) (15) patien  patients patients patients  patients
System (12) (13) (14) (15) ts(11) (12) (13) (14) (15)
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Appendix 8 - Survey of costs with micro-costing method for treatment with the Invisalign System.

Cost type cost description Professional Total Quantity Individual ~ Amount per Value per session
amount supplied fraction session *
(BRL) (R$)
Phase 1 Initial
Consultation and
Scanning -Consultancy
Material Initial Clinical
Examination
1260 working
Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
Dental assistant - patient
patient bib reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Glove (Dentist + Dental ~ Dentist - clinical examination +
assistant) DA R$69,76 100 pcs R$0,70 4 gloves R$2,79
Dentist - clinical examination +
N95 mask DA R$5,00 2 unit R$10,00 8h useful life R$1,25
Dentist - clinical examination +
Protective goggles DA R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
Dentist - clinical examination + 126 working
face shield DA R$43,00 2 unit R$43,00 days R$0,68
Invisalign System accredited orthodontist R$5.111,20 1 treatment R$5.111,20 R$5.111,20
Average
salary CD +
clinical time Labor CD + ASB R$96,62 ASB R$96,62 45 min R$71,72
Total costs R$ 5.198,94
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Phase 2 - Case Planning

Clinical time Clinical time CD + ASB Average 30 min R$47,81
salary CD +
R$96,62 DA R$96,62
Documentation + scanning CD 1 unit
average
R$448,33 price  R%$448,33 R$448,33
Total

R$496,14
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Phase 3 - Consultation for delivery, placement and

usage guidance

Material
1260 working
Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
Dental assistant - patient
patient bib reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Dentist - clinical examination +
Glove (Dentist + DA) DA R$69,76 100 pcs R$0,70 4 gloves R$2,80
Dentist - clinical examination +
N95 mask DA R$5,00 2 unit R$10,00 8h useful life R$1,25
Dentist - clinical examination +
Protective goggles DA R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
Dentist - clinical examination + 126 working
face shield DA R$43,00 2 unit R$43,00 days R$0,68
Average
salary CD +
Clinical time Labor CD + DA R$96,62 DA R$96,62 20 min R$31,87
TOTAL R$47,90
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Phase 4 Maintenance
and Termination
Consultations (4
consultations)

Maintenance consultation (4 consultations)

Consumables Initial Clinical
Examination
1260 working
Dental clinical Forceps Dentist - clinical examination R$24,89 1 unit R$24,89 days R$0,02
1260 working
Dental mirror Dentist - clinical examination R$16,36 1 unit R$16,36 days R$0,01
1260 working
Dental mirror handle dentist clinical exam R$4,35 1 unit R$4,35 days R$0,00
1260 working
dental explorer probe Dentist - clinical examination R$15,77 1 unit R$15,77 days R$0,01
Dental assistant - patient
patient bib reception R$11,05 100 pcs R$0,11 1 bib R$0,11
Dentist - clinical examination +
Glove (Dentist + DA) DA R$69,76 100 pcs R$0,70 4 gloves R$2,80
Dentist - clinical examination +
N95 mask DA R$5,00 2 unit R$10,00 8h useful life R$1,25
Dentist - clinical examination +
Protective goggles DA R$6,09 2 unit R$0,00 1260 days R$0,00
dentla sucker Dental assistant (DA) R$15,13 40 unit R$0,38 1 sucker R$0,38
disposable lab coat Dentist - denalt assistant R$53,80 10 unit R$5,38 2 lab coat R$10,76
clinical time
Dentist - clinical examination + 126 working
face shield DA R$43,00 2 unit R$43,00 days R$0,68
Average
Labor CD + ASB R$96,62 salary R$96,62 20 min R$31,87
**TOTAL R$5.934,57

* Considering 21 days per month (1 year = 252 days)
5 years= 1260 use full days

** X 4 maintenance
appointments
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Appendix 9 - Results of Expert Panel Participant Responses for Invisalign System pricing and serviceability.

Pergunta

Answer 1

Answer 2

Answer 3

Answer 4

Answer 5

Answer 6

Answer 7

Answer 8

Answer 9

Answer 10
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Average

How long treatment would it
take to treat a Class | and Il
malocclusion without
extraction with light dental
crowding (-3mm to -4mm)
with balanced growth pattern.

12

12

12

12 18

9,6

When needed, how many
additional months are needed
to complete the treatment?

4,25

On average, how many face-to-
face consultations are needed
during treatment?

4

4

What is the total price charged
to the patient for this type of
treatment: Class | and Il
malocclusion without
extraction with light dental
crowding (-3mm to -4mm)
with balanced growth pattern?

13.000,00

11.000,00

7.000,00

10.000,00

11.000,00

10.000,00

not
considered

not
considered

not
considered

not
considered

R$
10.333,33

What is the average amount
charged by Invisalign for this
treatment? Just the aligners.

4.500,00

5.000,00

5.528,00

5.000,00

5.528,00

5.000,00

not
considered

not
considered

not
considered

not
considered

R$5.111,20

With the Invisalign System,
how many patients can you see
in a 4-hour period?

10

10

10

8,222222222



Appendix 10 - Survey of cost in relation to service capacity for treatment with convencional fixed appliance.

80

15 months 5 years 10 years 20 years
Convencional fixed Value per Cost by N° I o e R
appliance Type of cost phase phase patients $ 15 months N° patients $5 years N° patients $ 10 years N° patients $ 20 years
Documentation Medical R$448,33
Inicial appointment (1h) Material
R$16,00
Clinical hour R$ 95,62 RS
PHASE1 R$1.290,44 160 R$206.470,40 640 R$ 825.881,60 1280 1.651.763.20 2560 R$ 3.303.526,40
Delivery and planing (4h) Clinical hour R$ 382,48 R
Fixed appliance Material R$ 252,39
Installation (1h)
Clinical hour R$ 95,62
Maintenance appointment Material
**30 min R$ 139,52
Clinical hour R$ 382,48 R$
(a7.81) PHASE 2 R$ 522,00 160 R$ 83.520,00 640 R$ 334.080,00 1280 668.160,00 2560 R$ 1.336.320,00
Change wire Material
appointment*** 30 min R$ 97,65
Clinical hour R$ 191,24 R$
(47,81) PHASE 3 R$ 288,89 160 R$ 46.222,40 640 R$ 184.889,60 1280 369.779.20 2560 R$ 739.558,40
Fixed appliance removal Material R$ 17,65
1h
PHASE 4 R$ 113,27 160 R$ 18.123,20 640 R$ 72.492,80 1280 R$ 2560 R$ 289.971,20
144.985,60
Clinical hour R$ 95,62
R$ 2.214,60 R$354.336,00 R$ 1.417.344,00 R$ 2.834.688,00 R$5.669.376,00
Total cost
R$
138 R$ 304.303,76 550 R$ 1.217.215,03 1100
! ’ 2199 R$ 4.868.860,11
14,12% 2.434.430,05 $

drop off



Appendix 11- Total price calculation in relation to service capacity for the Invisalign System

*Invisalign Type of Valeu per N°
System cost phase 3 PATIENS $15MONTHS
Documentation R$ 448,33
Material
Inicial and
appointment invisalign PHASE 1 R$ 5.647,26 800 R$ 4.517.808,00
(45min) system R$5.127,21
Clinical
value R$ 71,72
Planning(30 Clinical
e value R$ 16,02 PHASE 3 R$ 16,02 800 R$ 12.816,00
Delivery and
orientation
appointment
(20 min) Material R$ 31,87 PHASE 2 R$ 79,68 800 R$ 63.744,00
Clinical
value R$ 47,81
**Einalization
appointment
20 min i
(20 min) Material R$6408 oiAsE4  Rs19156 800 R$ 153.248,00
Clinical
value (R$
31,87) R$ 127,48
TOTAL R$ 5.934,52 R$ 4.747.616,00
3% drop
off 776 R$ 4.605.187,52

3 Ne Ne
N° PATIENTS $5 YEARS PATIENTS $10 YEARS PATIENTS $20 YEARS
3040 R$ 17.167.670,40 6080 R$ 34.335.340,80 12160 R$ 68.670.681,60
3040 R$ 48.700,80 0 R$ 97.401,60 12160 R$ 194.803,20
3040 R$ 242.227,20 6080 R$ 484.454,40 12160 R$ 968.908,80
3040 R$ 582.342,40 6080 R$ 1.164.684,80 12160 R$ 2.329.369,60
R$
R$ 18.040.940,80 36.081.881,60 R$ 72.163.763,20
R$
2948 R$ 17.499.712 58 5897 34.999.425,15 11795  R$ 69.998.850,30
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Apéndice 12 - Sequéncia clinica detalhada do protocolo clinico de atendimento com
aparelho fixo convencional.

1. Planejamento
e diagnostico.

2. Colagem de
de braquetes ,
Alinhamento e
nivelamento.

3. Fechamento
de espaco

4- Finalizagao

Consulta Inicial

Documentacéo

Rx panoramica ( terciarizado)
Telerradiografia lateral (terciarizados)
Modelos digitalizados ( superior e inferior)

Colagem de braquetes:

-Profilaxia( escova robson, taxa de borracha e pasta para profilaxia.
-Braquetes pre-ajustados Morelli- prescricdo Roth

-Sistema adesivo: Acido fosforico e Kit adesivo Transbond da 3M.
-Fotopolimerizador

Sequencia de fios (alinhamento e nivelamento) :

.014” NiTi Redondo Termoelastico pré-contornado Morelli

.016” NiTi Redondo pré-contornado Morelli

.018” Aco Redondo pré-contornado Morelli

0.019” x .025”NiTi Retangular Termoelastico pré-contornadoMorelli
0.019 x .025 Aco Retangular Termoelastico pré-contornado M.

Fio .019 “x .025” aco retangular pré contornado Morelli
Elastico corrente Morelli
Elastico ¥4” ou 3/16” leve Morelli.

Remocéo de aparelho fixo e instalacdo das contencGes superior e fixa
inferior contencdo removivel superior e inferior
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Apéndice 13- Sequéncia clinica detalhada do protocolo clinico para tratamento com
Alinhadores estéticos (Sistema Invisalign).

1. Planejamento
e diagnostico

Consulta inicial: avaliagdo do caso clinico e encaminhamento para
realizagdo da documentagéo.

Documentacado e Analise dos dentes:

A partir dessa imagem, o dentista utiliza o ClinCheck®, um
software de manipulacdo da Invisalign, para criar um plano de
alinhamento para os dentes do paciente. Em posse desse
planejamento, o dentista responsavel podera entender a
movimentacao que os dentes do paciente precisardo fazer,
buscando a alternativa mais réapida e confortavel.

Simulagéo dos resultados

Utilizando a técnica do DSD, o dentista consegue planejar o
tratamento do paciente por um viés estético e anatbmico.

2. Producdo dos Em posse do planejamento do tratamento, os alinhadores

alinhadores
transparentes

3. Alinhamento,
nivelamento e
fechamento de
espaco

transparentes da Invisalign podem ser produzidos.

Os alinhadores sdo produzidos em SmartTrack®, material de alta
performance, seguindo os mais rigidos padroes de qualidade
internacional.

O namero de alinhadores que o paciente recebe dependera do
tempo de tratamento e complexidade do problema ortodéntico

Durante o periodo de tratamento, os alinhadores se encaixam
perfeitamente nos dentes, promovendo a movimentagédo dos
mesmos de acordo com o planejamento inicial.

Eles devem ser utilizados em sequéncia conforme o planejamento e
a partir das orientagdes do dentista responsavel.

Os alinhadores devem ser utilizados por, no minimo, 22 horas
diarias encaixado nos dentes do paciente, apenas sendo retirados
para comer e beber. S6 assim, o tratamento funcionara como
planejado.
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