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A comparative study of Encode protocol versus
conventional protocol for restoring single implants: one-

year prospective randomized controlled clinical trial

Abstract

Background: The Encode protocol (Biomet 3i, Palm Beach Gardens, Fla, USA) has been

proposed as a simplified implant restoration protocol.

Purpose: To compare the 1-year clinical outcome of the Encode and conventional protocols

for restoring single implants.

Materials and methods: Forty seven implants were inserted in 44 patients. After
randomizing the implants, 24 implants were allocated to the Encode protocol and 23
implants were allocated to the conventional protocol. After 1 year, changes in aesthetics,
patient satisfaction, proximal contacts quality, occlusal contacts quality, marginal bone level
(MBL), and probing pocket depth (PPD) were evaluated. Further, the prosthesis
cleansability, mucosal health, bleeding on probing (BoP), metallic discoloration and all forms

complications were recorded.

Results: Forty patients with 41 implants (22 Encode and 19 conventional) were recalled.
One conventional crown failed due to excessive looseness. Aesthetics, patient satisfaction
and prosthesis cleansability were favourable for the 2 protocols. One Encode crown (4.5%)
and 6 conventional crowns (33.3%) had slight mucosal redness. BoP was present around 8
Encode crowns (36.4%) and 8 conventional crowns (45.4%). Only 2 conventional crowns
showed metallic discoloration of the mucosa. The 2 protocols had similar PPD alteration

(Encode = 0.04 mm, conventional = 0.13 mm), and MBL loss (Encode = 0.71 mm,

This article is protected by copyright. All rights reserved.
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conventional = 0.78 mm). Similar proximal contacts and occlusal contacts were observed for

the 2 protocols.

Conclusions: After 1 year, the Encode protocol for restoring single implants appears to be
comparable to the conventional protocol from the biological, prosthetic and aesthetic

perspectives.
KEYWORDS

clinical study, computer-assisted, titanium, implant

1. INTRODUCTION

Oral Implant prostheses are favourable treatment modality for partially or completely
edentulous patients in contemporary dental practice. Since the introduction of oral implants,
there have been several attempts to simplify the implant treatment and enhance the clinical
outcome. This had involved modifying the impression technique and utilizing new
manufacturing technologies such as computer-aided design and computer-aided
manufacturing (CAD/CAM). Traditionally, implant impression is taken via open or close tray
technique with impression coping and elastomeric impression material. Such protocol
mandates the removal of the healing abutment before seating the impression coping on the
implant. During this procedure multiple components may require fitting and handling, which

can cause discomfort and complications such as soft tissue irritation.’?

Encode protocol (Biomet 3i, Palm Beach Gardens, Fla, USA) has been proposed as
an alternative approach to conventional impression. The Encode protocol involves fitting a
two-piece coded healing abutment at the time of implant placement. The uniqueness of the
two-piece healing abutment comes from the surface codes that transfer information about

implant connection, diameter, vertical placement and hex orientation.>* The impression of
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the Encode protocol is taken by whole arch close tray technique without removing the
healing abutment. After pouring the impression, the stone cast is transferred to a centralized
production centre (Biomet 3i scanning/milling centre, Fla, USA) for scanning. The
information held in the codes of the healing abutment is used to virtually determine the
implant location and orientation. This is followed by designing and fabricating a customized
titanium abutment by CAD/CAM. In addition, the virtual information is used to dictate implant
replica placement within the stone cast.>® The titanium abutment and the modified stone
cast are returned to the manufacturing dental technician for the fabrication of the definitive

implant crown.

The speculated advantages of the Encode protocol are simplicity, reduction of

impression procedure duration,®’

enhanced patient comfort and reduction of peri-implant
soft tissue irritation.>®" Further, it is deemed easier to take implant impressions by the
Encode protocol for posterior region where access is limited. Since the Encode protocol
involves production of a CAD/CAM abutment, the abutment will be customized which

ensures ideal contour incorporation and crown margin placement.®

Currently, there are few clinical reports describing the merits of the Encode
protocol.*®” However, long-term clinical comparison against conventional protocol in
restoring implants is still lacking. Therefore, the aim of this prospective randomized
controlled clinical trial is to compare the 1-year outcome of the Encode protocol to the
conventional protocol for restoring single implants. This study is a follow-up study of a
recently published report on the baseline outcome of the Encode and the conventional

protocols.® The hypothesis is the two protocols will yield similar clinical outcome.

This article is protected by copyright. All rights reserved.
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2. MATERIALS AND METHODS

2.1. Study design and power analysis

A total of 47 3i Biomet implants (OSSEOTITE Implant, Biomet 3i, Palm Beach Gardens, Fla,
USA) were inserted in 44 patients. Three patients received 2 nonadjacent implants. The
implants were randomly allocated to Encode group (24 implants) or conventional group (23
implants) by sequential allocation of identification numbers generated by computer
randomisation. Enrolment of participants, randomisation of implants and assigning of
participants to interventions were conducted by a dedicated research administrator. The

number of implants was based on earlier studies'"*

and was confirmed by power calculation
using G*Power software (version 3.1.9.2; University of Dusseldorf, Disseldorf, Germany).
The assumptions of 80% statistical power and 5% significance level revealed that at least 21
implants are needed in each group. Double blinding was not feasible since the restoring
clinicians needed to be aware of the selected treatment protocol. All clinical steps were
provided at the Royal Dental Hospital of Melbourne (RDHM) and approved by the University
of:Melbourne Human Research Ethics Committee (1034995.2). The participants were given
plain-language statement explaining the study before obtaining informed written consent.
The participants had the option to withdraw from the study at any period. The CONSORT
guidelines for clinical studies were followed in this study' (Figure 1). The treatment was
completed by a group of postgraduate students. Patients were selected if they were at least
18 years old, had a minimum of 20 teeth, required single implant restoration(s) and were
physically fit and able to tolerate implant surgical and restorative procedures. Patients with
uncontrolled diabetes, head and neck radiation, severe parafunction, metabolic bone
diseases, pregnancy, active caries or periodontal disease, major bone grafting or smoking

habit were excluded.

This article is protected by copyright. All rights reserved.
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2.2. Surgical and restorative protocols

One- or two-stage surgical protocol was followed to insert the implants. All the implants
received Encode healing abutments with approximately 2 mm height above the soft tissue at
the time of implant surgery or second stage surgery. After the surgery, a periapical
radiograph was taken to ensure accurate seating of the Encode abutment. The sutures were
removed after 2 weeks and implant osseointegration was confirmed after 3 months by a

forward: 20 Ncm torque test through the healing abutment.

All the impressions were taken by a combination of light and heavy body polyvinyl
siloxane impression materials (Aquasil, Dentsply Caulk, Milford, DE, USA). For the Encode
group, the impression was taken by a custom close tray without the removal of the healing
abutment. For the conventional group, the impression was taken by a custom open tray and
implant level impression coping. All impressions were sent to a single commercial dental
laboratory that was familiar with the two impression protocols. One technician fabricated all

the definitive restorations.

The implants of both groups were restored with porcelain fused to metal (PFM)
crowns fitted on abutments and retained by cross-pin (lateral prosthetic screw) to ensure

retrievability.®'*

For the Encode protocol, implant casts were sent to Biomet 3i
scanning/milling centre in Florida for scanning, CAD/CAM abutments fabrication, and an
implant replica insertion in the cast. The milled abutments and the modified casts were sent
back to the dental laboratory for final crown fabrication. After pouring the conventional
impressions, stock titanium abutments were attached on the implant replicas. Stock
abutments were used for the conventional group to ensure similarity in components number,
retention mechanism and degree of fit on the implant with the Encode group. In most
conventional group cases, the stock abutments required manual customization to improve

the crown design. Following the clinical insertion of the abutment and the crown, a periapical

radiograph was taken to confirm accurate fit of the prosthesis and to record the baseline

This article is protected by copyright. All rights reserved.
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marginal bone level (MBL). In situations where major adjustments of the crown were
indicated, it was sent back to the laboratory. If no or minimal adjustments were required, the
abutment screw was tightened to the manufacturer’'s recommended value and the cross-pin

was hand-tightened.

2.3. - Clinical evaluation and data collection

To standardize the data collection, questionnaires were completed by the operator at every
clinical visit. Further, the inter-examiner reliability was enhanced by calibrating the operators
on the data collection procedures and questionnaires completion. The data collection
procedures were supervised by an experienced clinician who is familiar with the project. At
the time of insertion, baseline proximal contacts and occlusal contacts were evaluated. The
proximal contacts were evaluated with dental floss (Colgate Dental Ribbon, New York, USA)
and, foil shim stock (Coltene/Whaledent, Langenau, Germany). The criterion for an ideal
contact was that it provided some resistance to interproximal floss or shim stock insertion.
An open contact was reported if there was no resistance against floss or shim stock, while
tight contact prevented the passage of floss through the proximal contact point. For the
proximal contact analysis, the outcomes of the mesial and distal contacts were combined.
An evaluation of occlusion was executed with shim stock, and the planned occlusal contact
should hold the shim stock when the patient clenched. If the shim stock was held after
simple closure, the occlusal contact was reported as heavy and received mild chairside
adjustment. If the shim stock passed without resistance after clenching, an open contact was
reported. If the crown is returned to the manufacturing technician, the adjustment is
considered major. Post-insertion review was scheduled after 1-4 weeks (baseline) to
evaluate aesthetics, patient satisfaction and probing pocket depth (PPD). The crowns
aesthetics were assessed subjectively by the patient and the clinician as acceptable or

unacceptable (shape, shade or combination of both). Patient satisfaction with the prosthesis

This article is protected by copyright. All rights reserved.
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was reported on a scale of 1-10 (10 being the highest). With the aid of Williams probe (Hu-
Friedy Mfg. Co., LLC, Chicago, IL, USA), the PPD was measured in 6 sites around each
implant crown: mesiobuccal, midbuccal, distobuccal, mesiolingual, midlingual and

distolingual.

After 1 year, the patients were recalled to review the aesthetics, satisfaction,
biological and prosthetic outcomes. A periapical radiograph was taken for each implant. The
aesthetics and patient satisfaction were recorded similar to baseline. The evaluated
biological variables were the cleansability of the prosthesis, mucosal health (signs of
inflammation), bleeding on probing (BoP) (present or absent), metallic discoloration (present
or absent), PPD, and MBL. The PPD and MBL were compared against the baseline data.
The base line and the 1-year radiographs were digitized, and the distance between the
implant platform and the most coronal crestal bone was measured. The distance between 2
implant threads was used for image calibration and exact determination of the bone level. As
per baseline evaluation, the proximal and occlusal contacts were evaluated. In addition, any
form of biological and prosthetic complications was documented and used to calculate the

survival of the implants and the prostheses.

2.4, Statistics

The data from written questionnaires were imported into SPSS statistics software (SPSS for
Windows, version 23, SPSS Inc., Chicago, IL, USA). The implant was the statistical unit of
analysis. The data was analysed with descriptive and analytical statistics. The Shapiro-Wilk
test was used to establish that the distribution of the variables tested that was not normal.
The Mann-Whitney U-test was used to compare continuous variables (patient satisfaction,
PPD and MBL changes). Categorical variables (hygiene, mucosal health, BoP, metallic
discoloration, proximal contacts and occlusion) of the two protocols were evaluated by the

chi-square test. The level of significance was set at 0.05.

This article is protected by copyright. All rights reserved.
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3. RESULTS

One early implant failure happened in the conventional group before restoration and was
subsequently excluded from the study. After 1 year, 3 patients with 5 implants were unable
to attend the review visit. Therefore, 40 patients with 41 implants presented at the recall visit
(87.0% recall rate). Of all the restorations, 22 were Encode and 19 were conventional
restorations. All the implants maintained osseointegration. Therefore, the 1-year survival rate
of 'the implants was 100% for the 2 protocols. One conventional crown failed and was
subsequently excluded from further analysis in the study. Therefore, the 1-year prosthesis

survival rate of the 2 protocols is 97.6%.
3.1. . Patient satisfaction and aesthetics

At baseline, the mean patient satisfaction was 9 (SD = 1.4) for the Encode group and 9.5
(SD.=1.5) for the conventional group. After 1 year, the mean patient satisfaction was 9 for
the two groups. The patient satisfaction had improved for 10 Encode (45.5%) and 3
conventional (16.7%). For 4 Encode (18.2%) and 6 conventional (33.3%) restorations, the
patient. satisfaction was reduced. For the remaining implants, 8 Encode (36.4%) and 9
conventional (50.0%), no changes in satisfaction were observed. There was no significant
difference for patient satisfaction between Encode and conventional restorations (P = .15). In
relation to restoration aesthetics, all the restorations were rated as acceptable by the patient

at baseline and at 1-year review.

3.2, _ Biological factors

For the 2 groups, all the crowns were cleansable and the patients demonstrated good
standards of oral hygiene around the implant crowns. Out of 22 Encode implants, 21 (95.5%)
had healthy mucosa and one showed slight redness (4.5%). Twelve conventional crowns

(66.7%) had healthy mucosa and 6 (33.3%) had minor mucosal redness. There was no

This article is protected by copyright. All rights reserved.
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significant difference between the 2 groups (P = .10). In reference to BoP, 14 Encode
(63.6%) had no BoP and 8 Encode (36.4%) had BoP. For the conventional implants, 10
(55.6%) had no BoP and 8 (45.4) had BoP. The two groups were similar in relation BoP (P =
.89). Metallic discoloration was present in only two conventional implants (11.1%). None of
the Encode restorations showed signs of metallic discoloration. However, the metallic

discoloration of soft tissue was similar in both techniques (P = .33).

For the two groups, the PPD had minimally changed over the 1-year period (0.08
mm, 95% CI: — 0.36 to 0.52 mm; P = .70). This relationship was observed for the Encode
group (0.04 mm, 95% CI: — 0.58 to 0.66 mm; P = .85) and the conventional group (0.13 mm,
95% Cl: — 0.47 to 0.73 mm; P = .51). Between the two groups, there was minimal
differences in the changes of the PPD (P = .65). Table 1 outlines the average PPD of each
group at baseline and after 1 year, and the average difference between the two evaluation

periods.

The average reduction of MBL for all the implants was 0.74 mm (95% CI: 0.33 to
1.15.mm). The reduction of MBL was 0.71 mm (95% CI: 0.15 to 1.27 mm) for the Encode
group, and 0.78 mm (95% CI: 0.16 to 1.40 mm) for the conventional group. The difference

between the two groups was negligible (P = .97).

3.3. Prosthetic factors

Table 2 summarizes the proximal contacts and occlusal contacts quality at baseline and
after 1 year. A total of 77 mesial and distal proximal contact points were included in the
analysis. After 1 year of service, Encode crowns had 8 open contacts (18.2%) and
conventional crowns had 5 open contacts (13.9%). There were 34 ideal contacts in Encode
group (77.3%) and 30 in conventional group (83.3%). Eight proximal contacts of the Encode

crowns (18.2%) and 5 proximal contacts of the conventional crowns (13.9%) were rated as

This article is protected by copyright. All rights reserved.
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open. None of the crowns had tight proximal contact. There was no significant difference in

proximal contacts quality between the Encode and conventional techniques (P = .93).

In relation to occlusion, 19 Encode (86.4%) and 17 conventional (94.4%) crowns
required no adjustment. Two Encode crowns (9.1%) and one conventional crown (5.6%)
needed mild chair side adjustment. One Encode crown was out of occlusion (4.5%). There

was no significant difference between the 2 techniques (P = .59).

All the abutments were intact and abutment screw loosening was not observed. For
the Encode group, 1 crown became mobile due to cross-pin loosening (4.5% screw
loosening rate). This was managed by gasket application of temporary cementation material
and retightening of the cross-pin. Therefore, the Encode group had a survival of 100%. The
conventional group had 2 loose crowns and they were related to the cross-pin loosening
(10:5% screw loosening rate). One of the loose crowns was managed by gasket addition
and-retightening of the cross-pin. The other crown did not improve by the gasket addition,
and the abutment design lacked the retentive features. As a result, this crown had to be
remade. In addition, the conventional group had 2 crowns with ceramic chipping (11.1%
ceramic chipping rate). One of the crowns that suffered from ceramic chipping had to be sent
to laboratory for ceramic addition. The chipping on the other crown was minor and was

managed by chairside polishing. The survival rate of the conventional group was 94.7%.

4-DISCUSSION

The results of this study indicate that the Encode and the conventional protocols are similar
in terms of patient satisfaction, aesthetics, biological variable and prosthetic variables at one
year. The Encode can produce a similar clinical outcome to the conventional restorative
implant treatment. The outcome of this study is in accordance with the 2-year preliminary

report by Vafiadis that showed favourable clinical outcome of the Encode protocol.”

10
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The two protocols were similar in relation to cleansability, mucosal health, BoP,
metallic discoloration, PPD and MBL. In general, the biological outcome of this study is
comparable to previously published work on single implant restorations. For example, the
PPD for the two groups fit within the range (2.5-3.3 mm) reported by earlier 1-year follow-up
studies.””'#">"® The average MBL reduction for all the implants was 0.74 mm, which fits
within the successful osseointegration criteria.’'® In addition, it is comparable to previous
observations after 1 year of evaluation.’®'®"® Similarly, the observed incidence of BoP

around the implants was comparable with earlier research (about 50%)."%"

Slightly more mucosal inflammation was observed around the conventionally
fabricated restorations than around the Encode restorations. This could be due to the use of
stock abutments in the conventional technique. For the Encode restoration, the peri-implant
tissues contour is established by the CAD/CAM abutment. In addition, the customization of
the CAD/CAM abutment will ensure placement of the crown margin near the contour of the
soft tissue margins.?® Thus, the crown-abutment interface will still be accessible to routine
cleaning by the patient which may contribute to the improved health of the soft tissue. For
the conventional group, due to the use of stock abutments that are narrower than
customizable abutment, the soft tissue contour has to be modified by the final crown. In
order to achieve this, the crown margin may be well-below the soft tissue margin'? which will
hinder.routine cleaning of the crown-abutment interface. Although the crowns were retained
by cross-pin, leakage and plaque accumulation may still occur and lead to soft tissue
redness and inflammation. Such observation corroborates the outcome of earlier studies that
reported advantages of the CAD/CAM abutment in maintaining soft tissue contour.?'?
Nevertheless, it is important to note that the biological differences between the two protocols
were very minor and may not be of clinical significance or lead to biological and aesthetic
failure. An additional advantage of the Encode protocol is the minimal intervention around
the peri-implant tissue which may contribute to less irritation and inflammation.? It is difficult

to postulate that the minimal intervention is responsible for less inflammation, since the

11
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conventional impression technique has been the standard procedure for implant restoration

for several decades.

The abutments of the two protocols survived the duration of the study without
abutment fracture or screw loosening. Such an outcome is similar to other earlier studies
that reported no stock or CAD/CAM abutments complications in the first few years of
service."'>#*% |n addition, the survival of the restorations of the two protocols (97.6%) is
within the reported range by previous studies.'®® In this study, the rate of mechanical
complications was 14.8%, of which 5% were for ceramic chipping and 9.8% for cross-pin
loosening. Such an observation is in accordance with the most frequently reported
mechanical complications. The most common types of mechanical complications are
abutment screw loosening and veneering ceramic chipping.?*??" The ceramic complication
rate has been frequently reported by earlier literature and appears to be a common problem
that has been attributed to the lack of periodontal ligament around implants. For example,
Sailer‘et al reported minor ceramic chipping rate of 16.7% of PFM crowns on milled titanium
abutments after 1-year of service.'? In relation to screw loosening, Jung et al found in a
systematic review that the cumulative incidence of screw loosening of 12.7%.% In this study,
the screw loosening occurred for the cross-pin and may be attributed to the minimal torque
applied to tighten the screw, short screw length and horizontal orientation of the cross-pin in
relation to the applied occlusal forces. The higher rate of cross-pin loosening was reported
by other clinical studies. In a retrospective study, Krennmair et al found after 7 years of
service, 3 out of 31 horizontal screws suffered from multiple loosening events, as opposed to
1_abutment screw loosening.?® More recently, in 5-year retrospective study, Lee et al
reported noticeable cross-pin complications. Out of 73 implant crowns, 15 had mechanical
complications of which 60% were related to cross-pin loosening.?® However, this is a minor

issue and may require addition of gasket which is a simple clinical procedure.*®

Despite the statistical similarity in survival rates of crowns fabricated on stock and

Encode abutments at 1-year of clinical observation, the Encode protocol appears to be more

12
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advantageous than conventional protocol by reducing the rate of complications (ceramic
chipping and screw loosening). This advantage can be related to the Encode abutment
being fabricated via CAD/CAM processing which ensures abutment customization.
Customized abutments are designed to follow anatomical contour which control the
thickness of the final crown.” As a result, it is likely that the final ceramic veneer has
controlled thickness and is fully supported by the crown coping, which reduces the incidence
and severity of veneering ceramic chipping.?® On the contrary, stock abutments lack the
anatomical contour and the bulk of the restoration is achieved by the final crown.® As a
result; the final ceramic veneer may exhibit inconsistency in thickness and may be prone to
more mechanical complications. In addition, due to the anatomical contour of CAD/CAM
abutment, it will have more resistance and retention feature that will stabilize the crown and
reduce the burden on the cross-pin. However, the cylindrical morphology of the stock
abutment mean the crown is more prone for rotation and subsequent greater rate of the

cross-pin loosening.

Overall, the two protocols had comparable quality of occlusion and proximal contacts.
In_ comparison to baseline, the proximal contacts of the two protocols had no tight contacts,
which can be attributed to the settling of the dentition around the implant over time. This was
found to reduce the intensity of proximal contacts between implant crowns and adjacent
natural teeth.®' Nevertheless, regardless of the restoration protocol the quality of occlusion
and- proximal contacts will be similar and require similar amount of clinical adjustment at

baseline and after 1 year.

While this study is the first randomized controlled trial on the clinical outcome of the
Encode protocol for single implant restoration in comparison to conventional protocol, it
suffers from few limitations. For example, the trial included relatively few implants in the two
groups. Further, the short follow-up period cannot detect the long-term implication of each
protocol. The clinical treatment was provided in a university setting by group of postgraduate

students which may cause inevitable variation. Since the inter- and intra-examiner tests were

13
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not conducted, further loss of study power is anticipated. The variation from multiple
operators was potentially controlled by calibration and following questionnaire template. An
additional source of limitation is the lack of blinding of examining clinicians. Since the
treatment information were documented in each patient’s file, it was not feasible to blind the
clinicians from the groups patients were allocated to. While the study indicates the overall
similarity in the clinical outcome of the Encode protocol to the conventional protocol for
single implant restoration, more research is needed to confirm the long-term performance

and the outcome for multi-unit restorations.

In conclusion, within the limitations of this study, it can be concluded that the Encode
and conventional protocols are comparable from the biological, prosthetic and aesthetic
perspectives after 1 year of service. Some advantages of the Encode protocol were

observed and they can be attributed to CAD/CAM manufacturing of titanium abutments.
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Figure legend

FIGURE 1 The CONSORT flow diagram

Tables legends

TABLE 1 Mean and standard deviation (SD) of probing pocket depth (PPD) around all
implants, implants restored according to Encode protocol and implants restored according to

conventional protocol

TABLE 2 Proximal contacts quality and occlusal contact quality of the Encode and

conventional crowns at baseline and after 1 year
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Assessed for eligibility (66 patients)

22 patients excluded
- 2 patients did not meet the inclusion
criteria
- 6 patients refused to participate
- 1 patient was not contactable
- 13 patients required alternative implant

system

Enrolment

44 patients (54 implants)

Implants exclusion due to alternative

implant restoration system (n =7)

Randomization (n =47)

Allocation

Encode protocol (n = 24)

Conventional protocol (n = 23)

Follow-up

Lost to follow-up after 1 year (n =2)

Failed implant osseointegration before
restoration (n =1)

Lost to follow-up after 1 year (n =3)

Analysis

Excluded from analysis (n = 0)

Analysed (n =22)

Excluded from analysis (n = 1) due to
prosthesis failure

Analysed (n = 18)
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TABLE 1 Mean and standard deviation (SD) of probing pocket depth (PPD) around all
implants, implants restored according to Encode protocol and implants restored according to
conventional protocol

Mean (mm) SD (mm)

Baseline All 2.25 1.04
Encode 243 1.02
Conventional 2.06 1.02
1 year All 2.29 1.06
Encode 2.41 1.08
Conventional 2.15 1.02
Differences after 1 year All 0.08 1.41
Encode 0.04 1.49
Conventional 0.13 1.30
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TABLE 2 Proximal contacts quality and occlusal contact quality of the Encode and
conventional crowns at baseline and after 1 year
Proximal contacts (mesial and distal)

Quality Baseline 1 year
Encode Open 3 (6.5%) 8 (18.2%)
Ideal 30 (65.2%) 34 (77.3%)
Tight 11 (23.9%) 0 (0.0%)
No adjacent tooth 2 (4.3%) 2 (4.5%)
Total 46 44
Conventional Open 3 (6.8%) 5 (13.9%)
Ideal 31 (70.5%) 30 (83.3%)
Tight 9 (20.5%) 0 (0.0%)
No adjacent tooth 1 (2.3%) 1(2.8%)
Total 44 36
Occlusal contacts
Quality Baseline 1 year
Encode No adjustment 1(4.3%) 19 (86.4%)
Mild adjustment 22 (95.7%) 2 (9.1%)
Major adjustment 0 (0.0%) 0 (0.0%)
Out of occlusion 0 (0.0%) 1(4.5%)
Total 23 22
Conventional No adjustment 5 (22.7%) 17 (94.4%)
Mild adjustment 15 (68.3%) 1(5.6%)
Major adjustment 1 (4.5) 0 (0.0%)
Out of occlusion 1 (4.5%) 0 (0.0%)
Total 22 18
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