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Handling of Polyvinylsiloxane Versus Polyether for  
Implant Impressions
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Purpose: This study compared polyvinylsiloxane with polyether in handling dental impressions. 
Materials and Methods: Each participant (N = 39) made four impressions, each a combination 
of pickup and reseating techniques with polyether or polyvinylsiloxane, of one implant cast 
representing a specific clinical situation (tooth gaps, limited residual dentition, or edentulous jaw). 
Handling of impressions was subsequently rated by using a 12-item questionnaire with 100-mm 
visual analog scales. Results: While mean satisfaction scores were higher for polyvinylsiloxane 
than for polyether (69.5/63.0, P < .001), differences among subgroups were statistically 
significant only for pickup technique, limited residual dentition, and edentulous jaw. Conclusion: 
Implant impressions made with polyvinylsiloxane using a pickup technique seem to be the best 
option for most clinical situations. Int J Prosthodont 2016;29:403–405. doi: 10.11607/ijp.4663

Dental implants are a valuable treatment option for 
rehabilitation after tooth loss. While optical, con-

tact-free methods for taking implant impressions are 
increasingly gaining attention, conventional impres-
sions are still considered the standard, with polyether 
and polyvinylsiloxane (PVS) the two impression mate-
rials most often used. Given the comparable accuracy 
of these materials under standardized conditions,1 
other material properties, such as rigidity, viscosity, 
and polymerization time, become important in the in-
dividual dentist’s decision regarding which material to 
choose.2 These properties might influence the han-
dling (ie, ease of use) for the dentist, hence they are 
important for a successful dental impression. The aim 
of this study was to assess and compare the handling 
of PVS and polyether.

Materials and Methods

A convenience sample of 39 dental students at the 
University Medical Center Hamburg-Eppendorf 
(Hamburg, Germany) participated in this in vitro study.

A total of 12 maxillary reference casts were fabri-
cated for three different clinical situations (tooth gaps 
adjacent to natural teeth, limited residual dentition 
with substantially shortened dental arches, and eden-
tulous jaws) (Fig 1). Each cast contained four dental 
training implants (Ankylos, Friadent) at typical loca-
tions specific to each situation.

Each participant performed the impressions with 
different individual impression trays four times for 
a particular clinical situation using two techniques, 
pickup and reseating with corresponding impression 
copings (Friadent), and two materials, PVS (Affinis 
putty and light body, Coltene/Whaledent) and poly-
ether (Impregum Penta, 3M Espe).

Handling of each impression was assessed directly 
afterward using a 12-item questionnaire with visual 
analog scales ranging from 0 (actually not satisfied) to 
100 (very satisfied). The questionnaire’s content was 
developed by a group of experts to ensure construct 
and content validity.3 The questionnaire’s internal 
consistency was considered satisfactory (α = .89).4

Four questionnaires (2.6%) had one missing value 
each, which were not used for statistical analyses of 
the affected variable. Mean differences with 95% confi-
dence intervals (CI) were computed with linear random-
intercept models. All analyses were performed using 
the statistical software package Stata 13.1 (StataCorp) 
with the probability of a type-I error set at .05.
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Results

The mean satisfaction score (mean of all 12 items) was 
66.3, with higher ratings for PVS than for polyether 
(Table 1). The effect of impression material on satis-
faction scores was statistically significant for pickup 
but not for reseating technique. Satisfaction was con-
sistently higher for PVS than for polyether in all three 
investigated clinical situations, but differences were 

statistically significant only for limited residual denti-
tion and edentulous jaw and just missed significance 
for tooth gaps. Ratings for the single criteria ranged 
from 47.2 for ability to remove to 74.4 for accuracy of 
detail (Table 2). Differences between impression ma-
terials were quite similar to those observed for the 
mean satisfaction score. Ratings were significantly 
higher for PVS than for polyether for 6 out of the 12 
investigated criteria.

Fig 1  Reference casts with three different clinical situations: (a) tooth gaps adjacent to natural teeth, (b) limited residual dentition with substan-
tially shortened dental arches, and (c) edentulous jaw.

a b c

Table 1   Satisfaction Scores (Means of all 12 Items) for All Assessments with Respect to 
Impression Material and Stratified for Impression Technique and Clinical Situation

Technique and situation
All  

Mean (SD)
Polyether  

Mean (SD)
PVS  

Mean (SD) Diff (CI) P

All 66.3 (14.3) 63.0 (15.0) 69.5 (13.0) 6.6 (3.2; 9.9) < .001

Technique
 Pickup
 Reseating

67.6 (16.0)
64.9 (13.1)

61.5 (16.4)
64.4 (13.5)

73.7 (11.9)
65.4 (12.8)

12.3 (7.0; 17.5)
0.9 (−3.5; 5.4)

< .001
.678

Situation
 Tooth gaps
 Limited residual dentition
 Edentulous jaw

68.2 (13.3)
63.5 (13.6)
67.0 (15.9)

65.8 (12.9)
60.7 (15.3)
62.4 (16.7)

70.6 (13.5)
66.3 (11.2)
71.7 (13.9)

4.9 (−0.7; 10.4)
5.6 (0.0; 11.1)
9.4 (3.0; 15.7)

.086

.049

.004

Table 2   Satisfaction Scores for Single Criteria and Comparisons Between Impression Materials

Criteria
All  

Mean (SD)
Polyether  

Mean (SD)
PVS  

Mean (SD) Diff (CI) P

Application time 69.7 (19.1) 65.4 (21.3) 74.1 (15.6) 8.7 (4.0; 13.3) < .001

Inserting resistance 72.3 (18.7) 69.8 (21.3) 74.8 (15.5) 5.0 (0.3; 9.7) .037

Consistency 65.2 (23.7) 55.1 (26.1) 75.3 (15.7) 20.2 (14.7; 25.7) < .001

Polymerization time 57.3 (24.7) 41.4 (20.2) 73.1 (17.5) 31.8 (27.4; 36.1) < .001

Handling during impression making 67.1 (21.7) 60.0 (23.7) 74.3 (16.8) 14.3 (8.7; 19.9) < .001

Handling during loading impression 70.3 (17.7) 66.9 (18.4) 73.7 (16.4) 6.9 (2.4; 11.3) .002

Color 70.6 (19.2) 70.3 (19.3) 70.8 (19.2) 0.5 (−4.5; 5.5) .844

Ability to remove 47.2 (26.0) 44.5 (24.6) 49.8 (27.3) 5.4 (−1.3; 12.2) .114

Homogeneity 73.9 (17.9) 74.8 (17.6) 73.1 (18.2) −1.8 (−6.9; 3.3) .490

Accuracy of detail 74.4 (19.1) 75.3 (16.0) 73.6 (21.8) −1.7 (−7.5; 4.2) .571

Quality of impression 62.9 (26.1) 67.4 (21.1) 58.4 (29.8) −9.0 (−16.8; −1.1) .026

Overall satisfaction 64.3 (21.4) 65.2 (19.7) 63.4 (23.1) −1.8 (−8.1; 4.5) .577
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Discussion

The use of PVS for implant impressions resulted in 
higher satisfaction with handling than did the use of 
polyether, especially the parameters that seem to be 
most relevant for the process of impression making. 

These findings are in accordance with another 
study investigating the handling of an impression-
mixing device and the corresponding material, which 
was polyether.5 While the participating general dental 
practitioners overall were very satisfied with the han-
dling of polyether, the lowest satisfaction scores were 
observed for ease of removal. In fact, ease of removal 
was rated lower for polyether than for the materials 
the dentists had used previously, which in most cases 
had been PVS.

All impressions were taken by senior dental stu-
dents following a standardized protocol. It was ex-
pected that, due to the lack of experience with implant 
impressions, dental students would not yet have a 
strong preference for an impression material. Such a 
preference could substantially affect the evaluation of 
handling. Since this was an in vitro study, the impact 
of patient-related anatomical and physical condi-
tions such as saliva, tongue, cheek, and lips was not 
investigated.

Conclusions

The combination of PVS with the pickup technique 
seems to be the best option for conventional implant 
impressions in most clinical situations, combining 
high accuracy with high satisfaction.
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Literature Abstract

The Pathogenesis of Implant-Related Reactive Lesions: A Clinical, Histologic and Polarized Light Microscopy Study

Biologic complications involving soft-tissue reactive lesions around implants may affect the success and survival of implants. However, 
there is limited literature pertaining to implant-related soft tissue lesions such as pyogenic granuloma (I-PG) and peripheral giant cell 
granuloma (I-PGCG). Thus, the objective of this retrospective study was to present 14 new cases of peri-implant soft tissue reactive lesions 
(I-RL), compare their clinical and histopathologic features with 44 corresponding tooth-associated cases (T-RL), and search for foreign 
bodies within these lesions through the use of polarized light microscopy. I-RL and T-RL cases (n = 58) were retrieved from the archives, 
and histopathologic and clinical features were conducted, documented, and compared. It was discovered that foreign bodies were more 
commonly found in I-RL (n = 13/14; 93%) relative to T-RL (n = 18/44; 41%) with statistical significance. I-PGCG was associated with a 
lower multinucleated giant cell count (P = .035), lower density of mesenchymal cells (P = .05) and a more diffuse, nonlobulated stromal 
morphology (P = .001). I-RL were found in older patients, and all cases were located in the posterior jaws, with 86% in the mandible and 
14% in the maxilla. The presence of foreign bodies within an implant healing site appears to play an important role in the pathophysiology 
of I-PGCG and IPG, which may subsequently lead to adverse implant outcomes. 
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