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Abstract

Introduction: The success of implant-supported prostheses is related to 
the passive union between the prostheses’ connections and the implants, 
so it is necessary to obtain an accurate working cast. Objective: To 
evaluate the accuracy of the transfer impressions of implants performed 
with individual acrylic resin trays and conventional trays using polyvinyl 
siloxane. Material and methods: To carry out the transfer impressions, 
a master cast with four external hexagon implants parallel to each 
other was used. Five impressions were made with individual acrylic 
resin trays and five other impressions with modified conventional 
trays, opened in the region of the implants. The linear measurements 
between the implants were made with a digital caliper with an accuracy 
of 0.01 mm and the results were statistically evaluated �alpha �� 5��.�alpha �� 5��.. 
Results: For the points AB and BC, the measurements obtained 
with the individual trays were statistically similar to the master cast. 
For the points CD and DA no statistical differences among the three 
groups were observed. Conclusion: Given the obtained results and the 
methodology used, it can be concluded that the impressions performed 
with individual trays presented higher accuracy compared to the ones 
obtained with conventional trays.
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Introduction

The osseointegrated implants have been used 
for the rehabilitation of edentulous patients aiming 
to replace conventional complete dentures [3, 13, 22]. 
The success of implant-supported prostheses is directly 
related to the passive union between the prostheses’ 
connections and the implants themselves. Thus, it is 
necessary to obtain a cast reliable to the positioning 
of the implants in oral cavity and on which the most 
adequate transfer technique of the prosthetic abutments 
is performed [5, 20].

The transfer impression for osseointegrated 
implant aims to record, transfer and reproduce with 
certain accuracy the relationship between the implants 
and the surrounding structures through the connection 
of transfer copings to the abutments installed [24]. 
Next, to obtain the working cast, the implant analogues 
or replica are connected to the mucosal transfer 
copings [10]. To achieve the properly adaptation of the 
prosthesis, an accurate impression must be executed 
to prevent either mechanical or biological failures. 
Mechanical failures would comprise the maladjustment 
of the prosthesis, loosening or fracture of the screw, 
fracture of the implant and incorrect occlusion [11]. 
On the other hand, the biological failures may be 
related to soft tissue irritation, pain, marginal bone 
loss and osseointegration loss [6]. Concerning to the 
conventional impression techniques of fixed dentures, 
the transfer impression of the implants can present a 
relative easy execution, once devices for gingival tissue 
retraction as impression caps and retraction threads 
are not required.

For the impression of the abutments of implant-
supported prostheses, either for multiple or single 
cases, two main techniques are employed: impression 
technique with the aid of conventional trays �closed 
trays�, in which transfer copings without retention are 
used; and the impression technique with the aid of 
customized trays �open trays� in which a customized 
acrylic resin tray is perforated and trimmed at the 
implant area, with the aid of transfer copings with 
retention [9, 18].

When employing the closed trays, the dentist should 
use cone-shaped transfer copings, which are kept in 
the mouth after the impression is removed and then 
replaced onto the impression to construct the artificial 
gingiva and pour the stone [18]. This type enables that 
the replica could be screwed outside the impression to 
obtain a better visualization of the adaptation between 
the two components [21]. Notwithstanding it may cause 
distortions in the impression material at the moment 
of its removal because the greater the discordance [2, 
16] and the contact among the abutments [16], the 
greater the inaccuracy of the impression.

For the transfers with opened trays, square transfer 
copings are used, which need the union with the aid 
of dental floss and acrylic resin inside the mouth. 
These transfers correspond to the perforations of the 
trays and they are directly removed together with the 
impression, therefore receiving the application of the 
artificial gingiva to construct the working cast [18]. As 
advantages of the use of the opened tray, it can be 
cited the minimum error rate and the fact of working 
from the beginning to the ending on the same cast; 
as disadvantages: the high cost of the customized tray 
and one more appointment for the procedures [20].

The conventional plastic tray is very used in daily 
clinical practice, therefore avoiding the execution of 
a previous impression with irreversible hydrocolloid 
and the construction of a customized acrylic resin 
tray. However, in literature, there are not studies 
demonstrating the application of these trays in the 
technique with square transfers in comparison with 
the customized trays. 

The immobilization of transfer copings �square�, 
together with an intraoral pre-fabricated self-cured 
acrylic resin bar has shown better results when one 
desires a certain accuracy in the impression [5, 9, 12, 
17]. Theoretically, this splinting technique is performed 
to prevent the displacement of the copings during the 
impression [12].

Among the several impression materials to be 
utilized in the transfer of implants, polyether and 
addition silicone have been the most indicated [2, 8, 15, 
24], because they show a greater dimensional stability, 
greater hardness and elastic recovery [2, 8, 15].

Addition silicone, because of its excellent physical 
properties, has a privileged post among the impression 
materials. Its introduction in the market caused a 
restriction in the use of condensation silicone which 
because of the elimination of a sub-product – ethanol 
– results in unreliable impressions with the need of the 
immediate pouring of the plaster [15, 23]. During the 
obtainment of the working cast, this material enables 
accuracy in the reproduction of small details, mainly 
at the cervical area, in addition to its dimensional 
stability and easier visualization of the cervical margins 
[15, 19].

Thus, the aim of this study was to evaluate the 
accuracy of the transfer impressions of implants 
performed with individual acrylic resin trays and 
conventional trays using polyvinyl siloxane.

Material and methods

Four implants �4.1 x 13 mm� with hexagon platform 
�Osteofit, Dental Special Produtos Industriais Ltda., 
Campo Largo, PR, Brazil� were parallely fixed with the 
aid of a parallelometer and the transfer copings were 
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linked through dental floss and red acrylic resin �figure 1a�. The implants were then placed onto a pre-fabricated 
rubber mold with the shape of a dental arch and fixed with addition silicone �Stern Tek, Sterngold, Germany�. 
After the setting of this material, to construct the master cast, a colorless acrylic resin �Jet Clássico, Artigos 
Odontológicos Clássico Ltda., São Paulo, SP, Brazil� was used to simulate the installation of the implants to 
construct the protocol prosthesis �figure 1b�.

�a� �b�

Figure 1 – (a) Transfer copings linked with the aid of a parallelometer; (b) Master cast constructed in acrylic resin 
with the implants placed 

The impressions were performed with plastic conventional trays �Tray Aways, Harry J. Bosworth 
Company, Skokie, IL, USA� and customized acrylic resin trays �figure 2�. The conventional trays were 
relieved at the implant areas with the use of a tungsten carbide bur. To construct the customized trays 
a copy of the master cast was obtained. The master cast was relieved with two dental wax laminas 
number 7 �Artigos Odontológicos Clássico Ltda., São Paulo, SP, Brazil� and retentions were made onto 
its lateral sides to assure a space for the impression material. This model was then impressed with 
an irreversible hydrocolloid �Cavex, Color Change, Cavex, Haarlem, Holand�, and the cast was poured 
with type IV stone �Durone IV, Dentsply, Rio de Janeiro, RJ, Brazil�. This model was used to construct 
customized colorless self-cured acrylic resin trays. 

�a� �b�

Figure 2 – (a) Plastic conventional tray; (b) Customized tray constructed in colorless acrylic resin 
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Impression copings for open tray �square copings� for external hexagon, of 4.1 mm diameter, were 
used and linked with dental floss and self-cured acrylic resin �Pattern, Harry J. Bosworth Company, 
Skokie, IL, USA� �figure 3�.

�a� �b�

Figure 3 – (a) Transfer copings linked with dental floss; (b) Stabilized with red self-cured acrylic resin

The heavy and light addition silicone �Elite HD+, Zhermack SpA, Rovigo, Italy� was distributed and 
handled according to the manufacturer’s recommendations, by executing a single-step impression. The 
tray was placed by applying a digital pressure. After the impression material setting, the impression was 
separated from the master cast. 

The analogues were placed onto the transfer copings to obtain working casts by pouring type IV stone 
�Durone IV, Dentsply, Rio de Janeiro, RJ, Brazil�, mixed and handling according to the manufacturer’s 
recommendations, under constant vibration. After two hours, the impressions were separated from the 
casts.

Then, the linear measurements of all distances among the implants were established �figure 4� 
through a digital caliper �Starrett, Itu, SP, Brazil� with accuracy of 0.01 mm. For each condition, five 
casts were obtained and for each one three measurements were executed. 

�a� �b�

Figure 4 – (a) Distances among the implants; (b) Determination of the measurements with a digital caliper 
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The values obtained in the casts were compared with the measurement of the master cast and 
the results were statistically evaluated through the analysis of variance and Tukey’s test, with level of 
significance of 5�. 

Results

The results for the distances measured among the four implants are seen in table I. For the points 
AB and BC, the measurements obtained with the customized trays were statistically similar to the 
master cast. For the points CD and DA there was not statistically significant difference among the 
three groups.

Table I – Means, standard-deviations and coefficient of variation for the measurements performed (mm) among the 
four points for the groups studied. Values followed by the same letters are statistically similar (p > 0.05)

Measurements among the points (mm)

AB BC CD DA

CoT 17.55 ± 0.06 
�0.32�� b

18.45 ± 0.01 
�0.05�� d

18.95 ± 0.02 
�0.11�� e

42.14 ± 0.02 
�0.04�� f

CuT 17.65 ± 0.01 
�0.08�� a

18.46 ± 0.01 
�0.04�� cd

18.96 ± 0.01 
�0.07�� e

42.15 ± 0.01 
�0.02�� f

MM 17.66 ± 0.02 
�0.09�� a

18.47 ± 0.01 
�0.07�� c

18.96 ± 0.01 
�0.07�� e

42.16 ± 0.02 
�0.05�� f

CoT – conventional tray, CuT – customized tray, MM – master- model

Discussion

The hypothesis to be test in this study was 
that there would not be difference in the accuracy 
of the casts obtained from impressions through 
conventional or customized trays. However, this 
hypothesis was rejected, once, for two measurements 
analyzed, the customized tray was more accurate 
than the conventional tray. 

The most used impression techniques are the 
close tray/cone-shaped transfer copings and open 
tray/square transfer copings, which may or may 
not be linked [11]. Notwithstanding, the literature 
has reported that when acrylic resin is used to link 
transfer copings, the cast is more accurate [1]. The 
impressions utilized in this study were through open 
acrylic resin customized trays and conventional 
trays with square transfer coping linked through 
dental floss and self-cured acrylic resin. The master 
cast was constructed in the shape of a dental 
arch to the best approximation with the clinical 
reality and poured with acrylic resin to avoid any 
deformation in the casts obtained from them. A 
digital caliper was used to measure the distances 
among the implants, because this device allowed 
a precise reading between the extension of the 
points of choice and also makes the reading easier 
for the examiner. To perform the measurements, 
the points of choice must be fixed and stable in 

all casts and the force applied onto them must 
be minimum. Aiming to obtain a precise mean of 
these distances, three measurements for each cast 
was executed. 

In the analysis of the results, it could be 
observed a statistically significant difference at the 
points AB and BC for the groups of conventional 
trays �CoT�. However, the literature reports studies 
with similar methodologies in which the comparison 
of the accuracy of three different impression 
techniques that there was not difference among 
groups [11, 21]. It should be highlighted that it was 
not found studies that had conducted the same 
study design, using the same impression technique 
and only varying the tray. In this present study, 
it could be said that the dimensional alteration in 
points AB and BC could have occurred by some 
motives, such as: the use of a modified conventional 
tray, relatively small number of samples �n �� 5�, 
lack of control during the force application at the 
moment of the mensuration or even because the 
measurements were not executed exactly at the 
same point of choice. 

Concerning to the impression technique, the 
literature does not have a consensus. Some authors 
indicate that the utilization of square transfer 
copings in the direct technique tend to exhibit a 
greater dimensional accuracy regarding to the cone-
shaped transfer copings [3, 7, 12, 17]. However, 
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Humphires et al. [14] reported that the impression 
techniques with square transfer copings linked to 
acrylic resin showed greater accuracy regarding to 
the impression techniques with cone-shaped transfer 
copings. On the other hand, Carr [7] and Pinto et al. 
[21] did not observe differences regarding the accuracy 
of the pick-up impression technique in relation to the 
transfer impression technique. The use of cone-shaped 
transfer coping provides that the analogue could be 
screwed outside the impression, therefore allowing 
a better visualization of the adaptation between the 
two components [21]. According to Michalakis et 
al. [16], the impression material distortion could 
occur in this impression type during the removal, 
which results in its permanent deformation because 
the greater the divergence among the analogues 
and the proximity of the abutments, the greater 
the impression inaccuracy. Because these reasons, 
in this present study, the use of impressions with 
open trays was opted because the possibility of a 
correct positioning of the implant is greater due to 
the fact that the transfer coping be removed with the 
impression, by avoiding the positioning stage and its 
insertion within the impression, which may result in 
displacement [20].

The impressions executed with customized and 
modified conventional trays showed a statistically 
significant difference, since when the customized tray 
is used the study cast was considered more accurate 
when compared to the master cast. According to Burns 
et al. [4], this difference was also observed because 
in their study with three different types of open trays 
�conventional polycarbonate tray, customized rigid tray 
with relief, and customized rigid tray without relief� 
the customized rigid tray with relief exhibited the 
most accurate casts and it was not seen statistically 
significant differences between the other two types 
of customized trays. 

The literature reports that conventional trays did 
not provide an accurate adjustment since the material 
thickness is not homogenous; also some trays are 
not flexible. Notwithstanding, the customized trays 
are rigid and more stable and allowed a homogenous 
thickness of the material and consequently more 
accurate casts [8].

In addition to the tray type to be used in the 
impression of the implants, the material is also of 
fundamental importance to enable a passive seating 
for the prosthesis. In a study conducted to evaluate 
the morpho-dimensional behavior of the materials, six 
addition silicones, one polyether, one polysulphate, one 
condensation silicone, and one irreversible hydrocolloid 
were related and employed in an impression technique 
of the transfer of the dental implants. In the analysis 

of the data obtained, the study demonstrated that 
all materials tested showed statistically significant 
dimensional alterations. The addition silicones exhibited 
a smaller dimensional alteration while the irreversible 
hydrocolloid showed the greatest alteration. All addition 
silicones produced similar casts, followed by polyether, 
polysulphate, condensation silicone and irreversible 
hydrocolloid [25].

Finally, it should be remembered that during 
the conduction of the clinical procedures, such 
as the transfer impression for implant-supported 
prostheses, the dentist should not only chose the 
technique, the impression and cast material, but also 
have the knowledge on the “pros” and “cons” of the 
materials and techniques attempting to minimize the 
undesirable errors and enable a more satisfactory 
final outcome. 

Conclusion 

Within the limits of this present study, it can be 
concluded that the pick up impression technique for 
the transfer of implants with customized trays was 
more accurate than that executed with conventional 
trays at determined measurement points. 
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