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Annual activity report - measuring
the results of the editorial team
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Dear readers, Dear authors,
Measuring the passage of time is, more often than not, a difficult, challenging occupation. The attempt is all
the more interesting as we are looking at a project in which we are totally involved.
Dental professionals in Central and Eastern Europe have limited acccess to listed jourals in order to publish
their research so as improve their academic standing, and this motivated and determined me to create a new
specialized journal.
In the academic environment, more than 1.8 million dentists worldwide1 come from 13,711 higher education
institutions (WHO, 2019)2 and there are 20,164 titles for oral science, 1,630 titles for oral health and 155 titles
in the DENTISTRY category, as well as in ORAL SURGERY & MEDICINE, listed in the Master Journal List (Web
of Science, 2020)3.
Let's go through the evolution of the Stomatology Edu Journal (Stoma Edu J) as of the spring of 2013 when
we invited Prof. Jean-François Roulet from the University of Florida, USA to take over the coordination of the
journal. My request was supported by the fact that he is a renowned researcher and in time has coordinated
several such journals as Editor-in-Chief (EiC).
When the first issue of Stoma Edu J was ready, I sent it to be evalauted by the EiC who certifies the quality
of the publication, Prof. J-F. Roulet. Each article went through the double-blind review process. That is, it
travelled the following course: strict evaluation by two or more reviewers experts in the field approached
by the article; the manuscript modified by the authors as a result of the reviewers' recommendations went
through the language proofreading by our specialized editor, interpreter and translator certified by the
European Institutions, Prof. Roxana Cristina Petcu. The linguistically corrected WORD document is formatted
in PDF. The PDF form of the journal is submitted for analysis and final proofreading to the EiC, responsible for
the quality of the publication.
The answer I got was, as always, very kind and to the point with reference to each document.
There came a difficult exercise with seven rounds of proofreading, but we finally managed to get some signal
copies to be presented to colleagues participating in the 101st FDI Annual World Dental Congress, 28-31
August 2013, Istanbul, Turkey.
After attending a lecture delivered by Prof. Anton Sculean from the University of Bern, I presented him with
the journal. He immediately noticed the abstract both in Romanian and English. After expressing his support
and acceptance to be a member of the Editorial Board of the journal, he recommended that for it to be
successfull, we must delete the Romanian version of the abstract. It was very difficult for me to accept this
decision to delete that part in the language of our national poet, Mihai Eminescu.
This editorial process was followed rigorously and consistently to complete each issue until December
2018. Then, making use of his own personal resources, Prof. J-F. Roulet decided to introduce the Manuscript
Manager platform (www.manuscriptmanager.com)4 in the Stoma Edu J's editorial process. Thus, as of the
2019 first issue of 2019, it was this platform that managed the submission of the manuscripts and all the peerreview process until all the manuscripts were accepted for publication, ie via “transparency in peer review”5.
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All manuscripts of journals published by Quintessence Publishing, Wiley, Thieme and other recognized
publishers use this platform, so over 250 academic journals all over the world.
From the very beginning, since we started publishing the Stoma Edu J, I have aimed towards high standards
of quality, attracting articles, performing the final proofreading and the timely publication of each issue.
In October 2019, due to the delayed peer-review process, I was notified by Prof. J-F. Roulet and Prof. N. Ilie
that the first 2020 issue to be published on March 31 could only be published at the beginning of June 2020.
Given the situation, I wrote a letter to all the Stoma Edu J editors asking if a correct peer-review process
could be performed in only 2-3 weeks and NOT 3 months. My approach was justified by the practice of IEEE
Access, a journal that requests a review in only 7 days, a request to which I have repeatedly responded. Most
respondents confirmed that a correct process can be completed in 2-3 weeks.
Following my last intervention, In November 2019, Prof. J-F. Roulet and Prof. N. Ilie sent me a common letter,
warning me that as a result of my constant pressure to publish the latest issues with their extreme efforts,
they jointly decided to withdraw from the management of the platform.
In view of the timely publication of the first 2020 issue, I consulted my good friend, the famous oro-maxillofacial surgeon Prof. Constantinus Politis of the University of Leuven, Belgium to find a realistic solution to
manage the editorial managerial crisis. Therfore, we decided to restructure the Editor-in-Chiefs’ team. First,
for his exceptional merits and venerable age, we decided that Prof. Rolf Ewers of the Medical University of
Vienna, Austria, should enhance the Senior Editors’ team.
Against this backdrop, Prof. Constantinus Politis accepted the vacant position of Editor-in-Chief. Following
my repeated requests addressed to my good friend, the oro-maxillo-facial surgeon, Prof. Gavriel Chaushu
of Tel Aviv University, Israel, he generously agreed to take up the decisive position of administrator of the
Manuscript Manager platform.
For her merits as a researcher in the field of dental biomaterials, Prof. Mutlu Özcan from the University of
Zürich, Switzerland completed the team of Co-Editors-in-Chief (Europe). We still had to fill the position of
EiC with notable skills in restorative dentistry, dental materials and in managing the quality of a specialized
journal. Together with Prof. Constantinus Politis, we approached all the academic staff at the University of
Leuven, Belgium, then, for more than three months, we contacted various other experts worldwide, but
without any concrete results.
At the end of this investigation, I remembered Prof. Marco Ferrari, Dean of the University of Siena, Italy,
whose conference I attended during the 106th edition of the FDI World Dental Congress in Buenos Aires,
Argentina, 5-8 September 2018. Following my warm invitation to accept the position of EiC and due to the
perseverance of my friend Prof. Letizia Perillo, Dean at the University of Campania Luigi Vanvitelli, Naples,
Italy, Prof. Marco Ferrari agreed to take over the scientific coordination of the Stoma Edu J. On June 13, 2018,
I registered the Stoma Edu J at Clarivate Analytics to have it evaluated according to the 18 criteria.
The American evaluator appointed to assess our journal left the company after a few months and did not
complete the evaluation. Meanwhile, the company has increased its level of exigency to a 24 criteria-based
evaluation. Because of a lack of administrative synchronization, we have become the beneficiaries of a 24
criteria-based evaluation!
In April 2020, I received the recommendation that each author should be more visible. That is, each author
should mention, in addition to his/her education and degrees, as well as his/her institutional affiliation,
his/her e-mail, preferably the institutional one, and the registration in ORCID, ie ORCIDiD. Although all
this information is requested by the Manuscript Manager platform, few authors rigorously complete this
information. Thus, in order to fill this information gap, we created a table on the research profile of each
author. Thus, once the proof is sent for correction and it is approved, the corresponding author is requested
to fill in this table. Such information allows the reader of each article to better know the scientific contribution
of each author.
In November 2020, the evaluator Clarivate Analytics informed us that the Stoma Edu J was still under
evaluation, and would receive the evaluation only after Clarivate Analytics had completed the still pending
updating of the listed journals. With a complete team, in a more dynamic formula, in 2020 we decided to
certify the quality of our publication. The subsequent evolution of the Stoma Edu J comes to contradict
Umberto Eco's statement in The Name of the Rose: “After so many years even the fire of passion dies, and with
it what was believed the light of truth”. First, as shown by the current practice of certified and listed journals,
we managed to have each document presented in three variants, JATS-XML, HTML and PDF. Valentin Miroiu,
our technical editor, started doing it with the third 2020 issue, going backwards to the first 2018 issue, when
the registration was made with Clarivate Analytics.
As a result of the determined, energetic and active involvement of the platform administrator, Prof. Gavriel
Chaushu, we would like to mention that, remarkably, each 2020 issue was published before the deadline,
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while also having the DOIs activated by Crossref. The new team of Editor-in-Chiefs comes before you, the
readers, with a series of achievements. First of all, after 5 years of evaluation, we managed, on May 5, 2020,
to conclude an Amendment to License Agreement with President Tim Collins of EBSCO Publishing, Inc. We
don't know if this is an achievement for you, authors and readers, but for us it certainly meant an important
stage on the Stoma Edu J's roadmap.
I'm sure that for the subsequent listing of the journal, it may not be a top achievement, but for us it means
was areal achievement to enter an Amendment with the President of a Publishing House that has more than
3,250 employees and annual sales of more than two billion dollars.
The databases for journals like the Stoma Edu J mention under the Dimensions section 375 publications, 168
citations, with a citation mean 0.45, a Google Scholar 130 citations, h-index 6, i10-index 4, and Scilit a total of
approximately 257 articles. Since December 2020 the Stoma Edu J has been under evaluation by Scopus and
in the re-evaluation procedure at the Directory of Open Access Journals (DOAJ).
Given the very trying times that we are going through, I feel obliged to mention to you the premature
death of three friends of the Stoma Edu J, namely Prof. Alexandru Simion Ogodescu, from the "Victor Babes"
University of Medicine and Pharmacy Timisoara, Romania, Editor-in-Chief of the Orthodontics and DentoFacial Section, Dr. Ioan Opriș Associate Scientist, University of Miami, USA, as Honorary Statistical Adviser,
and Acad. Alexandru Surdu, President of the Philosophical, Theological, Psychological and Pedagogical
Sciences Section, Director of the Institute of Philosophy and Psychology "Constantin Rădulescu-Motru" of
the Romanian Academy, a prominent figure in the Romanian philosophy and culture.
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On behalf of the Executive Editorial Board of the Stoma Edu J, please allow me to wish you and your loved
ones a blessed Christmas, a happy New Year and to fully enjoy peace, health, well-being and joy in your
homes.

Sincerely yours,
Marian-Vladimir Constantinescu
Editor-in-Chief
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ABSTRACT

https://doi.org/10.25241/stomaeduj.2020.7(4).art.1

Introduction The aim of this study was to evaluate the micro-shear bond strength (μSBS) of different repair
systems (Clearfil Repair, iGOS Repair) to restorative materials for CAD/CAM (Cerasmart, Lava Ultimate, InCoris
TZI , VITA Suprinity, VITA Mark II, IPS e.max CAD, IPS Empress CAD).
Methodology The 140 1.2 mm-thick specimens were prepared from CAD/CAM blocks (n=20) and
thermocycled (10,000 cycles, 5–55°C, dwell time 20s). The specimens were randomly divided into two
groups according to the repair system: Clearfil Repair (40% phosphoric acid+mixture of Clearfil Porcelain
Bond Activator and Clearfil SE Bond Primer+Clearfil SE Bond+CLEARFIL MAJESTY ES-2) and iGOS Repair
(40% phosphoric acid+ Multi Primer LIQUID+ iGOS Bond+ iGOS Universal). The composite resins were
polymerized. All specimens were stored in distilled water at 37°C for 24 hours. The μSBS test was performed
with a micro-shear testing machine (at 1 mm/min). The data were analyzed using two-way ANOVA, Tukey’s
multiple comparison tests at a significance level of p<0.05. Each failure modes were examined under a
stereomicroscope at×16 magnification.
Results The type of CAD/CAM restorative material and repair system showed a significant effect on the μSBS
(p<0.05). Specimens repaired with the iGOS Repair system showed the highest μSBS values than the Clearfil
Repair system among all tested materials except for the InCoris TZI group (p<0.05).
Conclusion All groups, except for the InCoris TZI group, repaired with iGOS Repair system showed higher
μSBS than Clearfil Repair. The type of restoration and repair material is important in the success of the fracture
repair.
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1. INTRODUCTION
Advances in ceramic materials have enabled
the production and application of full ceramic
restorations without metal. Especially in the last
decade, the development of CAD/CAM systems
has provided improvement of full ceramic systems
and overcoming some of disadvantages of the

restorations which arise from traditional construction
technique [1-4].
Nowadays, there are many types of CAD/CAM
materials mainly metal alloys, ceramic materials,
composite resins, and PMMA’s. CAD/CAM ceramic
blocks could be feldspathic ceramics, lithium
disilicate glass ceramics, yttrium tetragonal zirconia
polycrystals or leucite-reinforced glass ceramics.
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Figure 2. Specimen testing.

Figure 1. Schematic illustration of specimen preparation.

Table 1. Brand names, groups, abbreviations, lot numbers, material types, compositions and manufacturers of the CAD/CAM restorative materials
used in the study.
Brand Name

Material type

Composition

Manufacturer

Cerasmart

Hybrid ceramic

Matrix: Bis-MEPP, UDMA, DMA

GC Corp., Tokyo, Japan

Filler: silica, barium glass nanoparticles (71 wt%)
Lava Ultimate

Resin nano ceramic

Matrix: Bis-GMA, UDMA, Bis-EMA, TEGDMA
Filler SiO2, ZrO2, aggregated ZrO2/ SiO2 cluster
(80wt%)

3M ESPE, Seefeld,
Germany

InCoris TZI

Zirconium oxide sinter
ceramic

ZrO2+HfO2+Y2O3 ≥99.0%, Y2O3 > 4.5 - ≤ 6.0%,
HfO2 ≤ 5%
Al2O3 ≤ 0.5%, Other oxides ≤ 0.5%

Sirona Dental Systems
GmbH, Bensheim,
Germany

VITA Suprinity

Zirconia-reinforced
lithium silicate ceramic

56–64% SiO2, 15–21% Li2O, 8-12% ZrO2, 3-8% P2O5,
1-4% K2O, 0-4% CeO2

Vita Zahnfabrik H. Rauter
GmbH, Bad Säckingen,
Germany

VITA Mark II

Feldspar ceramic

56-64% SiO2, 20-23% Al2O3, 6-9% Na2O, 6-8% K2O,
0.3-0.6% CaO, 0-0.1% TiO2

VITA Zahnfabrik, Bad
Säckingen, Germany

IPS e.max CAD

Lithium disilicate glassceramic

57-80% SiO2, 11-19% Li2O, 0-13% K2O, 0-11% P2O5,
0-8% ZrO2, 0-8% ZnO, 0-5% Al2O3, 0-5% MgO, 0-8%
Colouring oxides

Ivoclar Vivadent, Schaan,
Liechtenstein

IPS Empress CAD

Leucite-reinforced glass
ceramic

60-65% SiO2, 16-20% Al2O3, 10-14% K2O, 3.5-6.5%
Na2O, 0.5-7% Other oxides, 0.2-1% Pigments

Ivoclar Vivadent, Schaan,
Liechtenstein

Abbreviations: Bis-MEPP: 2,2-Bis(4- methacryloxypolyethoxyphenyl) propane; UDMA: urethane dimethacrylate; DMA: dimethacrylate;
Bis-GMA: bisphenol A-glycidyl methacrylate; Bis-EMA: ethoxylated bisphenol A-glycol dimethacrylate; TEGDMA: triethylene glycol
dimethacrylate; SiO2: silicon dioxide; ZrO2: zirconium dioxide; HfO2: hafnium dioxide, Y2O3:yttrium Oxide; Al2O3: aluminium oxide; Li2O:
lithium oxide; P2O5: phosphorus pentoxide, K2O: potassium oxide; CeO2: cerium oxide; CaO: calcium oxide; TiO2: titanium dioxide; ZnO:
zinc oxide; MgO: magnesium oxide; Na2O: sodium oxide.

In addition to these materials, polymer-infiltrated
ceramics, nano-particulate resin composite and
zirconia-reinforced lithium silicate ceramics have
been recently introduced for CAD/CAM use [5].
It is stated that various factors such as failure on the
bonding interface, parafunctional habits, internal
stress, and inadequate occlusal adjustment can cause
failure in spite of improvements in CAD/CAM materials
[6]. In addition to these, chipping is shown as the
most common cause of failure due to the brittleness
properties of some ceramics [7,8]. The fracture rates
of restorations are reported approximately 2-16%,
and 75% in the maxilla [9,10]. These fractures are
classified as cohesive (within repair system or the
restorative material), adhesive (between the repair
system and restorative material), and mixed (both
cohesive and adhesive) [11]. The decision to repair
or replace the fracture restoration is based on many
factors such as fracture type, material properties
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and cost [12,13]. However, the studies which have
revealed higher survival rates when restorations
repaired with repair kits compared to replacement
of restorations should be considered [14,15]. Today,
the repair of ceramic restorations is divided into two
as direct (oral repair) and indirect repair (extraoral
repair). Indirect repair is not preferred by clinicians
because of additional trauma to the restoration
and soft tissue [16]. When resin-based cements
are used for a full-ceramic cementation protocol,
an intraoral repair system should be preferred on
account of the difficulty of restoration removal [17].
Repairing a ceramic fracture with composite resin is
more conservative, less time consuming, easier and
less costly than the complete replacement of the
restoration [18]. A number of surface conditioning
methods are proposed for restorations to increase
bond strength with resin composites. However,
there is still no standard protocol for ceramic

pISSN 2360-2406; eISSN 2502-0285

The bond strength of different repair systems

Table 2. Brand names, chemical compositions and manufacturers of the repair systems used in the study.
Brand

Chemical composition

Manufacturer

Clearfil SE Bond Primer

MDP, HEMA, dimethacrylate monomer, water,
photoinitator

Kuraray, Okayama, Japan

Clearfil Porcelain Bond
Activator

Bisphenol a polyethoxy dimethacrylate, MPS

Clearfil SE Bond Bond

Silanated colloidal silica bisphenol A

CLEARFIL MAJESTY ES-2

0.37-1.5 µm silanated barium glass filler,
prepolymerized organic filler, BisGMA, hydrophobic
aromatic dimethacrylate, dl-camphorquinone,
accelerators, initiators, pigments, 78%wt filled

Clearfil Repair

iGOS Repair
Multi Primer LIQUID

Ethanol, thiol compound, silane coupling agent

Yamakin CO., LTD., Kochi, Japan

iGOS Bond

ethanol, distillated water, methacrylate monomer,
phosphate monomer, carboxylic monomer,
photopolymerization initiator, etc.

iGOS Universal

Methacrylate monomer, ceramics cluster filler (1-20
µm), submicron filler (SiO2-ZrO2-Al2O3:200-600 nm ),
spherical nano-filler (SiO2:20 nm), fluoride sustained
release filler (glass:700 nm), inorganic filler content rate
approximately 55 vol%

Abbreviations: MDP: 10-Methacryloyloxydecyl dihydrogen phosphate, HEMA: 2-hydroxyethyl methacrylate, MPS: 3- metacryloxypropyl
trimethoxysilane, Bis-GMA: bisphenol A-glycidyl methacrylate, SiO2: silicon dioxide, ZrO2: zirconium dioxide, Al2O3: aluminium oxide. .

repair systems [19]. Micromechanical retention and
chemical bonding procedures are necessary to
increase the bonding strength between the ceramic
and resin composite. Mechanical surface treatments
provide micromechanical locking by creating micro
roughness at the ceramic surface [20]. Hydrofluoric
acid (HF) is the most commonly used chemical
agent for roughening the porcelain surface. The
other micromechanical bonding procedures include
airborne particle abrasion by using aluminum
oxide, tribochemical silica coating, or laser etching
[21,22]. Sandblasting with Al2O3 particles increase
the efficiency of the porcelain surface and the
resin composite-porcelain bond strength. The
application of silane increases the wettability of the
ceramic and support the bond between the silica
(inorganic phase) in the restorative materials and
the methacrylate groups (organic phase) in the resin
with Met-methacryloxypropyl trimethoxysilane
(MPS) in its content [23-25].
The aim of this study was to investigate the microshear bond strength (μSBS) of two different repair
systems to seven different types of CAD/CAM
restorative materials and the failure types after μSBS
test. The null hypotheses for this study were: a) There
were no differences among the CAD/CAM restorative
materials and b) between two repair systems.
2. MATERIALS AND METHODS
The tested CAD/CAM restorative materials and
two ceramic repair systems are shown in Table 1

Stoma Edu J. 2020;7(4): 233-241

and Table 2. One hundred and forty 1.2 mm-thick
specimens were prepared from CAD/CAM blocks
using a low‑speed diamond saw (Mecatome T180;
Presi, Grenoble, France) under water cooling (n=20).
VITA Suprinity and IPS e.max CAD discs were
crystallized (VITA Suprinity: 840°C for 8 minutes, VITA
Vacumat 40, VITA Zahnfabrik; IPS e.max CAD: 770°C
for 5 min, then 850°C for 10 min, Ivoclar Vivadent AG)
following the manufacturers’ instructions. InCoris
TZI discs were sintered for 2 hours at a temperature
starting from 25°C to 1510°C according to the
manufacturer’s recommendations. Following the
thermocycling (10,000 thermal cycles between
5°C-55°C with dwell and transfer times of 20 seconds,
Thermocycler, Esetron Smart Robotechnologies,
Ankara, Turkey), all specimens were embedded in
a self-cure acrylic resin (Vertex Self Curing; VertexDental, Netherlands) and polished with 400, 800,
and 1200 SiC sheets respectively. The specimens of
each CAD/CAM materials were randomly divided
into two subgroups to constitute the 14 test groups
for repair procedure (n=10).
All tested groups were etched using 40% phosphoric
acid (K-ETCHANT Syringe, Kuraray, Osaka, Japan) for
5 seconds, rinsed under a water spray and dried to
clean the adhesive surface except for the InCoris TZI
specimens, which Isopropyl alcohol was used for the
same aim. For the roughening procedure, InCoris
TZI, Lava Ultimate and Cerasmart specimens were
sandblasted with 50 μm Al2O3 at 2.8 bar pressure
(Renfert GmbH, Hilzingen, Germany) for 30 seconds
at a distance of 10 mm according to instruments of
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Table 3. Results of two-way ANOVA.
Source

Type III Sum of Squares

df

Mean Square

F

Sig.

Ceramic type

291.424

6

48.571

38.480

.001

Repair system

187.272

1

187.272

148.367

.001

Ceramic type * Repair system

294.759

6

49.126

38.921

.001

Table 4. Mean and SD values for µSBS (MPa).
Clearfil Repair

iGOS Repair System

µSBS values
(Mean ± SD)

µSBS values
(Mean ± SD)

Cerasmart

7.41±0.70A, abc

10.06±0.63B, a

Lava Ultimate

A, d

4.66±0.90

7.16±1.05B, b

InCoris TZI

8.69±1.03A, c

4.76±1.24B, c

VITA Suprinity

8.17±1.34A, bc

12.80±1.73B, d

VITA Mark II

7.29±1.05

8.09±0.75A, b

IPS e.max CAD

6.95±1.01A, ab

11.60±1.18B, de

IPS Empress CAD

6.34±1.53

11.37±1.10B, e

A, abc

A, a

* Capital superscripts correspond 70the same line, lower case superscripts correspond to the same column.
*Significantly different at p <0.05.
Table 5. Failure mode distribution.
Adhesive (%)

Cohesive (%)

Mixed (%)

Clearfil
Repair

iGOS
Repair

p

Clearfil
Repair

iGOS
Repair

p

Clearfil
Repair Kit

iGOS
Repair

p

Cerasmart

40

10

.303

0

0

-

60

90

.303

Lava Ultimate

50

0

.002*

0

50

.002*

50

50

-

InCoris TZI

0

90

.001*

30

0

.211

70

10

.001*

VITA Suprinity

20

20

-

20

20

-

60

60

-

VITA Mark II

30

30

-

20

0

.114

50

70

.351

IPS e.max CAD

0

0.2

.114

80

50

.138

20

30

.603

IPS Empress CAD

10

0

.292

10

30

.248

80

70

.603

*Significantly different at p <0.001.

repair kit. IPS e.max CAD and VITA Suprinity were
etched 60 sec, VITA Mark II and IPS Empress CAD
were etched 120 sec with 10 % Hydrofluoric acid [2628] (Angelus, Londrina, PR, Brazil) and then rinsed
thoroughly under a water spray for 10 seconds, airdried for 10 seconds according to manufacturer’s
instruction of repair kits. All of the specimens were
cleaned by ultrasonic cleaner for 10 min and air‑dried
for 10 seconds.
Following the surface conditioning procedures, a
transparent polyvinylchloride cylinder with a hole
in the center (2 mm diameter and 2 mm deep) was
used for the application of the repair systems to the
ceramic surfaces according to the manufacturer’s
instructions (Fig. 1). The specimens treated with the
Clearfil Repair system, the Clearfil SE Bond Primer and
the Porcelain Bond Activator were mixed in a 1:1 ratio
and applied for 5 seconds. Then, Clearfil SE Bond was
applied and light-cured for 10 seconds (Elipar S 10,
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3M ESPE, St Paul, MN, USA) (1200mW/cm2, 430–480
nm). The specimens treated with iGOS Repair, Multi
Primer LIQUID was applied to the specimen surface
and allowed to dry for about 60 seconds. Then iGOS
Bond applied and light-cured for 10 seconds, then
the composite resins were polymerized with the
same curing unit for 20s. After polymerization, the
transparent polyvinylchloride cylinder was carefully
removed using a scalpel. During the experiment
time, all specimens were stored in distilled water at
37° C for 3 days.
The μSBS test was performed with a microshear testing device (MOD Dental, Esetron Smart
Robotechnologies, Ankara, Turkey) at 1 mm/
min crosshead speed using a knife edge‑shaped
indenter, which was 5 mm in diameter and 1 mm
away from the ceramic‑composite interface, placed
between the composite resin and the CAD/CAM
restorative material (Fig. 2). A micro-shear load was
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applied until a fracture occurred, and the value was
recorded in Newtons (N). The results were expressed
in megapascal (MPa) values. Following μSBS test, the
failure modes of specimens were examined under a
stereomicroscope (Leica M320, Leica Microsystems
(Schweiz) AG, Heerbrugg, Switzerland) at × 16
magnifications and recorded as adhesive, cohesive
or mix failure type.
2.1. Statistical analysis
All statistical analyses were performed using SPSS
for Windows (12.0, SPSS Inc, Chicago, IL, USA).
The homogeneity of variance and normality of
distribution for variables were evaluated by Levene
and Shapiro Wilk test, respectively. Two-way ANOVA
and Tukey-HSD multiple comparison tests were
used for statistical analyses. In all tests, p<0.05 was
considered as statistically significant.
3. RESULTS
3.1. μSBS test
The two-way ANOVA revealed that the differences
among the CAD/CAM restorative material types and
the composite repair material types were statistically
significant (p<0.05). There were interactions between
surface treatments and the materials (p<0.05) (Table
3). The mean μSBS test values and differences among
the groups are presented in Table 4.
Specimens repaired with the iGOS Repair system
showed the highest μSBS values as compared to the
Clearfil Repair system among all tested materials
except for the InCoris TZI group (p<0.05). The Lava
Ultimate group showed the lowest μSBS values
among the materials repaired with the Clearfil Repair
system, while the InCoris TZI group showed the
lowest μSBS test values among the materials repaired
with the iGOS Repair system (p<0.05). Regarding the
VITA Mark II group, there was no significant difference
in the μSBS test values between the Clearfil Repair
system (7.29±1.05 MPa) and the iGOS Repair system
(8.09±0.75 MPa) (p >0.05). The VITA Suprinity group
showed the highest μSBS values among the other
material groups when repaired with the iGOS Repair
system (p<0.05). The μSBS values were found in the
InCoris TZI (8.69±1.03), VITA Suprinity (8.17±1.34),
Cerasmart (7.41±0.70) and VITA Mark II (7.29±1.05)
groups repaired with the Clearfil Repair system,
respectively, however, there were statistically insignificant differences among them (p>0.05).
3.2. Stereomicroscopic analysis
The failure mode distribution of different repair
systems and different CAD/CAM restorative materials
are presented in Table 5. According to the Chi-square
Test, significantly different failure types among the
tested groups were observed (p<0.001). Adhesive
fractures were mostly obtained in the InCoris TZI
group repaired with iGOS Repair system while mix
failures were mostly obtained in the InCoris TZI
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group repaired with the Clearfil Repair system. There
were significant differences between the iGOS and
Clearfil Repair systems for adhesive and cohesive
failures in the Lava Ultimate group (p<0.001).
4. DISCUSSION
In the current study, the μSBS of two different repair
systems to CAD/CAM restorative materials were
tested. Based on the results, the null hypotheses
that types of CAD/CAM restorative materials and
different repair systems would not affect the bond
strength were rejected. It was observed that the
success of the repair system depends on the CAD/
CAM restorative materials.
All CAD/CAM materials tested in this study are
prosthetic restoration materials. Fractures may occur
in these materials during usage. Direct application
of composite resins is a good alternative to extraoral repair techniques because composite resins
are easier to apply, and they are low cost materials.
Their usage would depend on the cause and grade
of the fractures [29,30]. When repairing the fracture,
a conditioned surface is required to strengthen the
adhesion of the repair material to the restoration
surface. It is a challenge for the clinician to choose
the right option among many repair systems with
different conditioning steps. Surface treatments,
including acid etching, sandblasting (50 μm
Al2O3), application of a universal adhesive (silane
containing) and their combinations are commonly
used for intraoral repair or cementation of indirect
restorations [31-33]. A low viscosity composite may
exhibit a larger volumetric shrinkage. At the same
time, they have better surface wetting properties
which prevent development of defects during
repair. Contrarily, resin composites with higher filler
content, would have a high modulus of elasticity
which causes a lower volumetric shrinkage and
a higher shrinkage stress at the restoration-resin
interface. This stress would negatively affect the
bond strength. Considering these contradictory
effects, it is not easy to project on the success of
a chosen material [34]. In the present study, two
different types of composites were used: 1) Clearfil
Majesty ES-2 is a nanohybrid composite and 2) iGOS
Universal is a hybrid composite. The compositions
of these composite materials were quite different
from each other. The fact that these materials have
different flexural strength may explain the different
μSBS results of the two repair systems [35].
In the present study, CAD/CAM materials were
selected based on their conditioning concepts and
compositions. Using the sandblasting method, the
surface is blasted with aluminum oxide particles to
roughen and increase the bonding surface of the
restoration material [36]. Sandblasting reinforces
wetting with resin, reduces surface tension, and
increases the total surface area [11]. During the use
of the HF acid for repairing glassy-matrix ceramics,
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the HF acid creates microporosity on the ceramic
surface to provide mechanical locking with the
resin. Etching of the bonding surface with HF acid
followed by the application of a silane as a coupling
agent is a commonly used technique for bonding. It
enhances the bond strength of silica-based ceramics
[37]. The HF acid acts on the silicone dioxide present
in the glass phase [38]. The silane monomer has a
bifunctional group called silanol which interacts with
the ceramic surface together with a methacrylate
group that co-polymerizes with the organic matrix
of composite resins [33]. Silane also increases the
wettability of the ceramic surface and allows the
resin to penetrate deeper into its microscopic pores.
This mechanism also reinforces the ceramic-resin
bonding [39]. In the current study, only the specimens
in the the InCoris TZI, Lava Ultimate and Cerasmart
groups were sandblasted with 50 μm Al2O3 at 2.8
bar pressure, while the VITA Suprinity, VITA Mark II ,
IPS e.max CAD and IPS Empress CAD groups were
treated with HF according to the manufacturer’s
instructions. However, silane, which is available in
the repair system, was applied to the surface of all
samples after surface treatment. Düzyol et al. [40].
investigated the HF etching mechanism of several
restoration materials and they concluded that,
alumina crystals in feldspar ceramic, lithium disilicate
crystals in lithium disilicate reinforced ceramic and
zirconia fillers and resin matrix in resin nano ceramic
are structural parts of these materials that were
not affected by the acid etching. Lithium disilicate
reinforced ceramic contains a lower percentage
of glass phase compared to leucite reinforced and
feldspar ceramic. Therefore, in our study IPS Empress
CAD and VITA Mark II groups were etched with HF
acid for 120 seconds, while IPS e.max CAD group was
etched for 60 seconds. Previous studies stated that
lithium disilicate reinforced glass ceramic presented
higher microtensile bond strength (μTBS) compared
to feldspatic ceramic and leucite reinforced glass
ceramic [40-42]. In the current study, there was no
significant difference in bond strength values among
the VITA Mark II, IPS e.max CAD and the IPS Empress
CAD groups repaired with the Clearfil system.
However, the VITA Mark II group repaired with iGOS
showed significantly lower μSBS compared to the
IPS e.max CAD and IPS Empress CAD groups. Karcı
et al. [43] investigated SBS of different repair systems
to IPS e.max CAD and IPS Empress CAD. They found
that the SBS values of the IPS Empress CAD are higher
than those for the IPS e.max CAD. On the contrary, in
the present study, there was no significant difference
between the μSBS values of IPS e.max CAD and IPS
Empress CAD groups. Üstün et al. [44] stated that the
Vita Suprinity group presented lower bond strength
values than the other groups (Vita Enamic, IPS
e.max CAD, Lava Ultimate) subjected to HF etching
because the zirconia-reinforced lithium silicate
ceramic group contains 8-12% ZrO2 by weight.
However, in the current study, the μSBS values of
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the VITA Suprinity group repaired with two repair
systems showed no significant difference in bond
strength compared to the IPS e.max CAD subjected
to HF etching. We assume that after silanization, the
zirconia content of VITA Suprinity might become
more active for bonding and this may positively
affect the μSBS values of VITA Suprinity. For the iGOS
Repair system, the μSBS values of all groups were
significantly higher compared to the Clearfil repair
system except for the InCoris TZI and the VITA Mark
II materials. High filler content, homogenization
technology and diversity of functional monomers
included in the iGOS system might contribute to the
adhesive strength of this system [35].
The tested InCoris TZI group repaired with
Clearfil showed higher bond strength values
than the iGOS group. This should be a result of
10-methacryloyloxydecyl dihydrogen phosphate
(MDP) content in the Clearfil SE Bond. MDP
containing primers form a chemical bond between
resin cements and ceramics [45]. This chemical bond
is formed between the hydroxyl groups of zirconia
and phosphate ester monomers of MDP [46]. Blatz et
al. [47] investigated the effect of Al2O3 sandblasting
on bond strength between zirconia ceramics and
self-adhesive resin cements. The sandblasted
specimens presented higher bond strength values
compared to the groups without sandblasting. The
bond strength of MDP containing resin cements was
also significantly higher than the other groups.
Previous studies show that low bond strength
values are associated with adhesive failures [48,49].
Stawarczyk et al. [34] investigated the tensile bond
strength values of resin nano ceramic (Lava Ultimate)
specimens which presented mostly cohesive
failures. While Üstün et al. [44] reported that the
Lava Ultimate and Vita Enamic specimens showed
only cohesive failures in their study. In the present
study, hybrid ceramic, the Cerasmart group did not
show any cohesive failures. The Lava Ultimate group
repaired with the iGOS Repair system showed higher
μSBS values than the Clearfil Repair system which
showed no adhesive failure (0%) and the fractures
were cohesive (50%) or mixed (50%). Adhesive
fractures were mostly obtained in the InCoris TZI
groups repaired with the iGOS Repair system which
indicates that the bonding interface was weaker than
Clearfil Repair. No adhesive failure was observed in
the InCoris TZI material repaired with the Clearfil
Repair system. Üstün et al. [44] investigated the
SBS of different repair systems (Ceramic Repair and
Clearfil repair) to CAD/CAM restorative materials
(Vita Suprinity, Lava Ultimate, IPS e.max CAD, and
Vita Enamic) and revealed complete adhesive failure
in the Vita Suprinity and IPS e.max CAD groups
repaired with Clearfil Repair. On the contrary, in the
present study, the VITA Suprinity group repaired
with both repair sets presented mixed, adhesive
and cohesive failures, and the IPS e.max CAD group
repaired with the Clearfil Repair system, presented
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80% cohesive failure and 20% mixed failure.
This study has several limitations. The clinical aging
of restorative materials would change their chemical
and mechanical properties. These changes would
affect their repairability as well. In the current study,
the specimens were subjected to thermal cycling
before they were repaired, because fractures occur
during clinical use.
Future studies should be focused on the effect
of thermocycling after repair process in order to
compare changes. Another limitation of this study
is that in order to investigate the bond strength
between resin and ceramic, the repaired specimens
were only subjected to shear forces. Clinically,
repaired restorations are exposed to several intraoral
stresses such as tensile, shear, compressive, and
oblique forces. Additionally, the bond strength of
the repaired restorations should be investigated
clinically, in order to verify the outcomes of in vitro
studies.

2. The Clearfil Repair system, which contains MDP
phosphate monomer, showed higher μSBS values
than iGOS Repair for InCoris TZI.
3. The μSBS of two different repair systems applied
to indirect restorative materials is dependent on the
micro-structure of both tested materials.
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Questions
1. Choose the appropriate surface treatment method below to repair fractured
restorations below:
qa. Etching with hydrofluoric acid;
qb. Sandblasting with Al2O3;
qc. Tribochemical silica coating;
qd. All of them.

2. What is the effect of silane application in the surface treatment process?

Original Articles

www.stomaeduj.com

qa. Increases the wettability of the ceramic;
qb. Creates micro roughness on the ceramic surface;
qc. Cleans the ceramic surface;
qd. Dissolves the glass matrix and the crystalline structure.

3. Which of the following is not one of the advantages of repairing a ceramic fracture
with composite resin?
qa. More conservative;
qb. Less time consuming;
qc. Less costly;
qd. None.

4. According to the results of this study, which restorative material repaired with Clearfil
Repair system showed favorable shear bond strength than repaired with iGOS Repair
system?
qa. Feldspar ceramic;
qb. Lithium disilicate glass-ceramic;
qc. Zirconium oxide sinter ceramic;
qd. Resin nano ceramic.
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ABSTRACT
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Objectives COVID-19 is an unprecedented global public health emergency currently impacting heavily on
India. The objective of this study was to assess the knowledge, awareness, perceptions of Indian dentists on
COVID-19.
Methods A cross-sectional, on-line questionnaire-based study was conducted amongst 403 Indian
dentists in solo, and group practices as well as academics. The self-administered questionnaire assessed
1) knowledge/awareness of factors related to COVID-19 patient identification and symptomatology, 2)
knowledge/awareness of COVID-19 transmission and 3) perceptions of COVID-19 history taking procedure.
Statistical analyses were conducted using Statistical Package for Social Sciences for Windows, version 21.0
(IBM Corp., Armonk, NY, USA). Frequency distributions and logistic regression analyses were used.
Results Indian dentists demonstrated an overall modest level of knowledge on identification of patients
with COVID-19. Moreover, they had a high level of awareness of the COVID-19 transmission means, and the
generally accepted procedural perceptions on patient history taking. However, there were some gaps in
specific aspects of knowledge and perceptions. Those who were aged ≥ 30-years had a significantly higher
level of knowledge of patient identification means than those who were < 30-years (OR=1.78:1.12-2.83);
p=0.01. Moreover, specialized dentists were significantly more knowledgeable of COVID-19 transmission
means than general dentists (OR=1.89:1.22-2.93; p=0.004).
Conclusion Our findings demonstrate identifiable gaps in knowledge/awareness and perceptions of
COVID-19 in Indian dental professionals. These gaps should be fulfilled, at the earliest, due to the rising
burden of COVID-19 in India, to ensure safe dental care delivery.
KEYWORDS

COVID-19; Knowledge; Awareness; Perceptions; Indian Dentists.
1. INTRODUCTION
The pandemic of coronavirus disease 2019 (COVID-19)
that originated in Wuhan, China, in December 2019

has become a major public health challenge for the
global community. The disease, caused by a novel
coronavirus, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has impacted livelihoods
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Figure 2. Percentage of respondents who correctly answered questions
on COVID-19 transmission sources and routes .

Figure 1. Percentage of respondents who correctly answered questions
on knowledge/awareness of COVID-19 .
Table 1. Socio-demographic profile of the responding dentists.
Attribute
Gender
Male
Female
Age group
<30 years
30-40 years
1-50
ears
>50 years
Professional qualifications
BDS*
MDS

Number

%

201
202

49.9
50.1

143
197
46
17

35.5
48.9
11.4
4.2

225
178

55.8
44.2

227

56.3

68
30
23
19
14
14
8

16.9
7.4
5.7
4.7
3.5
3.5
2.0

242
87
74

60.0
21.6
18.4

153
250

38.0
62.0

71
332

17.6
83.4

Specialization
Not specialized-General
Practitioner
Endodontist
Prosthodontist
Periodontist
Orthodontist
Paedodontist
Oral & Maxillofacial Surgeon
Oral Radiologist
Practice Type
Private Solo Practice
Private Group Practice
Academic
Use of Arogya Setu Mobile Application
No
Yes
CPE/Webinar Programme
participation on management of
patients during COVID-19 pandemic
No
Yes
* includes 32 dental postgraduate trainees.

of a substantive proportion of the global community
including dentists. Thus, clinical dental practices,
academic dental establishments, and similar private
and government funded organisations have either
closed or curtailed their professional work due,
either to the fear of contracting the infection, and/
or the widespread lockdowns initiated by the local,
and regional authorities. In India, the first case of
COVID-19 was reported on 30th January, 2020,
and at the time of writing on 1st October 2020 the
patient numbers have risen to over 6,400,000 with
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100,000 recorded deaths. First country wide citizen
lockdown in India was implemented on 25th March,
2020, and since then the dental practitioners have
been instructed by the authorities to carry out
only emergency treatment of patients that obviate
aerosol production. As in other regions of the
World, front line health care workers in India appear
to be disproportionately impacted by COVID-19
and dentists, in particular, are likely to be exposed
to SARS-CoV-2[1,2]. This is mainly due to their
work in close proximity to the patients, and the
intrinsic nature of dentistry entailing high-speed
instrumentation, and the likelihood of aerosolizing
saliva and virus-laden aerosols in inadequately
ventilated clinical settings[2]. There are anecdotal
reports of dentists expressing fears on the postpandemic dental practice and their professional
future, but the extent to which these perceptions are
based, as well as their clinical knowledge of COVID-19
is unclear. Such information on the knowledge and
perceptions of dentists is needed, on a wider scale,
not only to identify existing knowledge gaps but also
to articulate optimal measures to prevent COVID-19
transmission in the dental clinic. Additionally, if
the disease were to sporadically erupt in local or
regional pockets from time to time, and/or the so
called second wave of the disease were to transpire
then dentists could play an important role in early
detection of the disease, for which their knowledge
of COVID-19 would be critical, in particular for
identification and appropriate referral of patients.
We are unaware of any studies in the literature on
the knowledge and perceptions of dental health
professionals of India. Therefore, the aims of this
study were to assess knowledge and awareness of
COVID-19 in a cross section of dental professionals
in India.
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2. MATERIALS AND METHODS
A questionnaire-based, cross-sectional study was
conducted amongst Indian dentists in the singlehanded practices, group practices, and academics,
irrespective of their specialization. The questionnaire
was developed in English to assess the respondents`
knowledge, awareness and perceptions of COVID-19.
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Table 2. Related factors of knowledge/awareness of COVID-19 patient risk stratification, among Indian dentists.
Unadjusted
Odds ratio (95% CI)

Factor

Adjusted
Odds ratio (95% CI)

p-value

Gender
Male

1

Female

1.46(0.07-2.19)

1
0.07

1.67(1.09-2.56)

0.02*

Age group
<30-years

1

≥ 30-years

1.71(1.11-2.64)

Qualifications
BDS only

1
0.016*

1

Specialized

1.78(1.12-2.83)

0.01*

1

1.27 (0.84-1.90)

0.25

1.19(0.77-1.82)

0.40

1
1.51(0.87-2.64)

0.14

1
1.29(0.72-2.31

0.39

COVID-19 CDE/Webinar participation
No
Yes
Using Arogya Setu mobile application
No

1

Yes

0.95(0.63-1.45)

1
0.82

1.07(0.70-1.65)

0.76

*Significance, p<0.05.
Table 3. Demographic data and Related factors of knowledge/awareness of COVID-19 transmission among Indian dentists.
Factor

Unadjusted Odds ratio (95% CI)

p-value

Adjusted Odds ratio (95% CI)

p-value

1
0.94(0.62-1.42)

0.78

1
0.91(0.59-1.40)

0.66

1
1.12(0.73-1.72)

0.60

1
1.09(0.68-1.72)

0.72

1
1.89 (1.23-2.90)

0.004*

1
1.89(1.22-2.93)

0.004*

1
0.91(0.53-1.58)

0.75

1
0.76(0.42-1.36

0.35

Gender
Male
Female
Age group
<30-years
≥ 30-years
Qualifications
BDS only
Specialized
COVID-19 CPD/Webinar
participation
No
Yes
Using Arogya Setu mobile
application
No

1

Yes

0.65(0.42-1.00)

The questionnaire was compiled using the data
garnered on 1st May, 2020, from the websites of the
World Health Organization (WHO), US Centre for
Disease Control and Prevention (CDC), the Ministry
of Health and Family Welfare of the Government of
India, and the Dental Council of India (DCI). First, a
pilot survey of the questionnaire was conducted
amongst randomly selected 20 dentists, and once
their response was received, ambiguities in the
questionnaire, if any, were rectified prior to the final
mass circulation. Participants were assured of the
confidentiality of their responses. The pilot-tested
dentists were not included in the final study. The
survey was conducted online amongst members
of a large facebook group entitled Endohaveli, a
diverse group of dental professionals with over
52,000 members across the globe. The questionnaire
comprised four major components, i) Sociodemographic and personal profile, ii) knowledge/
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1
0.05

1.66(0.42-1.03)

0.07

awareness of factors related to COVID-19 patient
risk stratification, iii) knowledge/awareness of
prevention and control of COVID-19 transmission,
and iv) perceptions of COVID-19 risk assessment,
and patient history taking. Once the responses
were received, the individual components were
scored for the foregoing four major components,
as follows. The respondents were dichotomized
according to their age as <30 years vs ≥ 30-years,
while the dental specialties were segregated into
two groups as general dental practitioners vs
specialists (which included all dental specialties).
The scores were dichotomized as ‘good’ and
‘better’ for knowledge/awareness components,
and ‘less optimal’ and ‘optimal’ for perception
component (Fig.1). Univariate associations were
assessed for dichotomized outcomes of knowledge
and perception components using selected
socio-demographic and personal attributes as
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Table 4. Related factors of perceptions of Indian dentists on eliciting COVID-19 risk related history from patients.
Factor
Gender
Male
Female
Age group
< 30-years
≥30 years

Unadjusted Odds Ratio
(95% CI)
1
1.32(0.86-2.04)

p-value

0.20

1
0.63(0.40-0.97)

Adjusted Odds Ratio
(95% CI)
1
1.21(0.77-1.90)

p-value

0.41*

1
0.04

0.63(0.39-1.00)

0.05

Qualifications
BDS only

1

Specialized

1.02(0.66-1.58)

1
0.92

1.04(0.66-1.64)

0.85

COVID-19
CDE/Webinar participation
No
Yes
Using Arogya Setu mobile
application
No
Yes

1

1

1.07(0.61-1.89)

0.82

1.28(0.70-2.38)

0.42

1
0.63(0.41-0.98)

0.04

1
0.64(0.41-1.01)

0.06

Knowledge on COVID-19 patient
risk stratification
Good

1

Better

0.62(0.39-0.99)

1
0.04

0.77(0.59-1.01)

0.61

Knowledge on COVID-19
transmission
Good

1

Better

1.01(0.64-1.58)

1
0.98

0.96 (0.60-1.54)

0.88

*Significance, p<0.05.

predictor variables. For perceptions on COVID-19
risk assessment and eliciting patient history,
dichotomized knowledge scores were included as
additional predictor variables. Moreover, a multiple
logistic regression model was fitted to assess the
independent associations of predictor variables
with the knowledge/awareness and perception
outcomes, and Odds ratio (OR), 95% confidence
intervals (CI), and p-values were calculated. In the
unconditional binary logistic regression analysis,
enter option was used and p <0.05 was used as
the criterion for retention in the model. Hosmer–
Lemeshow goodness of fit test was used to assess the
fitness of model. Statistical analyses were conducted
using Statistical Package for Social Sciences (SPSS)
for Windows, version 21.0 (IBM Corp., Armonk, NY,
USA). The study was approved by the Research Unit,
Karnavati School of Dentistry, Karnavati University,
India, according to principles of the Helsinki
Declaration.
3. RESULTS
In total, 403 responses were collected online from
a total of 1,200 randomly selected participants,
yielding a response rate of 33.6%. Further analysis
revealed that a cross-section of dentists from all parts
of India had participated in the study, indicating a
representative all-Indian response.
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3.1. Demographic data
Almost one half (48.9%) of the participants were
between 30-40 years of age, and approximately a
third (35.5%) were younger than 30 years. The gender
of the participants was almost equally split between
females (50.1%), and males (49.9%). Except for a single
missing response, all the participants mentioned their
nationality as Indian. Approximately one half (55.8%)
of the responding dentists had only a Bachelor of
Dental Surgery (BDS) degree, and the remainder
(44.2%) were qualified with a Master’s degree (MDS),
whilst a majority of the respondents (56.3%)
were general dental practitioners. Endodontists
were the predominant group of specialists (16.9%)
followed by prosthodontists (7.4%) and orthodontists (4.7%). The majority of general and
specialized dentists, 60% were engaged in singlehanded private practices, while 21.6% were in group
private practices, and another 18.4% were working
in academia. Furthermore, 62% of participants had
used the Arogya Setu mobile application and 83.4%
participants had participated in CPE/Webinars on
COVID-19 (Table 1).
3.2. Participants’ knowledge and awareness of
symptomatology of COVID-19.
An overwhelming majority of participants (90.3%)
answered correctly that the incubation period of
COVID-19 can be up to 21 days (Fig. 1).
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All participants were aware of the elevated threat
posed by COVID-19 to older individuals, and those
with chronic diseases, although 9.7% were unaware
of the possible mortality risk of the disease for
younger individuals. Approximately, some three
quarters of the participants (77.7%) were aware
of acute loss of smell and taste could be an early
symptom of the disease, and a just over one-half
(58.8%) were aware of the full spectrum of COVID-19
symptoms.
3.3. Participants’ knowledge and awareness of
COVID-19 transmission modes
The participants knowledge and awareness of major
transmission portals of COVID-19, and key features
of its prevention and control were relatively high as
97.0%, 98% and 94.8% were aware of main source
of infection transmission, infected body fluids as
a source of infection transmission, and the crucial
importance of hand-hygiene in prevention and
control measures, respectively (Fig. 2). Surprisingly
though, only 29.8% were aware of the 6-feet
distance as the minimum physical/social distance for
COVID-19 transmission prevention.
3.4. Factors related to patient history taking practices
The vast majority of the respondents (98.3%)
indicated that knowing the patient’s residential area
was highly important in COVID-19 risk assessment,
whilst a similar proportion (93.8%) perceived the
importance of knowing the patient’s travel history,
prior to treatment provision. On the contrary, two
thirds of the respondents (68.0%) did not wish to
offer treatment to patients without the Arogya Setu
mobile application. On correlating factors related
to knowledge/awareness of the respondents on
COVID-19 to patient risk stratification, gender
and age were significantly related to the level of
knowledge on COVID-19, as female dentists had
higher level of knowledge (OR=1.67:1.09-2.56)
compared to their male counterparts (p=0.02),
whilst those aged ≥ 30-year-olds had significantly
higher level of knowledge than those < 30 years
(p=0.01; OR=1.78:1.12-2.83). However, specialization
status, participating in COVID-19 CPD/Webinar
programmes, and use of the Arogya Setu mobile
application were not significantly related to
knowledge/awareness of COVID-19. In terms of the
factors related to awareness/knowledge of Indian
dentists on SARS-CoV-19 infection transmission,
prevention and control, specialized dentists had a
significantly higher level of knowledge/awareness
on COVID-transmission than the generalists.
(OR=1.89:1.22-2.93; p=0.004; Table 3). None of
the other socio-demographic and personal attributes
were significantly related to knowledge/awareness.
As for the factors related to perceptions of
COVID-19 risk, and history taking, except for a
marginal significance of the age group (p=0.05),
in the direction of younger dentists having better

Stoma Edu J. 2020;7(4): 242-251

perceptions compared to older dentists, no other
factors evaluated were significantly different (Table
4).
4. DISCUSSION
One of the high-risk groups susceptible to SARSCoV2 infection is health care providers, specifically
dentists, due to the nature of their work that entails
aerosol production, and working in extremely close
proximity to their patients. Indeed, in a recent analysis
by the O*Net Bureau of Statistics of the USA, dentists
were considered the highest risk group of health
care workers at risk for contracting COVID-19[3].
This was borne out during the Severe Acute
Respiratory Syndrome (SARS) outbreak in 2003, with
some countries reporting that up to a third infected
being health care workers[4]. Hence, in order to
institute appropriate professional guidelines and
related public health measures, it is important
to assess the knowledge and awareness, and
institute clinical measures for controlling COVID-19
transmission in dentistry in a country such as India
where the pandemic is ferociously spreading. To
the best of our knowledge, the current study is the
first to assess the latter parameters in a wide crosssection of Indian dentists. The overall response
rate of 403 received out of 1200 questionnaires
forwarded on-line, was 33.6% and is considered
acceptable for on-line surveys[5]. The low response
rate may be due to the rapid nature (conducted
over three days) when the country was still under
lockdown, and many dentists may have been
occupied with emergency procedures or personal
commitments. In terms of the response it was
notable that four fifths of our respondents were
in private practices, and, hence the data can be
construed as more representative of the latter group.
On the other hand, the gender of the respondents
was almost equally split between males and females
and the latter had better knowledge of COVID-19
than their male counterparts (p<0.05). Similar
gender differences in the knowledge of infections
and control measures have been reported in survey
of dentists in countries such as Saudi Arabia[6]. In
general, older age group dentists (> 30 years) had
significantly higher awareness of COVID-19 cross
infection risk assessment, and measure impeding
infection transmission measures in the clinic, than
the younger dentists. One possible reason for this
may be the greater exposure of the older dentists to
continuing education courses on infection control
in comparison to the younger counterparts. This
said, it appeared that an overwhelming majority of
dentists (83.4%) had participated in CPE/Webinar
programmes on COVID-19 pandemic and dentistry,
although such participation did not significantly
correlate with their knowledge and perceptions
of the disease. In this context, dentists with a postgraduate education also had a significant higher
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level of awareness on COVID-19 transmission than
the generalists. In the battle against COVID-19, the
Government of India has developed the Arogya
Setu (literally, bridge for disease freeness) mobile
application to connect essential health services with
the people of India. It is designed to keep a user
informed in case he/she has crossed paths with a
COVID-19 patient, and is widely used by the Indian
public. Approximately two thirds of the respondents
(62%) who were users of this mobile app were
better prepared with modest concerns than nonusers in providing patient care (p<0.05), while a
majority of respondents (68%) did not wish to treat
patients who were not using this application. It is
now known that that SARS-CoV-2 infected person
can be asymptomatic for up to 21 days. constituting
a major potential source of infection[7]. Almost all
of the respondents (99%) were aware of this fact
as well as that the older people and those with
underlying chronic medical conditions are more
prone to disease complications[8]. Additionally, a
large proportion (90.3%) were aware of the possible
mortality risk of COVID-19 among young people.
However, the knowledge of the responders in
terms of the full spectrum of known symptoms of
COVID-19 was relatively low (41.2%) in comparison
to the foregoing.
Nevertheless, it was heartening to note that over
three quarters of the responders were aware that
acute loss of taste (dysgeusia) and smell (anosmia)
are early symptoms of the COVID-19, despite the
fact that the announcement was made by the US
Centers for Disease Control only in mid-April, 2020.
As substantiated by our findings, it would be helpful
to address this existing core knowledge gaps among
Indian dentists by tailored interventions.
The government of India has divided the entire
country into Red Zones, Orange Zones and Green
Zones implying varying levels of restrictions aimed at
containing the spread of the disease, a promulgation
that is revised weekly. Almost all the dentists were
aware of the importance of the patients’ residential
areas during history taking, possibly due to the
practical utility of implementing the appropriate
infection control guidelines.
The COVID-19 pandemic has now spread to more
than 200 countries and hence the travel history
of a patient could be crucial in determining his/
her risk status. In relation to the final section of the
questionnaire, on patient history taking, clearly
almost all of the respondents (93.9%) were aware
of the critical importance of ascertaining the recent
travel history of the patient. This is likely to be due
to their wide and constant media exposure, as well
as numerous webinars on awareness on COVID-19
directly targeting the dental professionals.
Yet, recent studies suggest that early detection, hand
washing, self-isolation, and household quarantine
will likely be more effective than travel restrictions at
mitigating this pandemic[9]. Moreover, perceptions
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of Indian dentists on COVID-19 patient history taking
was not significantly related to socio-demographic
and personal attributes except that the younger
dentists had better perceptions than their older
counterpart (p=0.05; Table 4). Alike other respiratory
diseases, the transmission of SARS-CoV-2 occurs
mainly through respiratory droplets and aerosols
generated by coughing and sneezing. The analysis
of the data related to the spread of the disease in
China indicates that close contact increases disease
transmission[10]. 97% dentists were aware of such
modes of infection for COVID-19 which is quite
high compared to the awaresness of MERS-CoV[11].
The majority of dentists (94.8%) were aware of the
importance of hand hygiene in the prevention and
control of COVID-19, namely greater awareness of
hand hygiene than during the MERS-CoV era[12].
Social distancing is a new normal for the entire world.
It is strongly recommended to maintain a minimum
distance of 6 feet from others to avoid respiratory
droplets[13]. Despite the Government’s disease
education initiatives 29.8% dentists were not aware
of the critcal importance of maintaing the 6 feet
of social distancing limit (Fig. 2). Furthermore, our
study implies that neither partcipating in continuing
dental education (CDE)/Webinar programmes on
COVID-19, nor using Arogya setu mobile application
were significantly related to levels of knowledge/
awareness and perceptions on COVID-19 patient
identification, disease transmission and history
taking among Indian dentists (Tables 2,3,4). Such
findings merit further investigations. The study
has some limitations. First, it was a cross-sectional
study that provided a quick snap-shot view and
hence cause-effect relationship of knowledge, and
awareness could not be ascertained. Second, the
response rate, though theoretically acceptable, was
low.
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5. CONCLUSION
Our study has demonstrated that Indian dentists
have reasonable knowledge of COVID-19, and its
transmission modes, while specialist dentists were
significantly better informed than the generalists.
Moreover, the older age group showed modest
knowledge of the disease symptoms, and this was
significantly better among older female dentists
compared to their younger male counterparts.
As India is currently experiencing a major threat from
the COVID-19 pandemic that will reverberate well
into the future, assessment of the knowledge and
practices of dental and medical personnel, related
to the disease is critical to identify knowledge gaps
and formulate and institute standardized, best
practice guidelines against the COVID-19 spread.
Indeed, the Government of India together with the
Dental Council of India need lead this initiative by
conducting further comprehensive sub-continentwide surveys on this critically important subject.
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QUESTIONNAIRE SURVEY ON COVID-19 AMONG INDIAN DENTAL RPOFESSIONALS
(Kinariwala et al 2020)
Sr No ..................................

A. Demographic Data
1.

E-mail id:

2.

Your Gender Male Female

3.

Nationality Indian Any other

4.

Your speciality:

o
o
o
o
o
o
o

General practitioner
Endodontist
Prosthodontist
Orthodontist
Periodontist
Pedodontist
Any other

5.

Your education o

B.D.S 		

6.

Age (in years) o

< 30 o

7.

What best describes the type of practice you are in?

o

Private group practice

o

o

M.D.S.

30-40 		

Academics

o
o

o

Dental student

40-50 		

o

>50

Solo practice

8.

Did you attend webinars or continuing education program to manage patients during pandemic COVID-19 infection?

o

Yes 		

9.

Do you use Aarogya Setu mobile application?

o

Yes 		

o

o

No

No

B. Knowledge and beliefs on identification of COVID-19 patients
10. What is incubation period of COVID 19 infection?
o
o
o

1 day
2-3 days but may take up to 21 days
28 days

11. Which are the symptoms of COVID 19 infection? (Select ALL that apply)
o
o
o
o

Fever
Tiredness
Diarrhea
None of the above

o Dry cough
o Nasal congestion
o Aches and pains
o All of the above

12. Do you believe that patients with chronic disease are at higher risk of getting infection with COVID-19 infection?
o

Yes 		

o

No

13. Do you believe that older population is at higher risk for COVID-19 infections?
o

Yes 		

o

No

14. Do you believe mortality rate for young population is zero?
o Yes 		

248

o

No
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C. Knowledge on transmission of COVID-19
15. Which of the following statement is TRUE?
o

Pet animals are the biggest source of infection.

o

COVID-19 spreads through droplets of saliva or discharge of the nose.

o

COVID-19 is not transmitted via surface contact.

o

Hand hygiene is not important to prevent transmission of COVID-19.

16. Do you believe COVID-19 infection can spread through body fluids of infected persons?
o

Yes 		

o

No

17. Can the disease be prevented by good hygiene practices?
o

Yes 		

o

No

18. What is minimum `social distance` advised to prevent COVID-19 spread?
o

2 feet 		

o

4 feet 		

o

6 feet 		

o

12 feet

D. History taking practice amongst participants
19. Will you treat patients not using Aarogya Setu mobile application?
o

Yes 		

o

No

20. How important is it to know patient’s residential area?
o

Highly important 		

o

Not important

21. Will you consider patient’s travel history before treating him?
o

Yes 		

o

No 		

o

Maybe

E. Fears associated with best management practices
22. Have you purchased Personal Protection Equipment kits?
o

Yes 		

o

No

23. Do you have accessibility to N95 masks?
o

Yes		

o

No

24. Have you treated any patients within the last month for emergency treatment?
o

Yes 		

o

No

25. How confident are you about starting your dental practice again this month?
o

Highly confident

o Confident

o

Hesitant

o

Not confident at all

26. What is your biggest fear for resuming practice after the epidemic?
o
o
o
o

Limited availability of personal protection kits
Limited resources to sterilize and disinfect entire clinic and equipments
Risk of getting infection from the patient
Increased operating cost and unaffordable cost of the treatment

27. Will you ask your patient to get tested for COVID-19 before treatment?
o
o
o

Yes, all the patients for aerosol generating procedures should get themselves tested.
No
May be,only if patient is symptomatic

28. How worried are you about Medico Legal issues once you open up your dental practice?
Rate from 1 to 5: ………… (1-Not worried, 5- extremely worried)
29. Government of India and many dental societies have proposed guidelines for dental clinics. Are you able to follow the
guidelines so issued?
Rate from 1 to 3:……. (1- yes, 2-some guidelines only. 3- all guidelines)
30. Do you expect Government to pass a Law or singular Guideline securing Legal and Professional concerns of dentists
during and after COVID-19 pandemic?
Yes/ No
Thank you for your precious time and contributing to the survey.
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Questions
1. What is the incubation period of COVID-19?
qa. 1 day;
qb. 2-3 days but may take up to 21 days;
qc. 29 days;
qd. 30 days.

2. What is the minimum social distance to prevent transmission of COVID-19?
qa. 2 feet;
qb. 4 feet;
qc. 6 feet;
qd. 12 feet.

3. Which of the following statements is true?
qa. Pet animals are the biggest source of infection;
qb. Covid-19 spreads through droplets of saliva or discharge of the nose;
qc. Covid-19 is not transmitted via surface contact;
qd. Hand hygiene is not important to prevent transmission of Covid-19.

4. Which of the following is not a symptom of Covid19?
qa. Loss of appetite;
qb. Loss of taste and smell;
qc. Fever;
qd. Dry cough.
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ABSTRACT

https://doi.org/10.25241/stomaeduj.2020.7(4).art.3

Introduction Frictional forces induced by osteotomy devices may induce an unwanted temperature increase
in bone. This experimental study aimed to evaluate temperature changes produced in dense bone by three
different osteotomies produced by an air scaler device.
Methodology Under the same parameters, forty-five linear osteotomies were prepared on the cortical layer
of fresh porcine ribs resembling dense bone with three different air scaler insert tips: sagittal saw (Tip A),
diamond ball (Tip B) and square chisel (Tip C). The length of the osteotomies was standardized to 10 mm in
length. The depths of cuts ranged from 0.5 mm to 2.0 mm. The future osteotomy areas were marked with
a graphite pen, and thermocouple microprobes were placed 1 mm lateral at both sides of the marks. The
maximum temperature, differential temperature, and time for cut completion were recorded. Analysis of
Variance and Kruskal Wallis test were used for the group comparisons.
Results Tip A induced the highest of the maximum temperature recordings (Tip A: 48.0 oC). Tip B and C
produced comparable maximum temperatures (Tip B: 43.6 oC and Tip C: 44.0 oC). Total mean temperature
change increased more for Tip B (4.13) and less in Tip C (0.2). Timing of cuts ranged from 30 seconds to 5
minutes (2.30 ± 1.76 min). Overall average temperature change was less than 100 oC within one minute.
Conclusion Osseous site preparation can be achieved with the Air scaler and different air scaler inserts
without inducing significant critical thermal changes in bone.
KEYWORDS

Air Scaler; Heat Generation; Osteotomy; Sonic Device; Temperature Change.
1. INTRODUCTION
Bone osteotomy is a frequent procedure in oral and
orthopedic surgery [1]. In addition to the conventional rotary and manual methods, there are a
number of instruments and techniques that can
be utilized for an osteotomy. These include laser,

water jet, and ultrasonic instruments [2]. The air
scaler device may be useful for procedures including
implant bed preparation, linear osteotomies, sinus
augmentation, bone harvesting and bone splitting.
This sonic device operates using compressed air at
a lower frequency (6,000 Hz) than other respective
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Figure 1. Air scaler tips for the ex vivo study; left to right Tip A (sagittal saw),
Tip B (diamond ball), Tip C (square chisel).

Figure 2. Osteotomies in the bovine rib bone.

devices. The use of an air scaler with internal
irrigation is thought to protect the surrounding
nerves and soft tissues during the preparation of
osseous structures [3]. There have been previous
studies, which indicated both sonic and ultrasonic
devices resulted in almost no signs of damage
to the bone [4]. The thermal changes induced by
osteotomy devices can irreversibly affect the bone
[5]. It has been demonstrated that an increase in 10
or more degrees (over a normal body temperature of
37ºC) for one minute could induce unwanted effects
in osseous structures such as osteocyte death,
empty lacunae, and reduced vascularization (also
called bone osteonecrosis) [6,7].
An additional study [8], also indicated that the bone
regeneration was reduced when the temperature
was increased. It has been shown that consistent
heating over 50 oC for one min has induced in vitro
bone tissue necrosis [9]. As a consequence of the
frictional forces exerted by cutting instruments
during the osteotomy, the bone temperature is
increased. The mechanism for thermal osteonecrosis
is multifactorial; the local increment of temperature
can induce dehydration of the bone tissues,
the osteocytes will suffer rupture of the cellular
membrane (apoptosis), and the bone vascularization
will be reduced, resulting in bone ischemia. Besides,
pre-osteoclastogenic gene expression is increased
by initiating bone resorption [10].
The thermal effects induced by the air scaler during
osteotomies are unknown; the potential effects of
different scaler tips are not clear. The purpose of
this study was to assess ex vivo the temperature
changes induced by an Air scaler instrument in bone
preparation.
2. METHODOLOGY
An air scaler (Sonicflex quick 2008/L; KaVo, Biberach
an der Riss, Germany) was used in this investigation.
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Figure 3. Location of the thermocouples and osteotomies
prepared by the air scaler.

The air scaler was set to output level 3 (6,000
Hz, amplitude 240 μm, 71 dB). The air scaler was
operated using internal irrigation with 50% of water
flow. Three surgical tips were selected for this study
(Fig. 1):
- Tip A - Sonicflex bone tip, sagittal saw (#83),
- Tip B - Sonicflex bone tip, diamond coated ball (#81)
and the
- Tip C - Sonicflex bone tip, square chisel (#80).
Tip A (sagittal saw) and Tip C (square chisel) had
polished, steel cutting surfaces. Tip B (diamond ball),
had a rough diamond cutting surface (Fig. 1). For this
ex vivo study, cuts were made in fresh dense bovine
rib. The rib was denuded from soft tissues and the
surface was cleaned with water. The bovine rib was
placed on a flat surface for standardization of the
osteotomies. Room temperature was used as the
initial surface temperature.
A template was prepared and transferred to the rib
for each of the tips. The template indicated twenty
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Table 1. Temperature changes in relation to the used tip of the air scaler.

Table 2. Required times for osteotomy procedures using different inserts.

Table 3. Maximum temperature changes for different inserts.

individual cuts approximately 10 mm in length
(Fig. 2). The width of each cut was indicated by the
individual surgical tip.
A graphite pencil was utilized to mark the approximate
position of the proposed cuts and placement of the
thermocouples. Two thermocouples (Model no. IT-23
Thermocouple microprobe, diameter .003” insulated
with extruded TFE Teflon, Physitemp instruments,
Clifton, NJ, USA) were utilized to assess the thermal
changes. One was placed at the coronal end of the
proposed cut, the second at mid-length aspect.
Thermocouples sites (coronal and mid-length were
placed approximately 1 mm lateral to each proposed
cut) (Fig. 3).
The sites for each thermocouple were prepared prior
to performing the proposed cuts. Each thermocouple
was secured in cortical and cancellous bone. All tips
were new and unused. Each tip (A, B, C), was used to
make 15 cuts each in the bovine rib; 45 osteotomies
were performed in total.
For each subsequent osteotomy, the bovine rib
was allowed to return to the room temperature
of 21oC. Thermocouples were relocated to the
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next osteotomy site and were monitored for their
stabilization at room temperature.
Once the room temperature was noted, the next
cut could be performed and recorded. Timing was
recorded in seconds and minutes with the beginning
of the cut and ended when the operator completed
the cut. The length of cuts was predetermined to
10 mm using the template as described previously.
All cuts were performed by the same operator.
Thermocouples were connected to an electronic
digital thermometer system (ADInstruments,
Inc., Colorado Springs, CO, USA) that allowed the
continuous reading of the temperatures. Each site
(coronal and mid-length) had an individual output.
The output from each thermocouple was recorded
individually. A software program (Lab Chart,
ADInstruments, Inc.) was used to record temperature
readings (in Celcius), from each thermocouple.
2.1. Statistical Analysis
The average temperature change was calculated
for the mid-length and laterally positioned
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Figure 4. Box plot showing the times required for
osteotomies using the different a Air scaler inserts.
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Figure 5. Box plot showing the maximum
temperature increase for osteotomies performed
ex vivo using an air scaler with different inserts.

thermocouples (Table 1). An average temperature
change was determined for each tip (A, B, C). The
standard deviation was calculated for the mid-length
and lateral thermocouples. An average standard
deviation was determined for each tip (A, B, C), as
well as time.
Descriptive statistics, mean and standard deviations,
and lower and maximum quartiles were used to
present the data. ANOVA analysis was used for the
comparison of maximum temperatures between
groups.
A post-hoc analysis was completed using the Tukey
test. The time required to complete the linear
osteotomies was compared using the Kruskal Wallis
test for multiple independent samples. The software
StatPlus: mac, AnalystSoft Inc. -statistical analysis
program for macOS. Version v7. See https://www.
analystsoft.com/en/ was used for the statistical
analysis.
3. RESULTS
For each tip (A, B, C), the timing of cuts ranged from
30 sec. to 5 min (2.30 ± 1.76 min) (Fig. 4 and Table 2).
The significant lowest time was observed for Tip C

Stoma Edu J. 2020;7(4): 252-258

(p = 0.00008) compared to Tip A and B. The maximum
temperatures reached for each tip were as follows:
Tip A: 48.0o C, Tip B: 43.6 o C, and Tip C: 44.0 o C.
Overall the temperature change using the different
tips (A, B, C) was less than 10 degrees (Fig. 5). The
standard deviations were higher for Tip A. Tip B
and Tip C showed comparable standard deviations
(Table 3). Statistical comparisons showed a higher
maximum temperature for Tip B compared to Tip C
(p = 0.00452). There were no significant differences
between Tip A and Tip B (Table 3).
4. DISCUSSION
This experimental study aimed to evaluate the
temperature changes and time required to complete
linear osteotomies with three different Air scaler
inserts. The operators in this study were calibrated,
and the experimental design was carefully controlled.
The temperature change in this study was less than
10 degrees for all tips (A, B, C) (Fig. 5). This is less than
the critical threshold, which could induce unwanted
effects in osseous structures (Table 1).
It is possible that the irregular, saw type surface of Tip
A contributed to the increased temperature change.
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Tip B (ball shape) had a larger cutting surface area as
compared to Tip A and Tip C, which was significantly
thinner. Tip B had an overall larger surface area as
compared to Tip A and C. The diamond cut surface
may lead to less heat generation. Tip C (chisel) had a
smooth polished surface, which may account for less
heat generation. This tip was not sharp and therefore
additional mechanical pressure was required in
order to create the osteotomy. A previous article [11]
has demonstrated that an increase in temperature
was inversely proportional to the diameter of the
cutting tips.
There are very few studies which examine air scaler
heat generation. There are no studies that exist
which compare the air scaler to piezoelectic. There
are studies which have compared piezoelectric
to conventional drilling [12], and ultrasonic to
conventional drilling [13].
These comparisons are important for any clinician
who is considering adding one of these devices to
their clinical practice.
The air scaler has multiple applications in dentistry.
It has the capability to perform osteotomies, bone
splitting, tooth removal, residual root removal, and
window preparations for sinus augmentations [4]. In
addition, it has been utilized to perform atraumatic
extractions, wisdom tooth extractions, tori removal,
endodontic post removal, calculus and caries
removal. Because sonic instruments are driven by
air compression, they easily connect to an existing
dental unit. There is no additional purchase required
for an external motor, or an external irrigation
source [15]. This helps to minimize the cost incurred
by the dentist. It is an appropriate instrument for
those practitioners who are concerned with heat
generated, while treating osseous tissues.
Other devices, such as piezosurgery have been
utilized for dental osteotomy procedures.
Piezosurgery has not only been applied in dentistry,
but also in cranial and spinal surgery.
There are vast differences between piezosurgery
and air scaler instruments. Piezosurgery conducts
“piezoelectric vibrations”. Piezosurgery operates at
a much higher frequency (between 20,000 – 25,000
Hz) than sonic instruments (average of 6,000 Hz).
It must be purchased as a separate device with a
separate motor and irrigation source. For this reason,
there is a significant cost difference between an air
scaler and a piezosurgical unit.
Both air scalers and piezosurgery have been utilized
in dentistry. Each instrument has the advantage
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of altering the osseous tissue, while sparing soft
tissue structures. However, previous studies and
evidence suggest that piezosurgery may generate a
high amount of heat production [9, 15, 16]. Without
doubt, it is up to the individual practitioner and the
clinical indication which device is appropriate for
their clinical practice.
Overall, the air scaler does not induce significant
thermal changes in the bone and can be used in a
safe manner. The thermal increase induced in the
bone by three different air scaler inserts are within
a safe range. The experiment conditions along with
the continuous irrigation during the procedures
potentially contributed to this finding.
Although it was not analyzed in this study, the depth
of the cut made depends on the design of the insert
tip. Flat tips are more feasible for deeper cuts, while
round tips are more feasible for superficial cuts and
osteotomies. The time required for the completion
of the osteotomies was dependent on the insert
design; flat designs were more efficient for the linear
osteotomy completion.
This study’s strengths are the strict calibration of
the operators, and the experimental set-up that
allowed the control of all the experimental variables.
This study’s limitations are that just three air scaler
inserts were evaluated, and therefore the results
cannot be extrapolated to other air scaler devices
and inserts. Given that the air scaler works with the
dental unit’s air supply, and these vary among dental
units, further evaluations are required with different
air and power settings.
5. CONCLUSION
Osseous site preparation can be achieved with the
air scaler; different air scaler inserts may be utilized
without inducing significant thermal changes in the
bone, as long as the conditions remain within the
limits of the above experimental set-up.
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Questions
1. The Air scaler device operates using compressed air at a frequency of:
qa. 2000 Hz;
qb. 4000 Hz;
qc. 6000 Hz;
qd. 8000 Hz.

2. If temperature (oC) were to increase during a procedure, the operator would be
concerned. How many degrees of an increase would be a concern?
qa. 8 degrees;
qb. 10 degrees;
qc. 12 degrees;
qd. 15 degrees;

3. An Air scaler device can be utilized in which of the following procedures?
qa. Sinus augmentation;
qb. Harvesting bone;
qc. Osteotomies;
qd. All of the above.

4. Previous studies have shown that heating osseous tissue over 50 0C for a duration of
time has induced in vitro necrosis. After what amount of time does the necrosis occur?
qa. 30 seconds;
qb. 45 seconds;
qc. 1 minute;
qd. 2 minutes.
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ABSTRACT

https://doi.org/10.25241/stomaeduj.2020.7(4).art.4

Objectives The purpose of this randomized trial study was to compare the effects of tongue plate and
tongue appliance in the treatment of Class III malocclusion with maxillary deficiency in growing patients.
Material and Methods 40 patients (19 males, 21 females) with maxillary deficiency were selected. 20
patients (9 boys, 11 girls) with the mean age of 9.3±1.2 were treated with tongue plate. 20 patients (10 boys,
10 girls) with the mean age of 10.1±0.7 were treated by tongue appliance. Lateral cephalograms obtained at
the beginning and end of the study were analyzed.
Results Paired t-tests and Wilcoxon test showed that SNA and ANB significantly increased in both groups. The
Mann-Whitney test showed that there were no statistically significant differences between the two groups
except for Jarabak ratio. Jarabak increased by 0.6±3.2° in the tongue appliance group and it decreased
0.4±1.6° in the tongue plate group (p<0.03).
Conclusion Both treatment modalities were successful in moving the maxilla forward. The crib of the tongue
appliance might bother the tongue and consequently parents are complaining about minor inflammation of
the tongue. The smooth surface of the tongue plate might therefore confer some advantages to this system
as compared to the tongue plate.
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1. INTRODUCTION
Skeletal Class III malocclusion is characterized by
mandibular prognathism, maxillary retrusion or a
combination of both. Approximately, half of the
skeletal Class III malocclusions are reported to result
from maxillary deficiency[1].
A series of treatment approaches can be found
in the literature regarding orthopedic treatment

in Class III malocclusion with maxillary deficiency
in growing patients. Delaire[2] developed the
orthopedic face mask to stimulate maxillary growth.
Reverse-pull headgear was also used to treat this
discrepancy[3,4]. The use of ankylosed primary
canines as anchorage for maxillary orthopedics is
a viable alternative method[5,6]. Recently, tongue
appliance[7-10], tongue plate[11,12], miniplates[13,
14], bone-anchored maxillary protraction[15-17],
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Table 1. Pre and post treatment measurements of the tongue plate and tongue appliance.
Cephalometric
measurement

Groups

Pre treatment
Mean ± SD

Tongue Plate
Tongue Appliance

SNB°

Tongue Plate
Tongue Appliance

77.2±2.9

77.2±2.9

1

Tongue Plate

-0.9±1.1

0.7±1.6

0.001*

Tongue Appliance

-1.4±1.7

0.2±1.4

0.001*

Tongue Plate

99.9±6.1

103.7±5.3

0.02*

98.6±6

99.9±7.2

0.3

U1 to SN°

Tongue Appliance
ANS-PNS (mm)
Palatal-SN°

78.4±1.7

0.001*

75.9±2.8

77.4±2.7

0.001*

76.9±1.8

77.5±1.4

0.08

Tongue Plate

45.7±3.1

47±3

0.001*

Tongue Appliance

45.1±3.9

45.7±3.5

0.007*

Tongue Plate

10.9±3.4

10.4±4.1

0.2

Tongue Appliance

9.2±3

8.4±2.8

0.2

GoGn (mm)

Tongue Plate

65±4

66.9±3.8

0.001*

Tongue Appliance

66.4±7.4

67.5±8

0.1

Jarabak R. (%)

Tongue Plate

61.7±3.7

61.3±3.8

0.3

Tongue Appliance
U1 to Palatal°

Tongue Plate
Tongue Appliance

Inclination Angle
GoGn-SN°
IMPA°

62.3±4.4

0.5

108.7±11.4

61.7±3

111.8±11.4

0.03*

107.8±6.3

108.8±7.8

0.6

Tongue Plate

81.4±3.4

83±4.3

0.05*

Tongue Appliance

83.6±3.2

85.9±5.8

0.07

Tongue Plate

35.9±5.4

36.4±4.9

0.3

Tongue Appliance

35.4±4.7

34.4±6.3

0.3

Tongue Plate

92.3±6.2

87±6.5

0.001*

Tongue Appliance

88.2±6.6

83±5.5

0.001*

and miniscrew[18,19] have also been used to treat
maxillary deficiency. As known, the maxilla cannot
be moved after growth cessation; therefore, the
common belief is that the treatment of adult patients
will eventually need surgery[20].
Both the tongue appliance and tongue plate have
recently been introduced to literature and there is
no previous comparison between the effects of the
two; therefore, the aim of this study was to compare
the effects of the tongue plate and tongue appliance
in growing patients with class III malocclusion due to
maxillary deficiency.
2. MATERIALS AND METHODS
In this retrospective study, the patient data were
handled according to the requirements and
recommendations of the Declaration of Helsinki.
The ethical approval was obtained from SBUMS
Local Research Ethics Committees. The informed
written consent was obtained from the patient and
a parent or guardian. A CONSORT diagram showing
the flow of patients through the trial is provided
in Fig1. Sixty-eight patients were enrolled in this
research. 23 patients were excluded due to not
meeting the inclusion criteria. Three of the patients
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p value

SNA°

ANB°

76.0±1.7

Post treatment
Mean ± SD
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in the tongue plate and 2 patients in the tongue
appliance dropped out before final assessment. 40
patients (19 males, 21 females) with skeletal Class
III malocclusion due to maxillary deficiency were
selected. Considering the previous studies, a sample
size of 40 patients was chosen for this study[21-23].
All subjects gave their informed written consent and
met the following inclusion criteria:
1) Sella-Nasion-A (SNA) ≤ 80°, Sella-Nasion-B (SNB) ≤
80°, A-Nasion-B (ANB) ≤ 0°
2) Class III molar relationship
3) No mandibular shift
4) Concave facial profile
5) Negative overjet
6) No congenital disease or endocrine disorders
7) No previous orthodontic treatment and surgical
intervention.
An unstratified subject allocation sequence was
generated by a computer program; random
numbers were generated and their assignment
was concealed from the clinician until the time of
the appointment at which the appliance was to
be placed. The treating clinician was blinded from
the randomization procedure, but because of clear
differences in appliance design, blinding was not
possible during the treatment period. A table of

pISSN 2360-2406; eISSN 2502-0285
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tongue appliance
2019 Flow Diagram

Enrollment

Assessed for eligibility (n= 68)

Excluded (n= 23)
 Not meeting inclusion criteria (n= 23 )
 Declined to participate (n= 0 )
 Other reasons (n= 0 )

Randomized (n= 45)

Allocated to intervention tongue plate (n= 23)
 Received allocated intervention (n=23)


Allocation
Allocated to intervention in tongue appliance
(n= 22)
 Received allocated intervention (n=22)

Did not receive allocated intervention (give
reasons) (n= 0 )



Did not receive allocated intervention (give
reasons) (n= 0)

Follow-Up
Lost to follow-up (Did not attend) (n=3)

Lost to follow-up (Did not attend) (n=2)

Discontinued intervention (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Analysis
Analysed (n=20)
 Excluded from analysis (give reasons) (n=0)

Analysed (n=20)
 Excluded from analysis (give reasons) (n=0)

Figure 1. Consort.

Figure 2. Right view of pretreatment of a tongue plate patient.

random numbers was used to divide the patients into
two equal groups. A CONSORT diagram showing the
flow of patients through the trial is provided in Fig. 1.
The patients were randomly assigned to two equal
groups using a standard random number table. The
tongue appliance has some C clasps on the upper
permanent central or lateral incisors or deciduous
canines. An acrylic plate was mounted posterior to
the upper incisors. The patient was instructed to wear
the appliance full-time except for eating, contact
sports and tooth brushing. The active treatment time
lasted for 24 months. The patient was examined and
progress was observed after each monthly visit. Pre
and post photographs and cephalometric images
of one of the tongue plate patients can be seen in

Stoma Edu J. 2020;7(4): 259-267
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Figure 3. Left view of pretreatment of a tongue plate patient.

Figs. 2-8. 20 patients (10 boys, 10 girls) with the mean
age of 10.1±0.7 were treated by tongue appliance.
A tightly fitting and well retained upper removable
appliance was fabricated with Adams clasps on the
upper first permanent molars and two C clasps were
placed on the upper permanent central or lateral
incisors or deciduous canines. Long tongue cribs
were placed in the inter-canine area in an effort to
restrict the tongue. These cribs were long enough
to cage the tongue and were adjusted to avoid
traumatizing the floor of the mouth.
The patients were instructed to wear the appliance
full-time except for eating, contact sports and tooth
brushing. The active treatment time lasted for 17±3
months. The patients were examined and progress
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Table 2. Comparison of cephalometric changes between tongue plate and tongue appliance.
Cephalometric measurement

Tongue Plate
X±SD

Tongue Appliance
X±SD

p Value

SNA (°)

2.4±1.5

1.5±1.4

0.2

SNB (°)

0.6±1.4

0±2

0.8

ANB (°)

1.6±1

1.6±1.6

0.6

U1 to SN (°)

3.8±6.3

1.3±5.5

0.2

ANS-PNS (mm)

1.3±1.3

0.6±0.9

0.1

Palatal-SN (°)

-0.5±3.4

-0.8±2.9

0.6

GoGn (mm)

1.9±1.3

1.1±1.5

0.09

Jarabak R. (%)

-0.4±1.6

0.6±3.2

0.03

U1 to Palatal (°)

3.1±5.5

1±7.6

0.3

Inclination Angle

1.6±4.1

2.3±5.4

0.8

GoGn-SN (°)

0.5±1.8

-1±4.2

0.09

IMPA (°)

-5.3±3

-5.2±7.2

0.7

*Statistical significance was set at p<0.05

Figure 5. Tongue plate in situe.

Figure 4. Pretreatment cephalometric of a patient with tongue plate.

was observed after each monthly visit. Pre and post
photographs and cephalometric images of one of
the tongue appliance patients can be seen in Figs.
9-14. Lateral cephalograms, OPGs, photos, and study
casts of patients of both groups were taken before
(T1) and after (T2) treatment.
SNA, SNB, ANB, GoGn-Sn (mandibular plane angle),
Upper 1 to SN (angle between long axis upper central
incisor and anterior cranial base), IMPA (angle
between the long axis of the lower central incisor
and mandibular plane), Nasolabial angle (the angle
formed between the lines tangent to the columella
and the upper lip vermillion and intersecting at
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Figure 6. Right view of posttreatment of the same tongue plate patient.

the subnasale), inclination angle (the angle formed
between a perpendicular line to soft tissue nasion
and the palatal plane), and Jarabak ratio (the ratio
between the posterior and anterior face heights;
S–Go/N–Me) of each patient were measured before
and after treatment.
The reliability of the measurements was determined
by randomly selecting 16 cephalograms at the
beginning and end of the treatment from each group.
They were traced twice on two separate occasions

pISSN 2360-2406; eISSN 2502-0285
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Figure 7. Left view of posttreatment of the same tongue plate patient.

Figure 10. Pretreatment cephalometric of a patient with tongue
appliance.

Figure 8. Posttreatment cephalometric of the same patient with tongue
plate.
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Figure 11. Frontal view of the tongue appliance .

Figure 9. Frontal view of pretreatment of a tongue appliance patient.
Figure 12. Palatal view of the tongue appliance.

after a two-week interval. A paired t-test showed no
statistically significant differences between the two
measurements.
An intraclass correlation coefficient was also
calculated to assess test/retest reliability. The level

Stoma Edu J. 2020;7(4): 259-267

of statistical significance was set at p<05. Paired
T-tests were used for intra group evaluation if the
distribution was normal; otherwise, the Wilcoxon
test was used. The Mann-Whitney test was used to
compare the data between the two groups.
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Figure 13. Frontal view of posttreatment of the same tongue appliance
patient.

4. DISCUSSION

Figure 14. Pretreatment cephalometric of the same patient with tongue
appliance.

3. RESULTS
The results of this study showed that SNA and ANB
increased by 2.4±1.5° (p<0.001) and 1.6±1° (p<0.001)
in the tongue plate group. SNA and ANB also
increased in the tongue appliance group by 1.5±1.4°
(p<0.001) and 1.6±1.6° (p<0.001), respectively. The
SNB did not show any significant changes in either
of the groups. U1 to SN increased from 99.9±6.1° to
103.7±5.3° in the tongue plate group (p<0.02) and it
increased from 98.6 ±6° to 99.9 ±7.2° in the tongue
appliance group (p<0.3).
The Mann-Whitney test showed that there were
no statistically significant differences between the
cephalometric data of the two groups; except for
the Jarabak ratio. The Jarabak ratio decreased by
-0.4±1.6 in the tongue plate group; yet, it increased
by 0.6±3.2 in the tongue appliance group (p<0.03).
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Figure 15. The mark of the tongue appliance on the tongue.

Stoma Edu J. 2020;7(4): 259-267

Various techniques and appliances are being used
to treat the maxillary deficiency including modified
protraction appliance, reverse-pull headgear,
facemask, Class III activator, and reverse chin cup
[7,8,24-35]. The face mask therapy has become a
common technique used to correct the developing
Class III malocclusion [36,37]. A search in literature
will reveal ample research about the face masks
and their effects on the nasomaxillary complex.
In addition, the experimental studies constantly
demonstrate pronounced forward movement of the
maxilla due to the heavy and continuous protraction
forces of the face masks [38-40]. However, one of
the problems with the face masks is their bulky size
and shape, which makes it a discouraging choice for
children. Especially patients who wear glasses will
be more susceptible to discomfort. This discomfort
along with the embarrassment caused by the large
size for children, especially at school in front of other
peers, might reduce patient compliance. The chin
part of the face mask will result in the backward
rotation of the mandible and increase in the anterior
facial height. Recently, tongue plate and tongue
appliance were used to overcome the abovementioned disadvantages. In both appliances a
considerable pressure will be transmitted to the
deficient maxilla. The mechanism of the force is
provided in the following ways:
1. The pressure of the Tongue during swallowing
might reach 5 pounds in each swallowing. The
frequency of swallowing is about 500 to 1200 times
in 24 hours. This intermittent force is transferred
through the tongue appliance to the deficient
nasomaxillary complex.
2. The tongue generates a considerable force in its
rest position while caged behind the cribs or plate.
These forces are transmitted by the tongue to the
palatal cribs or plate and finally to the nasomaxillary
complex consequently pushing the maxilla to a
forward position. The more anterior function and
position of the tongue, the greater the force will
be. The more posterior the crib or plate, the greater
the force will be. The application of face masks
might cause unfavorable effects on the mandible.
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In other words, backward and downward rotation
of the mandible is one of the unfavorable effects
of such extra oral appliances. These effects are
very unsatisfactory in vertically growing patients.
However, the tongue appliance and tongue plate
used in this study had no adverse effects on the
mandible. Another advantage of the tongue
appliance and tongue plate over the other extra oral
appliances is that it is less conspicuous and needs less
patient compliance. The tongue appliance, tongue
plate and facemask lingualize the lower incisors by
different mechanisms. The tongue appliance and
tongue plate lingualize the lower incisors due to
the elimination of the tongue pressure on them.
However, the facemask lingualizes the lower incisors
due to chin cup pressure. The neutral zone is the
area where the displacing forces of the lips and
tongue are in balance. The presence of the tongue
appliance and tongue plate in the mouth alters
the neutral zone. In other words, since the tongue
is caged by the crib or plate it does not exert any
forces on the lower incisors thus, they are retroclined
due to the pressure of the lips. After the appliances
are removed, the tongue pressure on the lower
incisors will result in their proclination. The force of
the tongue transfers to the nasomaxillary complex
and that is why the inclination angle is increased
in both groups. In this study, both appliances were
successful in forward movement of the maxilla. One
of the advantages of the tongue plate is that unlike
the tongue appliance it does not leave any marks
on the tongue of the patient. The tongue appliance
might bother the tongue and consequently parents
are complaining about minor inflammation of
the tongue. As can be seen in Fig. 15, the tongue
appliance has left marks on the patient's tongue.
It seems that the cooperation of the patient with

the tongue plate is better than with the tongue
appliance due to the smooth surface area of the
tongue plate and lack of irritation of the cribs.
The treatment used in this study was meant to correct
a skeletal problem as part of growth modification
and further treatment was done by using fixed
appliances.
5. CONCLUSION
Both treatment modalities were successful in moving
the maxilla forward. The crib of the tongue appliance
might bother the tongue and consequently parents
are complaining about minor inflammation of the
tongue. The smooth surface of the tongue plate
might therefore confer some advantages to this
system as compared to the tongue plate.
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Questions
1. Which one has been used to treat maxillary deficiency?
qa. Fixed tongue appliance;
qb. Tongue plate;
qc. Tongue appliance;
qd. All of them.

2. Which one is an extra oral appliance?
qa. Reverse chin cup;
qb. Tongue appliance;
qc. Fixed tongue appliance;
qd. Tongue plate.
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3. Which one does the patient wear easily during daily activities?
qa. Reverse chin cup;
qb. Tongue plate;
qc. Face mask;
qd. Chin cap.

4. Which one has no effect on the patients’ vertical growth pattern?
qa. Face mask;
qb. Chin cap;
qc. Reverse chin cup;
qd. Tongue plate.
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ABSTRACT

https://doi.org/10.25241/stomaeduj.2020.7(4).art.5

Introduction The assessment of facial growth has always had a relevant importance in anatomy and
morphological sciences. This article aims at presenting a method of facial superimposition between 3D
models which provides a topographic map of those facial areas modified by growth.
Methodology Eight children aged between 6 and 10 years were recruited. In December 2010 they
underwent a 3D scan by the Vivid 910 laser scanner (Konica Minolta, Osaka, Japan). The same procedures
were performed another five times, in June 2011, September 2011, January 2012 and September 2012; in
total 6 analyses were performed on the same subjects in a time span of 21 months.
Three-dimensional digital models belonging to the same individual were then superimposed on each other
according to 11 facial landmarks. Three comparisons were performed for each individual, referring to the
period between December 2010 and June 2011, between June 2011 and January 2012 and between January
and September 2012.
Results Results show that the protocol of superimposition gives a reliable image of facial growth with
high sensibility: in detail, even the slight facial modifications due to different expressions are recorded. The
method can also quantify the point-to-point difference between the two models, and therefore give an
indication concerning the general increase or decrease of facial volume.
Conclusion This approach may provide useful indications for the analysis of facial growth on a large sample
and give a new point of view of the complex field of face development.
KEYWORDS

Anatomy; Morphological Sciences; Facial Assessment; Facial Growth; Laser Scanner.
1. INTRODUCTION
Facial assessment, performed both from a
metrical and morphological point of view, is one
of the most ancient issues in anatomical and

anthropological sciences, since the face is the main
tool for communication and interaction with the
environment; pionieristic studies were performed
by Leonardo da Vinci and Albrecht Dürer, and deal
with the graphical methods useful to describe the
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Figure 1. on the right, 3D laser scanner (Konica Minolta, Vivid 910); on the
left, example of acquisition of the face of a child recruited in the study.

facial morphological variation [1]. Charles Darwin
first analysed the facial expressions and explored the
importance of the face in evolutionary programs of
interaction between individuals of the same species
[2]. In the 19th century, with the beginning of modern
forensic anthropology, the metrical analysis of the
face was analysed with identification purposes
by Alphonse Bertillon who developed a system of
recording called bertillonage [3]; in the early 20th
century, the importance of the face was explored
for what concerns the relation between personality,
moral behaviour and morphological facial traits,
by Lombroso [4]. The revolutionary discovery of
X-rays allowed scientists to perform more precise
analyses of facial morphology, which was one of
the main issues of the new technology [5]: however,
only in the last 30 years the study of the face has
gained popularity as shown by the huge increase
of studies published on this topic thanks also to
the introduction of more advanced diagnostic
technologies such as CT scan and MRI (magnetic
resonance imaging). Since the early eighties, both
ot them have been widely applied to the 3D study
of cranium and facial soft tissues [6]. Also, modern
3D image acquisition systems, both based on a
non-contact (laser scanner, stereophotogrammetry)
and contact approach (electromagnetic and
electromechanical digitizers, ultrasound probes)
have been introduced for anthropological,
anatomical and clinical investigations [7]. The use
of such technologies allowed the operators to
perform an easier recording and quantification of
facial metrical parameters, in order to increase data
and to analyse the chances of practical application

Stoma Edu J. 2020;7(4): 268-273

of the information obtained. As to the relation
between craniometric measurements and age,
literature provides several articles dealing with the
development of different facial traits in children and
juveniles; Farkas for example analysed the degree
of growth of different cranial and facial parameters,
pointing out the percentual modifications [8]. In more
recent times, different studies have been published
concerning the sectorial development of single
facial areas, such as lips [9], ears [10,11], nose [12]
and the orbital region [13,14]. The modification of
face with age was improved by analyses concerning
the movement of facial landmarks with time, with
consequent modifications of facial profiles [15,16];
in detail, literature ascertained that between 6 and
11 years of age the vertical diameters of the face
increase, especially in the middle and upper thirds of
faces: then, at 10 years circa in females and at 13 years
circa in males the facial profiles are close to the adult
model, with a dislocation of the main landmarks. Up
to 11 years the trend is similar in both genders; then
females show a spurt at 11-12 years circa, followed
by a progressive decrease of bodily development.
On the other hand males are affected by a delayed
growth, which remains constant from 11-12 to 1617 years. As a consequence, at 14-15 years of age
females have a facial configuration similar to the
adult one, whereas males of the same age are still
in active growth. In females, the upper and lower
thirds have their higher degree of development up
to 11-12 years circa; on the other side, males begin to
increase the lower third from 12 to 13 years.
As one can notice, most of the literature actually
deals with linear measurements which remain the
traditional way to explore facial morphology: in such
cases, the increase of single parameters is usually
assessed as a percentage of the adult measurements.
In time, the linear approach to facial growth has
provided epidemiological information concerning
the modification of different parameters; in the last
years, research in this field has known a relevant
improvement thanks to the advanced 3D image
acquisition techniques: the main advantage consists
in the chance of measuring dimensional parameters
which cannot be evaluated in vivo (for example,
geometrical areas and volumes included within facial
landmarks). This was an attempt both at applying
the 3D image acquisition systems and at finding the
same standardization as for linear measurements
[12,13]. However the measurement of facial surfaces
and volumes is only one of the advantages deriving
from the application of modern technologies: in fact
these methods allow the operators to acquire a 3D
digital model of face, which can be used in a virtual
space and, for example, superimposed to other
images. The main task consists in performing a pointto-point comparison between the two surfaces. An
example of such application derives from the study
of facial motion and mimicry, provided by Popat
et al. who used a stereophotogrammetric motion
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Figure 2. definition of 11 landmarks for facial superimposition.

Figure 3. example of chromatic sheet of comparison between two 3D
models from the same individual.

Figure 4. chromatic figures of growth in child n° 1.

analyzer, recorded subjects during the performance
of verbal and not verbal animations, and assessed
facial motion by superimposing sequential frames
on the baseline [17,19]. The superimposition of 3D
models allows the operators to gain both a qualitative
and quantitative assessment of modifications of
faces in comparison with the neutral expression, also
creating a chromatic image which can provide easily
readable information concerning the facial areas
more affected by modifications.
However, this procedure has some limits
acknowledged also by the authors, especially for
what concerns the methods of superimposition of
the 3D profiles which necessarily must be based on
the use of a facial reference area which is supposed
to be stable during the different acquisitions. In
addition, this approach has not yet been applied to
the analysis of facial growth.
This article aims at exposing a novel protocol of 3D
model superimposition for the assessment of facial
growth dynamics, which, in the future, may provide
useful information for anatomical and morphological
sciences.
2. MATERIALS AND METHODS
Eight children, aged between 6 and 10 years, four
males (n° 1, 2, 5, 7) and four females (n° 3, 4, 6, 8) were
recruited: subjects affected by facial pathologies
and deformities were excluded. All the following
analyses were performed after signature of a specific
consent by the parents. In December 2010 the
eight children underwent a 3D scan by Vivid 910
laser scanner (Konica Minolta, Osaka, Japan); a 3D
digital model was built by five scans obtained in five
positions (frontal view, right and left profile, right
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Figure 5. chromatic figures of growth in child n° 2.

and left ¾ position (Fig.1). The same procedures
were performed another five times, in June 2011,
September 2011, January 2012 and September
2012; in total 6 analyses were performed on the
same subjects in a time span of 21 months.
The modification of facial morphology on 3D scans
was evaluated from a qualitative point of view
following a protocol of facial comparison. In detail,
11 facial landmarks (right and left endocanthion,
exocanthion, alare, chelion: in the midline selion,
gnathion, subnasale) were identified on all the 3D
scans from the same individual by VAM (Canfield
Scientific, NJ, USA) software. The system was
required to superimpose two 3D models from
the same subject in order to reduce the distance
between the corresponding points (Fig. 2). In order
to follow facial growth, three comparisons were
performed for each individual, referring to the period
between December 2010 and June 2011, between
June 2011 and January 2012 and between January
and September 2012. This procedure allowed the
operator to obtain a chromatic sheet of the face,
where the growing zones are colored in blue and
the zones which showed a reduction are in red.The
unchanged areas are indicated in green (Fig. 3).
3. RESULTS
Subject n° 1 (male, analysed between 80 and 101
months of age) showed an increase in the lower
third of the face between December 2010 and June
2011: limited areas of increase are observed also
in the palpebral regions, although they may be
due to the different position of the eyelids during
the second scanning (the child had his eyes closed
during the second scan, whereas they were open
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Figure 6. chromatic figures of growth in child n° 5.

Figure 7. chromatic figures of growth in child n° 7.

Figure 8. chromatic figures of growth in child n° 3.

Figure 9. chromatic figures of growth in child n° 4.

during the first one). In January 2012 there was an
increase of the entire face, but only on the left side in
the perioral region and nose, whereas the right side
did not show modifications. At the end of the data
collection, the same region was affected by a slight
decrease (Fig. 4).
Child n° 2 (male, analysed between 123 and 144
months of age) first showed an increase in the frontal
area, and at the second comparison an increase in the
malar region, bilaterally. However, also in this case,
the increase may be due to the smiling expression
of the child. At the end of the experiment, the areas
with a true increase were the nose and the perioral
region (Fig. 5). Subject n° 5 (male, analysed between
131 and 152 months of age) showed an increase at
first limited to the left side of the face, whereas in the
second comparison the entire face was affected by
a decrease in size. In the last time point assessment,
the nose and the right and left malar zones showed
an increase in size (Fig. 6).
Subject n° 7 (male, analysed between 102 and 123
months of age) showed an increase at the nose,
bilateral malar zones and perioral region. However,
since the second comparison, the entire face was
affected by a strong decrease, first limited to the
left side of the face, and then extended to the right
side (Fig. 7). On the other hand, the girls analysed
showed different modifications: subject n°3 (analysed between 86 and 107 months of age) in all the
comparisons showed an increase of the oral region,
with limited modifications (slightly prone to the
decrease) in the rest of the face (Fig. 8).
However, also in case of the females, strong differences between age ranges within the same
individual were noticed; subject n°4 (analysed
between 108 and 129 months of age) both during
the first and second comparison was affected by a
decrease of facial areas, followed by an increase of
the entire facial zone in the last time point (Fig. 9).
The same differences, although with a stronger trend
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towards increments in facial dimensions, are shown
by the three comparisons of subject n° 6 (analysed
between 119 and 140 months of age) (Fig. 10).
Subject n° 8 (analysed between 72 and 93 months
of age) showed an increase at the left malar zone; at
the second and third comparison, an increase was
observed at the cheek: however, also in this case, the
different expression of the child may have played a
role (Fig. 11).
4. DISCUSSION
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The study of facial growth has always been one of
the most interesting and frequently treated topics in
anatomy and morphology, so far conducted through
the assessment of linear measurements, as stated
in Farkas’ study [8]. The introduction of modern 3D
technologies gave a relevant impulse to the analysis
of deeper dynamics of facial development by the
metrical assessment of surfaces and volumes [20,21].
However, additional information may be available
by the superimposition of 3D models from the same
individual, which may provide a topographic pointto-point visualization of growth processes.
The study aimed at verifying the relation of a novel
protocol for the superimposition of 3D models, as
a study model for the assessment of facial growth:
the preliminary results showed interesting starting
points for further research.
First, the analysis of facial surfaces pointed out that
the increase of surfaces does not show a progressive
trend in time; this indicates that the modification
of facial surfaces is affected by other variables
in specific periods, such as environmental and
individual factors.
Another interesting information deriving from the
analysis of facial surfaces in vivo is the general lack
of symmetry in growth for both males and females.
This is an interesting datum, since it confirms the
general information concerning the asymmetry of
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Figure 10. chromatic figures of growth in child n° 6.

facial measurements [19,22]. The asymmetry of the
face is well known, and is observed both in adults
and children: the actual study points out that facial
growth also seems to follow the same asymmetry.
Finally, the method of superimposition was able to
detect the slight modifications due to the different
facial expressions: this provides an additional
indication concerning the sensitivity of the approach.
5. CONCLUSION
From this point of view, the actual study points out
that the superimposition of 3D models may provide
additional information, especially with respect to the
sectorial development of facial areas. The application
of this technique to few children provided some
insight into a deeper analysis of the phenomenon of
facial growth: clearly further studies are needed, on
larger samples, in order to test the new protocol and
provide a more decisive contribution to the analysis
of facial age-related modifications. Nonetheless, in

Figure 11. chromatic figures of growth in child n° 8.

general, the present technical note has shown the
large potential of the applied method in the study of
facial morphology.
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Questions
1. Which technique of acquisition is not X-ray based?
qa. Laser scanner;
qb. CT-scan;
qc. Conventional radiography;
qd. CBCT scan.

2. Who analysed facial growth in children setting percentual modifications?
qa. Leonardo da Vinci;
qb. Charles Darwin;
qc. Leslie Farkas;
qd. Alphonse Bertillon.

3. Through which methods can facial morphology be analysed?
qa. Laser scanner;
qb. CT-scan;
qc. NMR;
qd. All the above.

4. Which facial measurements most increase between 6 and 11 years?
qa. Horizontal ones;
qb. Vertical ones;
qc. Both of them;
qd. None.
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ABSTRACT

https://doi.org/10.25241/stomaeduj.2020.7(4).art.6

Background The COVID-19 pandemic does not leave the dental practice unattended. In Part 1 the reason
why measures should be taken was explored.
Objective The objective is to review the measures that can be taken to minimize the risk of tranmission in
the dental practice.
Data Sources These measures can be classified according to the guidelines of the National Institute for
Occupational Safety and Health (NIOSH).
Study Selection A qualitative approach explores the applicability of these guidelines to the dental practice.
Data Extraction In order to prevent aerosol transmission in the dental practice a large number of changes
are needed. It concerns hygiene protocols, organizational protocols and architectural changes, none of
which are backed by a legal framework.
Conclusion Until a vaccination program is introduced to counter the COVID-19 pandemic in a country, the
dental society will need to take measures to prevent aerosol transmission in the dental office. The pyramid of
measures according to NIOSH offers a suitable frame to classify all measures. Any legal regulatory intervention
could use this framework.
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1. INTRODUCTION
After the outbreak of COVID-19 in Wuhan, China, the
virus spread to the rest of the world and on March
11, 2020, the COVID-19 pandemic was formalized
by the World Health Organization. Part 1 of the
manuscript did answer the question why a lasting

influence of the COVID-19 pandemic on the general
dental practice could be expected in the absence of
a vaccination program. The second part tries to list
all measures that could be taken (hygiene measures,
organisational and architectural changes) and to
provide a framework according to NIOSH pyramid
which is well-known in the industry [1].

OPEN ACCESS This is an Open Access article under the CC BY-NC 4.0 license.
Peer-Reviewed Article
Citation: Politis C, Schuermans A, Lagrou K, Vande Putte M, Kruth JP. IInfluence of the COVID-19 pandemic on dental practice: measures to be taken the experience of an European University Hospital (part 2). Stoma Edu J. 2020;7(4):275-285.
Received: September 13, 2020; Revised: September 18, 2020; Accepted: September 27, 2020; Published: September 29, 2020
*Corresponding author: Prof. Dr. Constantinus Politis, MD, DDS, MM, MHA, PhD; Full Professor & Chairperson Oral & Maxillofacial Surgery
Kapucijnenvoer 33B, BE-3000 Leuven, Belgium
Tel. +32 16 341780; Fax: +32 16 332437; e-mail: Constantinus.Politis@uzleuven.be
Copyright: © 2020 the Editorial Council for the Stomatology Edu Journal.

Stoma Edu J. 2020;7(4): 275-285

pISSN 2360-2406; eISSN 2502-0285

275

Politis C, et al.

Review Articles

www.stomaeduj.com

Figure 1. "Aerosolised" after light signals in recording studios.

Figure 2. Between patients,
a "transition time" should be
observed to disinfect the treatment
room at the most sensitive points
of contact.

2. METHODOLOGY: CLASSIFICATION OF
MEASURES
When considering COVID-19 as a new infectious
agent for dental practice, it seems wise to follow the
pyramid of basic interventions that apply to every
workplace, the “hierarchy of controls” as defined
by the National Institute for Occupational Safety
and Health (NIOSH) in the United States. Infection
control measures can also be tested against this
criterion in order to arrive at practice-oriented
recommendations [2].
Five questions are asked:
- Can the agent be eliminated?
- Can the agent be replaced by a less harmful agent
(substitution)?
- Can the employee be isolated from the agent (technical controls)?
- Can the working method be adapted (administrative
control)?
- Is personal protective equipment (PPE) possible?
3. RESULTS
3.1. Elimination
Elimination means no exposure to the COVID-19
virus. This is the purpose of the lock-down, of the
quarantine measures and PCR testing. By ensuring
that, no COVID-19 positive patients in the dental
practice undergo any aerosol generating procedure.
Dental treatments in COVID-19 positive have been
assigned to treatment centres equipped for this
purpose if the treatment could not be posponed.
Another means is a vaccination schedule for the
population that cancels out the virus spreading.
However, in the absence of a vaccine and systematic
PCR screening, each patient must be considered as
a possible source of infection for the COVID-19 virus
and, mutatis mutandis, for all aerosol-transmitted
germs (chicken pox, influenza, tuberculosis, measles,
etc.). The elimination of the source of infection in the
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dental chair cannot be achieved conclusively, but in
the hierarchy of measures it is preferable that it takes
place as close as possible to the source, in fact as
close as possible to the potentially infected patient.
In concrete terms, the production and diffusion
of aerosols must be tackled and contamination
through direct and indirect contact with the source
of contamination must be avoided or prevented.
The following measures, under the heading of
elimination, will appear in infection control protocols
in the future, if they are not already present :
- as soon as possible: vaccination
- questionnaires to prevent potentially infected patients coming into the dental practice
- point-of-care PCR testing
- other point-of-care diagnostic testing for COVID-19
- measuring the patient’s temperature: if >37.3°C, the
patient should contact the general practicioner.
- The patient washes his hands with soap and water
and, after drying them with pure paper wipes,
disinfects them with an alcohol hand solution (>
70%) when entering the practice.
- the patient must wear a mouth mask up to the office
chair
- the patient enters the practice alone (unless supervision is required)
- contactless access to the practice chair
- rinsing the mouth with 1% hydrogen peroxide or
1% povidone iodide mouthwash before any intervention causing aerosol production
- use of the rubber dam whenever possible
- use of surgical suction with a flow rate of 300 l/min
where possible
- patients with drooling: scopolamine or atropine
patch
- the use of mobile extra-oral fog extraction systems
- the use of disinfectants in tap water of rotating
instruments or ultrasonic instruments.
All current measures for cleaning and disinfecting
surfaces remain valid both inside and outside the
splash zone; in this case, the surface is first cleaned
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Figure 3. From left to right: a surgical nasal mask, an FFP-2 nasal mask
with valve, an FFP-2 nasal mask without valve.

of visible dirt and only then disinfected following the
guidelines for the correct use of disinfectant; as an
example, but not exhaustively [3,4,5,6,7,8,9,10,11,12,
13,14,15,16]:
- Alcohol-free wipes (wipes) based on a mixture of
several different quaternary ammonium compounds
and a biguanide have a broad biocidal spectrum;
this intermediate degree of disinfection is sufficient
for the COVID-19 virus.
- A higher degree of disinfection can be achieved
with concentrated sodium hypochlorite, but beware
of chlorine applications on stainless steel: in the long
term, stainless steel will be affected; especially with
lower quality stainless steel, this effect will be more
quickly noticeable.
- Surfaces can be disinfected with more than 70%
alcohol after cleaning.
- Electrical or electronic appliances are rubbed
with alcohol-based disinfectants to prevent
damage. Computers, keyboards and accessories are
disinfected with 70% isopropyl alcohol to prevent
damage to the LCD screen.
In a hospital context, experience is gained by making
the treatment room reusable during the transition
period :
- Nocolysis: this involves atomisation with an 8%
hydrogen peroxide solution; this hydrogen peroxide
is transformed into oxygen radicals which inactivate
viruses and bacteria; this mist is toxic; for a 50 m3
room, a spraying time of 3 minutes and an average
waiting time of one hour (exposure time, ventilation
time) is required; this solution is expensive.
- There are systems for disinfecting treatment rooms
and entire operating theatres based on UV-C light,
but they are not used in general dental practice
because the UV-C light for this application is
unprotected and toxic, but also because of the high
cost of these devices [17].
The infectivity of the air depends on the size of the
room, the number of air changes, the procedure
(aerosol or not), the number of people in the room
(coughing or not): allowing natural ventilation by
opening the windows wide always has an important
place in the prevention of infections [18,19,20].
3.2. Substitution
Substitution of the infectious agent by a less harmful
agent is not possible for COVID-19.

Stoma Edu J. 2020;7(4): 275-285

Figure 4. Prolonged wearing of an FFP-2 mask causes
pressure sores on the facial
skin.

3.3. Technical measures
The main innovation that will be triggered by the
COVID-19 virus is air treatment in dental practices.
Hospitals have had to invest in this area for several
decades, both for general air quality and for treatment rooms or operating theatres [21,22,23].
We expect measures to be taken in both dental
intervention rooms as in the general dental practice.
3.3.1.Treatment area
Hospitals have different “classes” of surgery or
treatment rooms [24,25].
- A “treatment room” in a Belgian hospital has no
“class”, no clean or limited ventilation system, no
HEPA air filtration, if possible, a ventilation rate of
6 is achieved. It is impossible to measure over- or
underpressure because these treatment rooms
are often not airtight. Ventilation can be achieved
by opening the windows or using a ventilation
device if there are no windows. Usually an ISO class
8 according to ISO14644 is obtained at rest (i.e.
maximum 3520000 particles > 0.5 μm and maximum
29300 particles > 5 μm). It is these particles or dusts
that can serve as carriers for possible bacteria and
viruses, just as aerosols can serve as carriers for the
COVID virus. The number of colony-forming units
allowed is < 500 CFU/m3. This is in fact also the
situation in most dental practices.
- Class 2 operating theatres (also called performance
requirement 2) have a mixed ventilation system,
HEPA air filtration, a multiple ventilation factor of 6
to 30 times (criterion for new buildings). Usually an
ISO class 7 according to ISO14644 is imposed at rest
(i.e. max. 352000 particles > 0.5 μm and max. 2930
particles > 5 μm). The permitted number of CFU/m3
is < 200. The operating theatre (zone 1) is normally
over-pressurised compared to the rest of the hospital
(zone 2) in order to protect the operating area from
environmental contamination. Overpressure in
the room is possible if it is constructed in a sealed
manner. Different rooms can be operated by a
common ventilation system. The exhaust air is
always blown outside (no air recovery).
- A class 1 operating theatre (or performance
requirement 1) is equipped with an unmixed
ventilation system, laminar flow integrated in the
plenum, HEPA filtration, a ventilation rate of between
30 and 60x per hour (criterion for new buildings),
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Figure 5. Procedure under local anaesthesia in a PCR negative patient
with low aerosol production; no drilling. On the right, an FFP-2 mask is
worn with a valve. A conventional surgical mask would have sufficed in this
situation (PCR negative).

Figure 6. Procedure under local anaesthesia in a PCR-negative patient
with high aerosol production; drilling takes place. In this case, it is preferable
to wear safety glasses, an FFP-2 mask without a valve and a disposable
apron. The FFP-2 mask of the person on the right side of the operating table has an exhalation valve and is therefore defective.

an ISO class 5 system at rest below the plenum and
ISO class 7 at the periphery and a maximum of only
10 CFU/m3 allowed. The operating theatre (zone 1)
is located in an operating room (zone 2) which is
separated from the rest of the hospital (zone 3).
The air flow is from zone 1 to zone 3. This type of
operating theatre usually has one ventilation unit
per operating theatre. The extracted air can be
partially recirculated and re-injected through the
HEPA- filters in the plenum.
- Fungal infections are not allowed in classrooms or
treatment rooms.
- Operations under general anaesthesia usually take
place in class 1 or class 2 operating theatres, while
oro-maxillo-facial surgery and dental treatments
which can be performed under local anaesthesia or
IV sedation are located in treatment rooms.
The operating theatres operate with an overflow of
air from the room to the environment to prevent
pathogens from entering the operating room
from outside and compromising the sterile field.
This is achieved by blowing more air into the room
than is sucked in. The excess air escapes from the
room through the door slots or grilles. If the room
is sufficiently sealed, the air flow can be properly
controlled and even measured with differential
pressure meters. This is called positive pressure.
In the case of an infected patient in the operating
room, the patient is the source of the pathogens and
to maintain the source of infection in the operating
room, it is necessary to modify the air flow from the
environment to the operating room, or to create a
negative pressure [26]. More air is then extracted
than is blown in. If possible, the contaminated air
is diverted to the outside by a powerful extraction
system with a double filter (pre-filter and HEPA filter).
If the air is recirculated anyway, as in class 1 operating
rooms, it is returned through the HEPA filters into the
plenum before entering the operating room again.
In the dentist’s treatment room, only the surgical
suction is able to draw in the aerosol most powerfully

because it is located in the aerosol production area.
An ordinary saliva aspirator does little to control the
production of aerosols. Surgical suction does have
an effect on the transmission of droplets and droplet
nuclei [27,28]. An extra-oral saliva aspirator may
be effective in some situations, but it is designed
for industrial use and is very bulky and intrusive in
practice. As COVID-19 likes humidity, the installation
of a dehumidifier can be defended on a theoretical
basis [29]. A stand-alone dehumidifier is usually
sufficient for a space of 100 m2. Humidity in a dental
practice comes from the aerosols created during
the dental treatments, from evaporation after
disinfection of surfaces and spaces and from the
autoclave. However, if regular natural (windows) or
mechanical (ventilation devices) ventilation takes
place, the room will already be dehumidified in this
way. The added value of a stand-alone dehumidifier
will then be much more limited or even non-existent.
These are devices designed to purify the air quality
and reduce the number of particles circulating in
the air, but without any effect on the transmission
of droplets :
- Air disinfection systems based on UV-C light
with a peak emission wavelength of 253.7 nm; the
contaminated air is sucked into the unit where it
is irradiated by a number (often 4) of UV-C lamps
which inactivate all biological particles by damaging
the DNA. These units can be operated during active
dental treatment and do not allow UV-C radiation to
escape thanks to the good shielding of the housing.
There is no production of ozone or other by-products.
These devices are suitable for killing bacteria, viruses
and fungi. Care must be taken with UVC as UVC is
harmful to plastics.
- Air disinfection systems based on HEPA filtration
are realistic for the general dental practice because
of the affordable price, the absence of any toxicity
and because they do not require any interruption of
practice. HEPA filters are well known in the hospital
sector where they are integrated into the plenum of
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Figure 7. PPE in the form of PAPR when entering the operating room to
perform an aerosol-producing procedure on a COVID-19-positive patient
in the contagious phase.

Figure 8. Even if a dentist takes maximum personal protective measures,
he or she cannot prevent consecutive patients from becoming mutually
infected with aerosols; additional ventilation measures are necessary.

operating theatres. The room air flows over a HEPA
filter and an activated carbon filter with a filtration
efficiency > 99.9% for all particles between 0.3 μm
- 0.4 μm. Simple commercial stand-alone units are
generally suitable for treatment areas of 75 m3 and
allow about 4 to 6 air changes per hour, depending
on the filtration rate. The main disadvantage of these
units is noise. The position of the unit must prevent
aerosols from being sucked into the dentist.
- mobile or wall-mounted air purifiers based on
ionisation are extremely effective and broadspectrum and are capable of removing viruses,
bacteria, prions and odours [30,31,32]. The particles
are, so to speak, electrocuted and collected in an
activated carbon collector. In addition to pulverising
the aspirated particles with negative electrons, the
ioniser also creates reactive oxygen radicals. The
cartridges of these air purifiers must be replaced
regularly. These devices can also be installed in
rooms where there is over- or underpressure. These
devices have a low air flow rate. Approximately 2.5
air changes per hour are achievable for commercially
accessible units. Larger units are available with more
air changes per hour, but less suitable for general
practice. It is important to check that the unit does
not produce ozone as an end product. Most ionizers
on the market are also equipped with some filters
to stop coarse particles before the residue passes
through the ionizer.
- Devices that inactivate micro-organisms on the
basis of cold plasma (= ionised gas) and HEPAfiltration work by generating a high electric field of 10
kV/cm in the cold plasma vacuum reactor by means
of dielectric barrier discharges in which oxygen
radicals disinfect the air, and the filters ensure that no
particles leave the device [33,34,35]. These are fastacting devices (less than 2 minutes for a treatment
room) with an inactivation efficiency of >99.9%
for particles greater than 0.3 μm without leaving
residues. The disadvantage is their weight (around
200 kg) and the high cost of their maintenance. This
technology was originally developed for the MIR
space station. Fungi such as Aspergillus are resistant

to inactivation by cold plasma. Natural ventilation by
opening windows can achieve up to 10 air changes
per hour, but depends on a number of important
parameters such as wind, outside temperature,
window type, surface area, room orientation and
opening duration of the windows. In order to
reduce air contaminants by 90%, 2.5 air changes are
required [36,37,38]. The time required depends on
the number of air changes per hour achieved. For
the calculation of the required change time (= time
needed between the last aerosol production and the
entry of the next patient into the treatment room),
any scientific studies carried out in a real dental
practice environment are still missing. As a rough
estimate, without a rocksolid scientific basis, it is
assumed that the time required for 2.5 air changes
with closed windows without mechanical ventilation
can vary between 5 and 25 hours, whereas widely
open windows on either side of the treatment room
can complete the work in 5 minutes. Open windows
and mechanical ventilation seem to achieve this in
15 to 30 minutes. In rooms producing aerosols, the
World Health Organization does not recommend 2.5
air changes per hour, but 6 to 12. A unit with a flow
rate of 400 m3/h placed in a standard 40 m3 box will
provide 10 air changes per hour [39,40].
3.3.2. General dental practice
In contrast to class 1 or 2 operating theatres, where the
large amount of ventilation air is cooled and filtered
in the ventilation system, in treatment rooms or in
most dental practices, autonomous air conditioning
units are required to achieve pleasant temperatures
all year round. Harmful micro-organisms can escape
through such systems [41,42]. It is therefore important
to ensure that rooms, windows and doors are well
sealed and to use air filters and air conditioners that
are regularly maintained and replaced. In practice,
filters should be replaced at least once a year and
drip pans should be cleaned. For more sensitive
operations, it is even recommended several times
a year. Ventilation through natural or mechanical
extraction works. Contamination of a dwelling
adjacent to the practice by a collective ventilation
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Figure 9. Most outpatient dental and oral surgery facilities are currently not equipped for aerosol control or ventilation, nor for physical separation or
separate walking routes for patients and the provision of care.

system is unlikely, but it is recommended that, if
possible, a distance of 5 to 10 metres should be kept
between the discharge grille and open windows or
the suction grille. The movement of impure air from
central rooms to service rooms (garages, cellars, etc.)
may be insufficient if, for example, the windows of
these service rooms are open.
3.4. Organisation of the practice
Many trends already present in the hospital sector
will accelerate their entry into the general dental
practice: digital appointment management,
numerous smartphone applications for contactless
payment, filling in questionnaires, access and
completion of one’s own dental record [43].
A treatment room where an aerosol is produced will
remain closed with an indicator light to prevent entry
during treatment (Fig. 1). At the reception perspex
creates a safe partition between the patient and the
receptionist. In between two successive patients,
there should be time for a complete cleaning of the
unit and the contact points of the patient and the
practitioner (door handle, lamp, chair, keyboard). In
a conventional hospital environment, the “transition
times or change-over time” in an operating theatre
are known (Fig. 2) [44].
Wall posters, patient leaflets with instructions and
guidelines, digital wall signs with information, signs,
indicators and markings on floors and walls are
among the possibilities.
In places where patients come, it should be possible
to disinfect their hands and obtain a mouth mask.
The decoration of the rooms should be very sober;
drinking fountains should be avoided.
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Since using the toilet also causes hand disinfection
by touching the glasses, the creation of an aerosol
after flushing the toilet will also require technical
innovations, e.g. the installation of UV-C light for
decontamination, and the invitation to wash hands
thoroughly after each use of the toilet should be
displayed [45,46,47,48,49]. Pets will be left in the car
park and personal belongings will remain at home
or be stored in a locker. The practice is organised
in such a way that contact with people and objects
is kept to a minimum, including doorbells, door
handles, payment terminals and other points of
contact. Video consultations can be useful in general
dentistry for triage, questionnaire completion,
follow-up and assessment of problems that do not
necessarily require an intra-oral examination.
Existing guidelines on waste management are
sufficient [50]. Although less critical than not
respecting deadlines in the legal profession, the
expiry of storage periods for disinfectants should
be monitored with the establishment of systems
to record regular maintenance, cleaning, toilet
cleaning. Water-based disinfectants may be stored
for 7 to 14 days once opened; in the case of alcoholic
solutions, no storage period is used unless limited
by the manufacturer. Maintenance contracts and
cost-benefit analyses and vaccination schedules for
auxiliaries should not be missed.
3.5. Personal protection measures
As far as personal protective measures are
concerned, all guidelines on hygiene and hand
washing remain fully in force [51]. Nothing has
changed with regard to gloves in dental practices
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either. It should be emphasised that hands must be
washed or disinfected (alcohol > 70%) before and
after wearing gloves. This is because the gloves are
not completely sealed. The penetration of the virus
was demonstrated in 8-14% of the sterile gloves
examined. Sterile gloves must also be changed
every hour during critical medical procedures. The
three reasons for regularly changing gloves are lack
of complete occlusion, damage to the gloves by
sharp objects (instruments) and contamination of
the hands when removing the gloves.
Sciensano reports that it is necessary to wear
professional clothing, including shoes. As aerosols
can precipitate on clothing, contact contamination
is possible afterwards. To avoid this, one of the
following choices is recommended (Sciensano) [38]:
- Wear a disposable long-sleeved apron and replace
it between patients.
- Wear a long-sleeved overshirt made of washable
fabric and replace it between each patient, and wash
it at 60°C before the next use. Waterproof aprons are
ideally made of polypropylene with a density of at
least 25g/m2.
- Wear a washable short-sleeved fabric apron and
wash the forearms between each patient.
- The aerosol-infected apron should be removed
before leaving the treatment area and placed in the
appropriate garbage bag or dish basket.
It makes sense to wear a surgical cap or headgear.
Overshoes are not useful. Wearing professional
silver-impregnated aprons makes no sense because
silver usually disappears after about ten washes
along with the supposed protection [52].
For patients who are known to be COVID positive
and need urgent treatment, long-sleeved splash
aprons and washable shoes should be worn.
The existing guidelines of the High Council of Health
(Publication no. 8363) concerning the wearing of
nasal masks, corrective glasses, splash goggles and
face shields remain unchanged, with the difference
that in addition to tuberculosis, COVID-19 can now
be added [51]. The masks stop the drops that carry
the virus [53,54]. An FFP-2 mask must be CE-certified
and must not have an exhaust valve, as the health
care provider is then protected, but not the patient
(Fig. 3) . Mouth masks are exorbitantly expensive in
corona time: about 55 cents for a surgical mouth mask
and about 10 euros for an FFP-2 mask. Theoretically,
FFP3 masks offer better protection than FFP-2 masks
with regard to COVID-19, but in practice FFP2 masks
will suffice, also in the hospital sector. FFP stands
for Filtering Facepiece Particle (filtering particle of
the mask). FFP-2 is the European (EU) standard and
the equivalent of the N95 nasal mask certified by the
US National Institute for Occupational Safety and
Health (NIOSH). An FFP mask has the disadvantage
of causing pressure ulcers at pressure points and a
common complaint is that it is difficult to breathe or
work when worn for long periods of time (Fig. 4) [55].
In practice, this means that a dentist wears an FFP-2
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mask under the surgical mask and behind the face
shield or goggles during every aerosol-generating
procedure, or will wear the FFP-2 mask only if he
or she considers himself or herself to be one of the
groups at risk of suffering from a potentially severe
form of COVID-19 and therefore wishes to have
additional protection during aerosol-generating
treatments in the absence of PCR screening or
vaccination (Fig. 5, Fig. 6). The usefulness of surgical
masks and FFP-2 masks is lost if they get wet or are
poorly fitted. A face shield or face mask can reduce
short-term exposure to large infectious particles
and thus reduce contamination of nasal mouth
masks, but after 1-30 minutes, the total reduction
in contamination is only ± 23% according to some
publications [56]. Face shields are less effective
against small particles. After all, these particles can
stay in the air longer and can easily get behind the
face mask. Nasal masks and splash goggles or face
shields should not be touched by the healthcare
provider in the infected area [57].
Dentists who prefer to wear a surgical mask rather
than an FFP2 mask should preferably choose an
FFP2 mask with a valve, which allows much more
comfortable exhalation.
Reuse of surgical masks is not possible. Watering or
moistening surgical mouth masks is not a good idea.
FFP-2 masks can be reused twice after resterilization
with hydrogen peroxide and low pressure gas
sterilization [58,59]. Goggles and face shields are
washed with soap and water and, after drying,
disinfected with disinfectant alcohol or treated in
the instrument washer. PAPRs (Powered Air-Purifying
Respirators) are breathing apparatus in the form of
a bonnet or full face mask with a battery-operated
fan that conducts a positive air flow through a filter
to the bonnet [60]. The filter is the equivalent of a
HEPA filter that retains 99.7% of the particles in 0.3
μm. This type of maximum protection is justified
for the treatment of a COVID-positive patient in
the contagious phase, but it is almost impossible
to use in an ambulatory dental setting because
communication with the patient is completely
disrupted. There is also a high risk of infection if this
PAPR is taken off (Fig. 7) [61]. Even if a dentist takes
maximum personal protective measures, he cannot
prevent consecutive patients from infecting each
other through aerosols contaminating the air in the
treatment room; additional ventilation measures are
necessary (Fig. 8). An under-exposed chapter is one
of the many mistakes made when putting on / taking
off / removing personal protective equipment (PPE)
[62]. It is almost impossible to carry out donation
and removal protocols correctly without training.
Wearing a beard under a mask is a common mistake.
Keeping gloves on between surgeries or touching
clean surfaces with soiled gloves or touching the
surface of a mask with the hands explain why PPE
does not figure prominently in the hierarchy of
measures.
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4. INSTRUMENTS
With regard to dental instruments, no changes
have been made to the policy described in policy
document No. 8363 of the High Council of Health
in 2011. The 1957 E.H. Spaulding risk categories
continue to stand the test of time, even in coronary
periods [63]! To grind bite plates and other tips on
the chair, simply immerse them in 3% hydrogen
peroxide for 30-60 seconds before sharpening.
It is also recommended not to allow unused
instruments in the splash area or aerosol area to
prevent contamination.
5. ARCHITECTURAL INNOVATION
There is no doubt that the new surgeries to be
created offer great opportunities for architectural
innovation, as most oral and dental surgeries are not
equipped for aerosol and ventilation control (Fig. 9)
[64]. Several options exist to improve ventilation,air
quality and air disinfection in dental practice, apart
from other architectural interventions influencing
patient flows:
- The treatment cabinets could be designed to
obtain negative pressure by extracting more air than
it enters
- Good natural ventilation of the practice
- Air changes of at least 6 to 12 changes per hour
- Ventilation ducts that do not lead to another room
where people are sitting
- Control of air inlets and outlets
- Installation of HEPA filters
- Working with several practices that allow for a time
interval between practices
- Conversion of a parking space into a workspace for
waiting and recharging electric cars
- Good connectivity between the practice and the
car park with the necessary remote surveillance and,
if necessary, automatic license plate recognition at
the car park entrance or in the outside waiting area.
- The necessary facilities for maximum digitisation of
the practice
- If waiting rooms are still provided, taking into
account the rules of physical distance
- Concept allowing gateways with minimal contact
- Use of non-porous work surfaces and sinks impregnated with a homogeneous distribution of copper
oxide (Cu-O). Copper is bactericidal and virucidal.
In dental practices, closed shelves are preferred
to open shelves because open ones can be
contaminated by aerosols.
Innovation will also be needed in the treatment
unit to allow for quick and proper cleaning between
patients:
- Swivel arms should be avoided as much as possible.
- Redesign of drill pipes, air syringe, suction for
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cleanability and disinfection.
- Screens must be hidden without cables
- The spit bowl should be redesigned to be extremely
easy to clean and replace
- Automated pipe flushing.
It is not inconceivable that accreditation will be
required in the long term for surgery rooms. This
concept will have to take into account the existing
ISO standards for clean rooms in order to keep
pace with current regulations. ISO standards do not
determine the number of air changes, but rather the
maximum number of particles that can be found in
the air in the room in question per cubic metre. This
can be done by ventilation, filtration or both.
Again, it is possible to differentiate between
orthodontic practices with many children where
transmission problems (for COVID-19) have less
consequences and less aerosol production compared
to general dental practices where the practitioner
and 28 patient are almost always connected at a
short distance by an aerosol spray during intra-oral
healing procedures.
6. CONCLUSION
The COVID-19 pandemic highlighted aerosol
transmission in the chain of infection. Using the
NIOHS pyramid of interventions a systematic
approach can be utilized to combat aerosol
transmission in dental practice. The development
of new practices to be implemented is an excellent
opportunity for architectural renewal. In addition,
COVID-19 provides an impetus towards the
development of new technologies that generate
less aerosols and towards new concepts to facilitate
the disinfection of dental facilities and practices.
Extensive digitisation of the dental practice
was a trend that is now becoming a necessity.
Universities offer good education and training in
PPE. Professional associations will be needed to
maintain economically viable dental practices in the
health care field, accessible to all social strata of the
population.
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Questions
1. An operating room under negative pressure: which of the following is a correct
statement?
qa. Has no plenum;
qb. Needs no HEPA-filtration;
qc. Is the de facto standard in hospitals with COVID-19 wards;
qd. Is the standard when operating on COVID-19 patient.

2. Which of following is not true or applicable when discussing humidity in a dental
practice:
qa. Humidity in a dental practice comes from the aerosols created during dental treatments;
qb. Humidity in a dental practice comes from the autoclave;
qc. The added value of a stand-alone dehumidifier is only present if enough regular natural (windows) or

mechanical (ventilation devices) ventilation takes place;
qd. The added value of a stand-alone dehumidifier is limited or even non-existent if enough regular natural
(windows) or mechanical (ventilation devices) ventilation takes place.

3. Which of the following parameters does NOT fit the following statement: "Natural
ventilation by opening windows can achieve up to 10 air changes per hour, but depends
on a number of important parameters such as:"
qa. Outside temperature;
qb. Circadian rhythm;
qc. Window type;
qd. Surface area.

4. PAPR (Powered Air-Purifying Respirator): which of the following statements is
unjustified
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qa. Is synonymous for a FFP3 mask;
qb. Is a breathing apparatus in the form of a bonnet or full face mask with a battery-operated fan that

conducts a positive air flow through a filter to the bonnet;
qc. Has a filter with the equivalent of a HEPA filter that retains 99.7% of the particles in 0.3 μm;
qd. Carries a high risk of infection for the dentist when treating Covid-19 patients if this PAPR is taken off.
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ABSTRACT
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Background Child Abuse & Neglect is a worldwide social and public health problem, which has a multitude
of short- and long-term effects on children.
Objective Pediatric dentists are often the ones who, after a pediatrician, come to identify a child abuse
victim, so this article addresses the importance of the pediatric dentist in identifying the oral health issues
that can be associated with child abuse victims.
Data sources Web of Science, PubMed, Google Scholar were databases researched for peer review articles
in indexed journals.
Method Literature search was conducted and articles were selected according to the data provided
regarding child abuse and neglect and the relevant data were summarized.
Result Some medical providers may receive less education pertaining to oral health and dental injury that
are related to abuse or neglect as readily as they detect those involving other areas of the body.
Conclusion Pediatric dentists are encouraged to collaborate with pediatricians to increase the prevention
and detection of child abuse and neglect in children.
KEYWORDS

Child Maltreatment, Child Mistreatment, Child Neglect, Dentists, Pediatric Dentists.
1.INTRODUCTION
Child abuse and neglect is a problem that pervades
all sections of society. Many children are denied
the right to grow in a supportive and loving
family environment, which promotes a person's
development to his / her full potential. In 1997, three
million children were reported to Child Protective
Services (CPS) for some form of child abuse, and
about 1 million cases were proven after the CPS
investigation [1]. Statistics show that 1000 children
die every year as a result of some form of child abuse,
78% under the age of five, 38% under the age of one
year [2]. This makes the role of infant oral health care
provider extremely essential for early detection of
child abuse and neglect and proper management

of the same. According to “Save the Children”, a non
profitable NGO, the recent statistics regarding child
abuse in India are [3].
• The number of cases registered for child abuse rose
from 8,904 in the year 2014 to 14,913 in the year
2015, under the POSCO act. Sexual offences and
kidnapping account for about 81% of crime against
minors.
• Preventive measures designed to ward off strangers
were found to be ineffective as most of the offenders
were either relatives, acquaintances or somebody
they trust.
• Uttar Pradesh emerged as the state with the highest
number of child abuse cases (3,078), followed
by Madhya Pradesh (1,687), Tamil Nadu (1,544),
Karnataka (1,480) and Gujarat (1,416).
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Figure 1. Bruising seen in the lip area indicating physical abuse.

There are reports of child abuse and neglect cases,
but there are no definite guidelines to follow.
Delay in reporting abuse or neglect in young
children usually results in an arrest of the normal
developmental process. Attitude and behavioural
consequences depend on the time at which the
child’s developmental process is interrupted. The
degrees of impact of such developments are the
results of factors such as maltreatment of children,
lack of a supportive home environment, peer
pressure, and other immediate family members
and outside support from individual children [4].
This paper attempts to explain the importance of
reporting when such a situation is encountered in
the dental setup.
2. RECOGNIZING THE DIFFERENT TYPES OF
CHILD ABUSE
2.1. Types of child abuse
2.1.1. Emotional abuse includes failure to provide
the children with an appropriate and sympathetic
environment, and actions that have negative
consequences on mental health and development.
Children are most vulnerable; they need constant
support from the family and mainly during their
developmental period [4]. Mental abuse of children
can be very harmful, disrupting their mental and
physical health as well as their social and cognitive
development. Despite evidence that child emotional
abuse can cause long-term and serious harm to
a child’s development, health and safety, little
attention has been paid to how best to protect
children from child psychological abuse.
2.1.2 Child neglect is the most common form of
child abuse, a pattern of failing to meet a child's basic
needs, including inadequate food, clothing, hygiene
or supervision [5]. Detecting child neglect is not
always easy. Sometimes, parents may not be able to
care for the child physically or mentally, for example
a serious illness or injury, or untreated depression or

Stoma Edu J. 2020;7(4): 286-293

Figure 2. Emotional abuse.

anxiety. At other times, alcohol or drug abuse can
impair judgment and the ability to keep a child safe.
2.1.3. Physical abuse involves physical injury or
trauma to a child. It may be the result of a deliberate
attempt to harm a child or excessive corporal
punishment [6]. Many parents who are physically
abusive emphasize that their actions are just
disciplinary forms and ways for children to learn to
behave. But there is a big difference between using
corporal punishment for discipline and physical
abuse.
2.1.4. Sexual abuse Child sexual abuse is a complex
form of abuse caused by layers of guilt and shame. It is
important to recognize that sexual harassment does
not always involve physical contact [7]. Exposing a
child to a sexual situation or subject is subject to
sexual harassment, even without touching.
• Children who have been abused often suffer from
shame and guilt. They think they are the cause of
the abuse or have somehow been brought it upon
themselves. It can lead to self-loathing and sexual
and relationship difficulties as an adult.
• The shame of sexual abuse makes it very difficult for
children to come forward. They think that others will
not trust them, that they will be angry with them,
or that it will break up their family. Because of these
difficulties, false allegations of sexual harassment
are not common. If a child confides in you, take them
seriously.
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2.2. Indicators of abuse in infants
2.2.1. Physical abuse
• Craniofacial, head, face and neck injuries [8].
• Children in Foster care should be screened for oral
trauma, tuberculosis, gingivitis and other oral health
problems because some authorities believe the oral
cavity is a central focus of physical abuse because it
is entangled in communication and nutrition [6].
• Oral injuries with utensils such as bottle during
forced feeding, hands, fingers, or stained liquids or
caustic substances.
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Table 1. Recommendations for child abuse and neglect management.
What to do if you suspect a child is being
abused? Or if a child is confiding to you?

Child abuse is difficult to accept and even difficult to talk about, for the dentist and
children. When talking to abused children, the best way to encourage them is to show
calm reassurance and unconditional support[24-28].

Avoid rejection and stay calm.

Rejection is a general response to the news, which is as offensive and shocking as child
abuse. However, if the dentist exhibits rejection or disgust at what they are saying, the
child may be afraid to continue and shut down. No matter how hard it is, stay calm and
reassured.

Do not question

Let the child explain what happened in their own words, but do not ask the child any
leading questions. This can confuse the child and make it harder for them to continue
their story.

Reassure the child that they have not done
anything wrong.

It takes a long time to come forward about child abuse. Assure them that you take
what they say seriously and that it is not their fault[29-32].

Security comes first.

If you feel that your safety or the safety of the children may be threatened if you try to
intervene, leave it to the experts. You can provide more support later.

• Tongue, lips, buccal mucosa or pharynx, broken
displacement or avalanche teeth or fractures of the
facial bone and jaw.
• Appliance applied to the mouth can cause bruising,
lichenification or scarring in the corners of the
mouth.
• Physical Bite marks on a child's body are an indicator
of a child's physical abuse. Dentists trained as
forensic odontologists can help detect and diagnose
bite marks related to physical or sexual abuse.
• Adult handprints or bilateral injuries are indicators
of suspicion of child abuse.
The common site according to a study [8] for inflicted
oral injuries was the lip (54%) (Fig.1) followed by oral
mucosa, teeth, gingivae and tongue.
2.2.2. Sexual Abuse
The oral cavity is a frequent site of sexual abuse in
children [9] but oral lesions or infections are very
rare.
• Diagnosis of oral and peripheral gonorrhoea in
prepubertal children with appropriate culture
methods and diagnostic testing sexual harassment
[10-12].
• Unexplained injury or petechiae of the palate,
especially at the junction of the hard and soft palate,
may be evidence of forced oral sex.
2.2.3. Emotional abuse
• Extreme withdrawal, fear or anxiety to do anything
[13-17].
• Extreme behaviour – Fig. 2 (very compliant, demanding, passive, aggressive).
• The parent or guardian does not seem to be
attached [18-20].
• Acts either as an inappropriate adult (taking care of
other children) or an inappropriate.
2.2.4. Child neglect
• Clothes may not fit properly, be dirty, or be
unsuitable for the weather.
• Hygiene is consistently bad (matted and unwashed
hair, noticeable body odour).
• Untreated illnesses and physical injuries.
• Often left unattended or left alone or allowed to
play in unsafe conditions [21-23].
• Always often late or miss school.

Stoma Edu J. 2020;7(4): 286-293

3. THE ROLE OF THE PEDIATRIC DENTIST IN
CHILD ABUSE AND NEGLECT
Whenever a pediatric dentist assesses a child, there
is an intimate interaction between the child and the
caregiver (parent or guardian) and every opportunity
to see signs of child abuse and neglect. Most cases
of child abuse involve oral exploration, which is
provided as evidence [11].
3.1. Child Abuse Victim Reporting
Mandatory reporting[10] of child abuse and neglect
should be recommended. Reporting by required /
designated professionals (including pediatric dentist)
to the appropriate authorities regarding suspected
cases of physical and sexual child abuse and neglect
should be mandatory [33-37]. In the case of false
reporting, they are protected by law as long as they
are in good faith. They will be legally fined if they
fail to report. Under this law, no evidence is required
to report and what is reported is only suspicious
abuse. In India, such regulations have not yet been
introduced.
3.1.1. Who to report to? India has a wide range of
laws to protect children and child protection is
recognized as a major factor in social development.
Enforcement of laws is challenging due to inadequate
field human resource capacity as well as inadequate
quality prevention and rehabilitation services. As a
result, millions of children are subjected to violence,
abuse and exploitation. In the absence of ‘mandatory
reporting’ regulations and child protection services
in India, this is an important decision [38,39]. Reporting can usually be done to the police, the local child
welfare committee and even the ChildLine. However,
even after reporting, networking between different
professionals is usually required to follow the case to
its conclusion.
3.1.2. Childline. Launched by the Government of
India, the service is a 24-hour free phone service that
can be accessed by a distressed child or by dialling
1098 on his or her behalf on an adult telephone.
Childline provides emergency assistance to children
and then, depending on the needs of the child, the
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CHILD ABUSE VICTIM

Examination of sibling (if
any) for abuse

Separating the potential
offender from the child

Life threatening injuries
yes

No

Management of emergency
by physician.

Medical / dental
management of injuries

No

Is the child safe at home?
Yes

Admit/call ChildLine 1098/report
to CWC*. Help from trustworthy
family member

Report to police

counselling

Monitor and Assess
1. Has abuse stopped?
2. Has parenting and environment improved?
3. Is the child’s development normal?

Yes
No

Continue follow up.

No
Yes

call ChildLine
1098/report to CWC*.

child is referred to the appropriate institution for
long-term adoption and care. It calls for medical help,
asylum, repatriation, missing children, protection
from abuse, emotional support and guidance,
information and service referrals, calls related to
death, and so on.
Child helpline contact details in India:
- Karnataka State - (080-47181177 (will operate from
10 am to 5pm)
- CHILDLINE India Foundation, Tamilnadu - 04328
276 745
- Child helpline, Punjab -093175 05759
International Child helpline
- Japan Childline - 0120-99-7777
- Malaysia Child line - 12999, 15999
- South Korea - 1577-1391 (Child Protection Hotline)
The reporting of child abuse and neglect cases can
be done directly to the local bodies, there are child
helplines and child protection Commission available
in every state of India. (Fig.3)
3.1.3. Child Welfare Committee. Under the Juvenile
Justice Act, which allows the Juvenile Justice Board,
which includes psychologists and sociologists
to determine the adoption process of orphaned,
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Figure 3. Flow chart describing recommendations for dental management and reporting of
child abuse. (*Child Welfare Committee; Childline (phone number 1098)).

abandoned and surrendered children, the bill
introduced concepts from the Hague meeting on
child protection and cooperation. Inter-Country
Adoption was missing in the previous action, 1993.
This bill requires the Child Welfare Committee to
notify any parent or guardian who severely abuses
a child, or fails to protect a child from being abused;
such persons are disqualified and an order is issued
to remove the child from the custody of such persons.
Crimes under this law are detectable and a person
can be arrested without a special police officer or his
subordinate needing a warrant and the premises can
be searched without a warrant.
3.1.4. National laws and amendments to prevent
child abuse and neglect [40]. The legislative
framework for children's rights is being strengthened
with the formulation of new laws and amendments
to existing laws. These include the Food Safety
Act (2013), the Protection of Children from Sexual
Offenses (POCSO) Act[41], 2012, the Free and
Compulsory Education Act (2009), the Child Marriage
Prohibition Act (2006), and the Commissions for the
Protection of Children. The Right to Information
Act (2005), Juvenile Justice (Child Protection and
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Protection) Act 2000, amended in 2006, Right to
Information Act (RTI) 2005, Goa Child (Amendment)
Act 2005, Child Labor (Prohibition & Control) Act,
1986 (2006 & Two notifications in 2008), Prohibited
and Dangerous Procedures and Expansion of
Professional List) and Information and Technology
(Amendment) Act 2008. In addition, there are new
laws such as the HIV / AIDS Bill. Telephone helplines
(Childline 1098) and Child Welfare Committees
(CWCs) were established under the Juvenile Justice
Act (2000), where child abuse or harm to children
can be reported and help sought.
3.1.5. National programs for the rights and
protection of children [40]. The Government of
India has implemented a number of programs on
social inclusion, gender sensitivity, children's rights,
participation and protection. This approach is based
on the UN CRC and the Millennium Development
Goals (MDGs). These programs include: Integrated
Child Development Services (ICDS), the Sabla
Scheme for Adolescent Girls, and the Evidence
Project for Adolescent Boys; Rajiv Gandhi Creche
Scheme for Children of Working Mothers, Domestic
Helping Scheme for Promoting Adoption in the
Country (Shishu Greh), Dhanalakshmi-Conditional
Cash Transfer Schemes for Girls, Program for
Juvenile Justice, Child Line (24 Hour Toll-Free
Telephone Helpline (No.1098), Integrated Child
Protection Scheme[42] (ICPS), Integrated Program
for Street Children, Ujjawala (Trafficking and Rescue
Prevention Scheme, Rehabilitation, Reunification
and Repatriation), School Education Campaign
National Program for School Education, National
Rural Health Mission (NRHM), Mid-Day Meal Scheme,
Jawaharlal Nehru National Urban Renewal Mission
(JNNURM), Universal Immunization Program (UIP)
and Neonatal & Childhood Illness (IMNCI) Integrated
Management.
4. DISCUSSION - LONG-TERM CONSEQUENCES
OF CHILD ABUSE AND NEGLECT.
Children with a history of neglect or physical abuse
are at risk of developing mental health problems or
a chaotic attachment style. In addition, 59% of the
children who experience child abuse or neglect are
arrested as children, 28% as adults, and 30% are more
likely to commit violent crimes [34]. When some of
these children become parents, especially if they
suffer from post-traumatic stress disorder (PTSD),
dissociative symptoms and other sequels of child
abuse, they may experience difficulties when dealing
with their infant and toddler needs and general
distress, which can lead to negative consequences
for their child socio-emotional development [3238]. In addition, children may find it difficult to feel
empathy for themselves or others, which can make
them lonely and unable to make friends. Despite
these potential difficulties, psychosocial intervention
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can be effective, at least in some cases, in changing
the way abusive parents think about their young
children. Outcomes for each child can vary widely
and are affected by a combination of factors,
including the age and developmental status of the
child at the time of abuse; type of abuse, frequency,
duration and severity, and the relationship between
the child and the offender. In addition, children
who experience abuse are often affected by other
negative experiences (e.g., parental substance abuse,
domestic violence, poverty) that make it difficult to
distinguish specific effects of abuse.
5. CONCLUSION
Child abuse affects society as a whole, and the future
well-being of any nation depends on children. It is
the responsibility of everyone to ensure that they
have atraumatic upbringing. Pediatric dentists
are among the front-line professionals trained to
detect child abuse and they play an important
role in reporting such cases. The dentist should
not continue the investigation, but is responsible
for notifying the appropriate authorities, who will
determine if a child has been abused or neglected. If
not intervened, 50% of time abuse will be repeated
and more severe [10,42].
Statistics of child abuse and neglect will continue
to rise if mandatory reporting is not followed and
health care professionals fail. It is high time that
professionals (pediatricians, pediatric dentists,
general dentists and other health care workers)
who come in close contact with children during
examination and concerned regulatory bodies
should join hands to protect today's children from
any kind of child abuse. Health care professionals
are especially required to report cases of child sexual
abuse under the "Protection of Children from Sexual
Offenses Act (POCSO), 2012"[40].
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Child abuse and neglect: the role of a pediatric dentist

Questions
1. Which of the following is a sign of neglect?
qa. Display unusual sexual knowledge;
qb. Extremely or overly compliant;
qc. Regularly upset stomach;
qd. Lacks hygiene and appropriate clothing.

2. A parent who continually teases a child in a mean way is committing which type of
abuse?
qa. Physical;
qb. Emotional;
qc. Sexual;
qd. Neglect.

3. What is the term for people who are required by law to report suspected child abuse?
qa. ECE professionals;
qb. Police officer;
qc. Child welfare agents;
qd. Mandated reporter.

4. When should teachers report abuse?
qa. Once they have a suspicion;
qb. Once they have proof;
qc. Once the child tells them;
qd. Once it has happened twice.
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The gold standard for visualizing the possibilities of aesthetic dental
makeover directly on the patient: IvoSmile
During the latest International Dental Show (IDS) in
Cologne, Germany, as a dental aesthetics enthusiast,
I myself surveyed the market for materials, devices
and appliances for dental aesthetics. While visiting
the Ivoclar Vivadent AG stand, I met Dr. Andreea
Czimermann, our representative who was kind
enough to show me the latest news. My attention
was immediately captured by the communication
and counseling tool for dental professionals based
on "augmented reality" called IvoSmile. This digital
technology facilitates communication between
dentists, patients and dental technicians and makes
the design process simpler and easier to understand.
The software application makes it possible to show
the patients a preview of the aesthetic change
undergone by their smile via aesthetic corrections
(aesthetic dental makeover) of their teeth directly
in the patient's own mouth in a short period of
time. Dental corrections can be displayed in live,
photo or video mode. Professionals are offered
the opportunity to present patients on the iPad or
iPhone with an aesthetic dental make-up, with no
strings attached and without expensive photos or
models, or time-consuming explanations. A virtual
image or video helps patients to better understand
the purpose of the treatment, to decide whether or
not to spend their time and money on the planned
cosmetic treatment.
The manufacturing company Ivoclar Vivadent
AG recommends the software application for the
following AREAS OF APPLICATION:
• Digital communication and consulting for a clear
and motivating dialogue with patients
• Quick visualization of the potential results of the
corrective aesthetic treatment, including the
possibilities of personalized modification of the
virtual teeth
• Simulated whitening of one’s natural teeth
• Preview of the potential result of the aesthetic treatment during the orthodontic consultation by means
of the IvoSmile® Orthodontics app.
There are a series of technical requirements
conditioning the use of the IvoSmile software
application: Apple iPad with 64-bit processor and iOS
10 or a subsequent version of the operating system.
Using the IvoSmile software app generates a number
of ADVANTAGES:
• Real-time visualization of the aesthetic corrections
of the teeth directly in the patient's mouth

The IvoSmile software app for visualizing the possibilities
for esthetic dental makeovers directly on the patient.
Ivoclar Vivadent AG, Bendererstrasse 2, 9494 Schaan,
Principality of Liechtenstein
https://www.ivoclarvivadent.com/en/dental-professional-/ivosmile
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• Visualizations make complex treatments easier to
explain
• Awakening the patients' emotions and gaining
them as clients
• Facilitating communication between the clinic and
the dental laboratory
• Avoid complications arising from misunderstandings
or disagreements
• Explain the potential limitations (due to the patient's
anatomy) that have an impact on achieving
an aesthetic treatment in words that patients
understand.
• Customization options for: tooth shape, tooth size,
color, brightness, etc.
• Virtual whitening (for instance, of the existing tooth
or the virtual one)
• Archiving function (save and re-edit)
• Sending the viewing images by email
If, like me, you intend to position your clinical activity
as an innovative modern practice, take advantage of
the free 30-day trial period and get to know IvoSmile
through the Apple App Store perspective.

Florin - Eugen Constantinescu
DMD, PhD Student
Editorial Director, Product News
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Modern Sports Dentistry
Editor: Mark Roettger
Publisher: Springer Nature, Switzerland
Language: English
ISBN: 978-3-319-44414-7
Edition: 1/e
Publish Year: 2018
Pages: 235, illustrated
Price: € 114,39

The Academy for Sports Dentistry (ASD) defines Sports Dentistry as: “the branch of sports medicine that deals
with the prevention and treatment of dental injuries and related oral diseases associated with sport and exercise”.
Mark Roettger, Clinical Director (University of Minnesota Medical Center) and 23 contributors provide the
readers with an original book to present an image of the science and art of sports dentistry as defined by ASD.
“Modern Sports Dentistry” is divided into 14 chapters and addresses dentists wanting to join the modern
integrated team of sports medicine.
Chapter 1 introduces Sports Dentistry, presents its history and ASD, defines the field and establishes guidelines
to become evidence-based sports dentistry.
Chapter 2, Epidemiology of Athletic Dental Injuries, clarifies epidemiological research and study design, epidemiology of dental trauma, injury surveillance and systems, and injury prevention and risk compensation.
Chapter Three, Sports-Related Oral and Dentoalveolar Trauma: Pathophysiology, Diagnosis, and Emergent Care
defines injuries to the hard dental tissues and the pulp, injuries to the periodontal tissues, splinting in dentoalveolar trauma, soft tissue injuries, and orthodontic considerations in dental trauma.
Chapters 4, 5 and 6 shed light on the offer of Endodontics, Oral and Maxillofacial Surgery, and Restorative
Dentistry in dental trauma.
Chapter 7, Prevention of Athletic Dental Injuries presents the mouthguard from design to materials and the role
played by these devices in preventing dental trauma.
Chapters 8 and 9, Public Health discuss in detail the use of the mouthguard and the role of these devices on
concussion in sports. Chapters 10, 11 and 12 address the issue of dental erosion in athletes due to the consumption of energy drinks, spit tobacco-related sequelae, performance-enhancing drugs and ergogenic aids.
Chapter 13 develops the role of oral appliances in improving sports performance.
Chapter 14 analyzes the role of the dentist in the modern multidisciplinary sports medicine team. The book
has rich illustrations in each chapter.
This book helps dentists in the primary care community, school nurses, sports doctors, sports coaches and
emergency physicians who manage facial and dental trauma and sports-related oral diseases.

Books Review

DMD, PhD Student
Holistic Dental & Medical Institute
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Bucharest, Romania
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Editor: Dag Ørstavik
Publisher: Wiley-Blackwell, Hoboken, NJ, USA
Language: English
ISBN: 978-1-119-27195-6
Edition: 3/e
Publish Year: 2020
Pages: 408, illustrated
Price: € 135.60

Infections of the pulpal and periapical tissues occupy a distinct field in the endodontic pathology which
we frequently meet in dental clinical practice. The 3rd edition of Essential Endodontology: Prevention and
Treatment of Apical Periodontitis edited by Dag Ørstavik Professor Emeritus of Endodontology at the University of Oslo,Norway along with 16 contributors, is the latest information source in apical periodontitis.
The book is divided into 12 chapters followed by an index. After being presented the terminology regarding
apical periodontitis, we are informed about pulp infection, periapical inflammation, and biological and clinical significance. Dentin - pulp and periodontal anatomy and physiology, etiology, pathogenesis and microbiology of pulpitis and apical periodontitis are detailed below.
Data on epidemiology, treatment outcome, and risk factors for apical periodontitis are outlined in a separate
chapter. Radiological aspects of normal apical periodontium, apical periodontitis, conventional radiography,
and CBCT are presented to complete the diagnosis. Clinical manifestations starting with pulpal diagnostic
terms, symptomatology of pulpal disease, clinical findings, diagnostic testing, formulation of a pulpal diagnosis, periapical diagnostic symptomatology of periapical disease are presented in order to establish a correct
diagnosis. The biological basis for endodontic repair and regeneration, and treatment of the exposed dentine
pulp complex are also developed.
Vital pulp extirpation, effective local anesthesia, canal shaping, irrigation and medication, root canal filling,
and coronal restoration and data on surgical endodontic procedures are the notions presented in the last
chapters.
The book contains images, tables, radiographs and the latest references to inform the reader as accurately as
possible and also a website that presents the essentials of endodontology.
It is a systematic analysis of the scientific basis of endodontology, an accessible source for practicing endodontists, postgraduate students of endodontology, and those seeking professional certification in endodontology.

The Books Review is drafted in the reviewer’s sole wording and illustrates his opinions.

http://www.stomaeduj.com 10.25241/stomaeduj.2020.7(4).bookreview.2

298

Stoma Edu J. 2020;7(4): 298

pISSN 2360-2406; eISSN 2502-0285

www.stomaeduj.com

Iulia Ciolachi

Modern Operative Dentistry
Principles for Clinical Practice
Editor: Carlos Rocha Gomes Torres
Publisher: Springer Nature, Switzerland
Language: English
ISBN: 978-3-030-31771-3
Edition: 1/e
Publish Year: 2020
Pages: 715, illustrated
Price: € 135,19

Springer Publishing Series of textbooks in Contemporary Dentistry provides the reader with a new book that
addresses principles of clinical practice in operative dentistry.
Professor Carlos Rocha Gomes Torres from the Institute of Science and Technology, São Paulo State University,
Brazil authored the book entitled „Modern Operative Dentistry” which is divided into 18 chapters.
The first step in modern operative dentistry is to have a protocol. The protocol presented in this book begins
with the establishment of diagnosis and treatment planning. It explains how to perform a subjective exam, an
objective exam, caries risk assessment, general treatment planning and interdisciplinary aspects.
It provides information on the ergonomics principles applied to the dental clinic, instruments and equipments, nomenclature and classification of cavities and tooth preparations, general principles of tooth preparation and carious tissue removal. The quality of the future restoration is conditioned by the use of matrix and
wedge systems, isolation method, light-curing units as well as by the protection of the dentin-pulp complex,
with everything described in detail.
Furthermore it offers essential information about amalgam restoration, composite restorations, preventive measures and minimally invasive restorative procedures, aesthetic veneers, dentin hypersensitivity and
cracked teeth.
This book is written in a very comprehensible style, easy to understand, it is abundantly illustrated and it is
very useful for young doctors and all those who want to improve their work protocol adapted to the most
modern principles and technologies.
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Publisher: Springer Nature, Switzerland
Language: English
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Pages: 235, illustrated
Price: € 145,59

Treating edentulous patients with implant-supported restorations is a significant challenge for the treating
clinician, as the patients’ expectations with respect to aesthetics, phonetics, form and function are high.
Dr. Saj Jivraj, Clinical Associate Professor at University of Southern California, USA and his 31 contributors, a
group of world-renowned surgeons and restorative dentists, compiled this manual entitled “Graftless Solutions for the Edentulous Patient” to share with us the latest innovations in oral implantology.
This book is designed to meet the needs of clinicians experienced in placing and restoring dental implants. It
initially presents diagnosis and treatment planning from a restorative and a surgical perspective. It then explains treatment planning and technique for guided surgery. It gives step-by-step descriptions of techniques
when using the zygoma implant, immediate loading and the biomechanics of graftless solutions and comprehensive integrated digital workflow to guide surgery and prosthetics for full-arch rehabilitation. The book
provides the reader with the protocol for All-on-4 and for zygoma implant to establish posterior support.
It explains the rationale for immediate loading, material considerations for full-arch implant-supported restorations and clinical steps for the fabrication of a full-arch implant-supported restoration: metal ceramics,
zirconia, acrylic titanium.
It also offers information on laboratory fabrication, prosthetic and surgical complications, management of
failure and maintenance.
This book is very detailed, richly illustrated, with a whole chapter describing clinical cases.
The book targets clinicians experienced in the placement and restoration of dental implants based on a number of relevant clinical cases.
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Dr. Carl Drago, DDS, MS, associate professor at the Marquette University School of Dentistry in Milwaukee,
Wisconsin, USA, and his 6 contributors present the 4th edition of Implant Restorations: A Step-by-Step Guide
to all those interested.
The book has 12 chapters and is accompanied by an index.
The first chapters are an introduction to implant dentistry, regarding conventional dentistry versus implant
dentistry and treatment prognosis, and then present implants, implant / abutment connections and implant
restorative components.
Following the specialized consultation and the diagnostic procedures (radiographs, CBCT scans, diagnostic
articulator mounting), principles of treatment planning are established, following informed consent. The
different treatment modalities are presented and significantly illustrated for treatment of edentulous mandibular patients, replacement of single teeth with CAD/CAM implant restorations, fixed dental prostheses,
treatment of edentulous patients with immediate occlusal loading, treatment of partially edentulous patients
with immediate non-occlusal loading protocols and computed tomography (CT) guided surgery / immediate
occlusal loading with full-arch prostheses in edentulous patients. The final chapter presents guidelines and
maintenance procedures for fixed, full-arch, implant-retained prostheses.
Each chapter is accompanied by carefully chosen radiological and clinical images to understand the text and
current references on the subject.
Implant Restorations: A Step-by-Step Guide, 4th Edition is a necessary guide for modern dental practice,
both for prosthodontists, general dentists, implant surgeons, dental students, dental assistants, hygienists,
and for dental laboratory technicians.
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Photography have increasingly come to occupy an important place in medicine, in medical clinical specialties
and a predominant role in dentistry.
Over time, a number of authors have been concerned with presenting their experience in photography, respectively in dental photography.
Dr. Irfan Ahmad, a member of the European Academy of Aesthetic Dentistry, author of numerous books on
photography and dental aesthetics, presents over 10 chapters gathered in 3 sections detailing his experience
in the book entitled "Essentials of dental photography".
Section 1, Equipment and Concepts presents the photographic equipment (cameras, lens, lighting and supports), dental armamentarium and clinical considerations, technical concepts and settings, composition
(dominance, positioning, leading the eye, balance) and standardization.
Section 2, Photographic Set-ups describes extra and intra oral images, portraiture, bench images and special
applications (detailed analysis of hard and soft tissue, color fidelity, shade analysis, scale reference markers,
tooth whitening, phonetics, occlusal analysis and endodontic documentation).
Section 3, Processing Images discusses image processing (monitor calibration, imaging software, color spaces,
white balance, orientation, scaling and cropping) and exporting, managing and using images.
Each chapter is richly illustrated and accompanied by significant recent references
"Essentials of dental photography" is a valuable guide for dental practice, useful for both dentists and dental
assistants, dental technicians, but also young graduates for follow-up treatments, archiving information in the
current activity and educating patients.

The Books Review is drafted in the reviewer’s sole wording and illustrates his opinions.
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The Stomatology Edu Journal (Stoma Edu J) is one of the first
Green Open Access journals in the field of dental medicine,
publishing well-established authors, but equally committed
to encouraging early career researchers and professionals
alike to publish their work after a non-partisan, objective,
double-blind rigorous peer-reviewed process. Our aim is to
publish in the shortest possible time frame and ensure the
rapid dissemination of your work via our journal page, but also
through our indexing partners (Dimensions, EBSCO, KUDOS,
Google Scholar, Scilit) which reach the vast mass of dental
researchers, professionals and practitioners across the world.
This journal fully adheres and complies to the policies and
principles of the Committee on Publication Ethics (COPE).

have obtained, for all studies including human subjects, the
permission of the subjects to be part of the study whilst keeping
their anonymity. By sending the article, the author declares that
he obtained this permission from all his subjects. All studies
must respect the Helsinki Declaration (2013). For human and
animal studies, the authors must have obtained the approval of
the ethics committee from the University/Institute/etc. where
the study was done. Consent for publication is required for
studies involving human subjects - ALL case reports, letters
that describe cases and some original articles. Cohort studies
are exempt; instead evidence of IRB approval (name of IRB,
date of approval and approval code/reference number) must
be provided.

1. Submission Instructions

5. Manuscript preparation

The Stomatology Edu Journal (Stoma Edu J) publishes articles
written only in English. All articles will be accompanied by the
signed copyright form which can be returned by e-mail, fax (as
scanned documents). All the responsibility for the originality of
the material sent belongs to the author(s) alone. Each article will
be evaluated by the peer-review committee composed of two
independent peer-reviewers, in a blinded fashion, according to
the peer-review protocol. All manuscripts must be original and
exclusive. The Stomatology Edu Journal Editor will consider only
articles that are original, have not been published elsewhere
and have been submitted exclusively to the Stomatology Edu
Journal. The manuscripts should be submitted online at www.
ManuscriptManager.net/stom.

2. Ethics in publishing

The Stomatology Edu Journal (Stoma Edu J) and its
editorial board fully adhere and comply to the policies
and principles of Committee on Publication Ethics (COPE)
(https://publicationethics.org/files/2008CodeofConduct.pdf ).
Your manuscript should not contain any information that
has already been published. If you include already published
figures or images, please obtain the necessary permission
from the copyright holder to publish under the CC-BY license.
Plagiarism, data fabrication and image manipulation are not
tolerated. Plagiarism is not acceptable in the Stomatology Edu
Journal (Stoma Edu J) submissions. Plagiarism includes copying
text, ideas, images, or data from another source, even from
your own publications, without giving any credit to the original
source. Reuse of text that is copied from another source must
be between quotes and the original source must be cited. If a
study's design or the manuscript's structure or language has
been inspired by previous works, these works must be explicitly
cited.
If plagiarism is detected during the peer review process, the
manuscript may be rejected. If plagiarism is detected after
publication, we may publish a correction or retract the paper.
Image files must not be manipulated or adjusted in any way
that could lead to misinterpretation of the information provided
by the original image. To verify the originality of content
submitted to our journals, we use iThenticate (www.ithenticate.
com) to check submissions against previous publications.
All submitted manuscripts will be checked for any possible
duplication or plagiarism with iThenticate (www.ithenticate.
com). Nevertheless, corresponding authors are responsible for
any fraud, intentional or unintentional malpractice.

3. Articles sent for publishing

The Stomatology Edu Journal (Stoma Edu J) publishes: original
articles; reviews; case reports; technical procedures; consensus
declaration coming from an association or from a group of
specialists; letters to the editor. All articles must be up to 3,000
and 5,000 words for meta- analysis (the word count is for the
manuscript text only). Letters to the editor must not exceed
400 words of text and have no more than 3 authors. Letters to
the editor can be related to an article already published in the
journal or it can represent original scientific contributions or
events news/presentations etc. of interest for the reader.

4. Permissions and Ethics

For citations, tables, figures etc. which are not original, these
must be accompanied by the written permission for their
use and the full reference must be provided. Photographs
of identifiable persons must be sent alongside the written
permission of the person(s) and all regions that may allow the
identification of the subject must be covered. The author must
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The article must be written in conformity with the general
recommendations of the International Committee of Medical
Journal Editors.
http://www.icmje.org/icmje-recommendations.pdf
The Stomatology Edu Journal (Stoma Edu J) uses double-blind
review, which means that both the reviewer and author name(s)
are not allowed to be revealed to one another for a manuscript
under review. The identities of the authors are concealed from
the reviewers, and vice versa. To facilitate this, please include
the following separately:
Title page (with author details): This should include the title,
authors' names and affiliations, and a complete address for
the corresponding author including an e-mail address, Author
Contributions, Acknowledgements and Curriculum Vitae.
Blinded manuscript (no author details): The main body of the
paper (including the references, figures, and tables) should not
include any identifying information, such as the authors' names
or affiliations.The articles must be sent either as a Microsoft
Word 2000 document (*.doc) or as a Microsoft Word 2003
document (*.docx). The article will be written using Times New
Roman font, size 12 for the characters with one and half (1 1/2)
spaces between paragraphs. The manuscript must be sent in
its final form. The pages will be numbered with the manuscript
containing the following sections: title, authors, abstract,
keywords, the text of article, contributions, acknowledgments,
references, the figures and the tables legend.
A. The title of the manuscript will have a maximum of 100
characters without spaces, written in title case, centered
capitals, and in 12 point bold Times New Roman font at the top
of page. Abbreviations should be avoided within the title.
B. The author(s) will send their full name(s) and surname(s),
the highest academic position, their full titles and their
affiliations. All names are listed together and separated by
commas. Provide exact and correct author names as these
will be indexed in official archives. Affiliations should be keyed
to the author's name with superscript numbers and be listed
as follows: Laboratory, Department, Institute, Organization,
City, State abbreviation (USA, Canada, Australia), and Country
(without detailed address information such as city zip codes or
street names).
The correspondent author will send his/her full name and
surname, the highest academic position, his/her full title, his/
her affiliation, his/her institution address, his/ her telephone,
fax and e-mail. The authors will send this information in the
same format as that in the published articles.
C. The Structured Abstract
The abstract can have a maximum of 250 words. After the
abstract, the author(s) must mention a maximum of 5 keywords.
Keywords must be selected from Medline Mesh. Abbreviations
are not accepted in the title or the abstract.
The abstract for Original Scientific Articles should be no more
than 250 words using the following structure: Introduction;
Methodology; Results; Conclusion.
The abstract for Review Articles should be no more than 250
words with the authors covering all the following information
regarding the subject presented under the following
subheadings: Background, Objective, Data Sources, Study
Selection, Data Extraction, Data Synthesis.
The abstract for Case Reports should be no more than 250
words using the following structure: Aim, Summary and Key
learning points: provide up to 5 short statements of the report.
The abstract for Clinical Articles should be no more than 250
words using the following structure: Aim, Methodology, Results
and Conclusions.
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D. The Article Text
Headings and Sub-headings
Except for special names (e.g. GABAergic), capitalize only
the first letter of headings and subheadings. Headings and
subheadings need to be defined in Times New Roman, 12, bold.
You may insert up to 5 heading levels into your manuscript (not
more than for example: 3.2.2.1.2 Heading title).
For original articles:
1. Introduction - a presentation of the most important aspects
in the studied domain without doing a review of the literature.
The purpose of this part is to present and backup the hypothesis
on which the study was based.
2. Material and Methods - this section will include all required
information so that the reader can verify the validity of the
study including, but not limited to, subjects, measurements,
statistics and ethics. The methods used should be discussed
(why the methods have been chosen, which the limitations/
advantages). A paragraph about the statistical analysis is
required as well.
3. Results - the results of the study will be presented in a
descending order of importance. An interpretation of the
results will not be done in this section.
4. Discussion - the authors will present the way the results
backup the original hypothesis, as well as the way in which
the results are backed up or contradicted by the published
literature. A paragraph must be dedicated to presenting the
limitations of the study.
5. Conclusion - The conclusion presents the implications of this
latest work. In addition, authors may consider discussing future
plans or recommendations for future research etc. For all other
types of articles, we recommend the use of a clear structure
based on sections and sub-sections.
E. Author Contributions
The Author Contributions section is mandatory for all articles,
including articles by sole authors. The Author Contributions
statement must describe the contributions of individual
authors and, in doing so, all authors agree to be accountable
for the content of the work. Please list only 2 initials for each
author, without periods, but separated by commas (e.g. AC,
AS). In the case of two authors with the same initials, please
use their middle initial to differentiate between them (e.g. AEC,
ASC). Each author must be able to prove his active participation
in the study by contributing to the concept, protocol, data
gathering or analysis, their interpretation or by critically revising
the manuscript.
F. Acknowledgments
Acknowledge persons who have made substantive
contributions to the study. Specify grant or other financial
support, citing the name of the supporting organization and
grant number.
G. References
- The references will be written using the Vancouver style
(https://www.imperial.ac.uk/media/imperial-college/
administration-and-support-services/library/public/vancouver.
pdf). All references that are identified with DOI (Digital Object
Identifier) must be mentioned.
- For each reference use active links to the full text (DOI link),
free PMC article, PubMed, Google Scholar, and Scopus pages,
were they exist:
- For all references identified with DOI the full-text link must be
the CrossRef hyperlink
Examples
Articles with DOI
Singbartl G. Pre-operative autologous blood donation: clinical
parameters and efficacy. Blood Transfus. 2011;9(1):10-18.
[CrossRef] [Free PMC Article] [PubMed] Google Scholar Scopus

Articles without DOI

Mehta H, Shah S. Management of Buccal Gap and Resorption
of Buccal Plate in Immediate Implant Placement: A Clinical Case
Report. J Int Oral Health. 2015;7(Suppl 1):72–75.
[Full text links] [PubMed] Google Scholar

- The references will be numbered, in the order they appear in
the text, in square brackets, as such: [3], [5,7-9].
- All sources found in the text must be present in the bibliography
and all the papers mentioned in the bibliography must appear in
the text.
- For references with more than 5 authors, list the first 3 authors
followed by “et al.”
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- Full-page ranges should be given in expanded form (e.g., 426–
429, not 426–9).
- If non-English-language titles are translated into English,
bracketed indication of the original language should follow the
title.
- All journals will be abbreviated and italicized names of journals
according to the style in PubMed; refer to the National Library
of Medicine (NLM) Journals Database (http://www.ncbi.nlm.
nih.gov/nlmcatalog/journals) if needed. Journal names will be
abbreviated according to the List of Title Word Abbreviations
- Information obtained from sources which are not published
yet, but accepted for publishing will include at the end of the
reference the mention “in print” between round parentheses.
- If the cited results have not been published yet the mention
will be “personal communication” written in the text of article
between round parentheses.
- Only references read by the authors of the article will be cited.
- An original article will have at most 50 references, a review will
have at most 100 references, a letter to the editor 5 references,
whilst all other types of articles will have the minimum number
of references required.

6. Curriculum Vitae – Ultra Short version

Please provide a brief presentation of the first author and his
contribution in the field, of maximum 130 words (with a 3.5x4.5
cm color photo).

7. Figures, Images, Tables

All illustrations must be numbered and cited in the text in order
of appearance.
Figures and Images will be drawn professionally and sent in separate
file(s) as jpeg, tiff or png files. Illustrations should preferably fill single
column width (54 mm) after reduction, although in some cases
113 mm (double column) and 171 mm (full page) widths will be
accepted. See the Image quality specifications chart for details.
Image files also must be cropped as close to the actual image as
possible.
In the text, each figure must be represented by a number, a title and
a description. The authors will indicate where should the figure be
placed in the text. All images or figures must come from the author’s
personal collection or the author must have rights to publish the
image or figure. All images must be at or above intended display size,
with the following image resolutions: Line Art 800 dpi, Combination
(Line Art + Halftone) 600 dpi, Halftone 300 dpi. We do not accept
images or figures taken from the Internet.
The Tooth Identification System used in manuscripts must conform
to the FDI International System. Units used in manuscripts must
conform to the Système Internationale d’Unités (SI).
Tables will be included in the text and each table will have a number
and a short description if required.
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8. Ownership Rights

By sending the article for publication the author(s):
- take full responsibility for the scientific content of the text and
for the accuracy of the send data;
- become (co)author(s) of the manuscript (all further plagiarism
accusation are addressed solely to the author(s) who signed the
manuscript);
- declare they are the rightful owners of the images, figures
and/or information sent for publishing and that they have the
permission to publish all the materials for which they do not
own the intellectual property rights;
- declare that the message/content of the manuscript is
not influenced in anyway by commercial interests/previous
engagements/ any sort of relations with other people or
companies;
- transfer all rights for the manuscript to the Editorial Council for
the Stomatology Edu Journal.

9. Other

Previously mentioned limitations can be ignored in special cases
with the agreement of the chief-editor and/or the publisher. All
published materials cannot be returned.
Not taking into consideration the recommendations
mentioned before can lead to delay in publishing the
materials or may lead to not publishing the article.
The Stomatology Edu Journal (Stoma Edu J) also helps authors
measure the impact of their research through specialist
partnerships with Kudos and Altmetric.
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ORTHODONTIC X-RAYS (RADIOGRAPHS)
Profile (lateral) cephalometric views
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Orthodontic diagnostic photos
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