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Abstract 
Aims: This study aimed to compare the accuracy of implant position transfer using three impression 

materials with two techniques. Materials and methods: A master model was fabricated with two 

parallel dental implants at the first and second premolars missing regions in size (4.0mm in diameter 

and 10mm in length); Two traditional impression techniques (open and closed tray); Three silicone 

impression materials were used which are condensation, Additional (heavy and low) and Additional 

(medium) consistencies. Sixty conventional impressions were taken, ten impressions for each 

material and each technique. The linear distance measurements were performed using two methods: 

Digital Vernier and Digital measurement by using Medit Intraoral Scanner. Results: The open tray 

technique showed significantly fewer changes (P≤ 0.05) with linear distance measurements when 

compared to the control, while the closed tray technique showed significantly more changes (P≤ 

0.05) with linear distance measurements when compared to the control. In comparing Medit Design 

and digital vernier as methods of measurement for both open and closed tray techniques; there was 

no significant difference in the accuracy of measurements for both of these two methods of 

measurement at a level of (P≤ 0.05). Conclusion: The additional silicone material is the best in its 

accuracy in transferring implant position for (open and closed tray) conventional impression 

technique. The condensation silicone material is the worst in accuracy in transferring implant 

position for (open and closed tray) conventional impression technique. The open tray technique 

showed significantly more accuracy than the closed tray technique in transferring implant position 

in the traditional impression technique. 
 

 طباعات المختلفة لدقة مواضع الزرعات السنيةمقارنة بين مواد وتقنيات ال 

 
 ملخصال

: تم المواد وطرائق العمل: تهدف الدراسةةإ ىلم ارنر إ ة إ  رم اع ةةز التربنس خنسةةثلادام اد  اعاة ا تقني خثر  ث    الأهداف

تصةةة  ز  جعرئ ري مةةةث از اا    ا  ارابإ ااسةةة ني الجثعااوإ كث اللةةةعاثا اا لم  النن  إ كث الج نفي الججرعة  كث ال  م  

ام( ؛ اا    ا  تر  ةنس ان تقةني الثرد ةدوةإ ) الترورةإ الججثعثةإ  الج؛درةإ( ؛ تم اسةةةةثلاةدام اد  اعاة  10ام  فعلهةن   0 4) ترهةن 

ن ف ،  انتمةن  اض ةنكث )النر م  الج لاج (  اض ةنكث )الجثعسةت(  تم ستي سةث   ا تقنبن ترد دون ، ا تقني سة د وعي  هث: الثو

بشةةةر  ا تقنبنس لوم انة   تم تر  إ  تم ىءراي   نسةةةنس الجمةةةنكإ اللات إ خنسةةةثلادام فرورث  : ر  ل الر ج إ  الر ن  الر جث  

: سظهرس تر  إ الدرئ الججثعح ت؛  راس س م خون ر از   نسنس الجمنكإ اللات إ النتائجخنسةثلادام الجنسةا اللةعيث ا دوا ةاتم الجم   

ب د ارنر ثهن خنلث وم ، خ  جن سظهرس تر  إ الدرئ الج؛دي ت؛  راس ستنر خون ر از   نسةةنس الجمةةنكإ اللات إ ب د ارنر ثهن خنلث وم  

لدرئ الججثعح  الج؛دي ؛ لم وو  ه ةن  كر  تق ر كث ب ةد ارةنر إ تصةةةةج م ا ةدوا  العر  ةإ الر ج ةإ تتر    ةن  لوةم ا  تر  ةنس ا

: انة  المة د وعي اض ةنك إ هث ااكلةم كث ة ثهن كث  رم ستتنتاااتال ة إ الر نسةنس لوم ا  هنت   الترورث   لدر ن  ب د امةثع   

اع ةز التري لثر  إ ان تقني الثرد دوإ )الترورإ الججثعثإ  الج؛درإ(  انة  المة د وعي الثون ف هع ااسةعس كث الد إ كث  رم اعا ةز 

ججثعح ة ةإ ستقر خون ر ا  تر  ةإ الةدرئ التربةنس )خةنلترورةإ الججثعثةإ  الج؛درةإ( تر  ةإ ان تقةني الثرد ةدوةإ  سظهرس تر  ةإ الةدرئ ال

 الج؛دي كث  رم اع ز التري كث تر  إ ان تقنبنس الثرد دوإ 
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INTRODUCTION 

Dental implant rehabilitation is a realistic 

management option for tooth loss, but it 

necessitates precise treatment planning, 

restoratively-driven implant placement, 

and personalized maintenance to keep 

technical and biologic issues under control 

(1). 

An accurate impression and 

definitive cast are fundamental to a 

successful outcome in any prosthodontic 

rehabilitation. This remains true for 

implant-supported prosthesis, for which 

impression techniques have been directly 

adapted from traditional prosthodontics. An 

essential first step in the fabrication process 

is the accurate three-dimensional (3D) 

capture and transfer of the implant position 

from the mouth to the definitive cast via an 

impression. (2) The transfer of the three-

dimensional orientation of implant from 

patient mouth to the cast is one of the most 

important challenges in implant dentistry. 

(3)  

The open tray technique is the most 

well-known method of taking impressions. 

After the impression solidifies, the 

impression cope separates from the 

impression body, giving rise to the term 

"pick-up"(4,5). 

Dentist can use a regular tray to make a 

closed tray impression for a fixed complete 

denture. On implants or multi-unit 

abutments, impression copings for a closed 

tray approach are placed, and an impression 

is taken. (6)  

MATERIALS AND METHODS 

For construction of a master model, 

impressions were made using different 

impression materials and technique; (open 

and closed) tray technique and three types 

of impression materials were used 

(condensation silicone, additional silicone, 

medium body silicone).  Sixty conventional 

impressions were made and one type of 

impression tray (stock tray) was utilized for 

taking impressions as shown in figure (1).  

 

 

                

     

Figure (1): Experimental Design of the Study (In Vitro) 
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A maxillary implant practice model 

(Dentium, Co., Ltd., Korea) with the 

missing teeth area from first premolar to the 

second premolars replaced by two parallel 

dental implants (size 4.0 mm, length 10 

mm); the process of drilling done by using 

dental surveyor milling machine (Bio Art, 

Brazil) (7) as shown in figure 2. 

 

Figure (2): Milling Machine Drilling the Master Model by Pilot Drill. 

 

A test equipment device was used to 

standardize the impression process and the 

loading that was given to the impressions. 

This mechanism held the study model in 

place and controlled the loading arm, a 

square metal plate with a tray containing 

impressions materials, was inserted and 

removed (8,9).  

By this device two techniques were 

used, these are: open and closed tray 

technique with three silicone impression 

materials, these are (additional, 

condensation and medium body). In the 

open tray technique, the transfer coping 

was attached to the implant fixture via a 

connecting screw (figure 3); after loading 

the impression materials in the tray, the 

transfer copings remained inside the 

impression (pick up) and they were 

detached from the implant fixture (10). 

 

Figure (3): Open Tray Techniques 

 

 

With closed tray impression technique, the 

transfer copings were taken off from 

impression material and secured to the 

laboratory analog using connecting screws. 
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The completed transfer copings-analogs 

were then put into the impression's keyed 

position (flat surfaces). 

      The measurements between the two 

implants were done by Medit Design 

extraoral scanner as the same procedure in 

the intraoral scanner. In this study, the 

measurements between two implants 

started after selection of four points on the 

top of the scan abutment (outer surface) (11). 

The scanning abutment had hexagonal 

shape with elevation in the palatal part as 

seen in the frontal view when screwed in 

patient mouth or cast (12). The selection of 

measurement points is an essential matter 

in this study, so selecting the points on the 

outer surface of the scanning abutment at 

the points of junctions of elevated palatal 

line with the inclined or diagonal line in the 

hexagonal shape of the scanning abutment 

and the same for the parallel buccal line; 

those are 4 points which were selected in 

the mesial and the distal point junctions of 

the buccal and the palatal elevated line of 

the hexagonal shape of the scanning 

abutment as points as shown in 

figure(4),then by drawing lines between the 

selected points (from point A of  on the first 

scanning abutment to the point B on the 

second scanning abutment ) to produce line 

A and so on to produce other lines as shown 

in figure (4 and 5) (12) . 

 
Figure (4): The Selected Measurements Points. 

Measuring the distance between the 

selected two points; the distance between 

the select point A in the first scanning 

abutment to the point B in the second 

scanning abutment was measured. The 

same way will continue between the points 

B, C and D as shown in Figure (5) The 

measurement was done by two methods: 

1- digital vernier. 2- Medit Design. 

 
Figure (5): Measurements between Point A and Point B by Medit Design 



Al-Rafidain Dental Journal, Vol. 24, No. 2, 2024 (380-391) 
 

384 
 

 
Figure (6): Digital Vernier Measurements 

RESULTS 

The result of this comparison showed no 

significant differences between the two 

methods of measurements; therefore, the 

Medit Design measurement was used to 

complete the statistical analysis for this 

study. 

 

Table (1) Paired t-test comparison between the accuracy of measurements (digital vernier and 

Medit design) in open and closed tray techniques 

Materials-Technique N Mean ± Std. Deviation T Sig. 

open technique Medit 30 14.0043 ± 0.10757 
0.000 1.000 

open technique vernier 30 14.0043 ± 0.10757 

Materials-Technique N Mean ± Std. Deviation T Sig. 

closed technique Medit  30 13.8703 ± 0.16859 
0.082 0.935 

closed technique vernier 30 13.8740 ± 0.17791 

T=T value, N=number of dental impression (in vitro)  

      

Table (2) showed that the means and 

Standard deviation of the linear distance’s 

measurements with different silicone 

impression materials with open tray 

technique by using Medit design 

measurement. 

Table (2): Means and Standard Deviation of Linear Distances for Open Tray Techniques by 

Using Medit Design Measurement 

Materials-Technique N Mean ± Std. Deviation 

Control 10 14.01± 0.034 

A – open Medit 10 14.0240 ± 0.07196 

M – open Medit 10 14.1080 ± 0.04492 

C – open Medit 10 13.8810 ± 0.06505 

A=Additional silicone, M=Medium body silicone, C=Condensation silicone, N=number of 

dental impressions (in vitro) 

 

The results in table (3) showed that there 

was highly significant difference between 

most of the variable levels at level of 

significance p<0.01. 
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Table (3):  Analysis of Variance (ANOVA) For Casts Produced by Using Open Tray 

Techniques with Using Medit Design Measurement. 

SOV 

Sum of 

Squares df Mean Square F Sig. 

Between Groups 0 263 2 0 132 

49 313 0.000 Within Groups 0 072 27 0 003 

Total 0 336 29  

SOV: source of variance, df: degree of freedom, F= f value 

 

 Duncan's multiple range test was 

performed to detect the most accurate 

impression materials used in dental 

implants transferring position, the result in 

tables (2) and in Figures (7) showed that the 

additional silicone impression materials 

(14.0240 ± 0.07196) was the best 

impression materials used in dental 

implant. 

 
A=Additional silicone, M=Medium body silicone, C=Condensation silicone 

 

Figure (7): Duncan’s Multiple Range Tests of Linear Distances Measurements in Open Tray 

Impressions Technique Using Medit Design Measurement. 

 

Table (4) showed that the higher values for 

closed technique was obtained with 

additional silicone materials (13.9410 ± 

0.07172) while the lowest one was 

condensation silicone materials (13.7630 ± 

0.25478) 

Table (4) Means and Standard Deviation of Linear Distances for Closed Techniques Using 

Medit Design Measurement. 

Materials-Technique  N Mean ± Std. Deviation 

Control 10 14.01± 0.034 

A - closed 10 13.9410 ± 0.07172 

M - closed 10 13.9070 ± 0.04111 

C - closed 10 13.7630 ± 0.25478 

A=Additional silicone, M=Medium body silicone, C=Condensation silicone, N=number of 

dental impression (in vitro) 
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These results in table (5) showed 

that there is significant difference between 

most of the variable levels at level of 

significance (P ≤ 0.05). 

 

Table (5): One-Way ANOVA of Linear Distances Measurement in Closed Tray Using (Medit 

Design Measurement). 

SOV Sum of Squares df Mean Square F Sig. 

Between Groups 0 179 2 0 089 

3 734 0 037 Within Groups 0 646 27 0 024 

Total 0 824 29  

 SOV: source of variance, df: degree of freedom, F= f value 

 

The result in tables (4) and in 

Figure (8) showed that the additional 

silicone impression material (13.9410 ± 

0.07172) was the best impression materials 

used in transferring implant position when 

compared with the control group (14.01± 

0.034mm). 

 
A=Additional silicone, M=Medium body silicone, C=Condensation silicone 

 

Figure (8): Duncan’s Multiple Range Tests of Linear Distances Measurements in Closed 

Tray Impressions Technique Using Medit Design Measurement 

 

 
Paired t-test was used to compare between 

the accuracy of best materials in two 

techniques (open-additional silicone and 

closed- additional silicone) as seen in table 

(6). This table showed that there was highly  

significant difference between open tray 

technique-additional silicone material and 

closed tray technique - additional silicone 

material at level of significance p≤0.01  

 

Table (6): Paired T-Test Comparison between Accuracy of Two Techniques (Open-

Additional Silicone and Closed- Additional Silicone) 

Technique-Impression N Mean ± Std. Deviation T Sig. 

A - closed 10 13.9410 ± 0.07172 
2.583 0.007* 

A - opened 10 14.0240 ± 0.07196 

A=Additional silicone, * means highly significance difference at level of significance p≤0.01       

N=number of dental impression (in vitro) 
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DISCUSSION 

In this study, linear distance measurements 

were used to detect the accuracy of casts 

which resulted from each technique (open 

and closed tray). The results showed that 

the direct (open tray) technique was the 

most accurate technique for transferring 

implant position to the cast. This result was 

in agreement with (13,14,15,16) studies, these 

studies reported that, the transfer coping in 

this procedure still being present in the 

impression materials after it has been 

disconnected from the master model and 

attached to the implant fixture. In contrast 

to the closed tray impression technique, this 

involved disconnecting the transfer coping 

from the impression material during the 

separation of the impression from the 

master model and reconnecting it to the 

implant analog to restore it to its original 

position inside the impression material. 

Distortion in the impression 

materials at the site of transfer coping was 

prevented by this method (open tray 

technique); while by the closed tray 

technique the distortion of the impression 

material at the site of transfer coping during 

removal and reseating again cannot be 

avoided, and this will affect the accuracy of 

transferred implant position. 

This study disagreed with the 

results of (10, 4, 17) studies who reported that 

the indirect impression technique was more 

accurate than direct impression technique. 

This disagreement may be due to the using 

of implant system which differ from the 

system which was used in this study that 

exhibited difficulty in connecting the 

implant fixture to the transfer coping 

without rotation of the transfer coping in its 

place inside the impression material (16). 

The dimensional changes of the 

three brands of silicone impression 

materials (condensation silicone, medium 

body silicone and additional silicone) 

showed significant difference especially 

between additional silicone type and the 

condensation types. 

The results of this study showed 

that the additional silicone impression 

material produced the most accurate casts. 

The explanation for this result was due to 

its superior properties over the 

condensation silicone which produces 

molecule of water and ethanol per chain 

link, respectively, while the other materials 

were addition curing, so the dimensional 

changes and permanent deformation were 

improved over the condensation silicone. 

This result is in agreement with (18, 19, 20) 

studies and disagreed with (21, 22) studies 

who found that there was  no significant 

difference between the use of the two types 

of elastomeric impression materials.  

The medium body silicone 

impression material showed no significant 

difference from the additional silicone 

impression materials. This could be due to 

its high viscosity since it is a monophase 

impression material and can be used with a 
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one-step impression technique only; unlike 

the other two types of impression materials, 

they were two phase impression materials 

which can be used with one or two steps 

impression technique (23). 

 The result of this comparison 

showed no significant differences between 

the digital vernier and digital measurement 

by Medit design methods of measurements 

;this result was in agreement with several 

researchers studies who evaluated the 

accuracy of digital models made with 

intraoral scanners, and  compared the 

results of the accuracy that obtained by 

using  of the digital vernier  and statistically 

no  significant differences was found ;

 the reasons of preferring of using 

digital measurement (Medit Design) were 

the simplicity of using the measuring 

whenever the examiner wants, because the 

file will be saved; and for standardization 

of the measurements, because the digital 

vernier cannot be used it for the digital 

measurement (24,25,26). 

Other studies disagree with the 

results of this study and they found that 

digital measurement was highly accurate; 

however, its application in the clinical 

setting requires operator’s skills and 

familiarity with digital software programs. 

So if the operator uses the digital software 

programs without any experience in using 

the program, the accuracy of the 

measurement will be affected (27). 

 

CONCLUSION 

The additional silicone material was the 

best material in accuracy in transferring 

implant position for (open and closed tray) 

conventional impression technique. The 

condensation silicone material was the 

worst material in accuracy in transferring 

implant position for (open and closed tray) 

conventional impression technique. The 

open tray technique showed significantly 

more accuracy than closed tray technique in 

transferring implant position in traditional 

impression technique. 
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