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Abstract

Halenur Bilir, Ceren Ayguzen

Aims and Objectives: The purpose of this study is to compare digital and
conventional impression methods by preclinical students in terms of time and
ease and to evaluate their preferences and future expectations.
Materials and Methods: Twenty volunteered, 2nd year preclinical students
(11 females and 9 males) participated in this study. Students took digital
and conventional impressions of the left lower first molar which was made
full ceramic crown preparation and opposite full arch from a typodont
model (Frasaco, Frasaco GmbH, Tettnang, Germany). They used intraoral
scanner (CEREC Omnicam, Sirona Dental GmbH, Bensheim, Germany) for
digital impression and also used additional type (Express XT Penta H, 3M
ESPE, Seefeld, Germany) and condensation type (Zetaplus, Zhermack SpA,
Badia Polesine, Italy) silicones for conventional impression. Their taking
impression time was measured. Before taking impression and after taking
impression, two kinds of questionnaires were conducted to students about
their preference, ease of impression methods, and their future expectations.
Statistical analysis was performed by IBM SPSS 23 and Excel 2010 version.
Differences between conventional and digital impression in terms of time
were analyzed by student's-t paired test and effect of gender was analyzed by
students’s-t independent test.
Results: There were statistically significant differences between digital and
conventional impression methods in terms of taking impression and total
impression time (P < 0.001). But there wasn't any statistically significant
difference between two methods in terms of preparation time. About 85% of
students preferred the digital impression method and also 85% of students
found that the digital impression method was easy. 95% of students expected
to find intraoral scanner in the clinic where working first time.
Conclusions: As a result of this study, it has been seen that the students
preferred the digital impression method to the conventional impression
method and found that the digital impression method was easier.
Keywords: Computer‑aided design/computer‑aided manufacturing, conventional
impression, digital impression, experience of dental students, impression methods

Introduction

A

ccording to Glossary of Prosthodontic Terms,
the impression is “a negative likeness or copy in
reverse of the surface of an object; an imprint of the
teeth and adjacent structures for use in dentistry.[1]
Taking impression is a very important step in the
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production of fixed prosthetic restorations such as
crowns, bridges, inlays, onlays, and implants as well
as removable dentures for a long time in dentistry.[2,3]
In dentistry, impression was taken with conventional
methods for many years and nowadays elastomeric
impression materials especially polyvinyl siloxane
and polyether are used very reliably in terms of
impression accuracy.[3-5]
At the beginning of the 1980s, digital impression
systems occurred as Werner Mörmann began to think
about what could be done to develop one session
treatment. He shared this idea with his electronic
engineer friend, Marco Brandestini. In this way, it has
been started to develop digital impression instruments
with optical reading systems.[6‑8]
Digital and conventional impression methods have some
advantages and disadvantages compared to each other.[9‑11]
In conventional impression method, having a greater
number of steps increases the possibility of making extra
mistakes.[12‑14] Standardization of the milling stage in the
digital impression method and less step numbers reduce
the possibility of mistakes and improves adaptability.
[10,15‑17]
Digital methods are more preferable in terms of
time and preference of clinicians.[18‑20]
In the digital impression method, the possibility of a
problem because of inadequency of impression details
is less than conventional method. Even if there are
fewer scanned places in the digital impression, only
the missing areas can be scanned without making
re‑impression. Intraoral camera has less effect on the
gag reflex than the impression tray. It is easier to store
digital impression.[21]
The difficulty of scanning the distal part in the digital
impression and requirement of titanium oxide powder
spray for contrast (such as CEREC Bluecam systems)
are some disadvantages of the digital system.[21,22]

between taking digital and conventional impression
time of students and also there are not any differences
between preferences of students about conventional
and digital impression methods.

Materials

and

Methods

This study was reviewed and approved by the Istanbul
Medipol University Non‑Interventional Clinical
Research Ethics Board (108‑40098‑604.01.01‑E.20043).
20 volunteered 2nd year preclinical students (11 females
and 9 males) which have any experiences about digital
impression attended to this search. Informed consent
forms were given to the students, and they were asked to
sign. An instructor mentioned to students about the digital
impression method; scanning, designing, and milling.
The lower typodont model (Frasaco, Frasaco GmbH,
Tettnang, Germany) which had left lower first molar
full‑crown preparation was mounted on the simulated
patient in the preclinical laboratory [Figure 1]. They
made impression both digital and conventional
methods on this simulated patient.
Conventional

impression

For the conventional impression method, the
ideal impression tray was selected, and the lower
jaw impression was taken using polyvinyl siloxane
impression material (Express XT Penta H, 3M
ESPE, Seefeld, Germany) with two‑step impression
technique in accordance with the manufacturer’s
recommendation. The opposite arch impression
was taken using condensation type silicone
material (Zetaplus, Zhermack SpA, Badia Polesine,
Italy) with one‑step impression technique [Figure 2].
In the conventional impression method, preparation
time included selecting impression tray, mixing of the

In addition, the other disadvantages of the digital
impression method are cost and requirement of extra
education for using.
Dental students learn the conventional impression
method in the dentistry education. It is also necessary
to be informed the students about the technological
innovations such as digital impression systems and
how to apply them in their professional life.
The aim of this study is to compare the digital and
conventional impression methods by preclinical
students who have not taken digital impressions
before and to investigate future expectations regarding
the digital impression method. The null hypothesis
of this search is that there are not any differences

Figure 1: Typodont model (Frasaco, Frasaco GmbH, Tettnang,
Germany)
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impression material. Taking impression time started
from the placement of the impression tray to mouth
and ended when the impression item set. At the end,
the tray is removed from the mouth. The total taking
impression time was the total duration of these.

Digital

impression

Intraoral scanner (CEREC Omnicam, Sirona Dental
GmbH, Bensheim, Germany) was used for digital
impression. An instructor showed to the student
how they should hold intraoral scanner during the
scanning. Then the upper and lower jaws were scanned
individually [Figures 3 and 4]. Instructor assessed
whether there was any deficiency in the impression.
In the digital impression method, preparation time
included entering the patient’s information into
system, the stages of describing how the intraoral
scanner should be held during the scanning. The
digital impression time included the time from the
beginning of the intraoral scanning to the end of the
scanning. Total taking impression time was the total
duration of these.

a

b

Figure 2: (a) Conventional impression of upper jaw using condensation
type silicone (left side), (b) conventional impression of lower jaw using
additional type silicone (right side)

Questionnaire

Before taking impression, a questionnaire which
asking about their expectations about conventional
and digital impression methods was filled by students.
After taking impression, a questionnaire which was
about the students’ experiences of taking impressions
with digital and conventional methods and their
expectations about the future method of taking digital
impression was filled.
Statistical

Figure 3: Digital impression of upper jaw using intraoral scanner

analysis

Statistical analysis was performed by IBM SPSS 23
and Excel 2010 version (IBM Corporation, New York,
NY, USA). Shapiro-Wilk test was used for checking
the normality distribution of data. Differences between
conventional and digital impression in terms of time
and differences between upper and lower jaw in terms
of time were analyzed by student's-t paired test and
differences between gender were analyzed by students's-t
independent test. The statistical significance level was set
at P ≤ 0.001. The mean and standart deviation values
of the conventional and digital impression preparation
times were given. The power analysis was done by
G*Power software (Ver. 3.0.10, Franz Faul, Universitat
Kiel, Kiel, Germany) at a significance level of α = 0.05.

Results
Preparation Time

Figure 4: Digital impression of lower jaw using intraoral scanner
404

The mean preparation time of conventional
impression for upper jaw were 1.73 (±0.678) minutes
and the mean preparation time of digital impression
for upper jaw were 1.54 (±0.265) minutes. The mean
preparation time of conventional impression for
lower jaw were 1.57 (±0.613) minutes and the mean
preparation time of digital impression for lower jaw
were 1.53 (±0.265) minutes. There were no statistically
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Table 1: The preperation time of conventional and digital impression for upper and lower jaw
Conventional impression (mean ± SD)
Preperation time (for upper jaw/minutes)
1.73 ± 0.678
Preperation time (for lower jaw/minutes)
1.57 ± 0.613
SD = standart deviation, statistical significance P ≤ 0.001

Digital impression (mean ± SD)
P
1.54 ± 0.265
0.200
1.53 ± 0.265
0.803

Table 2: The taking impression time of conventional and digital impression for upper and lower jaw
Conventional impression (mean ± SD)
Taking impression time (for upper jaw/minutes)
11.33 ± 3.54
Taking impression time (for lower jaw/minutes)
10.65 ± 2.65
SD =: standart deviation, statistical significance P ≤ 0.001

Digital impression (mean ± SD)
3.11 ± 1.89
4.54 ± 2.03

P
<0.001
<0.001

Table 3: The total impression time of conventional and digital impression for upper and lower jaw
Conventional impression (mean ± SD)
Total impression time (for upper jaw/minutes)
13.06 ± 3.57
Total impression time (for lower jaw/minutes)
12.21 ± 2.54
SD = standart deviation, statistical significance P ≤ 0.001

Digital impression (mean ± SD)
4.65 ± 1.83
6.07 ± 2.06

P
<0.001
<0.001

Table 4: The effect of jaw position on the total impression time of the conventional and digital impression methods
Total impression time (conventional/minutes)
Total impression time (digital/minutes)
SD = standart deviation, statistical significance P ≤ 0.001

Upper jaw (mean ± SD)
13.06 ± 3.57
4.65 ± 1.83

Lower jaw (mean ± SD)
12.21 ± 2.54
6.07 ± 2.06

P
0.296
0.009

Table 5: The effect of gender on the total impression time of the conventional and digital impression methods
Conventional – total impression time (for upper jaw/minutes)
Conventional – total impression time (for lower jaw/minutes)
Digital – total impression time (for upper jaw/minutes)
Digital – total impression time (for lower jaw/minutes)

Gender
Male
Female
Male
Female
Male
Female
Male
Female

N
9
11
9
11
9
11
9
11

Mean ± SD
14.61 ± 3.168
11.80 ± 3.51
13.47 ± 2.656
11.17 ± 2.00
4.37 ± 0.727
4.88 ± 2.41
6.87 ± 2.117
5.42 ± 1.86

P
0.079
0.040
0.551
0.121

SD = standart deviation, statistical significance P ≤ 0.001

significant differences between conventional and digital
impression methods in terms of the preparation time
for upper jaw (P = 0.200) and lower jaw (P = 0.803).
Table 1 includes the preparation time of conventional
and digital impression methods for upper and lower
jaw.
Taking Impression Time

The mean taking impression time of conventional
impression for upper jaw were 11.33 (±3.54) minutes
and the mean taking impression time of digital
impression for upper jaw were 3.11 (±1.89) minutes.
The mean taking impression time of conventional
impression for lower jaw were 10.65 (±2.65) minutes
and the mean taking impression time of digital
impression for lower jaw were 4.54 (±2.03) minutes.
There were statistically significant differences between
conventional and digital impression methods in
terms of the total impression time for upper jaw (P

< 0.001) and lower jaw (P < 0.001). Table 2 includes
the taking impression time of conventional and digital
impression methods for upper and lower jaw.
Total Impression Time

The mean total impression time of conventional
impression for upper jaw were 13.06 (±3.57) minutes
and the mean total impression time of digital
impression for upper jaw were 4.65 (±1.83) minutes.
The mean total impression time of conventional
impression for lower jaw were 12.21 (±2.54) minutes
and the mean total impression time of digital
impression for lower jaw were 6.07 (±2.06) minutes.
There were statistically significant differences between
conventional and digital impression methods in terms
of the taking impression time for upper jaw (P <
0.001) and lower jaw (P < 0.001). Table 3 includes
the total impression time of conventional and digital
impression methods for upper and lower jaw.
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Effect

of Jaw Position on The Total Impression Time
There was no statistically significant difference
between the upper jaw and lower jaw in terms of
total impression time in conventional impression
methods (P = 0.296) and digital impression methods
(P = 0.009). Table 4 includes the total impression time
of conventional and digital impression methods for
upper and lower jaw.

Effect

of

Gender

on

The Total Impression Time

There was no statistically significant difference between
female and male in terms of total impression time
taken with both impression methods from the upper
and lower jaw. Table 5 includes the total impression
time of conventional and digital impression methods
for upper and lower jaw divided into groups of female
and male.
Expectations

of

The Students

before

Taking Impression

About 55% of the participants were females. According
to the results of the study, digital impression method
was known <45% and conventional impression
method was well known at 55%. Before taking
impression, it is expected that the digital impression
method would be easy at 75% and the conventional
impression method would be difficult at 60% [Table 6].
Opinions

after taking impression

After taking impression, 45% of students found
that the digital measurement method was easy.
Conventional impression method was difficult at
55% [Table 7].
Future

expectations

of

students

about

digital

impression

About 95% of participants wanted to have a system
that they could work with digital impression in
the clinic where working the first time. 85% of
participants thought that digital impression method
would be the first choice impression method during
their professional life [Table 8].

Discussion
In the conventional impression method, preparation
time included selecting impression tray, mixing of the
impression material. Taking impression time started
from the placement of the impression tray to mouth
and ended when the impression item set. At the end,
the tray is removed from the mouth. The total taking
impression time was the total duration of these. In the
digital impression method, preparation time included
entering the patient’s information into system, the stages
of describing how the intraoral scanner should be held
during the scanning. The digital impression time included
the time from the beginning of the intraoral scanning
406

Table 6: Pretaking impression questionnaire
n (%)
Do you know digital impression method?
I do not know
I heard only its name
I know a little bit
I know moderately
I know very well
Do you know conventional impression
method?
I do not know
I heard only its name
I know a little bit
I know moderately
I know very well
What kind of expectation do you have about
the ease/difficulty of the digital impression
method?
Very easy
Easy
Very difficult
Difficult
No idea
What kind of expectation do you have
about the ease/difficulty of the conventional
impression method?
Very easy
Easy
Very difficult
Difficult
No idea

3 (15)
8 (40)
9 (45)
0 (0)
0 (0)

0 (0)
0 (0)
0 (0)
9 (45)
11 (55)

2 (10)
15 (75)
0 (0)
0 (0)
3 (15)

0 (0)
8 (40)
0 (0)
12 (60)
0 (0)

Table 7: Posttaking impression questionnaire
n (%)
How was the ease/difficulty of the digital
impression method?
Very easy
Easy
Very difficult
Difficult
No idea
How was the ease/difficulty of the
conventional impression method?
Very easy
Easy
Very difficult
Difficult
No idea

9 (45)
8 (40)
0 (0)
3 (15)
0 (0)

0 (0)
9 (45)
0 (0)
11 (55)
0 (0)

to the end of the scanning. Total taking impression time
was the total duration of these. In this study, it was
observed that the students took digital impression in a
shorter time compared to the conventional method. It
has proved that digital method was better in term of
effectiveness. Thus, the first null hypothesis of the study

Journal of International Society of Preventive and Community Dentistry ¦ Volume 10 ¦ Issue 4 ¦ July-August 2020

Bilir and Ayguzen: Experimentation of preclinical students about conventional and digital impression methods

Table 8: Future expectations of students
n (%)
Do you want to have a system that you can
work with digital impression in the clinic
where working the first time?
Yes
No
Do you think that the digital impression
method will be the first impression method
for you in your professional life?
Yes
No

19 (95)
1 (5)

17 (85)
3 (15)

was rejected. In our surveys, carried out before and after
taking conventional and digital impressions, our goal
was to investigate the change of ideas and preferences
of the students about the impression method. Students
preferred digital impression to conventional impression
method. The second null hypothesis is also rejected.
In this study, typodont jaws were placed in the mouth
of the model patients in the preclinic as they were
in the studies of Lee and Gallucci,[19] Zitzmann
et al.[23] and Marti et al.[24] Although the impression
of implant was taken on the typodont jaw in the
study of Lee and Gallucci.[19] and Zitzmann et al.,[23]
impression of prepared left lower first molar was
taken by conventional and digital methods in this
study consistent with study of Marti et al.[24]
Only Omnicam system (CEREC Omnicam, Sirona
Dental GmbH, Bensheim, Germany) was used as
intraoral scanner in this study. Omnicam is a continuous
video process. Lee and Gallucci[19] used iTero (Align
Technology Inc., San Jose, CA, USA). iTero has taking
still‑frame mechanism. Marti et al.[24] used LAVA C. O.
S. (3M ESPE, St. Paul, MN, USA) which has also video
capturing mechanism. Zitzmann et al.[23] used TRIOS
Pod System (3 Shape, Copenhagen, Denmark). This has
single‑shot photo‑mode the as capturing technique. In
our clinic, we already have Omnicam as a digital scanner.
For this reason, Omnicam has been preferred.
Marti et al.,[24] Lee and Gallucci[19] and Zitzmann
et al.[23] used alginate for conventional impression. For
taking lower jaw impression, polyvinil siloxan (Express
XT Penta H, 3M ESPE, Seefeld, Germany) was used
and for taking upper jaw impression, condensation
silicon (Zetaplus, Zhermach SpA, Badia Polesive, Italy)
was used in our study. Our aim was to give details of
prepared left lower first molar in the conventional
impression. Opposite jaw impression did notneed details.
The accuracy of condensation type impression is better
than alginate, and we take impression from real patients
in our clinic like this procedure. For these reason,

polyvinil siloxan and condensation type silicon were used
for upper jaw inconsistent with the other studies.
In contrast to the results of Marti et al.[24] and
consistent with Lee
and Gallucci.,[19] Zitzmann
[23]
et al., the time of digital impression method was
shorter than the conventional impression method.
Marti et al.[24] mentioned that the training given before
taking digital impression increased the duration of the
digital impression method. It was thought that one of
the reasons for the difference was the video lecture in
addition to the training given by the trainer. Although
studies of Lee and Gallucci.[19] and Zitzmann et al.[23]
are the implant‑based study, the results of this study
are similar with them. The total digital impression
time is shorter than conventional impression method.
Students were more familiar with the conventional
method before taking the impression. This situation is
thought to be due to the fact that the students took
polyvinyl siloxane and condensation type silicone in
the prosthetic courses at the preclinical laboratory
while they did not take digital impression. They knew
digital impression only as a theoretical course.
Students found the digital method easier than
conventional method in this study, consistent
with Lee and Gallucci.[19] and Zitzmann et al.[23] In
the study of Marti et al.,[24] the students found the
digital method more easily before they started to take
impression. After completing the impression process,
the students found the conventional method easier.
In literature, the preference frequency of the digital
measurement method is very high.[19‑21]
In this study, the students reported that they wanted
to work with digital impression method as 95% in the
clinic where working first time and 85% of students
would be the first choice of digital impression method
in their professional life. Accompanied by this evidence,
dentistry faculties should review the education systems
and take technological innovations into their education
by considering student’s preferences.
The limitations of this study are about using of a single
intraoral scanner, working with any assistant, absence of
steps such as die preparation, painting die spacer, and also
patient’s satisfaction and attitude cannot be evaluated. In
addition, pouring and mounting the cast did not measure
in the conventional method. Our main limitation was
that students learned conventional impression method at
preclinical practical training. However, they had no idea
about taking impression with digital impression methods.
In future studies, it will be able to give theoretical and
practical information about digital impression method
to students during 6–8 months. After the information
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process, search should be started. In this study, only
one intraoral scanner was used. In the future research,
different intraoral scanner should be used, and these
researches should identify differences between systems.
Also in the future research, restorations should be
manufactured from different type impression methods
and compared with each other in terms of adaptation.
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