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ABSTRACT:  

Aim:This in-vitro study was conducted to evaluate and compare the accuracy of open tray, closed 
tray and snap-onmultiple implant impression techniques using stock and custom trays. 
Materials and Methods: Four implants of 4.2 mm × 11 mm were placed parallel to each other in a 
polyurethane model using a milling machine. A total of 60 casts were obtained using the open, 
closed and snap-on impression techniques with bothstock and custom trays. A Co-ordinate 
measuring machine was used to determine the linear distance between the implants on the 
obtained casts which was compared with that on the master model. The results obtained were 
analysed and compared using Kruskal Wallis test and Tukey’s post hoc test. (P<0.05) 
Results:Custom Open Tray (COT)technique was found to be the most accurate followed by Custom 
Snap-on Closed tray (CSCT), Stock corimplant snap on closed tray impression (SCSCT), Stock 
corimplant open tray technique (SCOT), Stock corimplant closed tray technique (SCCT) and Custom 
closed tray technique (CCT) in that order. 
Conclusion: Custom Open Tray (COT) impression technique was found to be the more accurate than 

the closed tray and snap-on techniques. 

Clinical Significance: The Custom Open Tray (COT) and Snap-on techniquesyield master casts with 
acceptable accuracy and may be preferred over other techniques. 
 
Keywords: Closed tray, Corimplant tray, Implant impression, Open tray, Snap-on impression coping 
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INTRODUCTION 

 The use of dental implants to replace the 

natural teeth has become a common practice 

in the contemporary restorative and surgical 

dentistry.1The three-dimensional position of 

implant in oral cavity can be obtained with a 

good impression. The success of implant 

dental prosthesis depends on the accuracy of 

an impression.2 Although digital implant 

impression systems have been introduced the 

analogue impression techniques continue to 

be widely used. 

There are two main traditional techniques for 

dental implants impression, the direct (open 

tray) and indirect (closed tray) impression 

technique. In the open tray technique, the 

impression is removed from the mouth after 

the impression has set without unscrewing 

the impression copings. In the closed tray 

technique, the set impression is removed with 

the impression coping in place in the 

mouth.“Snap-on” technique is a newly 

introduced method in which the impression 

components are placed on the transmucosal 

neck of the implants and are picked up in the 

impression with no screw-like components. 

This technique claims to besimple, time 

saving, operator friendly and more accurate 

than the earlier techniques. It combines the 

advantages of both open and closed tray 

techniques and overwhelms the issues of 

coping dislodgementwithin the impression 

materials.3Many studies comparing 

theaccuracy of open and closed 

traytechniques exist but studies comparing 

the precision of snap-on impression technique 

with these two commonlyused techniques are 

scarce.4 

Therefore, the purpose of the present study 

was to evaluate and compare the accuracy of 

implant casts obtained by open, closed tray 

and snap-onimpression techniquesusing 

specialised stock and custom impression 

trays.  

 

METHODOLOGY 

(a) PREPARATION OF THE MASTER MODEL 

Four internal hex implants (4.2 mm × 

11.5 mm) were placed parallel to each 

other in a completely edentulous 

mandibular polyurethane model using 

a milling machine(Fig. 1). 

 

 
Fig. 1: Polyurethane model with implants placed 

(b) PREPARATION OF IMPRESSION TRAYS 

FOR: 

i) Stock open and closed impression 

tray: 

 

Corimplant stock trays were used for 

making open and closed tray impressions. 

The plastic base plates were removed at 

the region corresponding to the implant 

positions on the master model for making 

open tray impressions and left in their 

position for the closed tray impressionsas 

shown in Fig. 2. For standardizing the 

positioning of the tray, three extensions 

on the trays (1 anteriorly and 2 

posteriorly) were made using light cure 

resin material which corresponded to the 

V-shaped notches made on the master 

model. 
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Fig. 2: Corimplant trays (Open and Closed) 

 

ii) Custom-made open and closed 

impression trays: 

For fabrication of custom trays3 mm of 

spacer wax was adapted over the 

edentulous area of the master model to 

provide space for the impression material. 

Three windows for making stops were cut, 

one in the anterior region and two in the 

posterior region. The light cure resin tray 

material of 2mm thickness was adapted 

on the master cast and was trimmed to 

shape. The trays were cured in a light cure 

unit as recommended by the 

manufacturer. Windows were made in the 

area of the implants for open tray 

impressions. For closed tray impressions, 

trays without any windows were 

fabricated. Perforations were made in all 

trays using a 2 mm bur as shown in Fig. 3. 

 
Fig. 3: Custom open and closed trays 

(c) IMPRESSION MAKING 

Total of 60 impression trays were 

prepared. Six impression groups with 

10 in each group were formed as 

follows: 

 Group 1: Custom closed tray 

technique (CCT) 

 Group 2: Custom open tray technique 

(COT) 

 Group 3: Stock corimplant open tray 

technique (SCOT) 

 Group 4: Stock corimplant closed tray 

technique (SCCT) 

 Group 5: Stock corimplantsnap on 

closed tray impression (SCSCT) 

 Group 6: Custom snap on closed tray 

impressions (CSCT) 

  

(d)IMPRESSION PROCEDURE 

i) For stock corimplant and 

custom open tray impressions: 

 

Four long impression posts for direct 

transfer were placed on implants and 

screwed in with finger pressure. The 

polyether impression material was 

loaded in the tray. The trays were 

seated on the master model with gentle 

pressure until the tray projections 

snugly fit into the V-shaped notches of 

the master model. Care was taken so 

that the impression posts were exposed 

above the tray level.The impression 

posts were unscrewed, and the trays 

were separated from the master model 

along with posts after the impression 

material polymerization. The same 
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procedure was carried out with custom 

open trays. 

ii) For stock corimplant and 

custom closed tray impressions: 

Four short impression posts for indirect 

transfer were placed on the implants 

and screwed in with finger pressure. The 

detachable plastic base plates were 

placed in position for the closed tray 

impression and the impression 

procedure was the same as mentioned 

for the stock corimplant open tray 

impression. However, the set impression 

was snapped out with the impression 

posts still in place on the implants. The 

impression posts were then unscrewed 

separately and attached to laboratory 

analogs and placed manually in the 

indentations on the impression. The 

posts were verified for complete seating 

in the indentations. The same procedure 

was carried out with custom closed 

trays. 

 
Fig. 4: Impression 

iii) For stock and custom closed 

snap on tray impressions: 

Before impression making, snap on copings 

were placed on the implants. The impression 

procedure was same as mentioned for the 

closed tray impressions. The set impression 

was removed from model along with the 

snap-on copings. 

After retrieving the impression from 

the master model, the impression 

posts were attached to the laboratory 

analogs and casts poured using Type 

IV dental stone as per manufacturer’s 

instructions.The casts were retrieved 

after one hour. 

The inter-implant distance was 

measured using the co-ordinate 

measuring machine from A-B, B-C, C-D 

and A-D for all 60 casts and master 

model as in (Fig. 5, 6). Data obtained 

was tabulated and analysed for 

statistical comparison. 

 
Fig. 5: Measurement of inter-implant distance using co-ordinate measuring machine 

 
 

Fig. 6: Measurement of inter-implant distance using co-ordinate measuring machine 
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STATISTICAL ANALYSIS 

Table 1. Kruskal-Wallis test for linear distances between implants 

 Master  Group N Mean Median SD 95% C.I. for Mean H Sig. 

Model  

 

              

 A-B distance        

 Custom (Closed) 10 36.162 36.140 0.123 (36.074 to 36.250) 14.738 0.012 

 Custom (Open) 10 36.332 36.332 0.011 (36.324 to 36.340)   

36.330 Stock (Open) 10 36.323 36.304 0.044 (36.292 to 36.355)   

 Stock (Closed) 10 36.121 36.322 0.712 (35.612 to 36.630) 

   Snap on (Stock) 10 36.335 36.336 0.005 (36.332 to 36.339) 

   Snap on (Custom) 10 36.328 36.328 0.005 (36.324 to 36.332) 

    B-C distance     

 

   

   Custom (Closed) 10 14.693 14.579 0.366 (14.431 to 14.954) 30.888 <0.0001 

 Custom (Open) 10 14.293 14.284 0.051 (14.256 to 14.329)   

14.290 Stock (Open) 10 14.298 14.294 0.020 (14.284 to 14.313)   

 Stock (Closed) 10 14.240 14.238 0.085 (14.180 to 14.301) 

   Snap on (Stock) 10 14.288 14.288 0.006 (14.284 to 14.293) 

   Snap on (Custom) 10 14.274 14.274 0.002 (14.273 to 14.275) 

     C-D distance     

 

   

   Custom (Closed) 10 46.950 46.463 1.083 (46.175 to 47.725) 34.643 <0.0001 

 Custom (Open) 10 46.069 46.062 0.020 (46.055 to 46.083)   

46.055 Stock (Open) 10 46.225 46.220 0.035 (46.200 to 46.250)   

 Stock (Closed) 10 46.398 46.067 0.468 (46.063 to 46.733) 

   Snap on (Stock) 10 46.055 46.055 0.003 (46.052 to 46.057) 

   Snap on (Custom) 10 46.046 46.046 0.002 (46.044 to 46.047) 

     D-A distance     

 

   

   Custom (Closed) 10 15.395 15.160 0.382 (15.122 to 15.668) 10.688 0.058 

 Custom (Open) 10 15.145 15.144 0.020 (15.131 to 15.160)   

15.128 Stock (Open) 10 15.176 15.113 0.242 (15.003 to 15.349)   

 Stock (Closed) 10 15.184 15.192 0.074 (15.131 to 15.237) 

   Snap on (Stock) 10 15.125 15.125 0.004 (15.122 to 15.128) 

   Snap on (Custom) 10 15.118 15.119 0.001 (15.117 to 15.119) 

               

   

 

 

Table 1: Tukey’s post-hoc test for distances 

Pairs A-B B-C C-D D-A 

 

‘p’ ‘p’ ‘p’ ‘p’ 

Gr-1 vs Gr-2 0.002 <0.0001 <0.0001 0.739 

Gr-1 vs Gr-3 0.002 <0.0001 0.190 0.353 

Gr-1 vs Gr-4 0.280 <0.0001 0.063 0.912 

Gr-1 vs Gr-5 0.002 <0.0001 <0.0001 0.481 

Gr-1 vs Gr-6 0.002 <0.0001 <0.0001 0.481 

Gr-2 vs Gr-3 0.393 0.393 <0.0001 0.035 

Gr-2 vs Gr-4 0.912 0.105 0.912 0.353 
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Gr-2 vs Gr-5 0.315 0.796 0.075 0.007 

Gr-2 vs Gr-6 0.076 0.481 <0.0001 0.002 

Gr-3 vs Gr-4 0.971 0.075 0.481 0.089 

Gr-3 vs Gr-5 0.481 0.190 <0.0001 0.631 

Gr-3 vs Gr-6 0.481 0.002 <0.0001 1.000 

Gr-4 vs Gr-5 1.000 0.143 1.000 0.165 

Gr-4 vs Gr-6 1.000 0.143 0.579 0.143 

Gr-5 vs Gr-6 0.005 <0.0001 <0.0001 <0.0001 

Legend 

Gr-1: Custom (Closed) 

Gr-2: Custom (Open) 

Gr-3: Stock (Open) 

Gr-4: Stock (Closed) 

Gr-5: Snap on (Stock) 

Gr-6: Snap on (Custom) 

  

It was observed that a statistically significant 

difference (p<0.05) was found between Group 

1 and Group 2, Group 3, Group 4, Group 5 and 

Group 6and between Group 5 and Group 6 for 

distance (B-C).  Statistically significant 

difference (p<0.05) was also found between 

Group 1 and Group 2, Group 5 and Group 6 

and Group 2 and Group 3, Group 6, between 

Group 3 and Group 5, Group 6 and between 

Group 5 and Group 6 for distance (C-D). There 

was also statistically significant difference 

(p<0.05) found between Group 5 and Group 6 

for distance (A-D).  

 

 

GRAPH 1: Represents the comparison in distances between all the groups. 

 

 

 

 

 

It was observed that the 

COT was the most accurate 

followed by CSCT, SCSCT, 

SCOT, SCCT and CCT in that order.(Graph 1) 

 

 

 

Distances between points on the 

model 

A-B: 36.330mm 

B-C: 14.290mm 

C-D: 46.055mm 

A-D: 15.128mm 
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DISCUSSION 

The accuracy of a definitive cast is affected by 

the accuracy of an impression. The present 

study was conducted to determine the 

accuracy of implant master casts obtained by 

using different implant impression techniques 

(Open and Closedand Snap-on) using two 

different types of impression trays 

(Corimplant stock trays and Custom trays). 

In the present study it was found that the 

direct transfer method (open tray) was more 

accurate than the indirect transfer method 

(closed tray) which is similar to a study 

conducted by Alan B Carr et al. and Daoudi et 

al.5However, Humphries et al. and Herbst et 

al. found that dimensional accuracy was 

exceptional for all the impression 

methods.6,7Balamurgan and Manimaran14 

examined the impression accuracy of direct 

transfer open tray and direct transfer snap-on 

impression coping closed tray techniques and 

exhibited that casts attained by the open tray 

technique were more accurate.8 

The implants that were placed in the model 

were placed parallel to each other with the 

help of a milling machine to avoid distortion 

during removal in all groups. The lack of 

parallelism between implants may result in 

increased distortion of impression material 

during removal that may generate an 

inaccurate model. The inaccuracy is due to 

removal of the tray not along the same path 

as the implant angulation.9,10however, this 

may not be encountered always in a clinical 

setup. 

It was found that Light cure custom open tray 

implant impression technique was the most 

accurate of all the implant impression 

techniques. Open tray impression techniques 

were more accurate than the snap-on and 

closed tray impression techniques.  

  The reason may be that the open tray 

impression allows the copings to be removed, 

along with the impression and the implant 

analogs are directly connected to these 

copings to fabricate the definitive cast. There 

is no displacement of the impression copings 

inside the impression material throughout the 

procedure. Also, it may be possible that 

unscrewing the guide pins from the 

impression copings during removal or 

screwing the matching implant replicas in the 

impression does not cause any displacement 

and results in an accurate cast. 

In this study, monophase polyether 

impression material used in single step 

procedure allowed the material to record 

finer details while avoiding the slumping of 

the material in the tray, is less time-

consuming, and simple to complete.11 No 

significant difference was found in the 

accuracy of impression materials using 

polyether and VPS impression materials 

according to Liou et al. and Wee and many 

other authors supported this 

theory.12,13,9Auto-mixing of impression 

material using a dispensing gun was chosen 

since it was easier to dispense the material 

and hand mixing may result in air 

entrapment.14 

Making open tray impressions with 

prefabricated metal stock trays requires the 

preparation of windows at the position of the 

implants which is laborious. Corident implant 

stock trays are versatile in their use as they 

haveseven plastic sleeves which can be 

removed and attached depending on the 

position of the implant and the method of 

impression making. However, very few studies 

are available that compare Corident stock 

trays and prefabricated metal trays and 

further studies are required to investigate 

their efficiency in reproducing accurate 

master casts. 

      Polypropylene and metal models have 

been used in a lot of studies for the 

placement of implants.15However, due to the 

ability of polyurethane model to withstand 

higher stress and ease of availability it was 

used in the present study. They have been 
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used as reference models because they have 

appropriate elastic modulus for a bone analog 

material.16 They were also found to have 

better stability than plaster models used in 

other studies.17As in other studies, the models 

used in this study were devoid of any 

undercuts because the presence of undercuts 

necessitate high removal forces, which may 

have confounded the results of the study.18 

       Custom trays with uniform spacing were 

used to provide uniform thickness of 

polyether material which allows uniform 

polymerization shrinkage. Standardization of 

custom trays was achieved through 

modification of reference models with spacer 

and providing stops, one anteriorly and two 

posteriorly on the ledge area. All the custom 

trays were perforated to obtain good 

retention with the materials.19 

Studies comparing the accuracy of implant 

impression techniques with methods such as 

micrometers, Vernier callipers, strain gauges, 

or measuring microscopes could merely carry 

out two-dimensional measurements.20,8 

However, when the measurements are two 

dimensional only, relevant information is lost. 

Since CMM was used in this study it was 

possible to evaluate the distortion in three-

dimensions. When points from diverse 

implant casts have a shared reference within a 

coordinate system, the 3D orientation of 

analogs can be recorded.21In case of an 

external hex implant, the hexed projections 

help in determining the linear distance 

between the individual implants. The internal 

hex implants used in this study do not have a 

hexed projection for linear distance 

measurement. The CMM helps in accurately 

determining the centroids of the implants and 

the linear distances can therefore be 

measured between these centroids. 

Tsagkalidis et al who studied the precision of 

three impression techniques of nonsplinted, 

splinted, and indirect snap fit with the closed 

and open trays in angled implants concluded 

that splinted impression technique has higher 

accuracy than other techniques, and indirect 

snap fit technique has the lowest accuracy 

among all studied techniques when the 

implant angle is amongst 0° and 25°. This 

could be attributed that the plastic caps are 

completely covered by the impression 

material which made the visual control 

difficult when the implant analogs were 

placed again.3Çehreli and Akça also 

acknowledged in a study that use of snap-on 

technique in Straumann implants results in an 

acceptable superstructures, regardless of the 

types of the impression materials.20 

CONCLUSION 

Thus, within the limitations of this study it 

may be concluded that: 

1. Light cure custom open tray implant 

impression technique was the most 

accurate of all the implant impression 

techniques used in the study. 

2. When compared, open tray 

impression techniques were more 

accurate than the snap-on and closed 

tray impression techniques. 

3. Corident stock open tray impression 

technique was more accurate than 

Corident stock closed tray impression 

technique. 

4. Light cure custom open tray 

impression technique was more 

accurate than light cure custom 

closed tray impression technique. 

5. Snap-on custom tray impression 

technique was more accurate than 

Snap-on stock tray impression 

technique.  
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