ISSN: 1812-1217

Evaluation The Accuracy Of Modified
Closed Tray Impression Technique For
Multiple  Angled Implants Using
Condensation-Silicone Impression Material

Osama A Hammoodi Department of Prosthetic Dentistry

BDS College of Dentistry, University of Mosul

Lamia T Rejab Department of Prosthetic Dentistry

BDS, MSc (Asst. Prof.) College of Dentistry, University of Mosul

Wael T Alwattar Department of Oral &Maxillofacial Surgery

BDS, MSc (Asst. Prof.) College of Dentistry, University of Mosul
Lol

Sl e & GGy amps Yo amyy Wil leyy (1)d gl e dab) dstl ady el dise sipds ady b e dlad BLLL s ow e Blaaly

Loty Lgad Al (G 34) Sleyll ABS qo oy sk s 25T Jadll @ Sgedl S gl e 05Kt el Bole plisnly el
phsial 5 (Gl U pliseal 2l Abg b1 g Akl S Bby gl LU plistl 2k Bedal) A il codoial ey Yo am

o AU sl 23Uy et hsel] e dl il gl el bl ) bssal) Sl o # S gl e 0SBl L
Llgdly aedl Ll wluld oyl & ) phgaill I L) LISy ) LUl dpid @ Y wleld shaY Lol et oseld lade d)
Geed Gpb 55 sl SV 3l oLl S eus b R20118,7.12.0.635) jasyi s oMl iy danlyy L 240
Ll el SU L) g a1y Bl &;‘L:l\ 2 g Wlas] L e J.<J o il Sk Jae 08T ol sae L Lldly olel sl
U 5 bl igedl o Bl lglly SUL e G5 Slas ol Wl gl el (PS4 o) Al (St i Rsall SUSY)
s gy bl 355 Ot (Gl el plaseaad di el abg M g aliald Supir Ay by o) Ll el diy ey eyl andl ey
Sleyd GaddlisY sl Al 5 3a> Bipb aylasl (S SIU AL oleyy (1) bl deV ol ol plasscal 2yl 5 (5515 Aby M) 5 daall

glene pe alile

ABSTRACT

Aims: is to evaluate the linear distance accuracy of new modified closed tray impression technique of 6
angled implants and compared with open tray technique using condensation silicone impression mate-
rial. Materials and Methods: : standard master model was prepared with six angled implants ana-
logues (25 degree) buccaly and labial deviated .Two impression techniques were performed (open tray
and new modified splinted closed tray) using condensation silicone impression material , then poured
with die type IV stone. Capturing of the standard model and stone casts produced from both impression
techniques. To perfume the measurement, first determine and label the reference points and reference
line on standard model then measure the linear distances and angles with Matalab software program
(7.12.0.635(R2011a). The entire measurements of the stone models were done by coordination way of
implants analogues in sequence .Total number of impressions was ten, five impression for each tech-
nique. Statistically one sample t-test and two sample t-tests were performed to determine the signifi-
cance differenc at p <0.05. Results: appeared there is no significance difference of the linear distanc-
es and angles of standard model and stone casts for open tray and a new modified closed splinted tech-
niques. Conclusion: A new modified closed splinted technique is an accurate impression technique for
multiple angled (6) implants as same as the open tray technique with condensation silicon, so a new
technique is an accurate and easier technique to be carried out with multiple angled non- parallel im-
plants.

Keywords: impression modified, angled implant.

Hammoodi OA, Rejab LT, Alwattar WT. Evaluation The Accuracy Of Modified Closed Tray Impres-
sion Technique For Multiple Angled Implants Using Condensation-Silicone Impression Material. Al-
Rafidain Dent J. 2013; 13(3): 413-422.

Received: 3/6/2012 Sent to Referees: 5/6/2012 Accepted for Publication: 4 /7/2012
INTRODUCTION passively fitting prosthesis. The critical
Reproducing the intraoral relationship aspect is to record the 3-dimensional ori-

of implants through impression procedures entation of the implant as it occurs in-
is the first step in achieving an accurate, traorally, rather than reproducing fine
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surface detail. “® The more common im-
pressions techniques include the indirect,
direct, and direct-splinted. Most research
indicates that the indirect impression tech-
nique produces a greater mean distortion
than the direct-splinted and the direct
techniques.”” The use of 2 or 3 implants
reported no angulation effect on the accu-
racy of impressions. When multiple im-
plants are placed with different angles, the
distortion of the impression material on
removal may increase. Also, this effect
may be heightened by an increasing num-
ber of implants.®) The open tray technique
may present some disadvantages, like the
possible imprecise positioning of the cop-
ings caused by, for example, vertical or
rotational discrepancies.® Number of
studies has reported increased accurate
implant impressions with the splint tech-
niqgue than with the non-splint tech-
nique.®"

The aim of this study is to evaluate
the linear distance accuracy of new modi-
fied closed tray impression technique of 6
angled implants and compared with open
tray technique using condensation silicone
impression material.

MATERIALS AND METHODS

1. Preparation of master model:

One master model representing typical
upper natural adult dentition (Frasaco
ANA-4,Germany). All teeth removed from
model and all the holes were sealed by
visible light curing acrylic resin (Mega
tray, Germany), then the model was flat-
tened by (Lathe Machine ,China) to pro-
duce horizontal plane parallel to model
base Master model is fixed to the rotary
table of the milling and drilling machine
(Weida, Germany).The drill of the ma-
chine is inclined 25 degree buccally and
labially to the horizontal plane of the rota-
ry table Figure (1).

Figure (1): Drilling and milling machine

Leader implant system (ltaly) is used
as analogues and copings transfer. Six ana-
logues (4.5 mm in diameter) were inserted
in the holes that positioned approximately
at two central incisors, two canines and
two first molars positions, then fixed in

holes by visible light- cured acrylic resin.
Then central reference point was located at
the midpoint of inter-first molars distance
of the model and extended from the bot-
tom of the model to top level of the ana-
logues, Figures (2).

Figure (2): Master model analogues

2. Impression techniques:
Condensation silicone impression
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material (zetaplus, zhermack/ Italy) was
used with the two impression techniques
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(open tray direct technique and a new
modified closed tray technique). Conden-
sation silicone products demonstrated the
best recovery from undercuts.®” Two per-
forated metal stock tray of the same type
and size (U1) were used to take an impres-
sion. Modification tray was used with
open tray technique; seven holes were
made for escape long passing screw. Each
tray was coated with the dedicated adhe-
sive for the silicon impression (Universal

Tray Adhesive, Zhermack).® For stand-
ardization, the impression of master model
was made with a mechanical apparatus
that secures a consistent master model po-
sition within the impression tray, provid-
ing the desirable thickness of impression
materials, and identical direction of inser-
tion and removal of upper metal plate with
the tray that contains the impression mate-
rial,® Figure (3).

Figure (3): Mechanical apparatus for standardization impression record

A . Open tray (direct ) technique : The
master model is fixed in position in test
apparatus, screw the coping transfer in its

place by long passing screw in all six ana-
logues Figure (4)

Figure (4): Master model with transfer copping

Heavy body and light body of the con-
densation-silicone  impression material
were mixed according to manufacture in-
struction, then loading the impression ma-
terial in tray and record the impression in
one step (pick up technique).“>'?  Apply
fixed loading over tray to obtain standard
loading for all models. © After hardening
of impression, remove the model from test
apparatus and loosening long passing
screw for all coping transfer, waiting for 1
hour to relax rubber base impression ma-
terial from stress.*® The impressions
poured type IV dental die stone (Elite,
Italy).®

To create plane parallel to horizontal

base of surveyor, rubber mold was used
for pouring cast base that standard for all
impressions for establish even base for all
impression. And to establish standard ori-
entation of stone cast with impression tray
SO we use surveyor with analyzing rods
that touched the metallic stock tray at three
areas at pouring the paralleled base.

B . Modified closed tray technique:

With closed tray technique an inaccu-
racies with recovery and subsequent de-
formation may be encountered with non-
parallel implants. Impression copings must
also be repositioned exactly into their re-
spective positions in the impression, oth-
erwise, misfits will occur.**® So in this
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study a new modified closed technique
was performed as follow:

Coping transfers were secured with
analogues on the standard model. Each

two coping transfers were splinted by visi-
ble light cure acrylic resin, and block un-
dercut areas around the analogues. Three
separated splint were prepared, Figure (5).

Figure (5): Splinting transfer coping

Then take impression with mechanical
apparatus as in direct tray technique. Then
remove the load and separate the impres-
sion from model, after that unscrew the
splinting coping and removed from model

Figufe (6): Impression with Modified
impression technique

3. Construction of standard position for
capturing model and casts:

Rubber mold fixed into piece of cork.
Beside this mold ruler was fixed to a level
with same level of casts in mold . Stand of
digital camera fixed on cork that centered
over rubber mold with distance 10 cm
from lens of camera to roof of cast then
stabilize the digital camera (Sony,12
mega pixel, China) by hand screwing in
camera stand present.

4. Linear distance measurements:
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then returns to negative position in impres-
sion Figure (6). Put analogues in its posi-
tion attached with coping then pouring
with die stone as in direct technique, Fig-
ure (7).

Figure (7): Stone model

Capture pictures of master model and
stone casts .The measurements of the line-
ar distance of the models were carried out
with  Matalab  software  program
(7.12.0.635(R2011a) as follow:

First step locate and label six external
reference points on the external edges of
the six analogues of the master model la-
bially and bucally. Second; draw a line
passing through central reference point
horizontally as a reference line, then the
measurement was performed (Figure 8).
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Figure (8): linear distances and angles measurements

1.Measure the distances that extended
from the central reference point to the de-
termined external reference points of (6)
analogues (distances named: (A, B, C, D,
E,F)

2. Measure the distances that extended
between the determined external reference
points of (6) analogues (named distances:
a,bcde)

3. Measure angles that formed be-
tween the reference line and the lines that
represent the six distances (A,B,C,D,EF).
Three angles at right side of the model
named (1, 2, 3) with negative value, and
three angles at left side named (4, 5, 6)
with positive value as software program
reading. An average of three readings for
each measurement were recorded.The en-
tire of measurements of the stone models
were performed with coordination way
(16), by which positions of analogues of
the stone models were coordinate with the
positions of the corresponding analogues
of standard model in sequence. That
mean, the first analogue of the stone model
was coordinate with corresponding ana-
logue of the standard model to locate ex-

actly the determined external reference
point on stone model, then the central ref-
erence points and the reference lines of
both standard model and stone model
which are consider as a fixed references
were coordinate exactly to establish the
correct measurements. The distances and
angles of the stone model were measured
.The coordination of the other analogues
were repeated in the same way in se-
quence. The total number of impressions
was ten. Five impressions for each tech-
nigue, and ten stone casts were prepared.
Statistically data was collected, means and
standard deviation were calculated. One-
sample t-test and two sample t-test were
performed to determine significant differ-
ence at p <0.05 level.

RESULTS & DISCUSSION
The results in Tables (1,2,3) showed
means and standard deviation of the dis-
tances (A,B,C,D,E,F), distances (a, b, c,
d, e,) and angles (1, 2, 3,4,5, 6) for both
a new modified closed and open tray
techniques.

Table (1): Means and standard deviation of linear distances (A, B, C, D, E, F) for both tech-

niques
Standard  Technique Modified closed tray Open tray
Distance model No Mean (mm) SD+ Mean (mm) SD+
A 28.785 5 27.3967 0.6679 26.8992 0.2167
B 34.643 5 32.4840 0.4711 32.6774 0.4149
C 34.389 5 33.0828 0.4862 32.6096 0.2370
D 34.743 5 32.9910 0.2463 33.2912 0.5898
E 34.084 5 32.2318 0.5423 32.1924 0.4545
F 28.335 5 27.1580 0.1437 27.2004 0.3305
No: number of samples, SD: standard deviation
417 Al — Rafidain Dent J

Vol. 13, No3, 2013



Hammoodi OA, Rejab LT, Alwattar WT

Table (2): Means and standard deviation of linear distances (a, b, ¢ ,d, e) for both

techniques
Standard  Technique  Modified closed tray Open tray
Distance model No Mean (mm) SD+ Mean (mm) SD+
a 24.421 5 23.0124 0.1424 22.9348 0.2531
b 16.048 5 16.2968 0.8128 16.7292 0.1645
c 10.994 5 10.6046 0.3365 10.0292 0.5600
d 16.100 5 15.7598 0.2475 15.8058 0.2452
e 24.031 5 21.8320 0.4146 21.6642 0.3825

No: number of samples SD : standard deviation

Table (3): Means and standard deviation of angles (1, 2, 3, 4, 5, 6) for both
techniques

Modified closed tray

Standard Technique Open tray

Angles  model No Mean (degree) SD+  Mean (degree)  SDz*
1 -8.4673 5 -10.1822 2.1145 -10.3762 1.0831
2 -53.375 5 -54.6438 3.4638 -54.1102 1.5914
3 -81.043 5 -84.2172 1.7235 -83.5712 2.3431
4 80.712 5 78.3236 2.9155 78.2944 1.4377
5 52.261 5 49.3088 3.1691 52.0088 3.2953
6 8.1035 5 8.70140 1.24357 7.08920 1.35743

No: number of samples, SD: standard deviation

Tables (4-9) showed the results of one
sample T-test of the distances and angles

polymerization as with condensation-
silicone, which involves cross-linking of

between the standard model and stone
models. The results appeared that there are
a differences between the values but it is
not statistically significant differences be-
tween both impression techniques and
standard model. The values of all distances
for both techniques were lower than that of
standard model except distance (b) were
higher than standard model. This result
can be explained in that dental elastomeric
impression materials are subject to several
factors that can result in dimensional

the polymer chains, can result in a reduc-
tion of spatial volume, Although accuracy
is affected by many factors, it should be
realized that the magnitude of some of the-
se changes may not be clinically signifi-
cant, “” as shown in Tables (4-7) the val-
ues of distances of stone models poured
from condensation impression material
with both techniques were lower than that
of master model due to polymerization
shrinkage of impression, but they are not
significant differences.

change. For example, the process of

Table (4): One-sample t-test for linear distances (A, B, C, D, E, F) between standard model
and modified closed technique

Standard  Technique Modified closed tray T- test values
Distance model No Mean (mm) SD+ T-value pP*
A 28.785 5 27.3967 0.6679 -0.00 0.999
B 34.643 5 32.4840 0.4711 0.00 1.000
C 34.389 5 33.0828 0.4862 -0.00 0.999
D 34.743 5 32.9910 0.2463 -2.41 0.074
E 34.084 5 32.2318 0.5423 -0.00 0.999
F 28.335 5 27.1580 0.1437 -0.00 1.000
P*: means are statistically significant different at p < 0.05
Al — Rafidain Dent J 418

Vol. 13, No3, 2013



Modified Impression Technique for Angled Implants

Table (5): One-sample t-test for linear distances (A, B, C, D, E, F) between standard model
and open tray technique

Standard  Technique Open tray T- test values
Distance model No Mean (mm) SD+ T-value P*
A 28.785 5 26.8992 0.2167 0.00 0.998
B 34.643 5 32.6774 0.4149 0.00 0.998
C 34.389 5 32.6096 0.2370 -0.00 0.997
D 34.743 5 33.2912 0.5898 0.00 0.999
E 34.084 5 32.1924 0.4545 0.00 0.999
F 28.335 5 27.2004 0.3305 0.00 0.998

P*: means are statistically significant different at p <0.05

Table (6): One-sample t-test for linear distances (a, b, c, d, €) between standard model and
Modified closed tray technique

Standard  Technique Modified closed tray T- test values
Distance model No Mean (mm) SD+ T-value p*
a 24.421 5 23.0124 0.1424 0.01 0.995
b 16.048 5 16.2968 0.8128 -0.00 1.000
c 10.994 5 10.6046 0.3365 -0.00 0.998
d 16.100 5 15.7598 0.2475 -0.00 0.999
e 24.031 5 21.8320 0.4146 0.00 1.000

P*: means are statistically significant different at p < 0.05

Table (7): One-sample t-test for linear distances (a, b, ¢ ,d, e) between standard model and
open tray technique

Standard  Technique Open tray T- test values

Distance model No Mean (mm) SD+ T-value pP*
a 24.421 5 22.9348 0.2531 -0.00 0.999
b 16.048 5 16.7292 0.1645 0.00 0.998
c 10.994 5 10.0292 0.5600 0.00 0.999
d 16.100 5 15.8058 0.2452 -0.00 0.999
e 24.031 5 21.6642 0.3825 0.00 0.999

P*: means are statistically significant different at p < 0.05

Figure (9: A,B,C) showed the result of techniques. The result appeared that there
Two samples T-test of the distances and are no significant differences between the
angles between the two tested impression values for the both impression techniques.
419 Al — Rafidain Dent J
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Figure (9): Two-samples t-test for linear distances and angles between modified closed and
open tray technique (A, B, C)

The results in Tables (4-9) and Figure silicone impression material that per-
(9: A, B, C) indicate that a new modified formed in this study is an accurate tech-
close splinted technique with condensation nique in linear distance registration as
Al — Rafidain Dent J 420
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same as the open technique in recording an
impression of six angled implants at 25
degrees so the impression is accurate and
removed easily without distortion of the

impression material. These results can be
explained in that the condensation silicone
products demonstrated the best recovery
from undercuts.®

Table (8): One-sample t-test for angles (1, 2, 3, 4, 5, 6) between standard model and Modified

closed tray

Standard  Technique Modified closed tray T- test values

Angles model No Mean (degree) SD+ T-value P*
1 -8.4673 5 -10.1822 2.1145 -0.00 0.998
2 -53.375 5 -54.6438 3.4638 -0.00 0.998
3 -81.043 5 -84.2172 1.7235 -0.01 -0.01
4 80.712 5 78.3236 2.9155 0.00 0.998
5 52.261 5 49.3088 3.1691 -0.00 0.999
6 8.1035 5 8.70140 1.24357 0.00 0.999

P*: means are statistically significant different at p <0.05

Table (9): One-sample t-test for angles (1, 2, 3, 4, 5, 6) between standard model and open tray

technique

Standard  Technique Open tray T- test values

Angles model No Mean (degree) SD+ T-value p*
1 -8.4673 5 -10.3762 1.0831 -0.00 1.000
2 -53.375 5 -54.1102 1.5914 -0.00 1.000
3 -81.043 5 -83.5712 2.3431 -0.00 0.999
4 80.712 5 78.2944 1.4377 0.00 1.000
5 52.261 5 52.0088 3.2953 -0.00 0.999
6 8.1035 5 7.08920 1.35743 0.00 1.000

P*: means are statistically significant different at p <0.05

The underlying principle of splinting is
to connect all the impression copings to-
gether using a rigid material to prevent
individual coping movement during the
impression making procedure. “® The
splinted of each two angled implants sep-
arately with visible light cured acrylic res-
in were connect and fixed the two coping
and also to minimize the shrinkage of the
acrylic resin . Minimizing the shrinkage
of the acrylic resin is the most im-
portant factor to ensure an accurate im-
pression using the splint technique. ©
There is no previous studies to relate the
result of this study to them.

CONCLUSION
A new modified closed splinted tech-
nique is an accurate impression technique
for multiple angled (6) implants as same
as the open tray technique with condensa-
tion silicon, so a new technique is an accu-
rate and easier technique to be carried out

o1

with multiple angled non- parallel im-
plants
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