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Abstract 

 

 

  Doi:10.21276/ledent.2020.04.02.03 

Background: Dental implants have become a quite successful method for restoration of fully and 

partially edentulous patients. The present study was conducted to assess the positional accuracy 

in multiple implants using acrylic resin, pattern resin and flowable composite. Materials & 

Methods: The present study was conducted in the department of Prosthodontics. An acrylic resin 

model was fabricated into which four implant analogs placed. For group I, splinting was achieved 

with auto polymerizing polymethyl methacrylate. For Group II, splinting was done with pattern 

resin and for group III, splinting was achieved with flowable composite. The casts retrieved from 

each group were analyzed for the positional accuracy of implants. Results: The mean positional 

accuracy in group I was 13.2 mm, in group II was 13.5 mm and in group III was 13.4 mm. The 

difference was non- significant (p> 0.05). Conclusion: Authors found that all splinting materials 

were found to be equally effective as bite registration materials.  
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INTRODUCTION 

Dental implants have become a quite 

successful method for restoration of fully 

and partially edentulous patients. Dental 

implants have been proven successful in the 

treatment of edentulism.1 Applications of 

implants in dentistry include restoration of 

partially edentulous, single-tooth, and 

implant overdenture treatments. An 

important factor for success with implant-

supported restoration is the passive fit 

between the superstructure and the 

abutments. Reproducing the intraoral 

relationship of implants through impression 

procedures is the first step in achieving an 

accurate, passively fitting prosthesis.2 The 

critical aspect is to record the 3-dimensional 

orientation of the implant as it occurs 

intraorally, rather than reproducing fine 

surface detail. The accuracy of impression 

procedure lies in reproducing the intraoral 

relationship of the fixtures so that same 

could be transferred to the cast so that a 

passive framework could be fabricated.3 

Most of the researchers reported the 

open-tray pick-up technique to be more 

precise and predictable than the closed tray 

technique using repositionable copings. 

Computer-aided design-computer-aided 

manufacturing technologies have been 

developed to fabricate a complete arch 

substructure for a fixed, screw-retained 

implant-supported prosthesis. However, 

because of certain technical aspects, errors 

include those caused by the computed 

tomography (CT) and the cost factor, these 

are yet to gain its popularity.4 

The results of splinting multiple implants are 

not always consistent, and there is limited 

literature available to compare the accuracy 

of impression techniques as well as 

materials. In certain studies, splinting with 

composite resin and acrylic resin did not 

present significant difference from the 

control model regardless of the implant 

inclination.5 The present study was 

conducted to assess the positional accuracy 

in multiple implants using acrylic resin, 

pattern resin and flowable composite. 

 

MATERIALS & METHODS 

 

The study approval was obtained before 

starting the study from institutional ethical 

committee.  An acrylic resin model was 

fabricated into which four implant analogs 

placed. For Group I – onto the open tray 

impression copings, dental floss was looped 

around tight on each of the copings and 

firmly secured. Splinting was achieved with 

auto polymerizing polymethyl methacrylate. 

For Group II – dental floss was looped 

around the impression coping in a similar 

manner, and splinting was done with pattern 

resin and the impression procedure was 

carried out and casts were obtained. For 

Group III – splinting was achieved with 

flowable composite. The impression 

procedure and casts were accomplished. 

Impressions were made in vinyl 

polysiloxane and analogs were attached. The  
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Graph I: Positional accuracy of implant analogs 

 

 

 

 

casts retrieved from each group were 

analyzed for the positional accuracy of 

implants. 

  

RESULTS 

 

Table I shows different splinting materials 

used in the study.  

 

Table I: Distribution of different splinting 

materials 

 

Groups Group I Group 

II 

Group 

III 

Materials Polymethyl 

methacrylate 

Pattern 

resin 

Flowable 

composite 

 

Table II, graph I shows that mean positional 

accuracy in group I was 13.2 mm, in group  

II was 13.5 mm and in group III was 13.4 

mm. The difference was non- significant (P> 

0.05). 

 

Table II: Positional accuracy of implant 

analogs 

 

Groups Mean p value 

Group I 13.2 

0.95 Group II 13.5 

Group III 13.4 

 

 

DISCUSSION 

 

Several impression techniques have been 

advocated to achieve a definitive cast that 

will ensure the passive fit of a prosthesis on 

osseointegrated implants. There are two 

primary techniques: the indirect (closed 

tray) technique and the direct (open tray) 
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technique. The indirect technique may be 

less difficult clinically; however it has been 

shown to have greater instability in 

transferring the implant position. The open 

tray technique allows for the impression 

coping to remain in the impression. This 

reduces the effect of implant angulation, the 

deformation of the impression material upon 

recovery from mouth, and removes the 

concern for replacing the coping back into 

its respective space in the impression.6 The 

present study was conducted to evaluate the 

positional accuracy in multiple implants 

using acrylic resin, pattern resin and 

flowable composite. 

In this study, material used was acrylic 

resin, pattern resin and flowable composite 

which were grouped in group I, II and III 

respectively. Lahori et al7 in their study 3 

groups of 15 specimens were made with 

different impression techniques: in the first 

group, nonmodified square impression 

copings were used (NM group); in the 

second group, square impression copings 

were used and joined together with 

autopolymerizing acrylic resin before the 

impression procedure (S splinted group); 

and in the third group, sandblasted square 

impression copings and coated with 

adhesive were used (SB group). Implant 

analogs were screwed into the square 

impression copings in the impressions. No 

significant difference was found among the 

3 groups. Group NM and group SB variation 

from the acrylic resin model was greater 

than that of group S. The distance was 70 

µm greater on group NM casts, 44µm 

greater on group S casts, and 48µm greater 

on group SB casts. Group NM and group SB 

variation from the acrylic resin model was 

greater than that of group S. The distance 

was 124 µm greater on group NM casts, 

92µm greater on group S casts, and 124 µm 

greater on group SB. 

We found that mean positional accuracy in 

group I was 13.2 mm, in group II was 13.5 

mm and in group III was 13.4 mm. The 

difference was non- significant (P> 0.05). 

Different modifications are recommended 

by various authors to increase impression 

accuracy while recording an implant 

impression to avoid the movement of the 

impression coping and transfer the three 

dimensional spatial orientations of the 

implants positions thereby ensuring 

accuracy of master casts. Some authors 

advocate connecting the impression copings 

together intra orally prior to impression 

making with acrylic resin and others 

advocated treatment of impression copings 

with air-borne particle abrasion and 

impression adhesive.8 

Spector et al9 have stated that the 

dimensional behavior of resin, when 

separation and reuniting are done 17 minutes 

after the setting reaction, allows 

considerable reduction (80%) in the effects 

of polymerization shrinkage. Vigolo et al10 

evaluated in vitro accuracy of definitive 

casts obtained from transfer impressions 

using square copings for replacement of one 

tooth. The author concluded that impression 

transfer accuracy increases when copings 

are air-borne particle abraded and adhesive 

coated. In the current study the results of 

group SB (Sandblasted and coated with 

adhesive) were different than expected as 

there is no significant difference between 

reference model and sandblasted technique. 

The limitation of the study is that only three 

materials were used.  

 

CONCLUSION 

 

Authors found that all splinting materials 

were found to be equally effective as bite 

registration materials.  
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