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Intraoral scanner versus conventional impression techniques. Patient satisfaction and other patient-reported outcomes: a systematic review

ABSTRACT

Objective: Tntraoral scanner impressions
are already present for many clinicians. The
positive and pleasant patients experience
takes special relevance in contemporary
dentistry. The purpose of this systematic
review was to analyze whether there are
any differences in relation to comfort,
satisfaction, and preference when patients
at the dental office are receiving conventional
impressions or digital impressions. Methods:
a bibliographic search was carried out in
Medline, Embase, Web of Science, Central,
and Clinical Trials according to PICO
strategy. The data screening was done by
two authors. Risk of bias was evaluated using
a Cochrane collaboration tool. The protocol
was registered in PROSPERO. Results:
Initial systematic search found 79 articles.
After removing duplicated ones and those
that did not meet inclusion criteria, there
remained 10 studies. Seven of the included
studies showed favorable results with digital
impression in relation to comfort, satisfaction,
and preference, while two of them showed

more favorable results for conventional
ones. There was one study that did not show
conclusive data between intervention and
comparison. Two meta-analyses of subgroups
were carried out with four of the articles,
according to Brand of the scan and type of
randomization. Conclusions: there is a high
heterogeneity in methods used in available
RCTS. Most of them do not contribute enough
information to analyze and integrate statistics.
Conclusions should be interpreted cautiously.
Current scientific evidence suggests that the
perception of patients in relation to comfort,
preference, and satisfaction is in favor of
intraoral scanners. It is necessary to carry
out more RCTS that include patient reported
outcome measurements.
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INTRODUCTION

The technological aspects of den-
tistry have been undergoing changes for
some time now.! Digitalization is being
imposed, especially in restorative pro-
cedures with the well-known CAD-CAM
systems.? Nowadays, dental offices and
laboratories do not have full digitaliza-
tion,® but the number of steps dentists
carry out digitally is gradually increas-
ing. A good example of this are impres-
sion procedures. This is the main clinical
change step affected with the appear-
ance of intraoral scans and their com-
mercialization.

There are too many patients that suf-
fer partial or full edentulism that need to
recover aesthetics and function, as well
as patients with attrition and erosion
show severe malocclusions that need to
be restored. These and several other sit-
uations require an impression to obtain a
model of the patient’s mouth as the first
step to study the case and, subsequent-
ly, to establish a treatment plan, as well

as in your own execution. These impres-
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sions are indispensable and could be tak-
en by conventional or digital means.

Intraoral scanners carry out a cap-
tion of the arches and the occlusal reg-
istration of the patient. The dentist in-
troduces the head of the scanner into
the mouth according to the instructions
given by the manufacturer. Images from
the caption appear on the screen in real
time, and, with a specific software, can be
worked on the system’s own software or
sent to the technician.

Conventional impression techniques
are currently the most commonly used
procedure for obtaining models of the den-
tal arches®. This procedure consists of us-
ing a viscoelastic material, which after be-
ing prepared, is introduced into the mouth
using a tray. When it is first inserted, the
material in a gel state, after a few minutes
the sun phase and gives a negative of the
dental arches. This process is usually car-
ried out in the upper and the lower jaw.
The most frequently used materials are

irreversible hydrocolloid, polyvinyl siloxane,
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addition silicones, condensation silicones
and polyethers, and your choice of the ma-
terial depends on the purpose of the mod-
el. Moreover, the occlusion is registered by
introducing warm wax or biting silicones.
After that, the technician could pour the
models and continue the prosthetic design
in a conventional way, or it could also be
possible to digitally scan the models and
continue working in a digital manner.
Intraoral scanners have several ad-
vantages in comparison to conventional
impression techniques, such as: avoiding
the use of disposable materials, higher
reliability, cleaner process etc. However,
these advantages, mechanical aspects,
and how it influences the final resto-
ration are still being analyzed and stud-

ied in the scientific literature.t*

MATERIALS AND METHODS

A systematic review of the literature
has been carried out. PRISMA recom-
mendations have been considered.” The
protocol was registered in the Interna-

tional Prospective Register of Systematic

Thus, it is very important to find out
patients’ perception of these techniques
in relation to comfort and satisfaction,
and even whether they prefer one or the
other!®! These three aspects could be in-
cluded in the measurement of results re-
ported by patients (PROMS), and should be
considered as the rest of measurements of
results.**® The way to quantify these per-
ceptions and to be able to measure changes
with scales, such as visual analogue scale,"
is widely used to evaluate pain.'>¢

The objective of this review is to an-
alyze whether there are any differences
in perception according to comfort, sat-
isfaction, or preference in dental office
patients, when comparing conventional
impression techniques and digital im-

pressions.

Reviews (PROSPERO) with the following

identification code: CRD42019127468.
PICO question was the following: Are

there any differences in patient percep-

tion in relation to comfort, satisfaction,
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or preference when comparing conven-
tional impression techniques with digital
impressions?

Inclusion criteria according to PICO
model were the following:

1. Patients: patients that need

a dental study or treat-
ment planning.

2. Intervention: digital impression
with intraoral scanners.

3. Comparison: conventional
impressions with tray and physi-
cal materials.

4. Results: comfort, satisfaction
and preference reported by
the patients.

5. Study designs: randomized clini-
cal trials (RCT).

A bibliographic search was carried
out in the following databases: Pubmed
(Medline), Ovid (Embase), Cochrane Li-
brary (Central), Clinical Trials, and Web
of Science 6th May 2019. No limits were
applied according to date or language.

Two authors of this review (JS and

VG) read the abstracts of each reference

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

identified during the bibliographic search.
According to inclusion criteria, full-text
articles that could be relevant were ob-
tained, read in detail, and analyzed each
article independently. Disagreements
were resolved by consensus between the
authors. Articles were screened using
Rayyan app (Mourad Ouzzani, Hossam
Hammady, Zbys Fedorowicz, and Ahmed
Elmagarmid). Rayyan — a web and mo-
bile app for systematic reviews. System-
atic Reviews (2016) 5:210, DOI: 10.1186/
813643-016-0384-4).

Information was extracted from the
included RCTs independently, and the
strength of agreement between review-
ers was assessed using Cohen’s kappa (K)
statistic. Data extracted were: sample size,
sex, number and experience of the profes-
sional/s, type of treatment, type of ran-
domization, model of intraoral scan, use
of powder during the scan process. type
of material for conventional impression
and for biting, duration of the procedure,
questions and questionnaires for evalua-

tion, and type of scale for answering.
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The risk of bias was calculated ac-
cording to Cochrane collaboration crite-
ria: randomization, concealment of the
assignation, losses in the following peri-
od, selective report of results, and other
sources of bias."® Blinding of participants
and professionals was not possible due to
the nature of the intervention, so it was
removed from the evaluation of the risk
of bias.

For continuous results, difference be-
tween the mean values were calculated.
A statistically significant value P<.05 was
considered. When it was possible, a me-
ta-analysis was carried out to integrate
results of different studies, using aleatory
models. Studies that did not provide the
information required to do the statistical
analysis and to be included in the me-
ta-analysis were subjected to a narrative
description.

Meta-analysis was performed with
RCTs with similar comparisons for the
same measurements of results. Different
comparison and intervention measure-

ments were used. Data were confined us-

ing an aleatory effects model. An analysis
of the heterogeneity of results between
the different studies was also performed
by visual analysis of meta-analysis
graphics and statistical heterogeneity (I2).
The high levels of heterogeneity and the
possibility of a carry-over effect made
it impossible to carry out a global me-
ta-analysis between studies with parallel
randomization and studies with cross-
over randomization. In the other hand,
it was possible to realize meta-analysis
of the following variables: Brand of the
scanner and type of randomization.

The number of participants for each
comparison in cross-over studies will be
divided equally between scanner group
and conventional impression group. Cal-
culations and graphics of meta-analysis
were performed using Review Manager
(RevMan) [Computer program]. Version
5.3. Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration,
2014. (http://community.cochrane.
org/tools/review-production-tools/

revman-5).
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RESULTS

Initial electronic search gave 79 results,
of which 30 were duplicated. After the
reading of titles and abstracts, 28 of the
remaining 49 articles were excluded. The
remaining 21 articles were read at full-text,
and 11 were excluded.

Of the 10 included studies,”* four could
be meta-analyzed?22328 (Fig 1). The strength
of agreement between the inter-reviewer re-
darding final study selection was k = 0.8.

The characteristics and variables of the
included RCTs can be consulted in tables

1 and 2. The total number of patients in-

cluded in this systematic review was 268. It
varies from 10 to 50 patients, with a mean
of 27 participants. Treatments carried out
in these patients were restorative proce-
dures, such as crowns and fixed multiple
prostheses: the article by Griinheid includ-
ed patients under orthodontic treatment.?*
Three studies do not include any data about
the dentist,?>?"% five of them specify that
intervention and comparison is carried out
by an experienced dentist,'**###*% and the
studies of both Sailer and Benic were con-

ducted by three experienced dentists.?*

“Intraoral scanners have several advantages in
comparison to conventional impression techniques.
such as: avoiding the use of disposable materials,

higher reliability, cleaner process”.
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Figure 1: Flow Chart.
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Records identified through database

searching Database: Additional records identified through
EMBASE, MEDLINE, CENTRAL, other sources (n = 0)

Web of Science, Clinical Trials (n = 79)

Records after 30 duplicates removed (n = 49)

l Records excluded (n = 28)
-Not RCT (n = 13)
Records screened - Not PROMS (n = 8)
(n=49) - Not Patients (n = 4)
l - Not intervention (n = 3)
Full-texts articles assessed Full-text articles excluded (n = 11)
for eligibility —— >  _NotRCT (n=6)
(n=21)

-Not PROMS (n = 1)
i - Not Patients (n = 3)
- Not Intervention (n = 1)

Studies included in
qualitative synthesis
(n=10)

i

Studies included in
quantitative synthesis
(meta-analysis)
(n=4)
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Table 1: Characteristics of the included studies.

AUTHORS SAMPLE TREATMENT CLINICIANS ALETORIZATION
28
Ma(l; (g)?g)o 50 patients Implant-supported prostheses - Impression method
Gjelvold® 48 patients.
(2014) 23 women, Dental fixed prostheses 1 experienced clinician Impression method
25 men
Sailer® 10 patients. 3 experienced . . .
6 women, Dental fixed prostheses N 4 impressions per patient
(2018) clinicians
4 men
. 10 patients. .
23
Benic 6 women, Dental fixed prostheses 3 expe.r'{enced 4 impressions per patient
(2016) clinicians
4 men
. 19 patients.
27
H?g gﬁgl 9 women, Dental fixed prostheses - 2 impressions per patient
10 men
Wismeijer? . . . .
2013) 30 patients Implant-supported prostheses - 2 impressions per patient
L 15 patients
24 ’
Grggﬁl)d 9 women, Orthodontics 1 experienced clinician 2 impressions per patient
6 men
Sakornwimon? ) . o . . .
(2016) 16 patients Dental fixed prostheses 1 experienced clinician 2 impressions per patient
Joda% . ) s . . .
(2015) 20 patients Implant-supported prostheses 1 experienced clinician 2 impressions per patient
Schepke® ) . o . . .
(2015) 50 patients Implant-supported prostheses 1 experienced clinician 2 impressions per patient
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AREA IMPRESSED

Scan of quadrants and conventional
impression for full arch registration

Intraoral scanner versus conventional impression techniques. Patient satisfaction and other patient-reported outcomes: a systematic review

INTERVENTION

CS 3600 Carestream Dental

COMPARISION

Polyvinyl siloxane and irreversible hydrocolloid

Both arches and occlusal registration

Trios 3Shape (TRIOS)

Polyether (IMPREGUM), irreversible
hydrocolloid and wax

Both arches and occlusal registration

Lava COS 3M (LAVA) Powder
Itero Align Technology Inc (ITERO)
Cerec Blue-Cam Dentsply Sirona (CEREC) Powder

Light and Regular Polyether (PERMADYNE),
silicone for occlusal registration and irreversible
hydrocolloid

Scan of quadrants and unilateral
conventional impression

Lava COS 3M (LAVA) Powder
Itero Align Technology Inc (ITERO)
Cerec Blue-Cam Dentsply Sirona (CEREC) Powder

Polyvinyl siloxane

Scan of quadrants and conventional
impression for full arch registration

Trios 3Shape (TRIOS)

Polyvinyl siloxane, irreversible hydrocolloid and
occlufast

Scan of quadrants and conventional
impression for full arch registration

Itero Align Technology Inc (ITERO)

Polyether (IMPREGUM), irreversible
hydrocolloid and wax

Both arches and occlusal registration

Lava COS 3M (LAVA) Powder

irreversible hydrocolloid and wax

Scan of quadrants and conventional
impression for full arch registration

3M True Definition. Powder

Polyvinyl siloxane, irreversible hydrocolloid and
silicone for occlusal registration

Scan of quadrants and conventional
impression for full arch registration

Itero Align Technology Inc (ITERO)

Polyether (IMPREGUM), irreversible
hydrocolloid and silicone for occlusal
registration (blue mousse)

Both arches and occlusal registration

Cerec OmniCam Dentsply Sirona (CEREC)

Polyether (IMPREGUM), irreversible
hydrocolloid and silicone for occlusal
registration

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61



Salazar J, Boquete-Castro A, Gimeno V, Kina S

Table 2: Tools for measurement and results. VAS (visual analogue scale)

AUTHORS VARIABLE MEASURED EVALUATION METHOD
28
M“(‘ggi‘g‘) Comfort VAS 100 mm
H 21
G{;lg)/ﬂ()j Comfort VAS 100-mm
Comfort VAS 100-mm
Sailer®
(2018)
Preference Choosing one intervention
Benic*(2016) Comfort VAS 100-mm
Haddadi?? Comfort VAS 100-mm
(2018) Preference VAS 100-mm
Grinheid?* Comfort Likert 5 points
(2014) Preference Choosing one intervention
3 22
Sakogl (‘)A{g;](m Satisfaction VAS 10
Joda® Satisfaction VAS 100-mm
oda
(2015)
Preference VAS 100-mm
1ipp25
V\ﬁ?;r(l)?gfr Preference VAS 10
Schepke® Comfort VAS 100-mm
chepke
(2015)
Preference Choosing one intervention

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61
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BETTER RESULTS

STATISTICAL SIGNIFICANT DIFFERENCES

10 questions about treatment received. 1 question

Statistically significative (MD = 28.400; 95% confidence intervals

about comfort of the impression technique Digital [CI], 22.734 to 34.066; P <.0001)
. . Statistically significative (MD = 38.360; 95% confidence intervals
1 question about general comfort Digital [CI]. 27.255 to 49.465: P < .0001)
Statistically significative when comparing conventional versus
1 question about general comfort Convencional Lava COS) (MD =39.000: 95% confidence intervals [CI], 7.336 to
70.662: P<.002)
2 questions: what impression do you prefer? What .
. . No conclusive
impression do you not prefer?
1 question about general comfort No conclusive
1 question about general comfort Digital Statistically significative (P=.0001)
1 question about general preference Digital Statistically significative (P=.003)
1 question about general comfort Conventional
1 question about general preference Conventional
6 questions for each intervention: time, taste, occlusal o Stat'lstlca.lly significative ( P<’05) eveiry S8UE e)écept occlusal
registration, size, queasiness and global sensation Digital registration .Global sensation (MD =1.500; 95% confidence
U intervals [CI]. 0.344 to 2.656: P <.017)
6 questions f(?r cach mtervenpon: tme. convenience, Digital Statistically significative ( P<.05) in each question
anxiety, taste, queasiness and pain
3 questions: Convenience, speed, preference Digital Statistically significative P<.0001) in the 3 questions
7 questions for each intervention: global preference, Digital in all aspects
preparation, time, taste, occlusal registration, size and aspects, Statistically significative. Global preference (P=.026)
. except time
queasiness
4 questions for each 1ntf3r‘ver1tlon: pain, drowning, Digital Statistically significative P<.001) in all the questions
anxiety, impotence
1 question about general preference Digital -

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61
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In relation to the material used for
the conventional impression in the main
arch, five of the studies used polyether,
four of which used Impregum,'®2-2426 and
the other Permadyne.?® Four other stud-
ies used polyvinyl siloxane 2222 and one
of them used irreversible hydrocolloid.?*
For the antagonist arch, all of them used
irreversible hydrocolloid except Ben-
ic.2 where the material is not specified.
In relation to the occlusion register, five
studies used specific silicones,?20:22267
three used wax,?*** and two studies do
not specify the material used.?** Scan-
ners used in the different studies were
as follows: 3M Lava C.O.S. in three of
them,**2 iTero-Align Technology in
three,2*?*% CEREC Bluecam in two, 2%
3Shape TRIOS in two,2* 3M True Defi-
nition in one?2, CEREC Omnicam in one,'”?
and Carestream CS 3600 in one.®

Two studies are parallel studies car-
rying out just one technique (conven-
tional or digital) on the patients.?* The
rest of them are cross-over studies, so

a conventional impression and at least

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

one didital impression is performed, in a
randomized way, in each patient. The two
articles in parallel show data about com-
fort; of the seven cross-over studies, five
give information about comfort,'?2032427
two about satisfaction,”?? and six about
preference.19,20,22,24,25.27

The most commonly used tool for
quantifying the responses was 100-point
Visual Analogue Scale (VAS),!920:2123:26.27.28
followed by dichotomous choice for
preference between intervention and
comparison in three of the studies.202*
10-point VAS was used in two studies,?>?
and 5-point Likert scale was used in one
study.?*

In five of the included studies, the
question about comfort, preference, and
satisfaction was included in a question-
naire with different aspects related to
taste. queasiness, size of the device, pain
and duration of the procedure 922252628

Nine studies include information
about the duration of each technique. Pe-
riods measured are very variable; mea-

surements are carried out at different
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times during the process. The different
authors start and finish the measure-
ments at different times and some of
them even include the time to fill the
laboratory prescription.?

Five RCTs compare data of hemi-
arches scanned from a conventional im-
pression of the arch.?2%2 Another four
studies performed all the interventions
in full-arches.®2% For its part, Benic's
study performed conventional impres-
sion and digital impression in each hemi-

arch.®

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

. Low risk of bias

Figure 2: Risk of bias summary.

In relation to the risk of bias (Fig 2
and 3), four studies do not include infor-
mation about the mechanism to obtain
randomization, so they are considered
less reliable, "2+ in comparison with
the remaining six studies, considered as
low risk of bias.?0-232628 [n relation to con-
cealing the randomization, five studies
do not include information about that, so
they are considered less reliable.!9222425:27
The remaining five studies are consid-

ered with low risk of bias.2021232628

Other bias

0% 25% 50%

. Unclear risk of bias

75%

. High risk of bias

100%
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Benic 2016

Gjelvold 2016

Griinheid 2014

Haddadi 2018

Joda 2016

Mangano 2018

Sailer 2019

Sakornwimon 2017

Schepke 2015

o o o o o o o o o o Incomplete outcome data (attrition bias)
0 0 o o o o o o o o Selective reporting (reporting bias)

O e o o o o e e o o Random sequence generation (selection bias)
O e e o o o e 0 o o Allocation concealment (selection bias)

OO OO O O O O O O othrbis

Wismeijer 2014

Figure 3: Risk of bias graph. Low risk of bias (green), unclear
risk of bias (orange), high risk of bias (red).

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

PARALLEL RCTS
Comfort

Gjelvold et al®' showed a significant
difference in favor of intraoral scan us-
ing the VAS 100-mm while asking about
comfort, in comparison to convention-
al impression techniques (MD =38.360;
95% confidence intervals [CI|, 27.255 to
49.465; P <.0001).

Mangano et al.® reported statisti-
cal differences in favor of digital proce-
dures when asking patients how com-
fortable the procedure of impression was
(MD =28.400; 95% confidence intervals
[CI], 22.734 to 34,066; P <.0001).

CROSS-OVER RCTS
Comfort

Sailer et al® concluded that con-
ventional impressions are more com-
fortable than scanners. They only found
significant differences when LAVA C.O.S.
(MD =39.000; 95% confidence intervals
[CI], 7.336 to 70.662; P <.002) was com-
pared with conventional impression. In

another RCT in 2016, authors did not find
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significative differences between the two
procedures.?

Grunheid et al* used a Likert scale.
They obtained 40% of patients com-
fortable with conventional impressions,
while only 13.3% of patients were com-
fortable with the scan. However, authors
do not explain whether data were statis-
tically significant.

For their part, Haddadi et al.*” found
significant differences (P = .0001) in favor
of the scan. However, there was high het-
erogeneity in data related to convention-
al technique, where interquartile rank
went from 16 to 89 with a mean value of
59.8 and a median of 73, in comparison
with an interquartile rank from 2 to 9
with a mean of 6.2 and a median of 6 in
the scan, 0 being the minimum discom-
fort and 100 the maximum discomfort.

Schepke et al.” used a questionnaire
with the following four items: annoy-
ance (t[49] = 6.2: P < .001; d = .9), feel-
ing of drowning (t[49] = 5.1; P < .00L; d =
.7), anxiety in case the procedure has to

be repeated (T = 9; P < .00L; r = .5), and

feeling of impotency (t[49] = 4.1; P < .001;
d = .6). A VAS was used for the answers.
Significant differences were reported in

favor of digital procedure.

Satisfaction

Sakornwimon et al.* found statis-
tically significant results in favor of the
intraoral scan for global satisfaction, by
using a scale of 10 points (MD =1.500;
95% confidence intervals [CI], 0.344 to
2.656; P<.017). Moreover, authors re-
ported statistically significant results in
relation to time involved (MD =1.000:;
95% confidence intervals [CI], 0.157 to
1.843; P<.02l), taste (MD=1.600: 95%
confidence intervals [CI], 0.452 to 2.748;
P <.007), size of the device (MD =1.300;
95% confidence intervals [CI]. 0.035
to 2565, P<.044), and queasiness
(MD =2.300: 95% confidence intervals
[CI], 0.787 to 3.813; P<.003), except for
the occlusal registration, where data
were in favor of scan, but without sig-
nificant differences (MD=0.600; 95%
confidence intervals [CI], -0.625 to 1.825;

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61
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P <.306).

Joda et al.*® obtained similar results.
They used VAS 100-mm and asked six
questions for each intervention. Authors
obtained statistically significant results
for scans in all the aspects evaluated: du-
ration (MD = 21.600; 95% confidence in-
tervals [CI], 9.364 to 33.836; P <.05), con-
venience (MD =25.000; 95% confidence
intervals [CI], 12.101 to 37.899; P<.05),

PREFERENCE

Sailer et al.?* reported not only re-
sults about comfort but also the pref-
erence of the patients. Patients were
asked questions such as: what impres-
sion technique do you prefer? And
what impression technique do you not
prefer? The authors did not find any
of the procedures as preferred or not
preferred. Results were similar for the
three different scans and the conven-
tional impression technique. For the
first question, three patients preferred
Lava, two preferred iTero, two preferred

CEREC, and three preferred conven-

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

anxiety (MD = 21.700; 95% confidence in-
tervals [CI], 2.765 to 40.635; P < .05), taste
(MD =60.900; 95% confidence intervals
[CT], 49.526 to 72.274; P <.05), queasiness
(MD =56.200; 95% confidence intervals
[CI], 42.994 to 69.406; P <.05) and pain
(MD =30.700: 95% confidence intervals
[CI]. 16.370 to 45.030; P < .05).

tional impression techniques. For the
second question, three did not prefer
Lava, three did not prefer CEREC, and
four did not prefer the conventional
procedure. Similar conclusions were ob-
tained by Griinheid et al.>* The authors
reported that 73.3% patients preferred
conventional impression techniques
while 26.7% preferred scan.

However, the remaining authors
found preference for intraoral scans.
In this regard, Haddadi et al.”” showed
a statistically higher preference for in-

traoral (P =.003). Of 19 patients, 16 pre-
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ferred the scan. Results were measured
with a 100 mm VAS, 50 being no pref-
erence, less than 50 preference for con-
ventional impressions, and more than
50 preference for digital impressions.
Mean value was 83.5 with an interquar-
tile rank from 72 to 97 and a median of
89.

The study of Joda et al.?® showed
statistically  significant  differences
(P<.0001) in relation to patients’ pref-
erence for scanners according to dif-
ferent factors: convenience (MD =78:;
95% confidence intervals [CI|, 72.083
to 83.916; P<.0001), speed (MD=72.5;
95% confidence intervals [CI|, 65.05 to
79.95; P <.0001) and global assessment
(MD=773: 95% confidence intervals
[CI], 70.638 to 83.961; P<.0001) using
VAS 100-mm, O being preferable con-
ventional, 100 preferable digital, and 50
no preference for either intervention.

In a similar study, Wismeijer et al.?®
used a questionnaire of seven items for
each intervention, with 10-point VAS.

They obtained statistically significant

results for scanners in relation to
preparation (P = .021) and taste (P =
.0001), while satisfaction in relation to
the duration (P = .021) was statistically
significant for conventional impression.
Values for occlusion registration (P
= .247), impression system (P = .593)
and queasiness (P = .773) did not show
statistical differences; however, the
tendency was in favor of scanners.
The authors also asked for the global
preference; the patient had to choose
one of the two interventions. In this case,
results were statistically significant for
scanners (P = .026).

Schepke et al'” asked patients to
choose one technique as preferred. Of
50 participants, 41 (82%) chose didital
technique, 5 (10%) did not show any
preference, and 4 (8%) preferred the
conventional procedure. No statistical
significance was reported.

Four of the included articles had
data of mean values and deviations for
the evaluation of comfort and could be

used for meta-analysis??%2, High het-
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erogeneity (I 95.5% P = .00001) and the
possibility of a carry-over effect prevent
a global meta-analysis from combining
data from parallel and cross-over studies.

However, after adjustment of the
sample size of the studies of Sailer and
Benic, a subgroup meta-analysis was
performed in four articles.??* Moreover,
Gjelvold included data of a VASIOO-mm
inverted,® so an inverted interpretation
was necessary to compare data from the
four RCTs. Sub-group meta-analysis was
performed according to: type of random-
ization, cross-over or parallel and brand
of the scan.

In relation to type of randomization.,

the meta-analysis showed statistically

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

significant differences in favor of scanner
of parallel subgroup, with a high hetero-
deneity (I 59%, P = .12). For cross-over
subgroup (which included two studies
with three comparisons each) data were
not statistically significant: however,
there was a tendency in favor of conven-
tional impression and heterogeneity was
acceptable (I* 16%, P=.3l) (Fig 4).

In relation to the brand, the meta-analy-
sis included six subgroup Trios and CS-3600
were the brands that obtained statistically
significant data in favor of scanners. CEREC
subgroup obtained a clear tendency in favor
of conventional techniques. iTero subgroup
did not obtain statistically significant data,

but it showed the highest definition. CEREC
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STUDY OR

MEAN DIFFERENCE

MEAN DIFFERENCE

IV, RANDOM,

SUBGROUP mnmn 95% Cl 1V, RANDOM, 95% CI

1.21 Paralell trials
CS-3600 Mangano 2018 97.6 43 25 69.2 13.8 25 62.0% 2840(22.73,34.07] -
TRIOS Gjelvold 2016 935 5.87 24 5514 2713 24 38.0% 38.36 [27.25, 49.47] T
Subtotal 95% Cl 49 49 100% 32192271, 41.66] <>
Heterogeneity: Tau? = 29.37; Chi?=245; df=1(p=0.12); 1?=59%
Test for overall effect: Z=6.66 (p<0.00001)

1.2.2 Cross-over trials
CEREC Benic 2016 48 18 5 61 43 5 11.0% -13.00 [-53.86, 27.86] -
CERECE Sailer 2018 57 25 5 74 24 5 18.3% -17.0 [-47.38,13.38] -1
ITERO Benic 2016 66 20 5 61 34 5 147% 5.00 [-29.58, 39.58] ]
ITERO Sailer 2018 73 17 5 74 24 5 237% -1.00 [-26.78, 24.78] PR S
LAVA Benic 2016 n 18 5 61 34 5 15.3% 10.00 [-23.72,43.72] PR R
LAVA Sailer 2016 35 27 5 74 24 5 17.0% -39.00 [-70.66, -7.34] S
Subtotal (95% CI) 30 30 100% -915[-2347,57] o
Heterogeneity: Tau?=52.22; Chi?=5.97; df=5 (p=0.31); I’=16%
Test for overall effect: Z=1.25 (p<0.21) } } } }

-50 -25 0 25 50

Test for subgroup differences: Chi?=22.26; df=1 (p<0.00001); I?= 95.5%

Figure 4: Meta-analysis sub-group. Type of randomization.

Favours conventional

Favours scanner
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STUDY OR m CONNERTIONAS o MEAN DIFFERENCE
SUBGROUP mnmn "o5% 0l IV, RANDOM, 95% ClI
2.21C5-3600
CS-3600 Mangano 2018 ‘ 976 ‘ 43 25 | 692 ‘ 1B8 | 25 | 100% | 2840(2273,3407)
Subtotal (95% Cl) 2 25 | 100% | 2840(2273,3407) C

Heterogeneity: Not applicable

Test for overall effect: Z = 9.82 (p<0.00001)

2.2.2TRIOS
TRIOS Gjelvold 2016 ‘ 93.5 ‘ 5.87 24 5514 2713 24 100% 38.36 [27.25, 4947
Subtotal (95% CI) 24 24 100% 38.36[27.25, 4947 !

Heterogeneity: Not applicable

Test for overall effect: Z=8.77 (p<0.00001)

2.2.3 CEREC
CEREC Benic 2016 48 18 5 61 43 5 11.0% -13.00 [-53.86, 27.86] I
CERECE Sailer 2018 57 25 5 74 24 5 18.3% -17.00 [-47.38,13.38] -
Subtotal (95% CI) 10 10 100% -15.58[-39.95, 8.80] -
Heterogeneity: Tau?=0.00; Chi?=0.02; df=1 (p=0.88); 1’=0%
Test for overall effect: Z=1.25 (p=0.21)
2.24ITERO
ITERO Benic 2016 66 20 5 61 34 5 357% 5.00 [-29.58, 39.58]
ITERO Sailer 2018 73 17 5 74 24 5 64.3% -1.00 [-26.78, 24.78]
Subtotal (95% CI) 10 10 100% 114[-19.52, 21.81]
Heterogeneity: Tau?=0.00; Chi?=0.07; df=1(p=0.79); I>=0%
Test for overall effect: Z=0.11 (p=0.91)
2.2.5LAVA
LAVA Benic 2016 71 18 5 61 34 5 49.3% 10.00 [-23.72, 43.72) R -
LAVA Sailer 2018 35 27 5 74 24 5 50.7% -39.00 [-70.66, -7.34]
Subtotal (95% CI) 10 10 100% -14.86 [-62.87, 33.16] e
Heterogeneity: Tau?=922.00; Chi?=4.31; df=1(p=0.04); I’=77%
Test for overall effect: Z=0.61 (p=0.54) } } } }
-100 -50 0 50 100
Test for subgroup differences: Chi?=24.89; df=4 (p<0.00001); I*= 83.9% Favours conventional Favours scanner

Figure 5: Meta-analysis sub-group. Brand of the scan.
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and iTero had 0% heterogeneity. Lava sub-

group did not show any statistically signifi-

DISCUSSION

From the 10 analyzed articles, seven
found differences statistically significant
in favor of intraoral scanners.9212225-28
Only two articles showed tendency in
favor of conventional impression tech-
niques.?®?* In this regard, Griinheid ana-
lyzed Lava C.0.S. scan used with powder
in comparison with irreversible hydro-
colloid.** Salier found statistically signif-
icant differences for conventional im-
pressions when compared with scanner
used with powder Lava C.0.S., but not in
comparison with CEREC Bluecam and
iTero scans.” Benic did not find conclu-
sive data for any of the interventions.®
These three studies showed a faster re-
sult for the conventional techniques and
are three of the four studies included
that use powder with the scan.

One of the problems of this review
was terminology. Authors measured con-

cepts such as comfort, satisfaction, and

cant data, and showed the highest heteroge-
neity (I 77%, P=.04) (Fig 5).

preference. These terms are similar but
not exactly the same, so they cannot be
analyzed altogether.

To standardize the method used for
measurement is essential for obtaining
solid conclusions. In this case, authors
used different questionnaires, using
questions with dichotomous answers,
VAS etc. These differences made it im-
possible to meta-analyze most of the
quantitative data, obliging us to carry out
a qualitative analysis of them.

The technique of intraoral scanning
is such a novel technique Low experi-
ence of the clinician in comparison with
conventional techniques, even if previous
training has existed, could induce a bias
to the detriment of scanners. Moreover,
as is common in the field of research in
dentistry, sample sizes are limited, seri-
ously hindering the application of infer-

ential statistics.

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61
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The duration of the impression and
the scanning process is a determinant
factor that could influence patients’ per-
ception. Seven articles include data about
the duration of the process; however, pe-
riods measured are very heterogeneous,
starting and finishing the measurement
period at different moments of the pro-
cedure. It is not the objective of this study
to determine which technique is faster,
but instead to analyze how the duration
influences the patients’ perception of the
procedure, so studies that consider pe-
riods outside of the mouth are not nec-
essary. All the studies agree on the fact
that the fastest technique was perceived
as the most positive, except for Benic,?
which was not conclusive about the per-
ception in relation to the duration.

Moreover, the way of carrying out the
intraoral impression is not the same in all
the studies. Some authors do impression
of full arch and others only of hemiarches.
In this sense, four of the RCTs compared
data obtained with scanner in hemiarches

with data obtained in full arches by con-

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

ventional techniques, all of them being in
favor of digital techniques.???>? The digital
technique used a smaller area, so it was
faster, and, as seen before, there is a coin-
cidence between less duration and more
positive perception.

In relation to intraoral scanners,
there are some differences in size of sen-
sor introduced in the mouth, procedure
for impression, need to apply powder over
the surface of teeth. In the same way, the
group of comparison (conventional tech-
niques) also differs in the type of mate-
rial (irreversible hydrocolloid, silicones,
polyethers or wax). These differences be-
tween the intervention and comparison
should be taken into account.

The application of powder to the sur-
face of teeth should be considered an im-
portant factor that could interfere with
patients’ perception. The scanners that
use powder are Lava C.O.S., CEREC Blue-
cam and True Definition. Data from the
meta-analysis showed higher tendency
in favor of conventional impression when

scanners with powder were used, this ten-
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dency being even more pronounced for
CEREC Bluecam. Moreover, the qualitative
review also showed tendency in favor of
conventional impressions when scanners
with powder were used. On the other hand,
when scanners without powder were com-
pared with conventional impressions, there
was a tendency in favor of conventional
techniques. Conversely, Sakornwimon was
the only author that found positive data
for True Definition scan, which uses pow-
der, in comparison with conventional tech-
niques.?? However, it is important to high-
light that he compared partial digital im-
pressions with full-arch conventional ones.

It is important to point out the im-
possibility of carrying out a blinding of
the RCTs included. This lack of blinding
of the patient, and also of the clinician,
could induce positive connotations for
scanners just because of the fact they are
a modern technique, especially when pa-
tients receive both interventions and can
compare them, as occurs in all the arti-
cles except the studies of Gjelveold and

Mangano,? respectively.

Only four of the 10 included studies
could be meta-analyzed. 2?22 The re-
maining studies did not use the same
measuring scale, did not measure the
same concept, or did not include mean
values and standard deviations. A high
heterogeneity was found, so it was im-
possible to obtain complete data of the
meta-analysis. This heterogeneity could
be explained by the differences between
the scanners: use of powder, size of the
sensor, and size of the area impressed.
The type of RCT is also an important fac-
tor, there being two parallel studies and
two cross-over studies that could not
be meta-analyzed together. The division
into subgroups allowed us to reduce het-
erogeneity in comparison with the het-
erogeneity that can be obtained when
carrying out a complete meta-analysis of
the four studies.

It has to be considered that VAS has
been validated for the measurement of
pain in dentistry.® It should be necessary
to validate a way to measure comfort,

satisfaction and preference.
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Several articles reported data that are statistically
significant; however, they do not explain the minimally
important difference (MID) of these scales to show clin-
ical relevance. That is, it would be interesting to know

the authors’ opinion about what would be the minimum

CONCLUSIONS

« There is high heterogeneity in the methods
used in several available RCTs. Most of them do not
provide the information necessary for the statistical
analysis, so interpretations with respect to different
impression techniques should be cautious.

«  With the available data, there is a favorable
tendency for digital impression in terms of comfort,

patient satisfaction, and preference.

©Dental Press Publishing - J Clin Dent Res. 2020 Sept-Dec:17(3):36-61

numerical data to determine clinical relevance®
The results of this systematic updated review
are in accordance with those obtained by Gallardo

et all® in 2016 after the analysis of five studies.

« This tendency does not appear in the case of
scanners that use powder and when the convention-
al technique is faster than the digital one.

« It is necessary to develop more RCTs to ob-

tain more specific conclusions.
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