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Artigo enviado para publicacgo na Clinical Implant Dentistry and Related Resear ch.

Radiographic evaluation of bone level changes around tapered injection

molded two-piece zir conia implants: One-year preliminary results.

Paola Rebelatto Alcantara

Flavia Noemy Gasparini Kiatake Fontao
Camila Pereira Vianna

Roberta Schroder Rocha

Waleska Caldas

Rubens Moreno de Freitas

ABSTRACT

Purpose: The aim of this study was to report the 12-month results of a prospective study
regarding marginal bone level changes and survival rate around tapered injection-molded two-
piece zirconiaimplants.

Methods: Patients who referred to llapeo College (Curitiba, Brazil) between October and
November 2020 presenting at least one healed single-tooth site, with natural adjacent and
antagonist teeth and sufficient bone width to alow insertion of a 4.3-diameter implant were
selected. All patients recelved at least one injection molded two-piece zirconia implant.
Immediate provisionalization was applied when primary stability of 32 N.cm was achieved,
and provisional acrylic prostheses were inserted. These were replaced after three months for
final monolithic zirconia crowns. Patients were followed and periapica radiographs were
obtained at all visits, up to 12 months after provisionalization.

Results: Thirty patients with a mean age of 46.1+9.5 years were included in the study for the
rehabilitation of one or more edentulous areas, resulting in a sample of 38 implants. The
majority of the implants were submitted to immediate provisionalization (n=31 / 81.6%).
Survival and success rates of 89.5% (34/38) and 84.4% (33/38), respectively, were observed in
afollow-up period of 12 months. Considering the surviving implants, the prosthesis survival
rate was 97.1%. Regarding marginal bone loss, it was noticed that greater bone loss happened
during the first 6 months (mean 0.24+0.20mm), whereas mean margina bone loss was
0.30+0.22mm one year after provisionalization.

Conclusion: The present study suggests that two-piece zirconiaimplants produced by injection
molding, provide a successful treatment for the rehabilitation with single-unit prosthesis,
presenting good survival and success rates and excellent bone level maintenance up to 1 year
after provisionalization.

Keywords: Dental implants, Zirconia; Margina bone loss; Survival rate, Injection molded.



INTRODUCTION

Titanium is used with great results for the replacement of missing teeth with dental
implants since its introduction by Branemark 1. By presenting a bioinert nature, high strength,
high corrosion resistance and ability to osseointegrate, titanium implants are awell-spread and
well-documented option reporting success and survival rates varying from 91% to 100% in the
long-term?>#, However, as any other material, titanium presents some drawbacks, such as its
association with inflammatory reaction in peri-implant tissues and poor esthetics especialy in
thin mucosa®. Moreover, it has been reported that dental biomaterials rel ease substances that
may lead to allergic reactions, and therefore, titanium hypersensitivity has been associated to
implant failure®.

In order to surpass titanium disadvantages, and to meet a demand of metal-free
treatments, high strength ceramics have been introduced as an alternative material for dental
implants’. Besides better esthetics results due to the white color that mimics natural teeth,
implants made of Yttrium-stabilized tetragonal zirconia polycrystals (Y-TZP) present great
mechanical properties that include high flexural strength and fracture toughness, and corrosion
resistance®. Additionally, bone-to-implant contact, and removal torques similar to titanium
implants have been demonstrated by in vivo studies’. Reduced biofilm adhesion as well as
plague formation have also been associated to zirconia surfaces'.

Initially, only one-piece zirconia implants were available, offering great stability and
lessrisksrelated to technical failuresand material limitations. Good survival ratesranging from
78-98% in a period of 12-56 months of follow up have been reported for these implants'?,
however, their reduced flexibility regarding surgical and prosthetic aspects are considered as
major drawbacks'?. Thereby, two-piece systems with implant body separated from the
abutment have been developed and only in 2014 the first clinical study using them was

published?13,
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Regarding manufacturing process, zirconia implants are mainly produced using

subtractive milling techniques and surface modifications. This, however, leads to the need of
achieving a balance between surface modifications and its biological performance!*. Thus, the
injection molding process appears as a promising technique for high-quality zirconia implants
production, by incorporating the desired surface topography directly into the mold™>2¢,
Clinical evidence of injection molded two-piece zirconia implants success is ill
limited, and athough their ability for stable osseointegration have been reported, littleisknown
regarding peri-implant bone level changes around these implants. Therefore, this study aimed
to radiographic assess margina bone loss and survival rate of tapered injection molded two-

piece zirconiaimplants.

METHODOLOGY
Study design and patient selection

The present prospective study was approved by the loca ethics committee (approval
number: 3.573.667) and was conducted in accordance with SO 14155:2020 and the principles
embodied in the Helsinki Declaration of 1975, as revised in 2013, for biomedical research
involving human subjects. Sample size was calculated based on an aphalevel of 5% and beta
of 20% to detect a mean periimplant bone level change of 0.91mm, with a standard deviation
of 1.4mm, 36 months after implant loading'’. Sample size calculation showed that a sample of
30 implants was needed. Estimating arate of 1 implant per patient and a drop-out rate of 15%,
a sample size of at least 36 implants was thought to be sufficient to allow for the statistical
analysis of long-term clinical outcome data.

Patients who referred to Ilapeo College (Curitiba, Brazil) between October and

November of 2020 were selected according to the following criteria: presence of at least one

single-tooth site that had been edentulous for at least 3 months, with natural adjacent and



10
antagonist teeth, and sufficient bone width to alow insertion of a4.3-diameter implant (at least

1 mm of bucca and lingual bone availability). Exclusion criteria was any contraindication for
zirconia implant surgery such as alergy or hypersensitivity to the chemical elements of the
material (zirconia (Y-ZTP), zirconium dioxide (ZrO2), yttrium oxide (Y 203) hafnium dioxide
(HfO2), and duminum oxide (A1203)), presence of acute infection, unsuitable bone volume or
quality, uncontrolled systemic diseases, incomplete jawbone growth, bruxism and pregnancy.

Written consent was provided by all patients.

Implant information and study procedures

Cone beam computed tomography (CBCT), panoramic and periapical radiography
exams, aswell as photographs and laboratory exams were obtained for diagnostic and planning
purposes. Implants” heights (10, 11.5 or 13mm) were selected as to be inserted at buccal bone
level. A minimum distance of 1.5 mm from the implant shoulder to adjacent teeth was
planned™®. Surgeries were performed by different implant surgeons available at the study site.

All patients received at least one injection molded two-piece zirconia implant,
(Zirconia Implant, Neodent, Curitiba, Brazil). The referred implants are manufactured in
Zirconia Y-TZP (Yttria-stabilized Tetragonal Zirconia Polycrystal), present a sandblasted,
acid-etched surface, prosthetic interface with internal indexer, and tapered body design (Figure
1A-B). All implants were placed under local anesthesia and following the drill sequence as
indicated by the manufacturer, along with profuseirrigation. Immediate provisionalization was
applied when a minimum insertion torque of 32 N.cm was achieved, by means of insertion of
Peek temporary abutments (PEEK CR Abutment, Neodent, Curitiba, Brazil) and provisiona
acrylic crowns, with no occlusal contact. For delayed-loaded implants, an osseointegration
period of 3 months was awaited before provisionalization. Then, three months after

provisionalization, the Peek abutments were removed and intraoral scanning (Virtuo Vivo,
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Dental Wings, Montreal, Canada) was performed using the compatible scanbodies (Neodent,

Curitiba, Brazil). Zirconia Base Abutments (Neodent, Curitiba, Brazil) were selected to support
final monolithic zirconia crowns (Ceramill Zolid fx, Amann Girrbach, Koblach, Austria),

which were designed in Dental System software (3shape, Copenhagen, Denmark) and

processed in a CAD/CAM milling machine (M seriess;, Aman  Girrbach,

Koblach, Austria)(Figure 2A-C).
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Figure 1. Zirconiaimplant with Zirconia Base (Neodent, Curitiba, Brazil) (A) and implant internal connection

(B).

Figure 2. Representative clinical case - clinical aspects: Implant final position (A), Immediate provisionalization
with acrylic provisional crown on PEEK abutment (B), final monolithic zirconia crown inserted after 3 months
on ZirconiaBase (C).

Figure 3 Representative clinical case - radiographic aspects: Immediate provisionalization (A) final crown
placement (B) and 12 months of follow-up (C).
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Standardized digital periapical x-rays were obtained (Heliodent Plus, Dentsply
Sirona, USA) using the parallelism radiography technique, at all patients’ visits: screening,
immediately after placement (TP), immediately after provisionalization (TO), immediately after
fina prosthesis installation (TF), 6 months after provisionalization (T6), and one year after

provisionalization (T12) (Figure 3A-C).

Radiographic measurements and Clinical assessment

The digital periapical radiographs obtained were evaluated by two trained operators
using Sidexis XG version 4 software (Sirona, Bensheim, Germany). The known length of the
implant was used as reference point. Lines were drawn to help the margina bone level
measurement. Vertical lines— parallel tolong axis of theimplant — and ahorizontal line—which
were drawn at the interface implant platform and prosthetic connection — were used as a
reference for the linear measurement of vertical bone height on both the mesial and distal
surfaces of each implant. Regarding implants with bone level below the implant platform
(negative values), the measurement was performed from the most apical point of bonein contact
with the implant (towards the implant shoulder), to a horizontal linein the implant platform. In
case of bone level above the implant (positive values), the measurement was performed from
the highest point of the alveolar crest to the horizontal line in the implant platform. Mesial and
distal values were used to obtain the mean bone level.

Implant survival rate was calculated and defined as no |oss of the implant. Moreover,
implant success was eval uated according to Albrektsson et al.'°, regarding absence of persistent
pain, recurrent infection, mobility and radiolucency, in addition to not presenting marginal bone

loss (MBL) greater than 0.5mm during the first 6 months after loading, as proposed by
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Galindo-Moreno et a®. Prosthetic survival was defined as the prosthesis in place during the

follow-up period?!,

Statistical Analysis

To confirm the reliability of the measurements of the bone level, interrater analysis was
applied between the two operators using the intraclass correlation coefficient (ICC). Excellent
concordance was considered if ICC > 0.80. Furthermore, the Bland-Altman graphic was plotted to
observe the behavior of the measurements. Descriptive analyses were performed to obtain mean

marginal bone level and loss values.

RESULTS

Thirty patients (18 women and 12 men) with a mean age of 46.1+9.5 years were
included in the study for the rehabilitation of one or more edentulous areas. Most of them
needed only one implant (23/30; 76.7%), 6 patients (20%) had 2 implantsinserted and only one
patient (4.3%) had 3 implants inserted. Therefore, the sample comprised atotal of 38 Zirconia
implants. Patients” demographic characteristics are describe in table 1.

Regarding de variables at implant level, most implants (23/38; 60.5%) were inserted
in the molar region, whereas the other 15 implants (39.5%) were inserted in premolar region.
The majority of the implants were submitted to immediate provisionalization (n=31; 81.6%) by
means of insertion of acrylic resin crowns at the day of surgery. The other 7 implants (18.4%)
received cover screw or healing abutments and were rehabilitated with the provisiona crown 3
months thereafter. Frequency of variables at implant level are describe in table 2.

Among the 38 implants, 4 implants (in 4 patients) were lost, resulting in a survival
rate of 89.5% in afollow-up period of 12 months after provisionalization. All were lost before

final prosthesis installation, within 3 months after placement, due to lack of osseointegration
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(Figure 4). Implants were replaced by a single operator and none have failed within 1 year after

placement.

Figure 4. Radiographic aspects of the four failed implant right before their removal. Ten days after placement
(A). One month after placement (B). Three months and 10 days after placement (C). Two months and 20 days
after placement (D).

Prosthesis survival rate was 97.1%. The only loss happened in a patient with
parafunctional habits. The prosthesis was replaced, and the patient was recommended to use an
occlusal splint at bedtime.

For the bone level measurements, only implantswith periapical radiographs obtained
at all visits were considered, thereby, 28 implants (in 25 patients) were evaluated (table 3). It
was possible to notice a mild decrease in mean bone level after implant placement (TP), up to
final prosthesisinsertion (TF). Regarding MBL, It was noticed that greater bone loss occurred
during the first 6 months after provisionalization (mean 0.24+0.20mm), whereas from T6 to
T12 much less bone loss was verified (mean 0.06£0.13mm). Mean marginal bone loss was
0.30£0.22mm during the first year after provisionalization (table 4). Considering the four lost
implants and one implant that presented MBL greater than 0.5mm after 6 months, implant
success rate was 84.4%. No mobility, pain, recurrent infection, or radiolucency was noticed in

any implant.
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DISCUSSION

The aim of this prospective study was to evaluate bone level changes around two-
piece zirconia implants supporting single-unit crowns. Although the literature presents several
outcomes regarding one-piece zirconia implants, to the authors knowledge, the radiographic
evaluation of two-piece zirconia implants, especially produced by injection-molding, is
Inexistent.

It has become a consensus that marginal bone loss (MBL) assessment is crucia for
defining implant success!’, whereas a MBL of less than 0.5mm in the first 6 months after
loading® and of less than 1mm in the first year of placement, in addition to the parameters
defined by Albrektsson'® outline a successful trestment. In the present study, mean MBL at 12
months post-provisionalization was 0.30+£0.22mm, with the highest values registered at 6
months after loading, and little change observed between 6 and 12 months. Other studies with
two-piece machined zirconia and internal connection implants have shown higher values of
mean bone loss, ranging from 0.48+0.70mm? to 1.16+1.01mm? in the same follow-up period.
One-piece zirconiaimplants with internal connection have been reported to present even higher
values of bone loss, ranging from 0.88 +0.86mm?* to 1.31+1.49mm? during the first year.

It is important to notice that in the present study provisiona crowns were inserted
without occlusal contacts as recommended by the manufacturer, also known as nonfunctional
loading. This protocol is applied in order to prevent the exposure of implants to any excessive
forcesthat might lead to early implant failure and excessive boneloss?®. However, some authors
have shown that there is no significant difference between the outcomes of functional and non-
functional loaded implants®’. Therefore, it is not possible to affirm that the results of the present

study are associated with the loading protocol applied.
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Discussions regarding the best position to place an implant, at bone level or

subcrestal and its relationship to peri implant bone loss have been made to attempt to define the
best option. Whereas some authors defend that bone level placement, as performed in this study
(mean bone level 0.67mm) by manufacturer recommendation, is associated with more bone
loss, others have found greater loss when implants are placed subcrestal?®. Thus, it is still not
clear if implant position is determinant for bone level maintenance.

On the other hand, it has been previously demonstrated that implants with internal
connections present enhanced biomechanical outcomes, as they are associated with a more
adequate distribution of masticatory forces in the longitudinal axis of the bone-implant-
abutment complex as well as greater separation between the implant-abutment microgap and
the crestal bone, thus respecting the requirements for biological space maintenance and leading
to lower peri-implant bone loss®. It can be estimated that the characteristics of a straight
internal connection with indexation, of the Zirconia implant used in the present study (Figure
1), contributed to the excellent results found in terms of bone maintenance in thefirst year after
provisionalization.

Four implants were lost before final prosthesis installation visit, within 4 months of
follow-up, resulting in an implant survival rate of 89.5% at 12 months after provisionalization.
Two-piece zirconia implants have presented survival rates ranging from 87%?"2 to 100%% for
the sametime period. It isimportant to highlight that the surgeries of this study were performed
by different operators who were in the learning curve for the system, which might have
contributed to implant losses, as also observed in another zirconia implant study3. Also, the
obtained survival rate might be explained by the relatively small sample size (4 losses in a
sample of 38 implants).

The present study surgeons have reported bone overheating during implant bed

preparation as the probable cause for implant loss. Heat generated at the time of drilling and
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excessive pressure at the crestal region during implant placement may contribute to implant

bone loss during the healing period. Surgeons then ensured following a careful surgical
protocol, with abundant irrigation during bone drilling, for the subsequent surgeries. All four
lost implants were replaced by a single operator and no new losses were observed in 12 months
after placement®2.

Although severa studies with zirconia implants have reported implant fracture and
peri-implantitis as the main causes for failure®**, the losses reported here were only related to
lack of osseointegration. Despite of that, a study compared the osseointegration potential of the
same zirconia implant system presented here and titanium implants in minipigs.
Hystomorphometric analyses showed that values of bone-implant contact, first bone-implant-
contact and ratio of bone areato total area are comparable between then, thus, zirconiaimplants
seemed not to be inferior to titanium implants regarding osseointegration®.

Since the literature regarding injection-molded two-piece zirconia implants is
limited, it is not possible to compare the results found in this study with other similar systems,

and so, further studies should be performed to assess its reproducibility.

CONCLUSION

Within its limits, the present study suggests that two-piece tapered zirconiaimplants
produced by injection molding, may provide a successful treatment for the rehabilitation with
single-unit prosthesis, presenting good survival and success rates, and excellent bone level
maintenance up to 1 year after provisionalization. Further randomized studies, with larger
samples and longer follow-up period should be considered to confirm these results. Learning
curve of the operators as to follow careful surgical protocols, with abundant irrigation during

bone bed preparation should also be considered.
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TABLES

Table 1. Descriptive analysis of demographic characteristics at patient level (n=30)

Characteristic Mean (years)

Age (years) 46.1+9.5
Characteristic Frer?(li/(j)ncy
Female 18(60%)
Male 12(40%)
Diabetes 0(0%)
Hypertension No 25(83.3%)
Controlled 4(13.3%)
Uncontrolled 1(3.4%)
Current smoker 1 (3.3%)
Smoking habits Nonsmoker 27 (90.0%)
Former smoker 2(6.7%)

Table 2. Descriptive analysis of evaluated variables at implant level (n=38)

Characteristic Frequency
n (%)
_ Molar 23(60.5%)
Implant site Premolar 15(39.5%)
[ 0(0.0%)
I 16(42.1%)
Bone type M 22(57.9%)
\Y; 0(0.0%)
yes 3(7.9%)
Bone graft no 35(92.1%)
10 mm 14(36.9%)
Implant length 11.5 mm 21(55.2%)
13 mm 3(7.9%)
<32 N.cm 12(31.6%)
Final torque 32-60 N.cm 24(63.1%)
>60 N.cm 2(5.8%)
Immediate 31(81.6%)
Loading protocol Delayed 7(18.4%)



22
Table 3. Bone level measurementsat all follow-up visits (n=28).

TP TO TF T6 T12
(MeantSD) (MeanzSD) (Mean+SD) (MeanzSD) (Mean£SD)

Mesial (mm) 0.831+0.837 0.514+0.574 0.150+0.536 0.294+0.532 @ 0.211+0.462
Distal (mm) 0.513+0.595 0.243+0.444 -0.128+0.526 -0.017 +0.419 -0.057+0.366
Mean (mm) 0.67+0.63 | 0.378+0.434 0.011+0.486 0.138+0.413 @ 0.077+0.351

Mean bone level and standard deviation (SD) at implant placement (TP), implant provisionalization (TO0),
final crown placement (TF), 6 (T6) and 12 months (T12) after provisionalization.

Table 4. Bone loss from implant provisionalization (TO) up to 6-month (T6) and 12-month
follow-up (T12) (n=28).

Mean (SD) Median Minimum Maximum
TO-T6 -0.2418 £0.201 -0.1950 -0.730 0.0100
TO-T12 -0.3039 £0.221 -0.2950 -0.730 0.0000

T6-T12 -0.0625 £0.135 -0.0100 -0.580 0.1000
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2. Artigo cientifico 2

Artigo enviado para publicacéo na Clinical Reportsin Dentistry.

Esthetic and functional rehabilitation of an anterior maxilla associating
injection-molded 2-piece zirconia implants submitted to immediate loading

and ceramic veneers.

Paola Rebelatto Alcantara
RubensMoreno de Freitas
Camila PereiraVianna
Roberta Schroder Rocha
Waleska Caldas

Geninho Thomé

ABSTRACT

Objective: The present clinica case describes the 24-month clinical and radiographic outcomes of
immediately |oaded two-piece injection-molded zirconiaimplants, as well as the esthetic and functional
work performed in the anterior maxilla.

Clinical considerations. A 36-year-old female patient was referred to a Dental College due to the
absence of upper left lateral incisor and first premolar, and dissatisfaction with the esthetics of her smile.
A prosthetic rehabilitation of the anterior maxilla, including implant-supported prosthesis with zirconia
implants and ceramic veneers was performed using a digital workflow. The patient was followed for 24
months presenting good clinical and radiographic outcomes.

Conclusions: The esthetic and functional rehabilitation, carried out in patient’s maxilla, with ceramic
veneers and crowns, was successful and contributed to the patient's psychologica and emotional well-
being, in addition to restoring occlusal stahility, through canine guidance and adequate protrusion of the
anterior teeth.

Clinical Significance

The present case report describes the clinical and radiographic outcomes of a patient in need of anterior
maxilla rehabilitation. Combing two-piece zirconia implants and ceramic veneers it was possible to
successfully restore maxilla’s function and esthetics, leading to complete patient satisfaction.

Keywords: Zirconia implants, Veneers, Implant-supported prosthesis; Digital workflow; patient
sati sfaction.

INTRODUCTION
The instalation of dental implants has become routine in the ora rehabilitation of

partially or completely edentulous patients. In recent years, implants made of titanium and
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zirconia alloy with amicro-rough surface have been studied in detail as aternative materials to

replace lost dental elements and have shown to be biologicaly well tolerated and exhibit
adequate osseointegration® .

As the search for metal-free esthetics has been growing, Implant Dentistry has had to
challenge new horizons and one of the themes of frequent debate today is the choice between
zirconia or titanium as dental implants. Comparing zirconia to titanium is equivalent to
comparing ceramics to metals. The advantages of ceramics are high temperature resistance,
wear resistance, chemical stability, and mainly white color, while disadvantages include low
fracture toughness’.

The most stable phase of zirconia at room temperature is the monoclinic, which, upon
heating, transforms into tetragonal and cubic phases’. However, when cooled to room
temperature, cracks are formed due to the increase in volume from the tetragonal phase to the
monoclinic phase, which decreases the mechanical strength of zirconia® In order to prevent that,
small amounts of calcium (Ca0), magnesia (MgO), ceria (CeO2) and yttria (Y203) in a solid
solution of ZrO2 can be used to stabilize the tetragonal or cubic phase of ZrO2 at room
temperature, depending on the amount of oxide added™®.

Over thelast 25 years, special attention has been given to the effect of modified zirconia
surfaces on osseointegration in experimental animal studies. These preclinical studies revealed
bone apposition on zirconia implants with various surface modifications, including
sandblasting®?, etching'?* sintering and plating™*®. In the zirconiaimplant, after 4 weeks, the
mineralized bone matrix is in direct contact with the implant surface. The presence of osteoids
and osteoblasts indicate ongoing bone formation, while the presence of osteoclasts and
Howship's lacuna in old bone indicates resorption of pre-existing bone. At 8 weeks, bone
formation ceases due to the absence of both osteoids and osteoblasts and the presence of bone

marrow indicates bone maturation. Although pre-clinical data point to an excellent acceptance
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of zirconiaimplantsin relation to titanium, the literature lacks of clinical datawith medium and

long-term follow-up of rehabilitation using these materials, especialy considering
manufacturing by injection, in two pieces and predicting primary stability for immediate
loading?®.

The following clinical case describes the treatment of a patient with great esthetic
expectations, upper midline deviation, presence of anterior tooth with discoloration, with
endodontic treatment and absence of the upper left lateral incisor and first premolar. The
obj ective was to describe the 24-month follow-up clinical and radiographic results of two two-
piece injection-molded zirconiaimplants and immediate single crowns, installed in edentul ous
sitesin the maxillary lateral incisor and premolar region. Additionally, it describesthe planning

and the esthetic and functional work performed in the anterior maxilla.

CLINICAL CONSIDERATIONS

A 36-year-old female patient, in good general health, wasreferred to I1apeo College due
to absence of upper left lateral incisor and first premolar. She reported dissatisfaction with her
smile, not only due to the absence of these elements, but aso due to the presence of an anterior
dental element with color alteration by endodontic treatment, deviated upper midline,
projection of anterior teeth, and stained anterior restorations (Figure 1A-C). After clinical and

radiographic evaluation, and considering that the esthetics were the main complain, it was
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decided to perform a prosthetic rehabilitation of the maxilla, including implant-supported

prosthesis with zirconiaimplants. Written consent was given by the patient.

Figure 5. Panoramic radiographic of patient’sinitial condition (A). Extraoral frontal view of patient’sinitia
aspect (B). Intraoral lateral view evidencing the absence of elements upper left lateral incisor and first
premolar(C).

Surgical and prosthetic procedures

The same surgical and prosthetic protocol was applied for both implants, in regions of
upper left lateral incisor and first premolar. After local anesthesiaand incision, asmall flap was
raised. The site preparation sequence was performed as recommended by the manufacturer and
with adequate irrigation. Two-piece injection-molded yttria-stabilized zirconia implants
(Zirconia Implant, Neodent, Brazil) were placed in regions of upper left lateral incisor
(3.75x13mm) and first premolar (4.3x13mm) (Figure 2A-B) reaching final installation torque
of 45N.cm, which alowed immediate provisionalization. Peek Abutments (Neodent) (Figure
3A) were then selected and installed to support the provisional acrylic resin prostheses (Figure
3B). Sutures were placed to close the surgical wound and removed 10 days later. Periapical

radiographs were obtained to verify the correct positioning of the implants (Figure 3C).
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Figure 6. Occlusal view of bone bed preparation (A) and two-piece zirconiaimplant bonelevel fina positionin
the upper left first premolar (B).

B : C

Figure 7. Lateral view of Peek abutments (A). Clinical (B) and radiographic (C) aspects of immediate
provisionalization.

After 3 months, the Peek abutment of the implant of upper left first premolar was
removed and intraoral scanning was performed using a compatible scanbody. A
3.75x4.0x1.5mm Zirconia Base (Neodent) was sel ected and the monolithic zirconia crown was
designed in Dental System software (3shape, Denmark), processed on a CAD/CAM milling
machine (M series, Aman Girrbach AG, Deutschland) and crystallized in a ceramic oven
(Therm, Aman Girrbach AG). The crown was cemented onto the Zi Base in the printed model
and then it was installed with atorque of 32N.cm (Figure 4A-B).

Figure 8. Clinical (A) and radiA()graphi'c (B) aspects of upper left first premolar monolithic crown.
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In order to provide to the patient a complete rehabilitation of the maxilla, 3.75x13mm

Helix GM implants (Neodent) were inserted in regions of upper right first and second
premolars, under abundant irrigation and following the manufacturer drilling sequence. GM
Mini Conical Abutments (Neodent) were inserted and one month thereafter provisional acrylic
crowns were installed.

Esthetic and functional reverse planning of the anterior maxilla

For the final rehabilitation of the patient, including definitive crown for the upper left
lateral incisor, a reverse planning was carried out, with the concern of restoring esthetics and
function. Photos were taken to evaluate the smile and the midline and final length were marked
with a blue pen for the diagnostic wax-up. Impressions were taken and the models were
mounted onto a semi-adjustable articulator, using a Lucia’s Jig, for the evaluation of possible
premature contacts that required occlusal adjustment before treatment.

Then, aready with Maximum Habitual Intercuspation (MHI) coinciding with Centric
Relation (CR), the patient underwent intraoral scanning (Virtuo vivo, Dental Wings, Montreal,
Canada) (Figure 5) to make a diagnostic wax-up and mock-up (Figure 6) with bisacrylic resin

(Protemp, 3M, USA).

Figure 9. Intraoral scanning image (Virtuo Vivo, Dental Wings, Montreal, Canada).
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Figure 10. Clinical aspect with mock-up.

After approval of the mock-up by the patient, a provisional crown for upper l€eft central
incisor wasinitially made to make afilling core with afiberglass pin (Whitepost, FGM, Brazil),
then the restorations of upper right central and lateral incisors were removed, the amount of
remaining dental tissue was evaluated and the restorations were redone, before the prosthetic
preparations.

Next, preparations were made using the silicone guides obtained after the diagnostic
wax-up (Figure 7A). The patient was then submitted to anew intraoral scan with the appropriate
scanbody in position (Figure 7B) and provisiona crownswere madein bisacrylic resin Protemp

(3M) over all the elements being treated.

Figure 11. Frontal view of prepared anterior elements and Peek CR in upper left lateral incisor (A). Intraoral
scanning image for restorations confection (B).

The ceramic veneersand crowns (E-MAX) weretried-in and installed. The veneerswere
cemented with Variolink Neutral resin cement (lvoclar-Vivadent, Liechtenstein) as

recommended by the manufacturer. The prostheses on GM Mini Conical Abutments (GM,
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Neodent) of the right premolars were screwed down with atorque of 10N.cm, the prosthesis on

left central incisor was cemented with U-200 (3M) and the prosthesis on upper left lateral
incisor was cemented on the Zirconia Base with U-200 (3M), outside the mouth and
subsequently screwed into the mouth with atorque of 32N.cm. A ceramic veneer was cemented
onto it with Variolink Neutral (lvoclar-Vivadent) following the sequence determined by the

manufacturer (Figure 8A-C).

Figure 12. Lateral view of region upper left lateral incisor prosthesis (A-B) and frontal view of the complete
maxillary rehabilitation (C).

The Portuguese version of OHIP-14 (Oral Health Impact Profile) questionnaire'’!8 was
used to evaluate the Quality of Life related to Oral Health, as a measure of patient satisfaction
during the treatment. The patient was asked before treatment, and after 6, 12, and 24 months
post-surgery, how often, in the prior 6 months, she presented the problems related to her mouth

and teeth evaluated by the questionnaire

Clinical and radiographic follow-up

Both Zirconia implants were followed clinically and radiographically every 3 months,
and no complications were observed or reported during the follow-up period. At the 24-month
follow-up, both implants, as well as the esthetic and functional rehabilitation of the anterior
maxilla, showed clinical and radiographic success. Implants presented complete
0sseoi ntegration and stability, absence of signs of peri-implantitis and good maintenance of the

margina bone level (Figure 9A-B). Also, excellent soft tissue esthetics was observed,
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presenting harmonious shape of the interdental papillae, inserted gingival appearance and

precise shape of its margin (Figure 9 C).

Figure 13. Radiographic (A-B) and clinical (C) aspects at 24-month follow-up. Bone level maintenance great
soft tissue esthetics were observed.

Regarding patient’s satisfaction, at the screening, the subject reported to have had
occasionally, often and very often experienced severa problems related to her mouth and teeth
which resulted in an OHIP-14 score of 18.85. However, 6 months after implants placement,
OHIP-14 score decreased to O, revealing patient’s great satisfaction even before the whole

rehabilitation was compl eted, which remained at the 2 years follow-up visit.

DISCUSSION

Patients” physical and mental health are strongly affected by missing or defected
anterior teeth. Besides the function, the success of implant treatment should also consider
esthetics and patient satisfaction, including their quaity of life!®. In cases of implant
rehabilitation in the esthetic zone, the combination of visually pleasing prosthesis and harmonic
healthy peri-implant soft tissue is mandatory®°. Also, when besides edentul ous areas the patient
presents defected teeth in the anterior region, careful treatment planning isfundamental in order

to meet the esthetic challenges of the rehabilitation?.
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In the present clinical case, two injection molded two-piece zirconia implants were

installed in the anterior maxilla. The use of zirconiaas an alternative and more esthetic material
for dental implants, has already shown favorably outcomes regarding bone and soft tissue
responses in both pre-clinical®® and clinical studies™+%, A study with minipigs, showed that
the zirconia implant, when compared to the titanium implant, presented equivalent and non-
inferior bone integration, bone formation and maintenance of alveolar bone level?2. Also, in
vitro studies have shown comparable or even better soft tissue behavior around zirconia
discs, with better healing response, which might positively affect peri-implant soft
tissues health?3.

Another clinical case report described the treatment of two patients, who did not have
one of the upper premolars and were rehabilitated with the installation of the same two-piece
injected zirconiaimplant model and immediate individual crowns. Both patients were followed
up for 12 months, during which clinical and radiographic success was observed, absence of
signs of peri-implantitis, complete osseointegration, maintenance of marginal bone level and
satisfactory soft tissue esthetics. Therefore the clinical report suggested that treatment with a
two-piece zirconia implant and zirconia prosthetic components are a reliable and successful
aternative to single elements and immediate rehabilitation, with predictable short-term results
with regard to peri-implant health and esthetics®.

A clinica study that evaluated the behavior of soft tissues around two-piece zirconia
implants, showed healthy peri-implant conditions, with no signs of peri-implantitis within 15
months of observation. Furthermore, in cases of buccal bone defects, guided bone regeneration
was applied, and no mucosal recession was observed. Additionally, an increase in margina
mucosal level could be detected?’. Another study has shown a hedlthy status of the peri-implant
soft tissues, with most patients presenting very low plaque index and bleeding index, which

might reflect the low affinity with plague and reduced inflammatory infiltrate?®. In the present
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case, peri-implant soft tissues also remained heathy and with great esthetic outcomes within

the observation period.

In the present case, digital workflow was applied which provides important information
regarding adequate position and contouring of crowns and ceramic veneers. CAD-CAM
manufacturing enables the use of monoalithic zirconia restorations, which have shown good
clinical performance with low rate of complications reported. Moreover, they seemed to be a
well-accepted option and present estheticaly satisfactory outcomes for dentists and
patients?®°, Additionally, the monolithic crowns used in this case were fabricated as hybrid
cement-screw-retained, since they were cemented extraorally on the Zirconiabases, preventing
the issue of cement extrusion that could lead to biological complications®®. Regarding the
ceramic veneers, lithium disilicate was the chosen material for this case, which has reported to
present greater fracture toughness and biaxial strength when compared to other materials,
besidesits similarity to the enamel. Therefore, they are indicated in cases of teeth discoloration
and teeth with extensive restorations with great survival rates®.

It has been shown that Oral Health-Related Quality of Life is negatively affected in
patients with anterior missing teeth, and therefore, its rehabilitation is critical for physical and
mental health®. Moreover, any small defect in the esthetic zone is projected in the patient’s
smile, becoming an issue in the daily life. In the present case, the patient reported to have had
trouble regarding her mouth and teeth resulting in a high OHIP-14 score that reveals a great
impact in her quality of life, as discussed before®. However, after the rehabilitation with
immediately loaded zirconia implants and ceramic veneers, the patient reported to be
completely satisfied and the OHIP-14 score was decreased to zero. Patient satisfaction has also
been reported by other authors related to single tooth restorations in the esthetic zone* and

zirconiaimplants submitted to immediate loading®.
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Accordingly, the present clinical case corroborates with the literature. It is worth

highlighting, within this context, the importance of esthetic and functional rehabilitation,
carried out in the premaxilla region, with ceramic veneers and crowns, which, in addition to
contributing to the patient's psychological and emotional well-being, returned occlusal stability,
through of canine guidance and adequate protrusion of the anterior teeth, indispensable factors

for the success of the rehabilitation.

CONCLUSIONS

The two-piece injection molded zirconia implant showed clinical and radiographic
success over 24 months, through implant stability, absence of signs of peri-implantitis,
compl ete osseointegration of the implant, good maintenance of margina bonelevel (<2 mmin
the first year) and excellent soft tissue esthetics, without any prosthetic complications. The
esthetic and functional rehabilitation, carried out in patient’s anterior region of maxilla, with
ceramic veneers and crowns contributed to the patient's psychological and emotional well-
being, in addition to restoring occlusal stability, through canine guidance and adequate
protrusion of the anterior teeth. Despite the satisfactory results, more clinical studies are needed

to confirm these outcomes in the long-term and with a representative sample size.
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1. Sobre © que ¢ o estudo!

O3 pesquisadures Quarem saber mals sobre um clspositho chamado Implante de Tirchnia®.
O principal objetive deste estido & cobetar dados ctinicos sabew & v do dispositsvo s um amblosts
«w&mmaammmumb&nwmmwuummw

wa | .

A participacdo de 36 peisoas, com pelo menos 18 anos de Kade @ com necessidads de implantes
dentarios, estd programada pars este estudo,

Todos os produtes poswem Liberacio pela ANVISA.

3. Qual 0 emprego dos Implantes de Zirconta Noadents?

Vock estd sendo selicitado a participar deste estudo porque apresents dentes ausentes & precisa de
implantes dentarios. Um implante dentiria & um capositho médico que ¢ inserido no maxiiar ¢ & usado
para substituir ¢ dente ausete. Um componente pratético (dispositive mtermediinio que conects ©
Iplante a2 dente aetificial) e uma protese (derte artificinl) sho fixados so smplante e 5o assemedham 4o
dente perdido,

O dispositive de estudo & um Ypo de implante dentirio feilo de ircénia, Indicads para kstalacho em
mazila cu misdbuls (maxilar superior ou inferior), pava tados os bictinos dasecs, e pode ser Leilizado para
rRpesicho de dentes wtilzando proteses unitarias cu moltiplas.

4. Quem pode participar do estudo?
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sejom avaliades Como aptos para o Instalacio de smplantes de 2ircinia @ toross unitarias (um dente sobre
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Mmmmmmm.m-mmmmmmnma
Pessait com dentes ausentes,

11, Quals sho 03 risces em participer do estude?

WMWMuMMnmmmhlm.umqmo
preduto serd utkizads de acordo com todas as Instrucdes do fabricante,
am.mn«mwmsmnmwummmtmm
pmﬂmﬁmwnhmeuwmmamdemuuuudmcm
uwmmwmmmmwmomcmmunm.mm
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mals pevsistentes podemn ocomer como: dor crénica refacionads com o implante denticio, dorméncia
permanente do rervo, dor No nervo, perda de rebordo tsseo maxhar fmanditedar, Infeccdo locallzads ou
stmics, Tatuls (vazamento de peal, @ano irreversivel Aok dentes pedwimos, fratura do imglante,
mandibula, 08so ou pritede, problomas estétices.

Nertwam dod riscos mencionadas esth especificamente 25s0Cado a0 trataments 4o e5tudo, 10dos etes
END0 AS0Tia0m 20 ratamento com Implantes denthrios em geral.

Exsen rivcos verio minimizador poe melo de Lma avalingho citteloss de was condiodes de salide anmes
da cirurgla, Adm disso, recomendacie serko daday & vock antes & depors da cirurgla, 3 qual sera realizada
o um amblente apropeiado, com matersais selecionsdos & imtrumentain exterdizades. A higiere oral ¢ a
oicatrizacho dos implantes serbo avaliadas corstamtemente,

v Riscos associados & exposicio radhogrifica: vock receberk ralos-X localizados & uma tomogralia
computadorizada. Com rados-X odontologicos, quase ndo ha exposicdo a qualquer perte do
oupo exceto 05 dentes, Apesar de toda a radiacdo s= acumular 20 longo da s vida, pequenas

para radiografias bucais e tomografias ndo devem ser significativas. O rico de exposicho
imﬂmémﬁm Para o propdsito do estudo, o3 raos X serdo reatizados em uma frequéncia
namal, de acordo com o atencimento clinico padrio.

o Questiondrio: preencher of questionirios ¢ responder a perguntas do cinrgiio-dntista
responsaved ou da equipe do estudo, pode fxzer com que vooR se sinta desconfortivel. Por favor,
informe o cinsgido-dentista resporadvel ou equipe do estudu se nio quiser responder & qualguer
pergunta,

A participacio mo etudo pode envolver riscos mprevistos. Por favor, Informe o crungldo-dentista
responsivel ou equipe do eMudo imedistanente ve vOOR tiver algum efeito colateral, Por favor, dga thes
5 VOOR tiver igum outro probierma COm sul Salde OU COM A MANrs COMS 5@ sento durante ¢ estudo, quer
comaidere ou Nho que ey problamaed estejam relacionadon a0 dupositive de sstuds,

12, Quats 330 o3 riscos de estar grivida durante o estudo?

Vocd ndo podera ser selecionada para o estudo se estiver gravida, acher que pode estar grivida ou
tentando engravidar, Issn ocorre porque o estuda requer rakos X, © que pode ser perigoso para a feto.

Se vocd achar gue esth grivida durante o estudo, vock deve Informar 0 Cirurgiio-dentista responsivel
mediMamemte, Se vocé estiver grivich, o Cirurgio-dentista responsivel cominuanh a acompanhid-fa no
estudo, mas poderd modificar lgum procedimentod com base na gravidez, O cirurgiho-dentista responsivel
nio fard mais ralos-X durante a gravidez.

13, You receber alguma nformacio nova dursnte o estudo!

Se 0 cirurgldo-dentista responsavel ou i oquipe do estudo descobrir qualguer nova Informacio ou
mudanca na proposta de pesculsa que poss: mudar sua 0pinlo sobre o continuacho no estudo, estes e
Nformario sobee 1550, BI0 Serd ComUniCaco a vool por esrito durante uma consulta o0 centro de estudo
U por CArLA, Yook pode ser solicitado a assinar um novo foemulieio de conentimento o 630 ocorrer.

" esth pelo estudo?

A Neodent®, emgresa que fabeica o implante dentirio e 03 COmPonetes protétices. € a patrocinadora
€ 34 pagando por este estudo. Para garantir 2 realizacho de uma pesguisa com alto nived de credibfidade,
A opreia NAO Apresentara quaiguer Infludnacia no desemvalvimento do esudo ou N Processo de registro de
dados. A PAerprotacio ¢ O relato dos dadin da peiquisa serio reatizados em acordo com 0 Pesquisador
Prircipsl |cvurgtio-dentista redporaavel ),

15. Sered pago/ Custard slgum valor para participar do estudo?

Vocé ndo serd pago & Tambem NBo Tera nenteam Custo por estar participande do estudo. Dessa forma,
0 tratamento de intalacho de implanteds) ¢ dentols) artificlalsis) nads) regilo(des) de dente(s) ausentes)
selecionadals) pelos critévios da pesguisa serd pago pela empresa, Cato tonha qualquer despesa decorrente
dn pArtCRAcho reils Deiguina, Lal como alimentacio, entre cutros, hveck ressarcimento dos valores Bastos
na forma seguinte: Depdsito em conta corrente,

mamww-ﬂw J‘ Prircpul oz deugredo Yu
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16. £ 0 ou for lestonado enguanto estiver no estudo?
S0 voud for lasionado como resltado direto de estae neste estudo, eotre Imedatamente em contato

tunmcim‘uo nmlmnmumdawowwtom
formecidos, Incluindo primeines s0Comes, trataments de emergdngia ¢ acompanhamento, conforme

Se o8 implantes forem perdidon, sevi reatizado um procedimento padibo que inchul um periodo do
(mmxionhwvb*wmm
Caso ocorra sigum fator que impess & nsercho de um novo implante ¢/cu do pritese obre o
rplante, o patrocnador garante 0 pagamento de um tratamento altemative (por exemplo, pedtese
removivel), possibititando adequada reabilitacio oral.
Vook mio abre mido de nenbum dos seus diveitos tegats assinando este formuddrio. Vooé anda tem o
dievito de faper uma coclamagho por melo do sistema logal, mesmo se assinar este formulirio, aceitar
cuidados medico 0 MeiLAr 0 pagaments de despeias mbdicas/odontoldgicas.

17, Como mews dadon serdo mantidos confidencian?

Sua participacho no estudo & iInformagtes que coletamon sobre Yook permanecerio confidenciais, Sua
wentidade serd protegida conforme exgido por lel & de acordo com quatsguer politicas que o cenlro de
estudos ou patrocinador possam ter,

Para proteger wuss informaghes de saide, 4 oguipe do eudo LSard um sumero de codigo, em vez de
e nome, pars identificar suss wformactes de saade. E5sas nformacies serdo amazenadas em arguives
fisicos com 8cesso restrito ou em computadones Com wenhas de seguranca, A Hista que corre1ponde seu Nome
a0 nimero de codigo que & usado em suas Informagoes nos documentos da peaquise ndo serd Eberach sem
© SCU Comentimento, 3 Menos que s&)a exigido por el

Em qualguer relatono ou artigo sobre este estudo que possa ser publicado, descreversmos oy
resuitados do estudo de maneka resumida pars que Yook rdo possa ser identificada. Nenhuma informagho
ou reghtros que dhvuiguem s identidade serdo publicados sem 0 eu comentimento, nem qualquer
nformacho cu registro que revele sua identidade serd liberada sem o seu consentimento, a4 menos Gue
exigido poe let.

Seus diredtos A privacidade slo legaimente protegidos por Lels federals © locals que exigem medides
de SE3UrANGA PAC gATANtir Que e Privacidade eja respeitada @ também the di o direito de aceso s
wformagOes wobre vocé que foram farnecides ao patrocinador,

18, Como o6 meus dados serdo utllizados e compartilhados para o estudo!

0 cinergiio-dentista responsivel ¢ a equipe do estudo coletardo, wtilizarso e compartiihardo entre
oles infarmagdes scbre seu tratamento, Incluindo qualsquer informactes necessarias para o estudo e outras
informaghes de identiNcacho, tals coma seu nome, endereco ou numevo de telefone, As informacdes wades
o compavtilhaas Incluirke:

o informaches dos seus documentos de prontusrio (registros climicos/notas de acompanhamento,
relatoris laboratortals, fotografias e ractografas);

o Informaches coletadas sobre vock durante & pesquiss Com respedto A viitis, avatligles o
procedimentos do estudo,

Suas nformaches podem ser usadas ¢ compartilhadas entre as sCQUNtes Pessoas para as seguntes

o O churgido-dentinta responsdvel ¢ equipe do estudo - Para Conducho da peiguisa)

o O patrecinador (Neodent®), pessoas que trabalham com ou para 0 patrocwador, © Dutros
pesqusadores envolvides neste estudo - Para monitorar 0 estudo & verllicar a seguranga © o5
rewdiados do evtudo,

o OQutros obrigados par lel (Incluledo agéncias governamentals no Brash) + Para revisar a qualidode e
ammam

As informacies serko compartilhadas somente Com sua permisio ou conforme exighdo por Lel. Vocé
deve mutorizar 0 uso de suss informagches assisando este fomulano ou vood nko podera fazer parte do
estudo. Yook pode retirar o consentimento para usar @ compartihar was formagses a qualquer momento,
avisando an cirurglde-dentista responsivel.

|m«o-~mumum- sveiegt a5 Mo I- ; S o
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As foros e rates-X do estudo podem ser wiadas @ compartiihadas da mesma meneirs goe wus outros
registeos do estudo. Por suemplo, como parte de apresentagtes clentificas para cutros pesquisadores, ou
publicados em revistas, periddicos ou livros, &mmmloumthm
compartilhadas com 0 publico em geral (3 menos que vocd dé permischo para lsso).

Se vocé deststir do estudo prematuraments, o Crurgibo-dentista responsived @ & equipe do estudo
MMuemMmmhlmMnuwmm
NOCOSSIrias para oo estudo cu pan auakiquer athvidades de acompanhamento, a nbo ser que vock retire
S0u ConGentimento,

19. Com cu falar s tiver s0bre o estudo?

Vock pode entrar e contalo Com © Cinergito-dentivia rsponsived ou equipe 4o estudo (detalhes de
contato Histados na pdging 1) & qualquer momento v tiver alguma preocupacho ou reclamacho, se tiver
dividas sobre o5 procedimentos do estudo ou se sofrer algum dano durante o estudo,

O Comité de Etica em Pesquiza do Instituto de Neurclogia de Curitiba analisou e apeovou #ste #3tudo,
wm&aMlmmamummamMmmﬁdmoo
bem-estar dos participantes dests, 5e vood tver divides scbre seus divelitos como participante da pesquiss,
anMV«MWMOWWWIw&M “w
tiver uma reclamacho ou se tiver dlvidas gerais sobeo ¢ gue significa estar em uma pesguisa, vocé pode
ertrar em contsto com o Comité de Etica:

Comité de Ltica de Pequiss em Seres Humanos do satitute do Neuroiogla de Curitioa
Endereo: Rua Jeremias Maciel Perreto, 300 - Campo Comprido - Curttida - PR - Sasil.
Hordrio de atendimento: 12:30 s 18;30 (segunda & sexta-feira)

td::m qmmmo

E

mwaaumm

(Menw:m Minstérios - Bioco G, Anexo B - sala 436 b, - Srashia - DF - Brasil,
de stendimento; 08:00 i 18:00 (xegunda b wexta-feira)

:am m)mnm

-mail:

Nota: £m caso de discrepincias entre a verso em lIngud POrtUgUEsE © A worsho om tingua Ingless do
documento “Informacoes ao Paciente ¢ Termo de Convertimento Infermado”, prevalecerd a versho em

Rateicm:
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o LL oufol Ydo para mim, ¢ emend as nformaghes a0 paciente ¢ o terme de consentimento datado
de 14 de pulho de 2020, versho 1,

o Dcinurglio-dentista responsivel 0w 2 SQUIPE A0 SSIUKD COMETSAIMN COMIRD S0br@ etk astudo, the
a sportunidade de fazer perguntas & cbtey respostas sabisfatonas a etas.

o Tive tempo sullciente para Comaderar 35 Wformacles fFOMecidas © pedir crintacdo, se necesdng.

o Estou Cefie ¢ cONCordd Que 06 representantes 40 Patrocinador, as atondades reguladonas ¢ of
representantes do comité de €0ica tenham acesso direto 305 meus registros medicos! odootologices
para © estudo cinico, conforme necessane, conforme descrito acima.

o Concordo em seguir as mstruches 0o clrurgiio-dentista responsivel.

o  Entondo gue minha participacin noste estudd ¢ wluntdna @ que citou complecamente livre para
me recisar 8 participer su retirar-me deste extudo 3 qualguer mamento, sem penalidodes = sem
mudar de forma slguma a qualddade do atendimento que recebo.

o  Fuinformado scbre o propdsito, procedimentos, possivets beneficios ¢ riscos deste estudo,

o EMendo que N0 eiou renunciando a nenhum 3o meus dingites Wegals como resultads da msinaturs
deste termo de consentimento.

o Eupromovo lvremente mew consentiments om participar deste estudo.

o Fufi nformado oF que uma vin datads » asvnada deste fonuliain ficied comigs » culsy com o

pesguisador responsavel.
~ ¢ N
Nome por extenso
Asunaturs o ey Ostn
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59
DECLARACAD DO PESQUISADOR

Fii pfeils fque 0 vt e (emecm 0 coMsnlimento tese temps wiicisns pam comidersr aa
Fmachn, 1eve & oponinidede oF faDe pETRunla & CORCONSOU voluntarismente om participar deste
embudo. Cordirms que o indwiden nbo [ coapdo & @ oonsentiments @ wiknlaiamets (onoordeu Bm
participar deste sstudo.

'ﬂhﬁ{h -!_,J_';.-}..!::_ L e P
dasinaturs de Pesquaador Principal ou Representanie DCata
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