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ABSTRACT:

Introduction: Taking an impression of the oral
cavity, which accurately recreates the prosthetic field,
the surrounding hard dental and soft tissues, is one of
the main and most important stages in the process of
making any fixed prosthetic restoration. In modern pros-
thetic dentistry, impressions taken with the help of
polyether and vinyl polysiloxane impression materials
are common. Digital impressions eliminate some of the
steps of conventional impression techniques and save
clinical time.

Aim: The aim of this article is to compare the
clinical time in digital and conventional impression tech-
niques from a whole dental arch using a controlled clini-
cal trial.

Material and methods: The present study in-
cludes 36 patients from Varna who need prosthetic treat-
ment with fixed 3-unit bridge construction. For all par-
ticipants, the conventional impression technique was
performed first and one week later - the digital one. All
clinical manipulations related to the implementation of
the two impression techniques were performed accord-
ing to the instructions of the manufacturing companies
by the same specialist dentist.

Results: In all participants, the time required to
perform the digital impression technique is significantly
less than that of the conventional impression technique.

Conclusion: The digital impression technique has
proven to be more efficient in terms of clinical time re-
quired for its implementation than the conventional im-
pression technique.

Keywords: digital, conventional, impression,
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INTRODUCTION:

Taking an impression of the oral cavity, which ac-
curately reproduces the prosthetic field, the surrounding
hard dental and soft tissues, is one of the main and most
important stages in the process of making any fixed
prosthetic construction [1].

From its beginning around 7000 BC. until now,
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the development of dental medicine has invariably been
associated with remarkable inventions, innovations and
achievements. Over the last three decades, CAD / CAM
(computer-aided design and computer-aided manufactur-
ing) technology has entered rapidly and gained great
popularity, providing better working conditions and in-
creasing the comfort of both doctors and their patients.
The purpose of the creation and introduction of CAD /
CAM technology is to solve three main challenges in
dentistry - to ensure sufficient durability of restorations,
especially in the distal area, to create restorations with
a more natural appearance and to facilitate and shorten
the process of making these restorations, which would
also increase their accuracy [2].

From a clinical point of view, two of the main cri-
teria for achieving long-term success in prosthetic treat-
ment with fixed prosthetic constructions are good mar-
ginal adaptation and accurate fit to the prepared hard
dental tissues [3, 4, 5]. Their achievement depends on
the exact and precise implementation of each clinical
and laboratory stage: from the impression, through the
working model, to the design and manufacture of pros-
thetic restoration [6]. In modern prosthetic dentistry, im-
pressions taken using polyether and vinyl polysiloxane
impression materials are common and a routine for most
dentists. These impression materials have undergone
such development and improvement that it is difficult
to reproach their qualities and properties in case of im-
perfections and inaccuracies obtained in the prosthetic
restorations. There is much evidence in the available lit-
erature to confirm their stability and accuracy [7, 8].

The development of intraoral scanners aims to
overcome some limitations of conventional methods,
such as volumetric changes in impression materials, the
expansion of plaster in the casting of working models,
as well as errors that may be made during production
technology in the manufacture of prosthetic restorations
[9]. Other factors that can affect the accuracy of conven-
tional impressions are: incorrect choice of impression
tray, poor soft tissue retraction, deformation of the im-
pression during its removal from the patient’s mouth and
improper casting of the working model [10].
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Digital impressions eliminate some of the stages
in conventional impression techniques (CIT), such as tray
selection, adhesive application, disinfection, transporta-
tion to the dental laboratory. This saves clinical time and
reduces patient discomfort when taking a conventional
impression.

Data on similar accuracy in partial dental arch
scanning and conventional impressions have been found
in the available literature [11]. However, in their in vivo
study by Ender et al. from 2016 reports that digital im-
pressions of a whole dental arch show less accuracy com-
pared to conventional techniques, especially in the area
of the molars [8]. According to Goracci et al., there is a
lack of up-to-date clinical evidence when scanning an
entire dental arch [12]. That is why Ahlholm et al. rec-
ommend conventional impression techniques with
elastomeric impression materials in prosthetic treatment
with large fixed structures [13].

Despite the many benefits of intraoral scanning
systems, a small number of dentists have introduced
them into their practices. This is mainly due to the high
initial investment for the purchase of an intraoral scan-
ner and software, the costs associated with its mainte-
nance and the time and effort required to improve work
with it. In the long run, frequent use of the system is nec-
essary to recoup the investment [1].

AIM:

The purpose of this article is to compare the clini-
cal time of digital and conventional impression tech-
niques from a whole dental arch using a controlled clini-
cal trial.

MATERIALS AND METHODS:

The study was conducted as a controlled clinical
trial, which compared the time required to perform con-
ventional and digital impression techniques (DIT). All
participants were informed in detail about the possible
risks and benefits of this study and signed an informed
consent form for participation in the research. The re-
search protocol was approved by the Commission for Sci-
entific Research Ethics at the Medical University, Varna.

The present study included 36 patients from Varna
who need prosthetic treatment with a fixed 3-unit fixed
partial denture. All subjects meet the following criteria:

- be over 18 years of age,

- have distally limited dental defects,

- have signed an informed consent form,

- have good or satisfactory oral hygiene,

- have high aesthetic requirements,

- need treatment with three-unit bridge construc-
tions,

- patients in whom the abutment teeth do not re-
quire long-term pre-prosthetic preparation (e.g. teeth with
periapical lesions),

- patients in whom the adjacent teeth, as well as
the antagonists in the prosthetic restoration area, are
present and healthy or adequately restored.

For all participants in the clinical trial, the con-
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ventional impression technique was performed first and
one week later, the digital one. All clinical manipula-
tions related to the implementation of the two impres-
sion techniques were performed according to the instruc-
tions of the manufacturers by a dentist with an acquired
speciality in Prosthetic Dentistry, who has extensive ex-
perience in the field of fixed prosthetics and working
with conventional impression materials. He underwent
special training using an intraoral scanner lasting more
than 20 hours in order to master the technique of work-
ing with it.

The abutment teeth were prepared with a shoul-
der preparation margin with rounded internal angles un-
der constant water cooling according to the preparation
recommendations for full coverage crowns made from zir-
conium dioxide [14]. The approximate width of the
preparation margin was between 0,5 and 0,8 mm, the
axial reduction — 1,0-1,2 mm, occlusal reduction — 1,5
mm and total axial wall convergence of 6-8 °. After teeth
preparation, interim fixed partial dentures made from
poly(methyl methacrylate) (PMMA Disc, Yamahachi
Dental, Japan) were placed over the abutments. The in-
terim restorations were cemented with a eugenol-free
temporary cement (DentoTempAutomix, Itena, France).
For each patient, a conventional (control group) and dig-
ital (test group) impression technique was used, on which
two fixed partial dentures from full contour zirconium
dioxide were made.

Before performing each impression technique, the
prosthetic field was prepared, which included removing
the temporary restoration, cleaning the prepared hard
dental tissues from the temporary cement and retracting
the gingival sulcus using two retraction cords (Ultrapak,
Ultradent Products Inc.., USA) and an impregnating agent
from the group of o-adrenomimetic decongestants
(Xylometazoline 0.05%, Warsaw Pharmaceutical Works
Polfa SA, Poland) in order to clearly visualize the prepa-
ration margin [15]. One conventional and one digital im-
pression from the upper and lower jaw was taken from
each patient.

We used an intraoral scanner (Trios, 3Shape, Den-
mark) to perform the digital impression technique. Scan-
ning of both jaws and an occlusal register in a state of
central occlusion was performed in the sequence recom-
mended by the manufacturer, namely: starting from the
occlusal-palatal surface of the last molar in the first
quadrant, moving to the opposite side of the jaw, always
including two surfaces and return to the first quadrant
of the vestibular. We repeated the same sequence for the
lower jaw, starting from the third or fourth quadrant.

The conventional approach uses a two-stage two-
layer impression technique with additive silicone im-
pression material (Variotime 2 putty and light body,
Kulzer, GmbH, Germany) and standard metal trays
(Medesy, Impression trays, Italy). We used an irrevers-
ible hydrocolloid (Tropicalgin, Zhermack, Dental Prod-
ucts, Italy) to take an impression of the antagonist teeth.
The occlusal record was taken in a state of centric oc-
clusion using special PVS material (Varitotime bite,
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Kulzer GmbH, Germany).

The quality of the conventional and digital impres-
sions was assessed, and if they did not meet the require-
ments, they were repeated from the beginning (for con-
ventional impressions), or an additional scan of the af-
fected area was made (for digital impressions). All con-
ventional impressions were disinfected with 2% solution
for 5 minutes (Zeta 7 Solution, Zhermack, Italy). Both

types of impressions were sent to the dental laboratory
by conventional means or via the Internet.

We evaluated the effectiveness and clinical results
of the conventional impression technique by measuring
the total clinical time. The measurement started from the
moment of selection of the impression tray and ended
when the taken impression was ready for transmission to
the dental laboratory (Figure 1).

Fig. 1. Conventional impression technique. A) Adhesive application; B) Placement of the light body mate-
rial; C) Taking impression from the upper jaw; D) Impression from the upper jaw, lower jaw and occlusal bite regis-

tration.

A

We evaluated the effectiveness and clinical results of the digital impression technique by measuring the total
clinical time. The measurement started from the moment the device was turned on until the moment of final processing

of the digital information and it’s switching off (Figure 2).
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Fig. 2. Digital impression technique. A) Entering patient and laboratory information B) Lower and upper jaw
scanning; C) Occlusal bite registration; D) Digital impression.

The times were measured in minutes and seconds
with the help of a smartphone chronometer (IPhonell pro
max, Apple, USA) and recorded for each intermediate stage
by a second operator in specially developed tables.

The obtained data was entered and processed with
the mathematical-statistical package SPSS (SPSS Statistics
v.20.0; IBM Corp).

RESULTS:

The clinical study included 13 women and 23 men
with an average age of 48.3 years + 6,89 years (minimum
age 31 years, maximum 59 years). A total of 72 teeth were
prepared, of which 31 were molars (13 on the upper jaw
and 18 on the lower jaw), 26 - premolars (13 on the upper
jaw and 13 on the lower jaw), 10 - canine teeth (9 on the
upper jaw and 1 on the lower jaw) and 5 - incisors. The
total number of bridge bodies is 36, of which 20 are mo-
lars (8 on the upper jaw and 12 on the lower jaw), 11 are
premolars (7 on the upper jaw and 4 on the lower jaw), and
5 are incisors.
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The evaluation of the clinical time for both impres-
sion techniques is shown in Table 1. In all participants, the
total time required to perform the digital impression tech-
nique is significantly less than that of the conventional im-
pression technique. The mean total clinical time + SD
(standard deviation) is 33:51 min. = 1:05 min. for conven-
tional impression technique and 16:03 min. = 0:43 min.
for digital impression technique with Trios, 3Shape (Table
1 and Table 2). The differences between CIT and DIT (p <
0.05) show a statistically significant difference.

The two-stage two-layer impression technique from
the prosthetic field had to be repeated for six patients and
in four others - from the antagonist teeth due to inaccura-
cies in the impressions taken. Digital impression correction
was performed in 7 patients, and the occlusal bite was re-
scanned in four others.

The mean clinical times of the different stages of the
conventional impression techniques was: Mean impression
tray selection and adhesive application time was 3:08 =+
0:14 min; mean impression time from the abutment teeth
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was 17:41 = 0:43 min; mean impression time from the an-
tagonists was 3:19 + 0:15 min; mean bite registration time
was 1:39 + 0:09 min; mean evaluation and disinfection
time 6:36 + 0:10 min and mean shade selection time was
1:25 = 0:14.

The mean clinical times of the different stages of the
digital impression techniques was: Meantime for switch-
ing the scanner on and entering patient information was
2:04 = 0:17 min; meantime for entering laboratory infor-
mation was 1:36 + 0:13; mean time for scanning the upper
jaw was 3:36 = 0:38 min; mean time for scanning the lower
jaw was 4:37 + 0:37; mean bite registration time was 0:55
+ 0:20 min; and mean evaluation and post processing time
was 2:34 + 0:31 min.

Based on the measurements done, we found that the
mean total time for scanning the lower jaw was longer (4:37
min. + 0:37 min.) compared to the time required to scan
the upper jaw (3:36 min. + 0:38 min.). Comparing the same
indicator with the conventional impression technique, no
statistically significant difference (p >0.05.) was found in
the time required for taking an impression from the upper
and lower jaw — 17:42 min * 0:43 min mean time for up-
per jaw and 17:41min. £ 0:37 min. mean time for the lower
jaw. The mean time for the implementation of the conven-
tional impression technique for men is 33:52 min. + 1:05
min., and for women — 33:49 min. + 0:57 min., while for
the digital impression technique, it is: 16:02 min = 0:44
min. in men and 16:01 min = 0:39 min. in women.

Table 1. Mean clinical and total time of the digital impression technique.

Digital impression technique

Standard  Minimum Maximum
Studied indicator Mean Lo

deviation value value
1. Switching the scanner on and entering patient in formation  02:04 + 0:17 01:41 03:10
2. Entering laboratory in formation 01:36 +0:13 01:06 02:28
3. Upperjawscan 03:36 +0:38 02:05 05:14
4. Lower jaw scan 04:37 + 0:37 03:20 05:28
5. Occlusal bite registration 01:35 +0:10 01:07 02:02
6. Evaluationandpostprocessing 02:34 + 0:31 01:53 04:58
TOTAL TIME 16:03 + 0:43 13:57 17:48

Table 2. Mean clinical and total time of the conventional impression technique.

Conventional impression technique

Standard  Minimum Maximum
Studied indicator Mean Lo

deviation value value
1. Impression tray selection and adhesive application 03:08 +0:14 02:26 03:34
2. Impression from the abutment teeth 17:41 + 0:43 15:29 19:57
3. Impression from the antagonists 03:19 +0:15 02:50 03:54
4.0cclusal bite registration 01:39 + 0:09 01:27 02:06
5. Evaluation and disinfection 06:36 +0:10 06:18 07:00
6. Shadeselection 01:25 +0:14 00:51 01:50
TOTAL TIME 33:51:00 + 1:05 30:59:00 36:45:00

DISCUSSION: times of the two techniques is determined mainly by the

Based on the analysis of the mean times at all inter-
mediate stages in both types of impression technique, we
came to the conclusion that some of them do not have a
significant impact on the overall clinical time. In the con-
ventional impression technique, these are: the stage of se-
lection of trays and application of adhesive, evaluation of
the finished impressions and their disinfection and the time
for determining the color of the bridge structure. In digital
impression technology, these are: the stage of turning on
the device and entering information about the patient, en-
tering information about the laboratory and the final
processing of the digital file. The difference in the mean
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stages of taking conventional and digital impressions from
the two dentitions, as well as the occlusal registers.

During the implementation of the conventional im-
pression technique, the recommended times by the manu-
facturer for processing and residence of the impression ma-
terials in the patient’s mouth in order to complete the po-
lymerization process were kept. Reducing these times
would lead to a shorter overall clinical time when perform-
ing the conventional technique, which would negatively
affect the quality and accuracy of the impression [16]. In
modern prosthetic dentistry, two types of impression tech-
niques are mostly used to take a conventional impression
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from the prosthetic field: one-stage two-layer and two-stage
two-layer. In the present study, we used a two-stage two-
layer additive with silicone additive (Variotime 2 putty and
light body, Kulzer, GmbH, Germany), which takes signifi-
cantly more time to perform compared to the single-stage
two-layer technique. The choice of which of the two tech-
niques to use was made mainly due to the greater volu-
metric stability and accuracy of the two-layer technique.
This statement is supported by studies by Chee and Dono-
van and Nissan et al., according to which one-step meth-
ods show less accuracy than two-step [17,18]. The main
disadvantage of the conventional approach is the need to
repeat the impression from the beginning when visible de-
fects are found in it. This would adversely affect the over-
all clinical time. A great advantage of the digital impres-
sion technique is evaluating the digital impression in real
time and correcting a certain part of it by re-scanning with-

out having to start over. ) )
Several clinical trials have been found in the avail-

able literature that analyze the time required to perform dig-
ital and conventional impression techniques. The results
of these studies are mixed [19-22]. Here it should be clari-
fied that there is a dependence on the assessment method
used and the type of the impression itself: whether it is a
whole or a partial dental arch.

Similar results were obtained by Haddadi et al., ac-
cording to which the time required to take a digital im-
pression from a whole dental arch is less compared to a con-
ventional impression with PVS [23]. Another study prov-
ing shortened clinical time using an intraoral scanning sys-
tem was conducted by Joda and Bragger. They reported sig-
nificantly shorter clinical time for digital impressions than
conventional ones (27.3 minutes vs 33.2 minutes). As a dis-

advantage of this study, it can be noted that the authors
compare digital impressions of a partial dental arch with
conventional impressions of a whole dental arch [24].
Shortened clinical time and increased patient comfort when
taking a digital impression were also reported by
Yuzbasioglu et al. in their 2014 study [22]. On the other
hand, Sailer et al. reported that the clinical time required
to take an impression of a whole dental arch is less with
the conventional impression technique compared to the
digital one. However, in their study, the authors use a sin-
gle-stage two-layer impression technique, which requires
much less implementation time [21]. In their study,
Griinheid et al. obtain similar results, a namely faster clini-
cal time when taking impressions of whole dental arches
with the conventional impression technique. However, in
this study, the conventional whole arch impression tech-
nique was performed with an irreversible hydrocolloid,
which took significantly less time than the use of an
elastomeric impression material [20].

CONCLUSION:

Within the limitations of the current controlled clini-
cal trial, the following conclusions can be drawn:

1. The digital impression technique has proven to
be more efficient in terms of clinical time required for its
implementation than the conventional impression tech-
nique.

2. If the conventional impression does not meet the
necessary requirements, it must be repeated from the be-
ginning, which increases the clinical time.

3. With digital impressions, it is possible to correct
a certain area of it without having to start over. This leads
to a shorter clinical time.
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