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Evaluation of the accuracy of different
transfer impression techniques for
multiple implants

Abstract: The aim of this study was to evaluate the accuracy of three
implant transfer impression techniques. Four groups (n = 5) were defined,
according to the technique: TC — tapered copings without splint; SC —
square copings without splint; SCS — square copings splinted with dental
floss and acrylic resin, and CG (control group) — master model with four
external hexagonal implants and a superstructure. Individual trays and
polyether were used for the impression. All casts were checked for their
fit into the master superstructure; for this, all four screws were placed
in the implants. Digital photos were taken and images were analyzed
using UTHSCSA TImageTool software. Statistical analyses were per-
formed using one-way analysis of variance and Student’s t test (p < 0.05).
The means and standard deviation were (um): CG = 2.03 £ 0.00, TC
=14.74 + 3.41, SC = 12.08 £ 2.56, and SCS = 6.51 £ 0.09. The control
group was found to be statistically different from the TC and SC groups.
Within the limitations of this study, all groups presented clinically ac-
ceptable standard gap values, and the SCS group showed no statistical
difference in relation to the CG (control group), demonstrating more ac-
curacy and fidelity to transfer implants.

Descriptors: Dental implants; Dental Prosthesis; Dental impression
technique.

Introduction

An important factor for success in implant-supported prosthesis is
the passive adaptation of the prosthetic superstructure.'® Failure to pro-
duce a passive fit can generate considerable stress,such as prosthetic screw
loosening or fracture of screw or implant, and even bone loss around the
implant, interfering with the osseointegration process.* Various methods
have been suggested for evaluating implant framework fit: alternate fin-
ger pressure, direct vision and tactile sensation, radiographs, one-screw
test, and screw resistance test. Alternate finger pressure and one-screw
test are especially important to verify misalignment in vertical (x) axis.’

Reproduction of the intra-oral relationship of implants through im-
pression procedures is the first step in achieving an accurate and pas-
sive fit prosthesis.!” This transference is still complicated by the number,
angulation, depth and position of the implants.!*'?> As in conventional
prosthesis, abutments can be transfered individually or together, with
different materials and techniques: indirect or closed tray technique, di-
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rect or open tray technique and direct-splinted tech-
nique.!3-1

There may be clinical situations in which the
use of the closed tray technique is indicated, such
as when there is limited inter-arch space, difficult
access to posterior implants and angulated im-
plants.!>!® The open tray technique allows the cop-
ing to remain in the impression. This reduces the ef-
fect of implant angulations, decreases deformation
of the impression material upon recovery from the
mouth, and eliminates the concern for replacing the
coping back into its respective space in the impres-
sion. However, there are several parts that must be
controlled when fastening is being performed, some
rotational movement of the impression coping is re-
quired when securing the implant analog, and blind
attachment of the implant analog to the impression
coping are some disadvantages of this technique.'>?
Branemark et al. emphasized the importance of us-
ing impression copings that are splinted with den-
tal floss scaffolding covered with autopolymerizing
acrylic resin for transfer impression.! Nowadays,
this same technique has been employed by others
with minor modifications and has proven to be a se-
cure impression procedure.'*2¢

The accuracy of casts requires an appropriate
selection of impression materials and trays. Stud-
ies have shown that elastomeric impression materi-
als, especially silicone and polyether, are the most
recommended for transfer impression procedures,
due to their increased linear stability, lower residual
shrinkage during storage, greater rigidity and lack
of rotation resistance of the coping inside the im-
pression leading to a more accurate cast.?>?® When
compared to hydrocolloids, elastomeric materials
are preferred because of their dimensional stability
and resistance.?”° Polysulfides are more difficult
to deal with, having an unpleasant smell and slow
polymerization reaction. Condensation silicones
are dimensionally less stable than polysulfides, and
polyethers are regarded as the materials of choice. In
this study, to avoid interference in the impressions
due to material variations, all of them were made
with the same material.'”?

The aim of this study was to evaluate the accu-
racy obtained with three different implant transfer
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impression techniques.

Materials and Methods

A surgical bar of the Neopronto System (Neo-
dent, Curitiba, PR, Brazil), used as a guide for im-
plant placement, was used to control the parallel-
ism and distance between implants. Four external
hexagonal 3.75 mm x 13 mm Titamax implants
(Neodent, Curitiba, PR, Brazil) were placed using
perforations made with surgical drills (Neodent,
Curitiba, PR, Brazil) in an uncolored autopolymer-
izing acrylic resin model (Reliance Dental Mfg. Co.,
Worth, IL, USA). Implants were numbered from 1
to 4 in a clockwise manner. This model was named
the Master model (Figure 1).

A protocol bar was waxed using metallic Tilite
UCLA cylinders (Neodent, Curitiba, PR, Brazil)
on top of a master model. This waxed bar was sec-
tioned and splinted again to reduce residual stress,
and the master model/superstructure complex was
included in the Microfine 1700 quartz-containing
investment mould (Talladium, Curitiba, PR, Brazil)
and cast with Tilite alloy (Talladium, Curitiba, PR,
Brazil), using the lost-wax casting technique. Fin-
ishing and polishing were performed using 50-um
aluminum oxide airborne-particle abrasion (Assler,
Sao Paulo, SP, Brazil), aluminum oxide stone (JON,
Sao Paulo, SP, Brazil) and ultrasonically cleansed
(Thornton Ltda., Vinhedo, SP, Brazil) in distilled
water for 10 min. This cast was employed as the

Figure 1 - Master model in acrylic resin with four external
hexagonal implants.
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Figure 2 - Metallic protocol bar (superstructure) positioned
on the master model: control group.

control group (Figure 2).

An impression of the control group was utilized
to prepare five individual trays for each impression
technique using chemically-activated acrylic resin
(Reliance Dental Mfg. Co., Worth, IL, USA). For
the group with square copings, the trays had to be
perforated to allow access to the coping screws.
Four groups were defined, according to the transfer
impression technique:

e TC Group - tapered copings without splint

(Neodent, Curitiba, PR, Brazil);

® SC Group - square copings without splint (Neo-
dent, Curitiba, PR,Brazil);

¢ SCS Group - square copings splinted with dental
floss (Gillette, Sdo Paulo, SP, Brazil) and acrylic
resin Duralay (Reliance Dental Mfg. Co., Worth,

IL, USA) and

e the Control Group (as described above).

In every case, the Impregum polyether material
(3M Espe, Seefeld, Starnberg, Germany) was used
for the impression; this was mixed and injected us-
ing an impression syringe (JON, Sao Paulo, SP, Bra-
zil), according to the instructions provided by the
manufacturer. All procedures were performed by
the same operator. For each technique, five differ-
ent impressions were prepared. Models were poured
with type IV die stone (Polidental, Cotia, SP, Brazil),
according to the manufacturer’s recommendations.

The vertical misfit between the master super-
structure and the implants was checked for all speci-

mens, and the region of misfit was determined to be
the region between the lower external margin of the
superstructure and the top external margin of the
implant. The reading was done in the counter-clock-
wise direction and was performed on both the ves-
tibular and lingual faces. To maintain the samples
over the superstructure, all screws were applied us-
ing a manual torque of 30Ncm (ITL Dental, Irvine,
CA, USA).

Using a metallic base, the casts and a Canon
EOS 30D n camera with an MP-E 65 mm 2.8 1-5X
Macro Lens (Canon, New York, NY, USA) were
placed in a standard position, and photos of the
vestibular and lingual faces focusing on the central
point of each implant were taken with 5 X zoom.
Three photos were taken for each sample. The imag-
es were analyzed using UTHSCSA ImageTool soft-
ware (Evans Technology Inc., Roswell, GA, USA).
A digital caliper (Mitutoyo, Suzano, SP, Brazil) with
an opening of 0.001 um was used as a measure of
reference. Gap values (um) were measured and com-
pared to reference measures and to the misfit of the
superstructure in the images of the master super-
structure over the casts.

The Shapiro-Wilk test was performed to confirm
that the marginal gap data were normally distrib-
uted (o0 = 0.05). Mean values and standard devia-
tion (sd) were calculated, and statistical inferences
among the groups were made using one-way analy-
sis of variance and Student’s t test (o = 0.05) (Bioes-
tat 5.0, Maringa, PR, Brazil).

Results

Significant differences in gap values were found
among the groups (Table 1). Means, standard de-
viations (sd) and intergroup analysis are shown in
Table 2. The result of the Student t test showed that
the CG was statistically different from the TC and
SC groups.

Table 1 - One-way ANOVA fest.

Degree of | Sum of Mean
F value | P value
freedom | squares square
Beivean 3 487.201 | 162.4 | 3.884 | 0.028
groups
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Table 2 - Gap values (means + sd; um) observed among
groups.

Groups Gap Value ( um) sd
CG 2.03 A +0.00
TC 14.74 B +3.41
SC 12.08 B +2.56
SCS 6.51 AB +0.09

*Means followed by different letters are statistically different according to
the Student 1 test (p < 0.05).

Discussion

Care with implant transfer to obtain working
casts and, consequently, passive adaptation of the
prosthetic superstructure to the implant is vital to
maintain the integrity of the prosthesis-implant-
bone-periodontal tissues complex.381%18  Accord-
ing to Eames et al.,?® to obtain suitable and reliable
superstructures, it is important to maintain fidelity
with the impression procedures. This is achieved
with the following steps: impression, cast acquisi-
tion, waxing, embedding and casting. Even with all
the reported techniques for transfer methods, accu-
racy is not always achieved.”!?

The choice of the type of impression varies ac-
cording to the complexity of the work, impression
technique chosen, tray model and implant systems
and/or prosthetic components used.'>*’ Currently,
the main impression techniques used are: closed
tray with tapered copings and open tray with square
copings, which may be used together or not.!-20:4
The transfers used in this study were tapered and
square, united or not, according to the available lit-
erature.l1,15-17,19,20-22,26

According to some authors there is no perfect fit
between the abutment and the implant.”'* However,
large gaps can cause problems because they favor
bacterial colonization increasing inflammation of
the tissues surrounding the implants;’ marginal fits
of up to 100 wm are clinically acceptable,” and these
problems may be closely linked to transfer impres-
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sion techniques.

In our study, the TC and SC groups were sta-
tistically different from the CG, where the CG was
found to be more precise. The SCS group showed no
statistical difference when compared with the CG.
This technique resulted in values that were close to
those of the CG and, as such, was more accurate.
Such results are in accordance with the available lit-
erature.'>'%1%2! All groups, including the statistically
different, TC and SC, showed acceptable results in
the clinical evaluation of implant framework fit.’

Greater accuracy in the SCS group is related to
the fact that transfers are removed together with the
model and do not need to be repositioned inside the
impression, as in the TC technique. This advantage
minimizes errors.'”?° Hence, in the SCS technique,
a rigid connection between the transfers is accom-
plished with a chemically-activated acrylic resin,
avoiding movement and rotation of the transfers in-
side the model.!%16:21:2¢ These observations were not
found in other studies, where the three techniques
showed similar results.!15:22,24.25

Based on our results, the SCS technique is more
accurate than the other techniques evaluated. How-
ever, important variables such as saliva, difficulty in
the adaptation of the impression and/or prosthesis
components, limitation in mouth opening and an-
gulation of the implants were not present in this ex-
perimental study. More studies are thus necessary to
validate our results and to test other variables.

Conclusions
Within the limitations of this study, the follow-

ing conclusions were drawn:

1. All groups showed clinically acceptable standard
gap values;

2. the SCS group showed no statistical difference in
relation to the CG (control group), showing more
accuracy and fidelity to transfer implants.
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