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ABSTRACT

Statement of the problem: Implant is considered nowadays the first choice for replacing missing teeth and the supported
prosthesis is a major part of the treatment plan. The passive fit of the supported prosthesis depends mainly upon the accuracy
of the impression. However, there are controversies about the accuracy of different impression techniques of implant supported
prosthesis.

Aim of the study: The purpose of this study was to evaluate the accuracy of different impression techniques of implant-
supported fixed dental prosthesis.

Methodology: Thirty impressions were made upon a specialized stainless steel mold containing two parallel implant analogues
11.27 mm apart from each other. The impressions were divided into three groups according to implant impression technique
used. 10 impressions for closed tray technique, 10 impressions for open tray technique and 10 impressions for splinted open tray
technique. After taking impressions, they were poured with type IV dental stone and left for one day before analysis with a stereo
microscope. The collected data was statistically analyzed using one way ANOVA followed by T test and the significance level was
setat P<0.05.

Results: Regarding impression accuracy, there was no statistically significant difference between open tray and splinted open
tray technique within the master mold while there was statistically significant difference between closed tray technique within the
master mold. There was no statistically significant difference between open tray and splinted open tray technique while there was

statistically significant difference between closed tray technique within the other two techniques.

Conclusion: Closed tray technique shows more deviation in comparison to the master mold and the other two techniques that
affect the final accuracy of multiple implant impression. In comparing open tray technique of both types, splinted and no splinted,
it shows no significant difference with the master mold and within each other.

INTRODUCTION On the controversy, superstructure misfit may

Dental implants are approved to be the first be the reason for unfavorable problems. These

choice for replacing missing teeth either partial
with

problems may be manifested as mechanical or

biological complications there by complications

replacement or completely edentulous

patients. In an attempt for succeed and longevity of
dental implants, passive adaptation of the supported
should be achieved when
for biomechanical consideration as passivity is

prosthesis looking

considered the first requirement for assurance of
proper osseointegration -3,

may vary from fracture within any of implant
components till failure of osseointegration so misfit

should be minimized as  possible .

According to bone quality and implant material,
some degree of misfit may be tolerated without
noticeable any biomechanical complications but
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although passive adaptation is required for survival
of implant on the long term ¢,

Many causative factors may affect accuracy
of the superstructure as implant number, position,
angulation, impression material and technique, and
arch flexure. Different impression techniques are
supposed for obtaining accurate casts 113,

Till now, passivity has no actual definition but
implant superstructure may be considered passive
if there are no any strains or static loads generated
within the implant or the surrounding bone.
There is no complete passivity but the accepted
superstructure can be described with a level of fit
not generating any problems #22.,

Mechanical tolerance is described as difference
within rest positions between implant components
when screwed in place. This mechanical tolerance
is accepted within the range of 22-100p. Ability
of bone around dental implant to withstand forces
distributed within implant-bone system without
complications is defined as biological tolerance and
accepted within the range of 91-111x 79,

Within open tray technique (direct technique),
the coping is fastened to implant body then coping
screw should be released prior impression removal
from the oral cavity so the coping sticks within the
impression where implant analogue is attached to
guarantee correct positioning of implant analogues
corresponding to each implant. For closed tray
technique (indirect method), upon impression
removal, the short transfer coping still connected
to implant body. The coping is removed manually
and repositioned within the impression. It is simpler
than open try technique “-

Splinting of implant transfer coping plays an
important role for minimizing inaccuracies during
clinical procedures and lab work. Various techniques
of splinting and materials are used. Splinting
materials as auto polymerizing acrylic resin (AAR),
light cured acrylic resin (LCAR), dental floss and
solid pins !9,
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Splinting effect and effect of different splinting
materials isn’t clear till now so the decision of which
technique should be used and suitable material for
splinting is a subject for many studies “**®. Due to
compositional stability of solid material, they are
preferred for use to overcome the complications
of other splinting materials as polymerization
shrinkage of acrylic resin. There is a paucity of
evidence about better techniques and also effect of
different splinting materials ”.

The hypothesis of this study was that impression
technique of implant supported prosthesis affects
the accuracy of the final impression.

MATERIALS AND METHODS
Master mold fabrication

Stainless steel mold was made containing
two implant analogues (Nucle OSS T4 analogue,
3.4 mm diameter x 13 mm length) that held parallel
to each other using the fixture adaptor on the
vertical rod of dental survior and apart by 11.27mm
and 2mm was exposed through the mold. Analogues
were secured using (Total cem) resin cement.
Figure (1)

Two implant level Ni-Ti coping with short
screw 6mm length and two others with long screw
9mm length (Nucle OSS T4 coping) were used
with closed tray technique and open tray technique

respectively.
4 1\

FIG (1) Diagrammatic measurements of the mold
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Trays fabrication:

Two stainless steel perforated trays were fabricat-
ed for making all impressions. Closed tray was made
for transfer coping technique and open tray for pick
up techniques of both types splinted and no splinted.

The closed tray was fabricated to have a space
between the upper surface of the small mold and
upper side of the tray of 5 mm for the length of the
transfer coping and to allow of adequate thickness
of impression material. Four arms were made at
each corner of the tray corresponding to the four
holes within the corners of the base of the mold.

The open tray was fabricated as the same as
the closed tray in addition to two holes were made
within the upper surface of the tray corresponding to
the screw of each long transfer coping to be exposed
through the tray. Another four arms were made
within each corner of the upper surfaces for making
a removable cover for the tray for load application
during impression procedures to allow for uniform
distribution of the applied load, Figure (2).

Load application:

Load 6.5kg
corresponding to finger pressure used for seating

applicator  device  equals

( )

(. J

FIG (2) A photograph showing both closed and open tray (A)
open tray, (B) closed tray
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the impression while for supporting the impression
a load of 4 kg used till impression material set 329,

Impression procedures:

Thirty poly vinyl impressions were made upon
the mold using the specialized trays. Three groups
of 10 specimens each according to impression
technique used. In the first group, transfer coping
with short screw and closed tray were used (C
group); in the second group transfer coping with
long screw and open tray were used (O group); in
the third group transfer coping with long screw
were joined with metal splint and open tray were
used (OS group).

For the splinted group solid bar was made using
lathe cut to fit between the 2 impressions copings
prior to making the impression. Resin cement was
applied to the 0.5-mm gaps between impression
copings and the solid bar. The cement was left for
15 minutes before making the impressions to avoid
the peak of the chemical reaction of the resin ©%.

Poly vinyl siloxane impression material (Elite
HD+, Zhermack S.P.A, Italy) was used for all
transfer procedures. Putty material was hand mixed
while light material was mixed using hand dispenser
that injected around the analogue. Impression
copings were hand tightened with guide pins onto
the analogue and then all impressions were made.
The custom trays were seated using load applicator.
The same dentist manually attached the analogues
to the copings. All impressions were poured using
vacuum mixer and type IV dental stone.

Specimens analysis

All casts obtained of the three different techniques
are kept for one day before measuring. Analysis was
done using stereo microscope at a magnification of
8X and accuracy level of 0.001lmm (1 p). Accuracy
was assessed by measuring inter analogue distance
and considering each analogue as a fixed reference
to the other analogue ©?.
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RESULTS

Repeated measures ANOVA and T- test was used
to compare between the different techniques and the
master mold and the different techniques within each
other. The significance level was set to P < 0,05. Sta-
tistical analysis was performed with IBM SPSS Sta-
tistics Version 20 at 95% confidence interval.

All results are represented in table (1), figure (3).
Closed tray technique showed deviation of + 0.275
while open tray technique + 0.0987 and splinted
technique showed + 0.110.

There was no statistically significant difference
between both splinted and no splinted open tray
technique with the master and within each other
mold while there was significant difference with
closed tray technique with the master mold and the
other two techniques .

TABLE (1) Comparison between the three groups
within each other and within the master mold.

Master mold Group SD P value
(0N} 0.11007* 0.141
11.27 C 0.27597>" 3.141
0.09871* 0.097
(a) Non significant from each other
(b) Significant with other groups
*significant with the master mold
e a
12
1T A
10 A
9 -
8 .
7 -4
6 4
5 4
4 4
3 -
2 4
1 T
master os 0 c
\ J

FIG (3) Diagrammatic chart showing comparison between the
three techniques and the master mold.
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DISCUSSION

When dealing with implant supported prosthesis,
reducing stresses upon implant-bone system is
mandatory for survival and success of implant and
superstructure by achieving passivity as possible.
The natural tooth moves about 100 within the
socket while implant has a range of 10x so any
misfit will lead to destructive complications within
implant, bone and superstructure ®.

Two standardized stainless-steel trays were
made. One for closed technique, while the other for
open tray technique. For both trays, the upper side
of the tray was 8mm away from the mold allowing
for Smm for length of the analogue and 3 mm as a
thickness for impression material . The design of
the tray was coinsize with Cho et al ? that revealed
the used of rigid metal stock trays is preferred
than custom trays. For complete standardization of
impression procedures, a fixed load corresponding
to finger pressure was the method for seating
all impressions avoiding variations of operator
pressure till setting of impression material >*®. Poly
vinyl siloxane (PVS) was the material of choice
in this study due to appropriate resiliency and its
improved accuracy. Polymerization Shrinkage due
to rearrangement of the polymer chains and the
cross-linking are causative factors to deformation
9 PVS was preferred in most clinical situation in
comparison to poly ether impression material 14!,
Donovan et al !” stated that PVS is the suitable
material as impression material for multiple
implants when comparing with other materials.

One step technique was used for making all
impressions of the three techniques to allow for
uniform distribution of the light material and avoid
manual relief of the putty material in putty/wash
technique that was agreed by many researchers
whom compared between the two techniques as
Del aqua et al ™ who affirms the use of one step
technique than putty/wash technique.
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Many materials were used for splinting as acrylic
resin with its different types dual cured and auto
polymerizing, plaster impression material, poly
vinyl siloxane and poly ether impression material,
composite resin and resin cement. All these
materials showed a degree of shrinkage that may
affect accuracy of transfer. The popular method of
splinting material is acrylic resin shows volumetric
shrinkage of 6.5% to 7.9% "°.

The technique used for making splint in this
study was based on that of Brian Myung et al @7,
in which a solid bar splint was lathe cut to avoid
the drawbacks of other materials as it is a stable
material and no deformation / time occurs.

Since 1986, several implant transfer techniques
were introduced. The impression techniques used
in this study were closed technique and open
techniques. Open technique allows the transfers to
be splinted which doesn’t occur in the closed tray
technique since the transfer remains fixed to the
implant after the impression is removed ©.

The first group of this study was closed tray
technique. The closed tray technique is characterized
by simplicity, no special equipments needed,
suitable for gaggers and time saving, however it
shows more deformation and rotational discrepancy
increases when the screws are repositioned to
connect implant analogue to impression copings.
The second group was no splinted open tray
technique. This technique is characterized by that,
no need for repositioning the transfer copings,
implant angulations, and the transfer copings do
not deform the impression material upon removal.
Although increased chance of accuracy within this
technique, it is complicated and sensitive that may
be annoying for many patients. The third group was
splinted open tray technique. It is a modification of
open tray technique. The coping splinting is done
to transfer the relationship of implants accurately to
the master model, providing higher stability within
impression material. The splint material used in
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this study was metallic splint that cemented to the
coping using resin cement.

The result of this study showed that there was
a statistically significant difference between closed
tray technique and the master mold while there was
no significant difference between both no splinted,
splinted pick up techniques and the master mold.
In April 2015, Kim et al " transacted a systematic
review to classify the implant impression studies by
techniques used and to understand the characteristics
of each method. A total of 56 studies met the
inclusion criteria for this review. Within the results
of this systematic review, the researchers concluded
that within the recent publications open tray
technique showed more accurate results than the
indirect one, while direct splinted technique showed
more accurate results than direct non-splinted one.

In this study, closed tray showed significant
deviation than the master mold that may be related
to many factors. The main and problematic factor
is manual transfer and fastening of the coping
that distort coping positioning during both coping
removal and reinsertion, stresses generated upon the
coping and the impression material upon removal
that induce distortion in addition to length of the
coping occupied within the impression material as
short coping is usually used with closed technique.
Other factors were related to shrinkage of impression
material, dental stone, screwing torque and coping
deviation upon force effect generated due to tray
positioning and removing.

Regarding other techniques, the study revealed
that there was no significant difference affecting
the accuracy in comparison with the master mold.
These results concerning closed and open tray
coincided with previous studies that revealed open
tray techniques are more accurate than closed tray
technique. etal @ concluded the same results when
comparing three different impression techniques
also achieved by Lee et al*?, and Assunaco et al @
while few studies conflict our results.
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Benham et al @, dis agreed the results of
this study when comparing different impression
techniques with different impression materials
and finally revealed that there was no significant
difference between open and closed impression
techniques and affirmed that both techniques exerts
the same distortion within the final cast. This
result was explained by in the open tray due to the
rotation of the impression coping with a long screw
in the material when unscrewing and removing the
impression from the model or while screwing the
analogue into the impression coping that occurs
mostly counterclockwise which may indicate
rotation of copings during unscrewing the screw
from top of the tray.

Concerning splinting effect, this study showed
no significant effect of splinting of transfer coping
that coincide with many researches as proved
by Hsu et al "9, Choi et al ®®, kim et al 1

George et al ®. Zen et al " argued these results

and

by comparing effect of splinting upon the accuracy
of impression techniques and concluded impression
techniques with splinted transfers promoted better
accuracy than non-splinted one, regardless of the
splinting material utilized that explained by better
distribution of stresses upon the transfers upon
seating and removal also splinting keep fixed
relation between the different transfers within
unscrewing/transfer step.

It is difficult to compare clinical application
with this in vitro investigation that eliminated the
multiple factors of the oral cavity environment
including mouth opening limitation, arch flexure,
angulation of implants and teeth in relation to each
other, effect of finger pressure, tray insertion and
removal, effect of surrounding structure, type of the
coping used and finally clinician experience.

Finally, future researches could replicate this
study and evaluate the effects of these factors with
each other. Also in vivo studies will give better
recommendation than vitro studies.
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CONCLUSION
Within the limitation of this study:

1. Open tray techniques are preferred than closed
tray technique for implant impression.

2. No difference between open tray techniques
of both types, splinted and no splinted so no
splinted technique is preferred as it is less
complicated.
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