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Dear Readers,

When I was asked to help to set up a new Journal with the idea to give Romanian Dentists an international 
platform to publish in English and allow them easy access to publications of by international researchers, I 
spontaneously said spontaneously “YES”, because this sounded like my mentor, Hans-Rudolf Mühlemann, who 
did the same many years ago with Helvetica Acta Odontologica and some years later with Swissdent. However, 
the times had changed with worldwide accessibility to information through the internet. Furthermore, the 
publishing world has dramatically changed in the last 20 years. Once upon a time, respected scientific journals 
were strictly peer reviewed. The idea behind this is to publish solid research data. Andreas Lindhe once said: 
“Nothing is scientifically “shown” or “proven” before it has been published in a scientific journal with a peer 
review system”. The result of this approach is that one can critically judge what was done, how it was done 
and evaluate how solid it is. This gives the reader confidence that publishing authors would disseminate 
their knowledge to the benefit of their readers. In this world the consumer of information (the reader, or the 
university) must pay for it via subscriptions in order to finance publishers for the process of publishing.
Over the years different shifts have happened: the impact factor (IF) has been created with the idea of having 
a quality measure of journals using the number of citations as a parameter. Later this had beenwas used 
as well to measure the authors’ productivity of authors, “counting” only papers published in IF-journals, for 
promotion or with job applications; the next step was, that IF was used for allocating research money to 
departments, with the result that almost all researchers wanted to publish in IF journals exclusively. When 
we started the Journal of Adhesive Dentistry in 1999, we could painfully feel this trend painfully. It was very 
difficult to find authors willing to contribute to a new journal without IF. 
But since then, more things have happened that dramatically changed the publishing world. The view that 
knowledge is a common good and should be accessible to everybody got strong and stronger and is reflected 
in the Budapest Open Access (OA) Initiative by the Open Society Institute 2002 (www.budapestopeninitiative.
org) and the Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities. Max Planck 
Society Berlin 2003 (www.openacces.mpg.de). This has created a reversal in the business structure in the 
publication world. Since in this world nothing is for free, someone had to pay for the publication costs. So 
now it was the authors rather than the readers that had to pay for the publishing expenses. Parallel to this 
the requirements for promotion and qualifying for top positions, such as Department Chairs had increased, 
“publish or perish” became even more dominant as than in the past. When publishers saw this as a great 
opportunity for making money, the system got perverted. A plethora of open access journal emerged, with 
some excellent journals, but the majority of them did not have high quality publications in mind; high quantity 
submissions and thus high volume of money would better characterize this trend. better. They targeted the 
academic world with the promise of peer reviewed very fast publication by reducing the “review” process 
to extremely short periods and were not shy of any thinkable thinking able sins of the publishing process.  
Jeffrey Beall, a librarian at the University of Colorado was the first to note that the quality of articles published 
in many OA journals is low, that peer review in many OA journals is negligible or non-existent, that public 
access to poor-quality articles harms the public, and that the careers of young scholars who publish in poor-
quality OA journals are harmed. Based on his findings the term predatory journals and a Bealls list (www.
beallslist.net) werewas created.
Then the world was confronted with the Bohannon experiment (Bohannon J. Who’s afraid of peer review? 
www. Sciencemag.org. Science 4 October 2013 Vol. 342 no. 6154 pp. 60-65. DOI: 10.1126/science.342.6154.60) 
Bohannon, a Harvard cancer researcher, had created 304 fake papers “The Paper took this form: Molecule X 
from lichen species Y inhibits the growth of cancer cell Z. To substitute those variables, I created a database 
of molecules, lichens, and cancer cell lines and wrote a computer program to generate hundreds of unique 
papers. Other than those differences, the scientific content of each paper is identical”. All of them contained 
such grave errors that a competent peer reviewer should easily identify it as flawed and unpublishable. 
He created fictious authors and institutions. Furthermore, to camouflage his good English, he had Google 
translate it into French and then back into English, based on a recommendation of some Harvard molecular 
biologists colleagues which who had mock- reviewed the paper. 

Jean-François ROULET 
Dr. med. dent., Habil, Prof hc, Dr hc, Professor 
University of Florida, Gainesville, FL, USA 
Founding Editor-in-Chief 
Stomatology Edu Journal 

10 Years of Stomatology Edu Journal
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John Bohannon then submitted the papers 10/week and waited for what was going to happen. I quote here 
Bohnannon’s original Science article: “By the time Science went to press, 157 of the journals had accepted the 
paper and 98 had rejected it. Of the remaining 49 journals, 29 seem to be derelict: websites abandoned by 
their creators. Editors from the other 20 had e-mailed the fictitious corresponding authors stating that the 
paper was still under review; those, too, are excluded from this analysis. Acceptance took 40 days on average, 
compared to 24 days to elicit a rejection. Of the 255 papers that underwent the entire editing process to 
acceptance or rejection, about 60% of the final decisions occurred with no sign of peer review. For rejections, 
that's good news: It means that the journal's quality control was high enough that the editor examined the 
paper and declined it rather than send it out for review. But for acceptances, it likely means that the paper was 
rubber-stamped without being read by anyone. Of the 106 journals that discernibly performed any review, 
70% ultimately accepted the paper. Most reviews focused exclusively on the paper's layout, formatting, and 
language. This sting did not waste the time of many legitimate peer reviewers. Only 36 of the 304 submissions 
generated review comments recognizing any of the paper's scientific problems. And 16 of those papers were 
accepted by the editors despite the damning into reviews”
In 2018 there was another “Fake Science” scandal. An international group of journalists analyzed 175,’000 
scientific papers published by 5 of the most pseudoscientific platforms. They had successfully published 
nonscientific papers in the most pseudoscientific platforms and even had successfully published computer 
generated (SCIGN = a computer program that randomly generates academic computer science papers using 
context-free grammar) papers.
As an interesting side effect, they found that employees of pharma companies were using pseudoscientific 
platforms to publish data. (www.dw.com/en/germany-sees-sharp-rise-in-fakr-science-journal-publication-
report/a-44742014)
Summing up these developments in the publishing world,  it is a catastrophe for science. A comment from 
The Guardian sums it up perfectly: “You simply don’t know if the studies which are published with open 
access journals are good, worthless, or bad, because you cannot be sure if and what kind of editorial process 
or peer review process takes place there. That is the problem with the predatory journals in the end: eroding 
the trust in science. A slowly creeping poison. Something may look like a study but may not be worth the 
paper it is written on”. (www.theguardian.com/technology/2018/aug/10/predatory-publishers-the -journals-
who-churn-out-fake-science)
Dear Readers, in the above mentioned world Stomatology Edu Journal survived for 10 years and is still 
alive! Congratulations! This was possible, because the management team decided to stick to rigorous 
peer review, which was well structured and made transparent by using the Manuscript Manager program 
(andy@manuscriptmanager.com). Stomatology Edu Journal's listing with the Romanian Academy of Science 
necessitated a print edition. This requirement, combined with the journal's open-access policy without 
publication fees, introduced new financial considerations. As the journal evolved, my role transitioned from 
Editor to that of a supportive colleague. 
I am wishing to the team that currently runs the Stomatology Edu Journal all the best for the future and I am 
looking forward to writinge the next anniversary editorial in 10 years.

Sincerely yours,

J-F ROULET 
Founding Editor-in-Chief 
Stomatology Edu Journal

https://doi.org/10.25241/stomaeduj.2024.11(1-2).edit.1
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lReport from the European  
Regional Organization of the FDI

Simona DIANIŠKOVÁ
MD, MS, PhD, Associate Professor
Slovak Medical University 
Bratislava, Slovakia 
ERO-FDI President

Dear Ladies and Gentlemen,
 
I would like to report about the ERO Plenary Session and the highlights of the latest FDI Parliament and World 
Dental Congress in Sydney, which took place in September 2023. 
 The World Dental Parliament meets for a full week. Other important events are also the plenary sessions of 
the regional organizations of the FDI. During the European - ERO - Plenary session we adopted the following 
statement: "Recommendation on AI (artificial intelligence)". Corporate Dentistry has been identified as the 
main topic in most countries. This issue will be dealt with in detail by the Working Group on Liberal Dental 
Practice. A new working group on "Oral Health and General Health" will study common risk factors of oral 
and general diseases. We have established a new Committee on Ethics. The WG Relations between dental 
practitioners and universities is preparing two professional articles for publication. ERO has entered social 
media - please do not hesitate to submit information about your activities, to gain visibility and create more 
contacts. 
A new ERO website is being prepared, where the e-book “Daily oral hygiene in the elderly” will be available 
for free download. It is mainly intended to serve nurses and other medical personnel in hospitals, hospices, 
and senior homes. Congratulations to Croatia, which won first place in the FDI dental practice sustainability 
competition! 
Later in the week, The International Dental Journal was introduced by its editor Prof. Lakshaman P. 
Samaranayake. During his tenure, IF increased to 3.3, a 20 percent year-on-year increase. Prof. Greg Chadwick 
from the USA assumed the post of FDI President after outgoing Prof. Ihsane Ben Yahya. The presidential 
election was won by Prof. Nikolai Sharkov from Bulgaria, and he became the new President Elect of FDI. 
Prof. Nikolai Sharkov will take over the post of FDI President in autumn 2025. Prof. Young Gok Park from 
Korea was elected as FDI Treasurer. Prof. Hiroshi Ogawa of Japan was elected to the vacant position of FDI 
Council member for the Asia-Pacific region. At the World Congress of Dentists in Sydney, 8600 dentists from 
all over the world were registered. The International Convention Center is spread over 5 floors, with many 
separate lecture rooms. It is connected to the multi-storey Exhibition Hall, which has makeshift lecture boxes 
for commercial presentations of products and devices. At least 4 sections of lectures took place in parallel. 
We are looking forward to meeting many colleagues and friends at the next FDI World Dental Parliament 
which will be held in Istanbul, Turkey in September 2024. Before that, exciting news and reports are being 
expected at the ERO Plenary session in Limassol, Cyprus. Please be sure you meet us there in late April! 

Simona DIANIŠKOVÁ

ERO-FDI President
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Artificial intelligence (AI) holds immense promise in revolutionizing dentistry, offering a wide range of 
applications in educational tools, diagnostics, and treatment planning. This is a brand new frontier with 
exciting challenges! In this editorial we will outline the role of AI in dentistry, its potential applications, the 
challenges it faces, and strategies to overcome them [1]. 
A major nexus where AI-driven technologies can make a significant impact is dental education [2]. AI can 
provide personalized learning experiences and simulation-based training, enhancing the educational 
processes for aspiring dentists as well as for those in dental practice, to horn their skills. By leveraging AI, 
dental students can receive tailored instruction and practice in a virtual environment, improving their skills 
and knowledge. Both the theory and practice of dental pedagogy in now at a cusp of this AI revolution.
In clinical practice, AI can assist in a myriad ways. For instance, the early detection of bone loss through 
advanced image analysis techniques. By analysing radiographic images, AI algorithms can identify subtle 
changes in bone density, not decipherable by naked eye examination, enabling timely intervention and 
improved patient outcomes [3]. This capability is particularly valuable in the field of periodontology, where 
early detection of bone loss is crucial for successful therapy.
AI also shows promise in oral cancer diagnosis. By analysing digital images and histological data [4], AI 
algorithms can aid in the detection and classification of oral lesions. This technology can assist dentists in 
identifying potentially malignant or cancerous growths, leading to earlier interventions and improved 
prognosis for patients.
In restorative dentistry, AI can enhance diagnostic accuracy and treatment planning. AI algorithms can detect 
conditions such as vertical root fractures and dental caries by analysing dental images and patient data 
[2]. Furthermore, AI-driven approaches in prosthodontics enable the customization of dental crowns and 
restoration designs [5]. By leveraging AI, dentists can create highly personalized dental prosthetics that fit 
patients' unique anatomical features and functional requirements. This optimization of dental restorations 
enhances patient care and treatment outcomes.
Despite the potential of AI integration in dentistry, several challenges need to be addressed. Data availability 
is a significant concern, as AI algorithms require large and diverse datasets to achieve optimal performance[6]. 
Dentistry needs standardized and comprehensive datasets to train AI models effectively. However, in the 
fullness of time, with increasing data inputs, and the consequent expansion of the databases, the specificity 
and the sensitivity of AI diagnostics will continue to improve.
There is a slang aphorism known as "garbage in leads to garbage out", and this aphorism perfectly applies to 
AI technology. There are several common examples of "garbage input" that can result in poor AI performance, 
as follows:
	 I. Insufficient or biased training data: If the dataset used to train an AI model is incomplete, 
unrepresentative, or biased, it can lead to inaccurate or unfair results. For example, if a facial recognition 
system is trained primarily on data from a specific demographic, it may struggle to accurately identify 
individuals from underrepresented groups.
	 II. Noisy or corrupted data: When the input data contain errors, inconsistencies, or irrelevant 
information, they can adversely affect AI performance. Noisy data can confuse the model and lead to incorrect 
predictions or outputs.
	 III. Lack of diversity in training data: AI models benefit from diverse training data that encompass 
various demographics, backgrounds, and perspectives. Lack of diversity can limit the model's ability to 
generalize and perform well in real-world scenarios that involve different populations.
	 IV. Inadequate data preprocessing: Preprocessing is an essential step in preparing data for AI models. 
If data preprocessing techniques like cleaning, normalization, or feature extraction are not applied properly, 
they can introduce errors or distortions that impact the model's performance negatively.
	 V. Overfitting or underfitting: Overfitting occurs when an AI model becomes too specialized in the 
training data, leading to poor generalization to new, unseen data. Underfitting, on the other hand, happens 
when the model fails to capture the underlying patterns in the training data, resulting in suboptimal 
performance.

Artificial Intelligence: The New Frontier of Dentistry
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l 	 VI. Lack of context or relevant features: AI models rely on contextual information and relevant 
features to make accurate predictions. If important contextual cues or relevant features are missing from the 
input data, the model may struggle to understand the problem or produce meaningful outputs.
Addressing these issues and ensuring the quality, diversity, and representativeness of the input data is crucial 
for obtaining reliable and high-performing AI systems [7].
Privacy concerns also arise when implementing AI in dentistry, as patient data must be handled securely and 
in compliance with relevant local and regional regulations [8]. Strict data protection measures should be in 
place to safeguard patient confidentiality and privacy.
To overcome these challenges, several strategies can be implemented. First, fostering new perceptions of AI 
within the dental community is essential. Education and awareness programs can help dental professionals 
understand the benefits and limitations of AI, encouraging its adoption [8]. Next, setting clear objectives for 
AI integration and aligning them with the needs of dental practice is crucial. Identifying specific areas where 
AI can have the most significant impact and defining measurable goals will help guide the implementation 
process. Finally, cultivating a supportive work culture that encourages AI technology is also important. Dental 
professionals should embrace AI as a tool that enhances their practice rather than a threat for their practice 
and expertise. Training programs can help develop the necessary skills to utilize AI effectively.
Though investments are required to implement AI in dentistry, they should be thoughtful and targeted. 
Collaboration between academia, industry, and dental institutions can facilitate the development of AI 
technologies and their integration into dental practice. Regulatory frameworks need to be established to 
ensure the ethical and responsible use of AI in dentistry. Guidelines should be developed to address issues 
such as data privacy, algorithmic transparency, and accountability [9].
Above all, advancing AI literacy among dental professionals is crucial. Continued education and training 
programs should be provided to enhance the understanding of AI concepts and applications, enabling 
dentists to make informed decisions regarding the use of AI technologies [7].
By addressing these challenges and implementing the proposed strategies, AI has the potential to revolutionize 
dental care. It can improve patient outcomes, drive innovation, and transform the clinical practice of dentistry 
into a more efficient and effective healthcare discipline. The time to embrace this challenge is now!
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Dear Colleagues and Readers,

The Stomatology Education Journal (Stoma Edu J) is an Open Access (OA) journal in the field of dental 
medicine. It publishes established authors and is equally committed to encouraging early-career researchers 
and professionals to publish their works, through a rigorous double-blind peer review process. Open Access 
(OA) means that, as long as the original source is acknowledged and cited, readers are allowed to redistribute, 
reuse, and adapt the content in new works (in accordance with the selected Creative Commons License).
The meeting convened in Budapest on December 2001, by the Open Society Foundations (OSF) marked a 
key moment in the development of Open Access as a principle. Subsequent meetings in Bethesda in June 
2003 and Berlin in October 2003 shaped the "BBB" definition of Open Access. All these declarations reiterated 
the ethos of Open Access and increased pressure from within the academic environment for a change in 
knowledge dissemination.
There are two types of Open Access: Gold Open Access, also known as Open Access Publishing, and Green 
Open Access, also known as Open Access Archiving.
Understanding the benefits of Open Access (OA): visibility, accessibility, quality, and global impact, 
Stomatology Education Journal (Stoma Edu J) has consistently adhered to these principles and demonstrated 
them over time in its evolution.
The Stomatology Education Journal (Stoma Edu J) is a Green Open Access (GOA) journal freely accessible 
on the internet; therefore, no fees for processing, peer review, or publication are required from the authors. 
A Green Open Access (GOA) journal means that all content is available free of charge to the user or their 
institution. Users are allowed to read, download, copy, distribute, print, search, or link to the full texts of the 
articles in this journal without seeking prior permission from the publisher or author. Our goal is to publish in 
the shortest possible timeframe and ensure the rapid dissemination of your work through the pages of our 
journal and our indexing partners.
With his rich experience as an editor, Professor Jean-François Roulet from the University of Florida 
recommended and supported, as Editor-in-Chief, that Stomatology Education Journal (Stoma Edu J) use the 
double-blind review policy for all manuscripts submitted to the journal from its inception.
The Stomatology Education Journal (Stoma Edu J) believes in the probity and rectitude of the peer review 
process and system, which is generated for each issue. According to this policy, both the identities of the 
reviewers and the identities of the authors are hidden from each other throughout the entire review process.
To facilitate this process, the corresponding author is obliged to submit the "Title Page containing complete 
author details" and the "Manuscript without author details" as two separate files.
Once submitted, all articles undergo an initial examination by the Editors-in-Chief to determine if the articles 
match the  aim of the journal and can be published. Subsequently, the Manuscript Manager platform 
administrator sends the articles to at least two independent reviewers chosen by the Editors-in-Chief. The 
reviewers' reports are then analyzed, and the Editor-in-Chief makes the final decision on the manuscript. The 
decision on the manuscript can be based on the following four options: No changes required / Minor changes 
/ Major changes / Rejection.
Of course, the selection of a reviewer for an article constitutes a moral reward for their research and scientific 
site, besides putting them in contact with the latest scientific research conducted in their field of study.
Reviewers will have the privilege of being in direct contact with the latest research results of the authors, 
enhancing their communication skills, generating clear evidence for evaluation, and helping authors clarify 
and achieve their research objectives.
Peer Review is a proven system for evaluating the quality of research and how it is presented before publication. 
Anonymous reviewers, with vast experience in the related field, examine the received manuscripts through 

Peer Review Policy and Determined Role  

of Reviewers in the Editorial Process

Marian V. CONSTANTINESCU
DDS, MSc, PhD, Professor
Stomatology Edu Journal 
Editor-in-Chief
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the Manuscript Manager platform. The primary aim is to publish a quality article in the research field for 

knowledgeable readers worldwide. The peer review system judges the validity, significance, and originality of 

the work rather than those who performed it.

The peer review process relies on the triumvirate of three well-defined entities: Authors, Editors-in-Chief, and 

Reviewers.

Authors are those who research and write an original manuscript, review, or case report submitted preferably 

to a chosen journal. The Editors-in-Chief are those who conduct the initial and final screening of the 

submitted work. They are responsible for verifying the overall fit of the manuscript with the aim of the journal. 

Additionally, they check the format according to the author's guide, the clarity of the discussion, and the 

research methods used to prepare the received manuscript. Reviewers, anonymous experts in the subject, 

are those who provide opinions and expert advice on the quality coefficient of the manuscript. Following 

their evaluation, they help the Editors-in-Chief make a decision regarding the publication of the submitted 

manuscript.

We have a moral obligation to our readers to signal now that our editorial process has encountered some 

stumbling blocks in recent times. The disruptions were due, on the one hand, to the cyber-attack on the  

platform of the journal and the time needed by the two IT teams to recover all issues since 2014, and on 

the other hand, to the lack of response from invited reviewers, which significantly exceeded the peer-review 

process duration, delaying the regular and timely publication of the Stoma Edu J. Thus, as to the current issue, 

the authors of a retrospective study on "Crack Teeth and Vertical Root Fractures in Pandemic Crisis" have 

withdrawn their manuscript, directing it to a journal that does not practice a double-blind review policy.

At this point, analyzing the ten years of uninterrupted activity of the Stomatology Education Journal 

(Stoma Edu J), we owe our respectful thanks to Prof. Constantinus Politis, who, retiring from his exceptional 

responsibility as head of the OMF Surgery clinic at Leuven University, has also retired from his responsibility 

as EiC. He contributed magnificently to editorial life, both as an author but especially as an efficient and 

responsible editor for the last six years!

Fully adhering to the editorial management principles of the Stomatology Education Journal (Stoma Edu J) 

at the beginning of each year in the extraordinary working session of the Executive Board, we analyze the 

activity of the editors and invite new editors willing to support the journal. 

This year distinguished colleagues from all over the world have graciously responded the invitation to join 

the Editorial Board. Thus, the position of Editor-in-Chief is held by Associate Professor William Papaioannou, 

DDS, MScD, PhD from the National and Kapodistrian University of Athens, Greece. The position of Co-Editor-

in-Chief (Europe) is held by Professor Eitan Mijiritsky, DMD, Dipl. in Prosth., International Academic Affairs 

at Tel-Aviv University, Israel and President Elected & Board of Directors - European Prosthodontic Society 

(EPA). In the position of: Section Editor-in-Chief at Basic Research / Dental Materials / Dental Technology 

is Professor Julio Suay Antón, Eng, PhD, Chair at Jaume I University, Castellón de la Plana, Spain, Section 

Editor-in-Chief at Aesthethic Dentistry / Dental Photography is Professor Feng Liu, DDS, MSc, PhD, Deputy 

Director at School of Stomatology (PKUSS) Peking University, Beijing, P. R. China, Editor in the Section of 

Periodontology / Oral Microbiology / Dental Hygiene is Professor Gaetano Isola, DDS, DDS, PhD, University 

of Catania, Catania, Italy, Section Editor-in-Chief of Oral Medicine / Oral Pathology is Professor Ramya 

Ramadoss, MDS, PhD & Head, Associate Dean at Saveetha University, Velappanchavadi, Chennai, India, 

Section Editor-in-Chief at Anesthesiology / Dentoalveolar Surgery / Maxillofacial Surgery / Oral Implantology 

/ Emergencies is Professor Kenneth Lee, BDS, MSc, MDSc at the International Academy of Advanced 

Dentistry - IAADent, Sydney, Australia, Section Editor-in-Chief of Restorative Dentistry / Computerized 

Dental Prosthetics is Dr. Ricardo Recena Orlando, DT, DDS, Medical Director, XmileStudio, Málaga, Spain.  
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Well known fellow dentists have joined  the Editorial Advisory Board Sections, as follows: Section Editor-
in-Chief of Cariology / Pedodontics / Oro-Dental Prevention, Professor Lazar Yessayan, DDS, PhD, Dean at 
Yerevan State Medical University, Yerevan, Armenia, Section Editor-in-Chief at Aestethic Dentistry / Dental 
Photography, Professor Irfan Ahmad, BDS, BDS, FCGDent at the University of Otago, Wellington, New Zealand, 
Section Editor-in-Chief of Oral Medicine / Oral Pathology, Professor Ingrīda Čēma, DDS, PhD from Riga Stradins 
University, Riga, Latvia, Section Editor-in-Chief at Prosthetic Dentistry / Oral Rehabilitation / Gerodontology, 
Professor Asja Čelebić, DDS, MSc, PhD from the University of Zagreb, Zagreb, Croatia. 
We graciously welcome these well-known colleagues from all over the world and hope that through their 
enthusiastic involvement in the editorial life, they shall revitalize the work of the entire Editorial Board in the 
honorable task of stepping decisively on the quotation track of the Stomatology Education Journal. 

Sincerely,

M-V CONSTANTINESCU
Stomatology Edu Journal 
Editor-in-Chief
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Ricketts, Tore Hanson, and Charles Mc. Neil. His thirst for knowledge led him to Denmark, University of Aarhus, 
where he studied the Orthodontic Segmented Arch Technique in detail. In 2010, he furthered his academic 
pursuits by completing his Master's in Clinical Research at the University of Vienna.
Gregor Slavicek's influence in the field of Dentistry and Gnathology extends beyond his clinical and academic 
roles. He served as the Deputy Editor in Chief of the International Journal of Stomatology and Occlusion 
Medicine from 2008 to 2010, contributing significantly to the dissemination of knowledge and research in 
the field.
After a long period of clinical practice in a private setting, accompanied by teaching at the Dental School, 
University Vienna and the Interdisciplinary Dentistry Program at Danube University, Krems, he finally joined 
the Steinbeis University Berlin in 2008, where he became Director of the Steinbeis Institute on Biomedical 
Interdisciplinary Dentistry. He held this position until his retirement in 2021. He became Visiting Professor of 
1st State Medical University in Moscow in 2013.
He was awarded the title of doctor honoris causa by the Ukrainian Dental Society (2012), became an 
honorable member of the Italian Gnathological Society AIG (2017), the Romanian Dental and Maxillo-Facial 
Prosthodontic (2019), and the Romanian Society of Stomatology (2024).
The main research interests in his scientific career are closely related to occlusion and occlusal functions: 
Standardization of Recording Hinge Axis Movements during chewing; Development of a Standardized Chewing 
Test Food; Interdisciplinary collaboration in dentistry; Evidence-Based Dentistry eviDent Collaboration with 
Gazi University, Ankara, Turkey, Catholic University Leuven, Belgium, Helsinki University, Finland and Steinbeis 
University Berlin, Germany; Visualization of Chewing Test results and BruxChecker analysis with interindividual 
and intraindividual analytic protocol.
In 2018, the development of a clinical chewing test led to the founding of Orehab Minds, aiming to support 
dental clinics by visualization of chewing and bruxing tests. As a logical consequence, after retirement from 
the Steinbeis University, the Orehab Academy started to support colleagues interested in contemporary 
Gnathology and the so-called Slavicek concept.
In 2024, he and the next Slavicek generation, Rudolf Slavicek´s grandson Florian Slavicek and his wife, Anastasia 
Slavicek, celebrated the 100th anniversary of Gnathology. Gregor Slavicek proposed a revival of Gnathological 
thinking in dentistry. For some more years, he will encourage this journey with all his knowledge and empathy.

Prof. Dr. med. Dent. Dr. Habil. Paula Perlea 
President of the Romanian Society of Stomatology
Chair of the Member, Liaison and Support Committee of the FDI
Councilor of the European Regional Organization of the FDI
Councilor of the Balkan Stomatological Society

Dr. Gregor Slavicek : 
Tradition or continuation of a legacy

https://doi.org/10.25241/stomaeduj.2024.11(1-2).letter1
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Gregor Slavicek's journey into the world of gnathology and functional oral 
rehabilitation began as early as 1975. His early involvement in supporting his 
father's fundamental research project, Determinants of the Stomatognathic 
System, laid the foundation for his scientific works, which included integrating 
cephalometry into systematic clinical and instrumental diagnostics, digitizing 
dental structures, and linking them to axiographic data, leading to the 
development of sequential occlusion with dominant canine.
Gregor Slavicek's academic journey is marked by his commitment to learning 
and openness to diverse perspectives. He graduated as a medical doctor (MD) 
from the University of Vienna and specialized two years later in stomatology 
(DDS) at the Dental School of Vienna. His postgraduate education programs 
provided him with the opportunity to meet and learn from great thinkers 
and opinion leaders in Dentistry and Gnathology, including Charles Stuart, 
Arne Lauritzen, Harry Lundeen, Charly Gibbs, Bob Lee, Parker Mahan, Robert 
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The 100th Gnathology Anniversary Congress occurred in Istanbul from 29th to 30th June 2024. Here is a summary 
and a review of the lecturer's conclusions. The congress was organized by Orehab Minds Academy, attracting an 
international audience, both on-site and online.
The Congress slogan Who We Are and What We Can Do! expresses the intention to demonstrate contemporary 
possibilities by following gnathological principles in daily dentistry. The speakers at the congress are:
• All dentists.
• Applying gnathology in their daily work.
• Interpreting gnathology is modern, future-oriented, and forward-thinking.
Gregor Slavicek, Stuttgart, Germany, opened the congress, highlighting the Past, the Present, and 
the Future of Gnathology. The term Gnathology has already been established for 100 years. Searching 
and finding geometrical-mathematical principles of occlusion and the stomatognathic organ starts much 
earlier as a pre-gnathological area. In the 1970’s, there was a breakthrough due to the hinge axis recording 
(instead of pantographic tracings) and the introduction of a cranial reference plane. Gnathology is often 
called a particular discipline for a dysfunctional patient. This does not seem right. Gnathology is, in the spirit 
of its fathers and pioneers, the discipline dealing with occlusal functions and occlusal parameters, serving 
as a fundament for all dental disciplines. Gnathology is an a-disciplinary discipline, and contemporary 
gnathology integrates gnathological instruments and geometrical principles in oral rehabilitation. Today, 
practicing gnathologists focus on maintaining and optimizing oral functions (chewing, speech, bruxing) by 
occlusal measures in all aspects of oral rehabilitation (orthodontics, prosthodontics, restorative dentistry …).
The visualization as well as the quantitative and qualitative evaluation of chewing efficiency and bruxing 
activity were demonstrated by Florian Slavicek, Vienna, Austria in his lecture: Objective testing of 
occlusal functions. The impressive lecture delighted the audience and answered fundamental questions: 
How and why to visualize Occlusal Functions? Why 9 Chewing Sequences are necessary to judge Chewing 
Efficiency? Why are elastic Standardized Chewing Test Units required to assess the ability to chew well? How 
do understand Bruxing activity by analyzing the BruxChecker? How do you explain occlusal functions to the 
patients/parents?
A real highlight of the congress was the lecture by Sergey Grishin, Kirov, Russian Federation, titled 
Handling the complexity of gnathological parameters in Oral Rehabilitation. The functional parameters 
of occlusion and the craniomandibular system require fundamental knowledge and excellent planning and 
transferring skills for each patient. The vertical dimension, the therapeutic position, occlusal plane, spheric 
arrangement of the teeth (sagittal and transversal), and a clear sequential occlusal guidance concept with 
canine dominance are a matter of the consequent application of gnathological principles. The harmonization 
of muscles, including mimic muscles, is one of the treatment goals and a vital parameter for judging treatment 
efficiency. Sergey Grishin reported that patients who require oral rehabilitation are getting younger. This 
places a heavy burden on the responsibility of the dental team. Minimal invasive strategies are needed. 
Gnathological parameters such as the vertical dimension, occlusal plane, and chewing surface morphology 
help to be as minimal as possible. Minimal invasive dentistry is often misinterpreted if the number of teeth 
involved in the restorative procedures is the criterion. Minimal invasive means staying in the enamel window, 
removing only minimal tooth substance, and avoiding opening the dentin window. In addition, based on 
long-term follow-ups of clinical cases, Dr. Grishin demonstrated the practicability and usefulness of the 
sequential occlusal concept with canine dominance by R. Slavicek. A key message of this lecture is that 
thorough knowledge of all biological aspects and the ability to use the instruments properly are mandatory 
and require well-trained skills.
The participants gained perfect insights into TMJ Imaging, both in interpreting and integrating these data in 
the gnathological workflow. Giulia Tanteri, Torino, IT, and Anastasia Slavicek, Podolsk, RF presented The 
temporo-mandibular joint - imaging, tracking, considering. Dealing with the structures and functions 
of healthy and disturbed TMJs is part of contemporary oral rehabilitation. The use of imaging techniques 
(CT-Scan, MRI) is mandatory. The clinical application of the hinge axis recording techniques is crucial to 
understanding the impact of pathologies on mandibular dynamics and establishing a proper treatment 
strategy. Considering the temporo-mandibular joints is not only a task for so-called gnathologists but 
for all dental disciplines. Giulia Tanteri pointed out that imaging techniques have to be clearly indicated. 
Such techniques are to be applied, but the less, the better, considering the overall patient loads. Asking 
straightforward questions before the patient is sent helps radiologists to provide detailed answers. Dental 
practitioners should be able to recognize general medical conditions that may significantly influence 
TMJ conditions. Anastasia Slavicek, Podolsk, RF, gave a detailed synopsis of the possibility of merging 
Condylographic Data with Imaging techniques, especially MRI. Both techniques provide data that need 
to be understood: condylographic trajectories and MRI findings do not always show the same, e.g., joint 
effusion or ligamental status potentially mimics condylographic signals. Condylographic analysis starts 
with a systematic description as an integrated part of the systematic functional analysis. Advanced options 
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provide detailed insights regarding the coordination of the movements, the proprioceptive impairment, the 
rotational capacity, and the effects in occlusal dynamics, individual Posselt schemes, and individual occlusal 
compass. Especially in growing children and adolescents, monitoring tooth eruption and functional status 
is required. Especially in cases with an alteration of the regular tooth eruption in the late mixed dentition 
(canine before premolars), possible adverse effects on the TMJ have to be excluded.
The next lecturer from Bucharest, Romania, impressed the audience by showing the consequences of 
implementing knowledge, constant education, and improvement. Marian Constantinescu, Bucharest, 
Romania, can be regarded as a contemporary witness to the development of dentistry, especially Gnathology 
and functional-oriented Dentistry, over decades. He has seen many technologies coming and going, some 
still present, others not anymore. He met many opinion leaders in dentistry and is constantly exchanging 
ideas with experts in dentistry worldwide. He constantly strives to improve and encourage dental education 
in all fields and aspects. Starting with the history of dentistry in Romania, participants learned about the 
early international collaboration of Romanian dentistry with Fédération Dentaire Internationale (FDI), the 
International Prosthodontic and Gnathological Societies. He initially integrated gnathological instruments 
and merged muscle-oriented techniques with jaw-tracking systems. He demonstrated to the audience that 
professional curiosity is not a matter of age and not something for younger colleagues only, and it results in 
constant improvement of Gnathology. To demonstrate this, he and his son presented the lecture: 4D Digital 
Workflow and Planning for Personalized Prosthetic Treatment - the Practical Perspective for Daily 
Application in the Dental Clinic. In recent years, there have been significant advancements in functional 
and digital dentistry, with the availability of multiple acquisition systems that provide more detailed 
information than ever before. During his lecture 4D Digital Workflow and Planning for Personalized Prosthetic 
Treatment - the Practical Perspective for Daily Application in the Dental Clinic, Florin Constantinescu, 
Bucharest, Romania, pointed out the incredible possibilities of digital technologies in dentistry, including 
the laboratory part. With the intraoral scan, facial scan, dynamic CBCT, and registration of free mandibular 
movements, dentists can gather the quality and quantity patient data, allowing for more precise diagnoses 
and treatment planning.
Integrating patients' anatomical and functional details in CAD design software has improved dramatically 
and brought communication between clinicians, dental laboratories, and patients to a new level. 4D 
technology has allowed for more predictable treatments, especially in multidisciplinary cases where a 
significant increase in the occlusal vertical dimension (OVD) is required to restore functional occlusion. The 
neuromuscular approach, which considers physiologic measurements and patient needs and requests, can 
be combined with this technology to provide even more precise treatment planning and deliver optimal 
and personalized patient care. Today, laboratory Robots can be called the descendants of the Replicator of 
Gibbs/Lundeen (1970 - 1980ies). Lessons learned message from Marian and Florin Constantinescu: Failing 
to Plan = Planning to Fail.
Grigory Popov from Tallinn, Estonia, provided a fascinating view of his country. His lecture Who we are 
and what we can do! The clinical application of contemporary gnathology dentistry highlighted the 
importance of understanding the specific situation of a country and the impact of these factors on dentistry. 
Estonia is a fully digitized country; patients and medical doctors accept digital dentistry quickly and 
easily. However, the thrust in digital processes and workflow increases the possibility of mistakes without 
recognition during dental processes – the uncritical application is based on the assumption that it is digital, 
so without failures, which may lead to a bounce-back effect. Scandinavian approaches in Estonia influence 
dentistry: evidence-based, holistic, and minimally invasive. Gnathology and functionally oriented dentistry 
have been relegated to a subordinate department at most universities. On the other hand, many dental 
practitioners are very strongly oriented in this direction. On the one hand, it is necessary to have certainty 
in diagnosis and treatment based on comprehensible parameters, and on the other hand, it is necessary 
because the demands and expectations of patients require it. These presentations are held under the motto 
of the entire meeting: WWAAWWCD! (Who We Are and What We Can Do) – and a growing group of dentists 
are interested in Gnathological thinking. It is still a small group, but constantly growing.
Minimal invasive restorative approaches are desirable for the patient. The prevention of dental structures is a 
motivator for choosing or declining a particular treatment strategy the dentist offers. Sergey Grishin, Kirov, 
Russian Federation, clarified substantial misunderstandings and misinterpretation of minimal invasiveness. 
Labeling an oral restoration as minimally invasive is often a fraudulent labelling. His lecture Minimal 
Invasive Tooth Preparation – Occlusal Planning to Save Dental Structure encouraged the participants 
to accept the increasing confrontation with the challenge of restoring caries-free teeth in young adults. The 
indication is often severe wear of the teeth and chewing surfaces due to bruxing. The preservation of the 
tooth structure requires the correct preparation techniques and knowledge of which occlusion should be 
implemented (backward planning). Minimally invasive techniques are a decisive factor in the attractiveness 
of the dental practice for patients. Key messages of his lecture: Bonding Systems: every year new products, 
but no real breakthrough since the 1990s; we have to know the dental anatomy; understand the difference 
between Minimally invasive vs. As minimal as possible; be able to work correctly with the Vertical Dimension 
of Occlusion to preserve tooth substance; the articulator is a tool for the Dentists! Patients start to trust the 
dentist due to the systematic approach: what is convincing are the treatment results, not the sales process.
The following session encompasses a wide range of oral rehabilitation, challenging for both, the dental 
laboratory and the dental clinic. Massimiliano Veronese, Trento, Italy, started with his lecture, focusing on 
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the edentulous and partially edentulous mouth: The challenge Oral rehabilitation: Edentulous mouth – 
partially edentulous mouth. These aspects are brought together and discussed in this lecture. The dentists 
are in charge of delivering the treatment parameters and strategy, and the dental technician is in charge 
of transferring the plan to prosthodontic occlusion. Technicians follow the fundamental geometrics of the 
stomatognathic system and use the parameters: Lower Facial Height (LFH), Relative Condylar Inclination, 
Occlusal Plane inclination, Radius Curve of Spee, Sequential Occlusal Concept. The second part of this session: 
The challenge Oral rehabilitation: Edentulous mouth – partially edentulous mouth – dental abrasion by 
Alexey Lyan, Almaty, Kazakhstan focused on the caries free teeth and occlusion. For 40 years now, modern 
gnathology has been transforming into a practice-oriented, fundamental discipline. The focus of clinical 
gnathology is by no means only on dysfunctional patients. Prosthodontics, especially in the case of severely 
reduced residual dentition or an edentulous mouth, benefits from gnathological thinking and workflows. 
Collaboration between the practice and laboratory is of particular importance. These aspects are brought 
together and discussed in this lecture.   
Without full integration of orthodontics, contemporary oral rehabilitation appears incomplete. A shared 
treatment plan, based on mutual understanding and support, and aligned to the same occlusal goals, is 
the mandatory fundament of such collaborations. Andrey Zhuk, Moscow, Podolsk Region discussed: Do 
Orthodontists need to think gnathological? In the adult? In the child? In the adolescent? The role of 
orthodontics is of great importance in many stages of a patient's life. The focus here is on harmonizing the 
dental parameters with the individual skeletal structure. This requires knowledge of all developmental stages 
of the craniomandibular system, early diagnosis of deviations from normal development, and targeted 
intervention. Precise coordination of the occlusion with the temporomandibular joint is also necessary when 
treating adults. Modern orthodontics is more than just shaping dental arches. Gnathological principles can 
be implemented with today's orthodontic concepts if the orthodontic technique is adjusted to the functional 
parameters and not vice versa. Orthodontic Clinics need algorithms for the desired goals of orthodontic 
treatments. It applies to all groups of patients: pediatric, adolescents, adults, and elderly. All aspects must be 
included, besides from the dental-occlusal the skeletal parameters, as well as progressive and bio-esthetic 
factors. Orthodontists are often in charge of making decisions regarding ortho-gnathic surgical approaches. 
The patient's chief complaint needs to be respected, but the final decision should be made only after providing 
complete information on all pros and cons, including the alternatives. As an orthodontist, it is crucial to 
understand craniofacial growth and to be familiar with the long history of growth studies, at least starting 
with the implant studies from Björk. As an orthodontist, ignoring the effect on the TMJ structures during the 
mandibular advancement strategy is not acceptable. This applies not only to sleep apnea devices, but also to 
skeletal class II treatment strategies. Giorgio Fiorelli, Arezzo, Italy, completed this session with his lecture: 
Not the orthodontic method matters, but the orthodontic force system to achieve the desired tooth 
position. The desired teeth positions lead to the selection of the best fitting orthodontic technique, and not 
a particular orthodontic method with unknown force systems should be applied. This approach, although 
from completely different aspects, merges strongly orthodontic and gnathological-occlusal concepts of oral 
rehabilitation: the desired occlusion determines the best therapeutic strategy and only then are the best 
fitting tools applied (orthodontics, prosthodontics, implants …). Although starting from different ways of 
therapeutical thinking, the audience understood that the treatment tool (here: the orthodontic force system) 
is chosen because of the tooth position that has to be achieved.
Last but not least, Ksenia Nafigina, Moscow, RF, Anastasia Novitskaya, Vienna, Austria, and Florian 
Slavicek, Vienna, Austria, completed the second day of the conference with their lecture: The importance 
of occlusal functions during diagnostics, treatment, and follow up. A valid measurement procedure has been 
developed to measure, visualize, and understand the occlusal processes. The visualization helps the patient 
and relatives to recognize the need for detailed diagnostics. The tests are easy to implement clinically and do 
not involve a high financial or technical outlay. The use of the Brux Checker Analysis and the chewing function 
test is an effective tool for monitoring the course of treatment. An excellent functional treatment result, 
visualized with these tests, increases the value of the treatment enormously. Using the tests as screening, a 
diagnostic procedure at the start and during treatment, and subsequently, to measure long-term functional 
stability is a modern tool for a patient-oriented dental practice. The key messages of the engaged and 
competent lecturers are: Understanding occlusal Functions to motivate the patient to document the starting 
point; the use of Chewing Test and BruxChecker during treatment – the follow up; visualization of chewing 
and bruxing is an exceptional service for the patients in a dental clinic.
The participants also gained insights into the importance of a proper masticatory function: Mastication 
for the mind – the reduced chewing ability and increased risk of cognitive decline/dementia. Anastasia 
Slavicek, based on a systematic, comprehensive literature overview, highlighted the crucial role of 
maintaining a good chewing ability in the elderly population. The rhythmic muscle activity during chewing 
is key to understanding this causal correlation. She proposed that oral rehabilitation, based on gnathological 
principles, could be a strategic approach to delay the onset of cognitive decline. This underscores the 
significant positive impact that gnathologists can have on the patients' well-being (physical and psychical), 
leading to an improved quality of life for patients and relatives, reduced costs for comprehensive care, and, 
to some extent, relieving the burden on the health care system.
The conference went by too fast; just after the opening remarks, it was time to conclude with Closing 
remarks – 100y Anniversary of Gnathology. Gregor Slavicek, Stuttgart, Germany, completes the 
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meeting. Gnathology has a long history. On the one hand, a constant improvement of our knowledge results 
from research, science, and development. New technologies are boosting the instruments and making 
clinical applications easier and simpler.
On the other hand, fundamental principles have been established for over 100 years and have yet to be 
discarded. However, modern technologies and the search for simplified processes must not lead to the 
sacrifice and negation of fundamental knowledge. If a fundamental gnathological parameter is declared 
invalid, then a robust alternative must be presented - and this must be scientifically proven. Pure technical 
feasibility in the digital world is not yet proof of coherence. The manufacturers of these systems must 
provide this proof. If this proof is not provided, the responsibility lies with the user. Technical developments 
and the improvement of knowledge are the tasks of the entire dental community. However, blind faith in 
technological progress is very risky and carried out on the backs or in the patients' mouths. In 2024, it is time 
to look both back and forward. Traditional gnathology, in its purely technical approach, needs to be updated. 
Limiting gnathology to dysfunction has proven to be ineffective. Modern gnathology is an interdisciplinary 
approach with prophylactic, diagnostic, therapeutic, and communicative tasks between the disciplines. 
Modern gnathology is a medical discipline that advances the term occlusal medicine.
The progress made in gnathology, especially the extraordinary exchange of gnathological thoughts during 
the two days, has left a sense of optimism and hope for the future of the field. All have been inspired by the 
possibility to apply gnathological principles merged with modern technologies and treatment strategies, 
interpreted with the knowledge of 2024. Looking back to the long history of Gnathology allows progress 
towards the future. Applied Gnathology does not require a yes or no decision, it supports all aspects of 
dentistry as an a-disciplinary discipline 
We are thrilled to announce the next edition of the conference, which will take place on 5th – 6th December 
2025. The topic, "It's the occlusion, stupid!" promises to be another engaging and enlightening event. We 
look forward to your participation in the 2nd International Meeting of Clinical Expert Consortium Gnathology 
and Occlusal Functions. 
The Orehab Academy Congress - 101y Anniversary of Gnathology

Save the Date! Don´t miss this event.

*"It's the economy, stupid" is a phrase by James Carville, a political advisor for US Government, in 1992.

The Orehab Academy Congress -101y Anniversary of Gnathology
Save the Date! Don´t miss this event.
* ”It’s the economy, stupid” is a phrase by James Carville, a political advisor for US Government, in 1992.

Gregor SLAVICEK
MD, DDS, MSc, CEO, Head
Orehab Minds GmbH
DE-70567 Stuttgart, Germany
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From The Journal of the American Dental Association

July 2024 

A RETROSPECTIVE CLINICAL STUDY TO COMPARE THE ABILITY OF CONE-BEAM COMPUTED TOMOGRAPHIC IMAGES 

AND PERIAPICAL RADIOGRAPHS TO REVEAL CRACKED TEETH, SPLIT TEETH, AND TEETH WITH VERTICAL ROOT 

FRACTURES
Maria Soledad Mareque-Bueno, DDS ∙ Venkateshbabu Nagendrababu, PhD ∙ Paul M.H. Dummer, PhD ∙ Manuel Ruíz-Piñón, PhD ∙ Teresa Arias-Moliz, PhD ∙ 
David Uroz-Torres, PhD ∙ Sara Garrido-Parada, DDS ∙ Benjamín Martín-Biedma, PhD ∙ Pablo Castelo-Baz, PhD

J Am Dent Assoc. July 2024; Volume 155, Issue 7p614-623
Doi: 10.1016/j.adaj.2024.04.009 
https://jada.ada.org/article/S0002-8177(24)00212-5/fulltext
https://engage.ada.org/courses/456/view
https://engage.ada.org/page/faq

This article has an accompanying online continuing education 
activity available at:
https://jada.ada.org/article/S0002-8177(24)00242-3/abstract
	 PMID: 34952683 

DOI: https://doi.org/10.1016/j.adaj.2024.04.009

Copyright © 2020 American Dental Association. Published by Elsevier Inc. 
All rights reserved.
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From The Journal of the American Dental Association

August 2024 

POSTOPERATIVE PAIN AFTER ENDODONTIC TREATMENT USING 8.25% VS 2.5% SODIUM HYPOCHLORITE 

IN NECROTIC MANDIBULAR MOLARS WITH APICAL PERIODONTITIS
Filipe Colombo Vitali, PhD ∙ Pablo Silveira Santos, PhD ∙ Lucas da Fonseca Roberti Garcia, PhD ∙ Cleonice da Silveira Teixeira, PhD

J Am Dent Assoc. Volume 155, Issue 8p657-666.e2
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EVIDENCE-BASED APPLICATION OF TELEDENTISTRY:  
A SYSTEMATIC REVIEW
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Kaung Myat Thwin1f      , Sachiko Takehara1g     , Hiroshi Ogawa1h*
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Background Teledentistry has emerged as a potential alternative to in-person dentistry, offering new 
possibilities for oral healthcare delivery and prompting need for a comprehensive evaluation of its efficacy 
and global applicability.
Objective To determine most common fields of teledentistry application, evaluate its effectiveness compared 
to in-person dentistry, and analyze its utilization in various countries based on the economic context. 
Data source This systematic review conducted a literature search from five electronic databases: PubMed, 
Embase, Web of Science, Clinical Trials.gov, and the International Clinical Trials Registry Platform.
Study selection Evidence-based studies published in English (2011-2021), using teledentistry. 
Data extraction Primary outcome: teledentistry usability. Secondary focus: utilization across economic strata. 
Methodological quality was assessed using the Down and Black checklist.
Data synthesis Of 34 reviewed studies, 18 favored a combined approach, 6 found comparable efficacies, 
9 favored teledentistry, and 1 preferred in-person dentistry for anxiety management. Effectiveness was 
evident across economic settings (22 high-income, 6 upper-middle-income, 6 lower-middle-income nations). 
Teledentistry showed efficacy in oral health promotion and interprofessional consultation. We found that 
orthodontics is the most common specialty in teledentistry. Generally, teledentistry showed positive 
outcomes in patient education and behavior modification across various dental specialties. The adoption 
of teledentistry adoption might depend on economic status, highlighting the need for further research and 
implementation strategies in low-income countries to address global oral health disparities. This review 
demonstrates teledentistry’s effectiveness as a versatile tool across diverse economic settings, emphasizing 
the need for focused research in low-income regions to bridge the global oral healthcare divide. 

Dentistry; Teledentistry; Oral Health; Mobile Applications; Evidence-Based.
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ABSTRACT

KEYWORDS

1. INTRODUCTION

The COVID-19 pandemic precipitated an unpre-
cedented crisis in healthcare systems globally, with 
oral health services particularly affected due to the 
inherent risks associated with conventional dental 
practices. The generation of potentially virus-laden 
aerosols and droplets during face-to-face dental 
interventions posed significant challenges to the 
continuity of care, even with stringent infection 
control protocols [1,2].

To address these challenges, the implementation 
of health promotion strategies became even 
more crucial. One of these is Mobile Oral Health 
(mOralHealth), which primarily focuses on enhancing 
oral health through knowledge dissemination, skill 
development, and community-based healthcare 
access [3]. These interventions helped sustain oral 
health services during the pandemic by providing 
alternative ways to deliver care, thus reducing the 
risk of virus transmission while ensuring patients 
continued to receive necessary dental support. 
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One oral health intervention is teledentistry, which 
addresses remote diagnosis and treatment planning 
via communication technologies [4].
The World Health Organization (WHO) and the 
American Dental Association (ADA) define tele-
dentistry as providing health services using 
electronic information, imaging, and communication 
technologies to deliver and support oral healthcare 
services such as dentist-patient communication, and 
inter-professional communication among general 
dental practitioners, dental specialists, and medical 
professionals from other disciplines [5], particularly in 
situations where geographical proximity is a critical 
factor [6]. ADA further delineates teledentistry into 
four primary modalities: synchronous (live video), 
asynchronous (store and forward), remote patient 
monitoring (RPM), and health education (mHealth) 
[7]. The wide array of teledentistry interventions 
includes diagnosis (tele-diagnosis), consultation 
(tele-consultation), treatment (tele-treatment), and 
dental information dissemination and education 
(tele-education)  through interactive audiovisual 
aids and data communication systems [8]. 
Although there is empirical evidence suggesting 
that teledentistry can effectively complement in-
person management [9], with diverse applications 
ranging from patient education on oral health and 
hygiene improvement, particularly in orthodontic 
patients [10-12], to enhancing specific dental hygiene 
practices through various digital platforms [13-17], 
there is a significant gap in the literature regarding 
the applicability of teledentistry concerning vari-
ous countries' economic status. Low-income coun-
tries may find it challenging to implement such 
teledentistry interventions, considering factors 
such as dental clinic availability and geographical 
accessibility.

Research has shown that conventional dental 
treatment integrated with digital support has 
demonstrated the potential for improving diagnostic 
accuracy, treatment efficacy, and prognostic 
outcomes [18-21]. However, comprehensive research 
evaluating the effectiveness of teledentistry 
encompassing diagnosis, consultation, and treat-
ment compared to in-person dentistry across various 
dental specialties remains limited. Therefore, the 
effectiveness of teledentistry compared to in-person 
dentistry in the fields of dentistry was evaluated in 
this systematic review.

2. METHODS

This study employs a systematic review methodology 
to determine the most common fields of teledentistry 
application, evaluate its effectiveness compared 
to in-person dentistry, and analyze its utilization in 
various countries across diverse economic contexts. 
The research protocol adheres to the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines and is registered 
with the International Prospective Register of 
Systematic Reviews (Registration Number CRD 
42022259600) [22]. 

2.1. Search strategy and focused questions
A comprehensive literature search was conducted 
across five electronic databases: PubMed, 
Embase, Web of Science, ClinicalTrials.gov, and 
the International Clinical Trials Registry Platform. 
Supplementary hand searches were performed to 
ensure comprehensive coverage. Detailed infor-
mation is provided in supplementary Table 1.
The following three questions were formulated using 
the PICO approach to assess whether teledentistry is 

No. Authors/ Year 
of Publication

(Country)

Study 
Population

Target age 
groups

(Number of 
Subjects)

Tele-dentistry 
Intervention(s)

Form of Tele-
communication/ 

Devices

Comparison
Group

Main
Outcomes

Summary of 
results

Orthodontic Dentistry

1 Jejurikar et al., 
2014 (India)

patients 
(full fixed 
appliances in 
both arches)

Young adults: 13-19 
years (n=50)

Weekly text message 
reminders after OHI, once a 
week for 4 months

Remote patient 
monitoring (RPM)

Only OHI Plaque index 
(PI), white spot 
lesions (WSL)

2 Eppright et al., 
2014 (USA)

patients 
(active 
treatment 
with full fixed 
appliances in 
both arches)

Young adults: 11-19 
years (n=42)

One parent or guardian of 
each patient received a text 
message and the patient 
received oral hygiene 
instruction.

Mobile health 
(mHealth)

Only Oral 
hygiene 
instruction

Bleeding index 
(BI), Modified 
Gingival Index 
(MGI), and 
Plaque Index 
(PI)

∂

3 Bowen et al., 
2015 (USA)

patients (fixed 
maxillary 
edgewise 
appliances)

Young adults:
10-18 years (n=50)

Audiovisual presentation on 
oral hygiene care followed 
by 2-3 text messages per 
week for 4 weeks, then 1 
text message per week for 
8 weeks.

Asynchronous 
(store and 
forward)

Only 
audiovisual 
presentation 
about oral 
hygiene care

 Planimetry-
based 
evaluation of 
plaque values 
evaluation 
(Digimizer 
software)

4 Al-Silwadi et al. 
2015 (United 
Kingdom)

patients 
(scheduled to 
receive fixed 
orthodontic 
appliance)

Others: ≥13 years 
(n=60)

Following the distribution 
of oral health education and 
leaflets on oral health and 
fixed appliance care, an email 
was sent inviting participants 
to view a video providing the 
same information.

Other Only oral 
health 
education, 
leaflets on oral 
health and 
care of fixed 
appliances

Knowledge 
of dental and 
appliance care

 Table 1. Characteristics of the Included Studies.
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5 Abdaljawwad, 
2016 (Iraq)

patients (fixed 
orthodontic 
appliances)

Young adults: 
17-23 years
(n=34)

After OHI, text messages 
twice a week for 4 weeks and 
once a week for 8 weeks.

Asynchronous 
(store and 
forward)

Only OHI Bleeding Index 
(BI), Modified 
Gingival Index 
(MGI), Plaque 
Index (PI)

6 Cozzani et al., 
2016 (Italy)

patients 
(begin fixed 
orthodontic 
treatment)

Others: mean age: 
13.5 ± 1.7 years 
(n=84)

1. after the OHI, a reinforced 
text message
2. phone call 5-7 hours after 
initial bonding

Mobile health 
(mHealth)

Only OHI Oral Hygiene 
Index, by 
Silness and 
Loe's Modified 
Index, Plaque 
Index (PI)

7 Zotti et al., 
2016 (Italy)

patients 
(full fixed 
appliances in 
both arches)

Others: mean age: 
control group 13.6 
years, study group 
14.1 years (n=80)

OHI by taking video tutorials 
in WhatsApp chat rooms and 
sharing selfies as part of the 
"Brush Game.

Asynchronous 
(store and 
forward)

Only OHI Plaque index 
(PI), gingival 
index (GI), 
white spot 
(WS), caries 
presence

8 Li et al., 2016 
(China)

patients 
(begin fixed 
appliance and 
single-phase 
orthodontic 
treatment)

Young adults: 12-21 
years (n=244)

Signed up for a WeChat 
account and received twice-
weekly behavioral reminders 
and 2-3 educational messages 
per week throughout the 
treatment period.

Mobile health 
(mHealth)

Only 
orthodontic 
strategy and 
pretreatment 
education as 
in the WeChat 
group

Length of 
treatment
Failure to keep 
appointments, 
tardiness
Bracket bond 
failure
Orthodontic 
PI, modified 
gingivitis index

∂

9 Iqbal et al., 
2017 (Pakistan)

patients 
(full-fixed 
orthodontic 
appliances)

Young adults: 
15-25 years
(n=100)

Weekly text message 
reminders after OHI for 60 
days

Asynchronous 
(store and 
forward)

Only OHI Bleeding Index 
(BI), Modified 
Gingival Index 
(MGI), Plaque 
Index (PI)

10 Alkadhi et al., 
2017 (Saudi 
Arabia)

patients (fixed 
orthodontic 
appliances)

Others: ≥12 years 
(n=44)

Mobile application for video 
oral hygiene instruction and 
proactive reminders three 
times a day for one month.

Mobile health 
(mHealth)

Only OHI 
during visits

Plaque and 
Gingival indices 
(PI and GI)

∂

11 Kumar et al., 
2018 (India)

patients (fixed 
orthodontic 
appliances)

Young adults: 13-19 
years (n=60)

Weekly text message 
reminders after OHI for 3 
months

Asynchronous 
(store and 
forward)

Only OHI Plaque index 
(PI) and WSL 
status

12 Deleuse et al., 
2020 (Belgium)

patients 
(full-fixed 
orthodontic 
appliances)

Young Adults: 12-
18 years (n=38)

Interactive oscillating/
rotating electric toothbrush 
connected to a brushing 
assistance app

Mobile health 
(mHealth)

Only 
oscillating/
rotating 
electric 
toothbrush

Plaque index 
(PI), gingival 
index (GI), 
white spot 
lesion (WSL)

13 Scheerman 
et al., 2020 
(Netherlands)

patients (fixed 
orthodontic 
appliances)

Others: mean 
age: study group 
13.2±1.01 
years, control 
group13.5±0.97 
years (n=121)

Use the "White Teeth" mobile 
application to reinforce 
plaque control daily for 12 
weeks.

Mobile health 
(mHealth)

OHI and 
oral health 
education 
when dental 
visits

Plaque index 
(PI) and 
Bleeding on 
marginal 
probing index 
(BOMP)

14 Al-Moghrabi et 
al., 2020 (UK)

participants 
(scheduled 
for removable 
retention with 
thermoplastic 
retainer (TPR))

Young adults: 
12–21 years 
(n=84)

Use "My Retainers", a mobile 
application that reminds users 
to wear orthodontic retainers

Mobile health 
(mHealth)

Reminder of 
retainer wear 
chart

Stability, plaque 
level, bleeding 
during probing 
and depth of 
probing, level 
of patient 
experience and 
knowledge 
regarding 
retainers

15 Farhadifard et 
al., 2020 (Iran)

patients 
(started 
their fixed 
orthodontic 
treatment)

Others: mean age: 
study group 18.7 ± 
3.87 years, control 
group: 19.27 ± 
3.65 years (n=120)

In addition to conventional 
oral hygiene instruction, the 
team educated the patients to 
use a smartphone app (Brush 
DJ) that includes timers and 
daily reminders to assist in 
improving oral hygiene.

Mobile health 
(mHealth)

Conventional 
oral hygiene 
instruction

Plaque Index 
(PI) and 
Gingival Index 
(GI)

∂

16 Sangalli et al., 
2021 (Hong 
Kong)

patients 
(scheduled 
to start an 
orthodontic 
treatment)

Others: mean 
age: study group 
24.9±10.9 years, 
control group: 
6.3±3.2 years 
(n=30)

A scan box and cheek retractor 
(Dental Monitoring@) were 
provided and the patient 
was instructed to perform a 
monthly intraoral scan.

Remote patient 
monitoring (RPM)

Only in-person 
toothbrushing 
instruction

Plaque Index 
(PI), Gingival 
Index (GI), and 
White Spot 
Lesions (WSL)

Preventive Dentistry

17 Jadhav et al., 
2016 (India)

social work 
colleges (two 
different)

Young adults: 18-20 
years (n=400)

OHI and oral health education 
followed by oral health 
education text messages sent 
twice a week for 3 months

Mobile health 
(mHealth)

Only OHI and 
oral health 
education

Oral Hygiene 
Index and 
Gingival Index 
(GI)
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18 Williams et 
al.,2018 (USA)

participants 
(mild to 
moderate 
periodontitis)

Adults: 21-80 years 
(n=60)

View oral hygiene instruction, 
brushing and flossing 
presentations on computer

Asynchronous 
(store and 
forward)

Only OHI with 
visual aids

Plaque score 
(PS) and 
bleeding index 
(BL)

19 Marchetti et al., 
2018 (Brazil)

students 
(technical high 
school)

Young adults: 14-19 
years (n=263)

1. Verbal oral health 
education and reinforced 
messages via mobile app for 
30 days. 
2. oral health education video 
and reinforced messages via 
mobile app for 30 days.
3. oral health education 
video only

Mobile health 
(mHealth)

Only verbal 
oral health 
education

Knowledge 
Score (KS), 
simplified 
oral hygiene 
index (OHI-S), 
Gingival 
Bleeding Index 
(GBI)

20 Araújo et al., 
2019 (Portugal)

patients (> 
20 teeth, 
and bleeding 
on marginal 
probing index 
over 0.5)

Others: mean age: 
control group 13.6 
years, study group 
14.1 years

OHI using intraoral camera 
during the visit and/or text 
messages between visits

Asynchronous 
(store and 
forward)

Only OHI Bleeding on 
marginal 
probing 
(BOPM), dental 
hygiene, 
behavior 
change

21 Scheerman et 
al., 2020 (Iran)

students 
(public high 
school)

Others: high school 
students, 12–17 
years, with and 
without their 
mothers 
(n=791)

1. use of the Dental Health 
telegram channel for patients 
to receive oral hygiene 
education via text message 
or video
2. use of the Telegram 
channel for mothers to receive 
oral health education and 
instructions for teaching and 
monitoring their children's 
oral health.

Combination Without 
intervention

Psychosocial 
variables, 
toothbrushing 
behavior, 
Visual Plaque 
Index (VPI), 
Community 
Periodontal 
Index (CPI)

√

22 Vpk et al., 2020 
(India)

patients 
(cerebral 
palsy)

Children: 4-12 years 
(n=53)

Video based oral health 
education following OHI

Mobile health 
(mHealth)

Only OHI Oral hygiene 
status, 
including the 
simplified oral 
hygiene index 
(OHI-S), plaque 
index (PI), and 
gingival index 
(GI)

23 Shida et al., 
2020 (Japan)

participants 
(Kyoto 
University)

Others: ≥18 years, 
mean age: control 
group 25.0 years, 
study group 26.0 
years (n=112)

After the video based OHI, 
a real-time visualization 
brushing instruction device 
(GUMPLAY) linked to a mobile 
application was used for 4 
weeks.

Mobile health 
(mHealth)

After the OHI 
by video, brush 
with the same 
device without 
connecting 
it to the 
application.

Plaque control 
record (PCR) 
score

24 Marchetti et al., 
2020 (Brazil)

students (high 
school)

Young adults: 14-19 
years (n=291)

Video-based dental 
flossing and counseling to 
communicate oral hygiene 
knowledge twice a day for 30 
days (VD + smartphone app, 
VD without app)

Mobile health 
(mHealth)

Dental floss 
and oral 
counseling 
(OR+ app, OR 
without app)

Simplified 
oral hygiene 
index (OHI-S) 
and gingival 
bleeding index 
(GBI)

∂

25 Lee et al., 2021 
(Korea)

adults 
(enrolled 
at a senior 
college and 
senior welfare 
center)

Others: ≥65 years 
(n=73)

1. Receive lecture-type oral 
health education using 
PowerPoint slides (non-app 
use group) 
2. Receive oral health 
education using a smartphone 
application developed in 
this study.

Mobile health 
(mHealth)

Without 
intervention

Oral health 
knowledge 
score, O'Leary 
index, and 
tongue coating

Pediatric Dentistry

26 Plonka et al., 
2013 (Australia)

children 
(areas of low 
socioeconomic 
status)

Others: Infants 
within two months 
of birth and 
caregivers (n=246)

Home visits and phone calls Other Without 
intervention

Prevalence of 
Early Childhood 
Caries (ECC)

∂

27 Hashemian et 
al., 2015 (USA)

Mothers 
(bringing a 
child aged 
5 years or 
younger for 
dental care)

Others: 18-56 years Along with the usual care 
printed materials, they 
received text messages 
regarding oral health 
information.

Mobile health 
(mHealth)

Only the usual 
print materials

Oral health 
knowledge 
and oral health 
behaviors 
(including 
improving 
oral health 
behaviors for 
their children)
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28 Iskander, M., et 
al., 2016 (USA)

adult 
(accompanied 
a child to 
the dental 
appointment)

Adults
36-45 years (n=89)

Oral health education with 
"Dental Trauma mobile 
healthcare" application 
(permanent tooth avulsion 
scenario)

Mobile health 
(mHealth)

Oral health 
education with 
"Save Your 
Tooth" poster 
(assuming 
primary tooth 
injury)

Knowledge 
of permanent 
tooth avulsion

∂

29 Zotti et al., 
2019 (Italy)

patients (3 
private dental 
practices)

Others: 4-7 years 
with one of their 
parents (n=100)

Use the OHI motivational 
mobile apps "Time2Brush" 
and "Brusheez-The Little 
Monsters Toothbrush Timer" 
for children over and under 
five, respectively.

Mobile health 
(mHealth)

Only OHI Plaque Index 
(PI), presence 
of caries, 
localization of 
carious lesions

30 Alkilzy et 
al., 2019 
(Germany)

children 
(an almost 
complete 
deciduous 
dentition)

Children: mean 
age: 5.1 ± 0.6 years 
(n=49)

OHI adds toothbrush mobile 
application

Mobile health 
(mHealth)

Only OHI Plaque and 
papillary 
bleeding indices 
(QHI, PBI)

Oral and Maxillofacial Surgery

31 Salazar-
Fernandez 
et al., 2012 
(Spain)

patients 
(TMDs)

Children:
1-5 years (n=1052)

Digital TMJ and panoramic 
radiographic consultation via 
intranet e-mail

Asynchronous 
(store and 
forward)

Conventional 
consultation 
system at the 
hospitals

 Clinical 
effectiveness, 
consultation 
costs, and 
patient 
satisfaction

32 Wang et al., 
2019 (Taiwan)

patients 
(admitted 
at a general 
hospital 
for curative 
oral cancer 
surgery)

Adults: 30–82 years 
(n=60)

A 12-week intervention 
program (warm compresses, 
masticatory muscle massage, 
and jaw exercises) three 
times a day, with additional 
telephone support after 
discharge.

Other Only 12-week 
intervention 
program

Maximum 
Interincisal 
Opening (MIO)

33 Takeuchi-Sato 
et al., 2019 
(Japan)

patients 
(TMDs)

Others: mean age: 
30.7 ± 8.7 years, 
(n=30)

Cognitive Behavioral Therapy 
(CBT), email recording and 
reminder system, sticky note 
reminders

Mobile health 
(mHealth)

Brief oral 
instructions to 
avoid non-
functional 
tooth contact 
(n-FTC) during 
the day

Pain-free 
opening aid

∂

34 Omezli et al., 
2020 (Turkey)

patients 
(scheduled 
to undergo 
impacted 
lower third 
molar 
removal)

Others: mean age: 
study group 22.93 
± 5.83 years, 
control group 
23.12 ± 4.99 years 
(n=113)

Third molar surgery video Other Third molar 
surgery verbal 
information

Anxiety

more effective than in-person dentistry in contem-
porary dental fields: 
1. In which dentistry fields is teledentistry most 
utilized? 
2. How does the effectiveness of teledentistry 
compare to in-person dentistry in terms of patient 
education, behavior modification, professional 
communication, and cost-effectiveness? 
3. In which countries is teledentistry more frequently 
utilized based on economic context?

2.2. Eligibility Criteria
The study included evidence-based research 
published in English between January 2011 and 
December 2021, focusing on teledentistry inter-
ventions. Eligible studies involved participants of all 
ages and sexes who received teledentistry services, 
with conventional dental treatment or oral health 
instruction as the control or comparison group. 
Primary outcomes assessed teledentistry's usability 
through clinical indices, behavioral modifications, 
Knowledge_Attitude_Practice (KAP) metrics, or cost-
effectiveness analyses, while a secondary outcome 
explored teledentistry utilization concerning coun-

tries' economic status. Studies were excluded if they 
lacked comparison with conventional methods, were 
not original research, or were not written in English.

2.3. Study selection, and data extraction
Two independent reviewers (TH and BP) conducted 
the literature review and screened titles and 
abstracts to identify studies that met the inclusion 
and exclusion criteria. They compiled lists of selected 
studies for each research question, which were then 
compared. By discussing each source, they reached 
a definitive consensus on which studies to include 
for each question. Any discrepancies during the 
screening and selection processes were resolved 
through discussions between the two reviewers. If 
disagreements persisted, additional reviewers (RK 
and TZ) were consulted to reach a consensus. Once 
consensus was reached, the full texts of the selected 
literature were collected and independently asse-
ssed by the same reviewers. Only studies with 
sufficient data were included in the analysis, with 
discrepancies resolved through discussion. The 
reviewers extracted data using a standardized form, 
collecting general information such as authors, title, 
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tistry was effective to deliver oral health education among high-school students, especially with the involvement of their mothers),  
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year of publication, journal name, study aims, design, 
level of evidence, relation to COVID-19, number of 
participants, countries of research, study setting, 
dental specialty, type, and mode of teledentistry 
intervention, comparison with in-person dentistry, 
and outcomes. Outcome information was extracted 
from the included studies.

2.4. Quality Assessment 
Two reviewers independently assessed the quality 
and risk of bias in the data extraction process, 
following the guidelines from a modified version of 
the Downs and Black checklist [23]. The quality of 
each including randomized controlled trials (RCTs), 
and non-randomized controlled trials (NRCTs) was 
evaluated. This instrument evaluates the risk of 
bias across 27 items in five sub-scales (Table 3). This 
instrument is based on the following components 
that define study quality and evaluate the risk of 
bias: reporting, external validity, internal validity 
(bias and confounding (selection bias)), and power. 

The bias was rated on a 4-point scale (No risk 0, 
partial risk 1, clear risk 2, UTD unable to determine) 
for each domain, depending on the reviewers. The 
studies were categorized into four quality levels 
based on their scores [24] (Table 4).  The risk of bias 
was summarized by considering the assessments for 
each domain and synthesizing them into an overall 
judgment of the study: (excellent 26-28; Good 20-25; 
Fair 15 -19 or poor less than or equal to 14). Further 
disagreements were resolved through discussion 
with input from other reviewers (RK and TZ).

2.5. Data synthesis and management
Data synthesis and management were facilitated 
through Microsoft Excel. The citation management 
tool Endnote X9 (Clarivate Analytics, New York, 
United States) was used for reference management.

2.6. Reporting
The PRISMA flowchart and checklist were utilized to 
ensure transparent and comprehensive reporting of 
the literature search and review process.

3. RESULTS

3.1. Characteristics of the included articles 
This systematic review analyzed 34 studies, com-
prising 31 randomized controlled trials and three 
nonrandomized controlled trials [5,15,25]. The 
literature search across multiple databases yielded 
1,689 initial results, with 34 articles meeting the 
inclusion criteria after rigorous screening (Figure 
1). The excluded studies are detailed in the 
supplementary materials (Table 2).

The included studies demonstrated the significant 
utility of teledentistry at individual level, primarily 
in oral health education, behavioral modification, 
and reinforcement. Most studies were conducted 
in educational settings (high schools and dental 
colleges) and healthcare facilities. One study speci-
fically examined professional communication [5] 
while several incorporated follow-up reminder 
systems. Notably, no studies provided evidence 
of tele-treatment implementation. The primary 
outcome measures utilized were clinical indices, 
often in combination with knowledge assessments, 

Tun TZ et al.

 Figure 1. PRISMA flowchart: This diagram illustrates the methodological procedure used to incorporate publications in the systematic review of 
teledentistry (2011–2021)..
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Outcome measures Orthodontic 
Dentistry

Preventive 
Dentistry

Pediatric 
Dentistry

Oral and 
Maxillofacial 

Surgery

Total number of 
studies

Clinical Indices 13 5 3 3 24

KAP 1 0 1 0 2

Clinical Indices & KAP 1 2 0 0 3

Clinical Indices and behavior modification 1 2 0 0 3

Behavior modifications and KAP 0 0 1 0 1

Cost and satisfaction 0 0 0 1 1

behavioral modifications, Knowledge-Attitude-
Practice (KAP) evaluations, and cost-effectiveness 
analyses. 

3.2. Quality assessment results
An evaluation of 34 teledentistry studies using the 
Downs and Black checklist revealed varied quality 
levels (Table 4). While nearly half (47.1%) of the 
studies were rated as good quality, about one-fifth 
(20.5%) were considered poor, and none achieved 
excellent quality.
Most of the articles demonstrated high standards in 
reporting quality. However, specific methodological 

concerns were identified in two studies: one lacked 
external validity [10], potentially limiting the 
generalizability of its findings, while another one 
exhibited a high risk of internal validity [26], which 
may affect the reliability of its results.
Notably, over two-thirds of the studies had sufficient 
statistical power to detect treatment effects, 
indicating appropriate sample sizes and analyses to 
support their conclusions. This assessment provides a 
crucial context for interpreting teledentistry research, 
highlighting strengths and weaknesses. It offers 
valuable insights into the overall quality of evidence.

Article No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Reporting 8 7 6 9 6 9 8 5 9 6 6 10 7 5 9 6 6 9 10 9 7 10 8 9 10 9 10 10 8 10 10 8 9 10

external validity 1 3 1 1 1 1 2 1 2 1 1 2 1 1 2 1 1 1 1 1 1 2 2 0 2 2 1 2 2 1 2 2 3 1
internal validity - bias 3 1 4 5 5 5 3 4 7 6 4 5 6 5 5 4 5 6 6 4 7 7 4 4 6 6 7 6 6 6 5 5 5 3

internal validity - 
confounding (selection bias)

1 3 1 3 3 5 2 0 4 2 2 4 0 1 4 1 2 5 4 3 3 5 5 4 6 6 3 5 4 4 5 4 4 2

Power 0 1 0 0 1 1 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1

Overall Score 13 15 12 18 16 20 16 10 23 16 13 22 15 12 21 12 14 22 21 18 19 25 20 18 25 23 22 24 20 22 23 20 22 17

Quality * ** * ** ** ‡ ** * ‡ ** * ‡ ** * ‡ * * ‡ ‡ ** ** ‡ ** ** ‡ ‡ ‡ ‡ ‡ ‡ ‡ ‡ ‡ **

3.3. Teledentistry usage according to fields of dentistry

According to the current review, teledentistry 

interventions can be broadly categorized into 

three groups: customized applications for oral 

health education, in-office education with remote 

reinforcement measures, and supervision tools 

connecting specialists with general dentists to 

minimize referrals. Table 2 provides a comprehensive 

distribution of study outcomes across various dental 

specialties. 

The studies included covered various dental 

specialties, with orthodontics (15 studies) being the 

most represented [10-14,17,20,25,27-34], followed 

by preventive dentistry (8 studies) [15,18,21,35-

40], pediatric dentistry (5 studies) [26,41-44], and 

oral and maxillofacial surgery (5 studies) [5,19,45, 

46]. Each specialty employed diverse objectives, 

methodologies, and outcome measures to assess 

teledentistry's efficacy compared to in-person 

dentistry. Studies predominantly emphasized three 

key areas: clinical indices, oral health knowledge and 

behaviors, and overall clinical effectiveness.

3.3.1. Orthodontic Dentistry
Most studies indicate that a combined approach 
of teledentistry and in-person dental practices can 
enhance oral health outcomes for orthodontic 
treatment. Digital health technologies, including 
mobile applications, SMS notifications, telephone 
communications, and specialized software, have 
proven effective for patient appointment reminders 
and engagement. A significant number of orthodontic 
studies (nine in total) advocate for this integrated 
approach to improve the oral health of orthodontic 
patients. While four studies demonstrated that 
teledentistry outperformed in-person dentistry 
in enhancing oral hygiene, two studies found no 
significant difference between the two approaches.  
Regarding outcome measures, clinical indices such 
as plaque index, gingival index, and bleeding on 
probing are predominantly used according to the 
study. Many studies utilized clinical indices and 
assessments of patient knowledge or evaluations of 
behavioral modifications. It is worth noting that one 
study employed a Knowledge, Attitude, and Practice 
(KAP) assessment as an outcome measure. The 
methodologies and findings underscore the evolving 
nature of teledentistry applications in orthodontic 
care.
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 Table 2. Different outcomes measure of included studies.

KAP refers to the knowledge, attitude, and practice of the participants. Detailed outcome measures are reported in Table 1.

‡ Good quality, ** Fair quality, * Poor quality, [excellent (26–28); good (20–25); fair (15–19); and poor (≤14)]

 Table 4. Quality assessment result of included studies.
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3.3.2. Preventive Dentistry
This systematic review reveals that preventive 
dentistry is the second most prevalent field for 
teledentistry applications. Integrating teledentistry 
with in-person dental practices shows considerable 
promise. While some research suggests that both 
are comparably effective, other studies argue that 
teledentistry demonstrates superior outcomes. 
Notably, teledentistry has shown efficacy in disse-
minating oral health education within high school 
settings.
Similar to the studies in orthodontics, clinical indices 
are predominantly utilized as primary outcome 
measures. However, a more comprehensive 
approach is often adopted, combining these clinical 
indices with assessments of patient knowledge 
or evaluations of behavioral modifications. This 
provides a more holistic understanding of tele-
dentistry's impact on preventive dental care, 
encompassing both clinical outcomes and patient-
centered factors.

3.3.3. Pediatric Dentistry
Three studies advocate for an integrated approach 
that combines teledentistry with conventional 
methods. However, two additional studies propose 
that teledentistry alone may offer superior outcomes 
in pediatric dental care.
Regarding the outcome measures, most pediatric 
dentistry studies rely on clinical indices as their 
primary evaluation tool. This approach aligns with 
the broader trend observed across dental specialties. 
Notably, two studies employ alternative assessment 
methods: one focuses on behavioral modification 
outcomes, while another utilizes the Knowledge, 
Attitude, and Practice (KAP) assessment.

3.3.4. Oral and Maxillofacial Surgery
Research in this area offers varied recommendations, 
reflecting the complex nature of surgical 
interventions. Some studies advocate for an 
integrated approach, combining teledentistry with 
in-person dentistry. Others propose that teledentis-
try alone can be sufficient. Conversely, some research 
supports in-person dentistry, particularly for oral 
health education in surgical contexts.
The most common primary outcome measures 
are clinical indices. However, one notable study 
examines cost-effectiveness and patient satisfaction, 
which offers valuable insights into the economic 
and patient-centered aspects of teledentistry in 
surgical settings, providing a more comprehensive 
evaluation of its potential benefits and challenges.

3.4. Effectiveness of teledentistry compared to in-
person dentistry 
The analysis reveals that mobile health technologies 
emerged as the predominant communication 
method, closely followed by asynchronous tech-
niques for remote patient monitoring. Interestingly, 
one study [17] combined both asynchronous 
and synchronous (real-time or live interaction) 
approaches, though it is worth noting that no 
research employed synchronous techniques exclu-
sively.

The application of teledentistry varied across the 
literature reviewed. While most studies implemented 
teledentistry as a complementary tool for oral 
hygiene instruction, education, and behavioral 
reminders, three studies explored its potential in 
different contexts. Specifically, these studies utilized 
teledentistry as an adjunct to physical exercises [19], 
professional consultation [5], and behavioral therapy 
[45].

3.5. Teledentistry usage according to income economy
The current review examined teledentistry adoption 
across 21 nations, as illustrated in Table 3, and reveals 
a distinct pattern of implementation correlated 
with the economic status. High-income countries 
demonstrate a well-established integration of tele-
dentistry services into their healthcare systems. The 
review also identifies an emerging trend in upper-
middle and lower-middle-income countries, where 
teledentistry utilization is gaining momentum and 
showing significant growth. However, there were no 
data on teledentistry utilization available from low-
income countries in the current review.

No. Country Income Economy* Number of Studies

1 Belgium High 1

2 Germany High 1

3 Italy High 3

4 Japan High 2

5 Netherlands High 1

6 Portugal High 1

7 Saudi Arabia High 1

8 Spain High 1

9 Taiwan High 1

10 UK High 2

11 USA High 3

12 Australia High 1

13 Korea High 1

14 Hong Kong High 1

15 Brazil Upper-middle 2

16 China Upper-middle 1

17 Iraq Upper-middle 1

18 Turkey Upper-middle 1

19 India Lower-middle 5

20 Iran Lower-middle 1

21 Parkistan Lower-middle 1

4. DISCUSSION

This systematic review reveals the potential of 
teledentistry to complement and, in some cases, 
better in-person dentistry in terms of efficacy and 
accessibility, particularly in oral health education, 
behavioral modification, and reinforcement. However, it 
is not yet being utilized for tele-treatment. Orthodontics 
employed teledentistry most commonly, followed 
by preventive dentistry, pediatric dentistry, and oral 

Tun TZ et al.

*Countries’ income economy according to the World Bank is described in 
Supplementary file (S4 Table)

 Table 3. Distribution of the Number of studies based on the Countries’ 
economic status .
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and maxillofacial surgery. Most studies found that 
integrating teledentistry with in-person dentistry impro-
ved patient outcomes. Mobile health technologies 
and asynchronous communication emerged as the 
most common teledentistry approaches. While the 
quality of the studies was good, some lacked robust 
design. Teledentistry shows promise in enhancing 
dental care, especially when used alongside in-person 
dentistry. High-income nations have well-established 
teledentistry services, while middle-income countries 
are increasingly adopting these technologies. However, 
there was a lack of data on teledentistry in low-income 
countries.

4.1. Field of Teledentistry
Teledentistry has demonstrated applications across 
dental specialties, with orthodontics emerging as 
the primary field of utilization. Research shows that 
integrating teledentistry with traditional practices 
significantly enhances oral health outcomes. Digital 
health technologies, including mobile applications and 
SMS notifications, have effectively improved patient 
engagement and appointment management.
Teledentistry has proven particularly effective in 
disseminating oral health education in high school 
settings. Across specialties, clinical indices serve as the 
primary outcome measures, often complemented by 
assessments of patient knowledge, behavioral changes, 
and unique evaluations such as Knowledge, Attitude, 
and Practice (KAP) assessments and cost-effectiveness 
analyses. This comprehensive approach provides a 
more holistic understanding of teledentistry's impact, 
highlighting its potential to revolutionize dental care 
across various specialties.
While existing studies have predominantly focused on 
teledentistry's role in health education and behavior 
modification, it is high time to broaden the research 
scope. Future investigations should explore its potential 
in professional consultations and diagnostic processes, 
areas that remain underexplored but offer significant 
potential for enhancing remote dental care delivery.

4.2. Effectiveness of Teledentistry
Teledentistry was found to be effective in improving 
patient education and behavior modification across 
various dental specialties. It also has the potential to 
enhance professional communication and may offer 
cost-effective solutions in certain scenarios. However, 
the effectiveness can vary depending on the specific 
application and dental specialty, highlighting the need 
for continued research and evaluation in this evolving 
field.

4.2.1. Patient Education 
Teledentistry has shown significant promise in 
enhancing patient education across various dental 
specialties. In orthodontics and preventive dentistry, 
digital health technologies such as mobile applications 
and SMS notifications have proven effective in disse-
minating oral health information [9,47]. Notably, 
teledentistry has demonstrated efficacy in providing 
oral health education within high school settings [41]. 
The use of these technologies allows for consistent and 
accessible educational content, potentially improving 
patients' understanding of their oral health needs and 
treatment processes.

4.2.2. Behavior modification
The implementation of teledentistry has shown positive 
results in modifying patient behaviors. Several studies 
incorporated assessments of behavioral modifications 
as outcome measures, suggesting that teledentistry 
interventions can effectively encourage better oral hy-
giene practices with positive behavioral modifications 
[19]. For instance, in orthodontics, mobile applications 
and reminders have been associated with improved 
oral hygiene among patients with fixed appliances. This 
indicates that teledentistry can be a valuable tool for 
reinforcing positive oral health behaviors between in-
person visits.

4.2.3. Professional communication
Teledentistry has shown potential implications for 
professional communication. Teledentistry is recognized 
as a supervision tool connecting specialists with general 
dentists to minimize referrals [9,47]. This suggests that 
teledentistry can facilitate improved communication 
and collaboration between dental professionals, po-
tentially leading to more efficient patient care and 
reduced unnecessary referrals [17]. In fields like oral and 
maxillofacial surgery, where some studies supported 
an integrated approach, teledentistry likely plays a role 
in enhancing communication between surgeons and 
other dental professionals involved in patient care.

4.2.4. Cost-effectiveness
There is limited direct information on cost-effectiveness, 
however, cost-effectiveness alongside patient satis-
faction was also assessed. This might suggest that 
cost-effectiveness is an important consideration in 
teledentistry implementation. We can infer that tele-
dentistry may offer cost-effective solutions in certain 
scenarios, such as reducing the need for in-person 
visits for routine check-ups or follow-ups, particularly in 
orthodontics and preventive dentistry. However, more 
research specifically focused on the economic aspects 
of teledentistry across different specialties would be 
beneficial.

4.3. Economic context
Teledentistry offers substantial economic benefits for 
the dental healthcare sector, providing potential cost 
and time savings compared to traditional in-person 
dentistry. This allows the management of more patients 
in less time [47], facilitating quick consultations and 
referrals [3], which translates into economic benefits for 
both dental practices and patients [3]. 
The adoption of teledentistry is progressing globally, but 
its integration varies considerably based on a country's 
economic resources and healthcare infrastructure. This 
variation highlights teledentistry's potential to bridge 
healthcare gaps across diverse economic landscapes. 
However, the review uncovered a significant data gap 
regarding teledentistry implementation in low-income 
countries, raising important questions about global 
health equity.
This disparity underscores the need for further research 
and exploration of opportunities for teledentistry 
expansion in resource-limited settings. By addressing 
these gaps, teledentistry could play a crucial role 
in improving access to dental care and reducing 
healthcare disparities worldwide.
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Teledentistry offers significant advantages on an 
individual level, reducing out-of-pocket expenses and 
minimizing time off work. However, its implementation 
necessitates initial investments in technology-such as 
intraoral cameras, imaging systems, and reliable internet 
connections and training for healthcare professionals 
[48-50]. While these upfront costs are substantial, 
they may yield long-term economic benefits through 
improved efficiency and expanded reach, particularly in 
serving underserved populations.
Integrating teledentistry with broader healthcare 
systems could further enhance economic efficiencies 
by reducing redundancies and improving coordinated 
care. The COVID-19 pandemic has highlighted tele-
dentistry's potential to provide economic resilience 
during health crises [51,52]. Although specific figures 
are not provided, the study suggests that teledentistry 
has the potential for positive economic impacts through 
cost savings, improved efficiency, and better resource 
allocation in dental care delivery [5]. 
Achieving these economic benefits, however, requires 
addressing implementation challenges and carefully 
balancing initial investments against long-term gains. 
As teledentistry continues to evolve, its economic 
impact on both individual patients and healthcare 
systems at large promises to be significant, potentially 
reshaping the landscape of dental care delivery.

4.4. Evaluation of the risk of bias and limitations of this 
systematic review
The quality assessment of the studies suggests that 
while the field has a solid foundation of research, 
there's significant room for improvement in research 
methodologies. Most studies excelled in reporting 
standards and statistical power, indicating strong 
documentation practices and appropriate sample 
sizes. However, specific methodological concerns 
were identified in some studies, particularly regarding 
external and internal validity. These issues potentially 
limit the generalizability and reliability of certain 
findings. 
Despite these challenges, it provides valuable insights 
into teledentistry, offering a foundation for future 
research. It highlights both strengths (good reporting, 
sufficient statistical power in many studies) and 
weaknesses (lack of excellent-quality studies, some 
methodological issues) in the current literature. 

While this analysis provides valuable insights into the 
current state of teledentistry research across various 
dental specialties, there are limitations to consider, 
including the lack of consideration for specialty 
areas of dentistry, or specified dental treatment, 
limited consideration for teledentistry approach and 
the exclusion of non-English literature. To advance 
the field, future studies should focus on enhancing 
methodological rigor, aiming for excellent quality 
to strengthen the evidence base and improve the 
applicability of teledentistry research findings.  Future 
research should explore the use of teledentistry in 
specific dental fields, encourage its application in 
targeted treatment areas, and maintain a focus on 
oral hygiene control as a top priority. Furthermore, 
studies with more robust designs, larger sample sizes, 
and longer follow-up periods should be conducted to 
strengthen the evidence base for teledentistry.

5. CONCLUSION

Teledentistry shows promise across dental specialties, 
particularly in orthodontics, for patient education and 
behavior modification. It offers potential cost and time 
savings but faces implementation challenges. Adoption 
of teledentistry varies by each country’s income level. 
Integration with traditional in-person care is beneficial. 
Future research should focus on long-term outcomes, 
patient satisfaction, and economic impacts globally.
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Questions
1. What are common technologies used in teledentistry?
qa. Live video consulting;
qb. Email correspondence;
qc. Remote monitoring devices;
qd. Faxing patient records.

2. Which of the following can be considered a benefit of teledentistry?
qa. Increased travel time for patients;
qb. Improved access to dental care for remote areas;
qc. Reduced need for in-person visits;
qd. Limited appointment availability.

3. What type of services can be provided through teledentistry?
qa. Orthodontic consultations;
qb. Post-operative follow-ups;
qc. Major surgical procedures;
qd. Dental cleanings.

4. In teledentistry, what is essential for patient-provider interactions?
qa. Confidentiality and data privacy;
qb High-speed internet only;
qc. Mandatory in-person visits;
qd. Physical tools like dental mirrors.
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Introduction The scientific selection of dental materials in modern dentistry requires the evaluation of their 
characteristics based on physical, chemical, and mechanical tests, in order to assess their typical properties. 
Comparative analysis of material characteristics for  the right option in a specific application has demonstrated 
over time a close link between the clinical success of materials and certain of their properties.
Methodology The purpose of the study is to evaluate the basic characteristics, namely fidelity and 
dimensional stability, of some elastomeric addition and condensation materials. The experimental samples 
made of siloxane polyvinyl with different fluidity (medium and high) were placed in a fidelity test device (test 
block, mold), according to SR EN 4823:2002 standard, two samples of each, one being condensation and the 
other addition.
Results The study of the adaptation mode and the characteristics regarding the impressioning accuracy was 
carried out by three methods of analysis, namely: stereomicroscopy, photolithography and digital scanning. 
Stereomicroscopy showed that the material adapted well to the mold surface, but showed irregularities. 
Photolithography indicated that the material has good fidelity, even if some of the samples are less accurate, 
and digital scanning reinforces the idea that the materials used in this study show good fidelity.
Conclusion The results obtained are satisfactory for the experimental samples of addition and condensation 
polyvinyl siloxane, all the more so as their fluidity is higher and the comparative analysis of the results has 
provided conclusive information on the properties suitable for accurate impressioning.
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ABSTRACT

KEYWORDS

1. INTRODUCTION
The selection of impression materials in dentistry 
is based on their characteristics [1,2,3,4,5,6,7,8] 
and mainly takes into account the impressioning 
techniques used [9,10,11] and the particularities of 
the prosthetic field. Among these characteristics, 
of particular practical importance are: fidelity or 
accuracy with which impression materials manage 
to reproduce the finest details of the prosthetic 
field, plasticity, defined by  the ability of the material 
to be deformed and modeled under the action 

of minimal pressure, recording all morphological 
details of the prosthetic field without deforming its 
reliefs, dimensional stability, or a characteristic of 
the material that ensures the faithful preservation of 
the negative image of the prosthetic field from the 
moment of disinsertion of the imprint from the oral 
cavity until after the final grip of the material,  the time 
of socket, or the characteristic that must satisfy the 
clinical requirements according to the particularities 
of each impressioning technique [12,13,14,15,16], 
compatibility with model materials.
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Fidelity and dimensional stability are two essential 
physical characteristics characterizing the perfor-
mance of synthetic elastomers as impression 
materials [17,18,19] as a result of remarkable advances 
in synthetic polymer chemistry. These characteristics 
express the ability of silicone and polyetheric 
impression materials to reproduce the surface 
details of dental preparations in a very precise way 
and to maintain these details over a period of time 
sufficient to allow precise patterns to be cast under 
optimal conditions. Factors affecting the fidelity 
and dimensional stability of elastomeric impression 
materials [20,21] include changes that occur during 
polymerization, such as volumetric reductions, loss 
of alcoholic groups, which cause contractions and, 
last but not least, temperature, disinfectants and 
impressioning techniques. Synthetic elastomers 
(polysulfides, polysiloxane polyethers), according 
to international norms (ISO) are classified as follows: 
type I - putty (Putty); type II - with increased viscosity 
for preliminary impressions (Heavy bodied); type III 
- medium viscosity for a wide range of impressions 
(Regular); type IV-  low viscosity (fluids) for syringe 
injection techniques (Light bodied). 
Silicone elastomers (silicones) are compounds 
containing organic groups, one or more of which 
are covalently bonded to a silicon atom [22,23,24]. 
Silicones are sold in three viscosity variants (high, 
medium and low), each in a two-component system 
(base and catalyst). The base is packaged in tubes 
(silicones of medium and fluid consistency) or in 
cartons (those with chitous consistency), and the 
catalyst (activator) in vials, when in liquid form, 
or in tubes when presented as a paste. Silicone 
elastomers used for impressioning are obtained 
either by polycondensation reactions or by polyaddi-
tion reactions [25,26]. The addition silicones are 
composed  of base paste (polyvinylsiloxane) and 
accelerator paste (polyxyloxane with terminal vinyl 
group, organometallic catalyst – chloroplatinic acid). 
Condensation silicones are composed  of base paste 
(polydimethylsiloxane, inert inorganic mass that 
ensures the necessary viscosity and rigidity consists 
of pyrolytic silica and titanium dioxide (plasticizer)) 
and accelerator paste (tin octotate, ethyl orthosilicate, 
sometimes chromium oxide or palladium metal 
particles with the role of capturing hydrogen that is not 
beneficial to the footprint surface). Siloxane polyvinyl 
materials are an improvement in condensation 
silicones. Both are based on polydimethyl siloxane 
polymer, but their plug processes are distinct due 
to the presence of different terminal groups. In 
the basic substance, a polymer containing silane 
terminal groups called polymethyl hydrogen siloxane 
copolymer is present, which has a low molecular 
weight. Vinyl polydimethyl siloxane is present in the 
accelerator substance, although it comprises vinyl 
terminal groups, and this polymer has a moderately 
low molecular weight. As a homogeneous metallic 
complex catalyst, chloroplatinic acid is also a 
component of the accelerator material. When silane 
and vinyl groups are combined, an addition process 
takes place. The properties of siloxane polyvinyl vary 
greatly in terms of viscosity, working and grip time, 
breaking energy, elastic recovery and deformation, 
dimensional stability, creep conformity, radiopacity, 
etc. [27]. It is common when fluid silicone, with low 
viscosity, is used in the second time in impressioning 
techniques, after using chitous material. Each material 

has its own advantages and disadvantages, and its 
choice is made based on factors such as accuracy, 
ease of use and patient comfort [28]. They must 
demonstrate excellent detail reproduction, good 
tear resistance, be biocompatible and non-toxic, etc. 
The evaluation of basic characteristics such as fidelity 
and dimensional stability, but also the comparative 
analysis of the results obtained when evaluating 
them by the three study methods, demonstrates the 
possibility of successful use of elastomeric addition 
and condensation materials [30, 37, 38, 39].

2. MATERIALS AND METHODS 

The material used in the experiments is polyvinyl 
siloxane of different fluidities. For each high and 
medium fluidity, two samples were obtained, one 
condensation and the other addition. 

2.1. Preparation of test samples
a) The medium fluidity condensation polyvinyl 
siloxane sample is prepared from Zhermack Zetaplus 
chitous silicone and Zhermack catalyst, indurent 
(induced) gel. The two components were thoroughly 
mixed to remove air bubbles (mixing time about 30 
seconds) until a homogeneous, grey mixture was  
obtained (Fig. 1a). 
b) The medium fluidity addition polyvinyl siloxane 
sample was prepared from Zhermack elite HD+ 
chitous silicone and a Zhermack elite HD+ catalyst by 
manually mixing the two components to eliminate 
air bubbles for about 30 seconds. A homogeneous 
yellow-orange material  was obtained (Fig. 1b).

c) The high fluidity condensation polyvinyl siloxane 
sample was prepared from Lascod silicone Silaxyl 
Light body = fluid consciousness, together with a 
universal catalyst, Coltene Speedex activator. Mixing 
these two materials was done on waxed paper, by 
mixing vigorously with a spatula and pressing on 
waxed paper to remove air bubbles. The mixing time 
is approximately 30 seconds until a homogeneous 
blue material is obtained (Fig. 2a).
d) The high-fluidity addition polyvinyl siloxane 
sample was prepared from a Zhermack elite HD+ 
super light body consistency. A pink sample of 
suitable consistency (neither hard nor soft) was 
obtained (Fig. 2b).

Vasilescu VG et al.

 Figure 1a. Siloxane polyvinyl samples: a. condensation with medium fluidity.
 Figure 1b. Siloxane polyvinyl samples: b. addition with medium fluidity.

 Figure 2a. Siloxane polyvinyl samples: a. High fluidity condensation. 
 Figure 2b. Siloxane polyvinyl samples: b. high fluidity addition.
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The four samples of different colors, respectively 
of the four impression materials, were placed in a 
fidelity testing device (a stainless steel test block) in 
accordance with SR EN 4823:2002 standard, (Fig. 3) for 
the evaluation of elastomeric impression materials.

The preparation of the samples consists in preparing 
the paste from the studied impression material, 
placing it in the mold (standard) and evenly 
distributing throughout the mold mass to eliminate 
gaps and air bubbles. After about 3-5 minutes the 
sample is subjected to analysis.

2.2. Methods for analysing experimental samples
The study of adaptation mode and impressioning 
accuracy characteristics was carried out by 
three methods of analysis: stereomicroscopy, 
photolithography and digital scanning.

2.2.1. Stereomicroscopy analysis
For this experimental study, the Nikon SMZ1270 
stereomicroscope was used with a wide range of 
accessories (trinocular tubes and diascopic lighting 
holders with thin LEDs), which has a number of 
advantages, such as zoom ratio, the highest in its 
class, and high-resolution viewing of 640LP/mm.

2.2.2. Analysis by photolithography
 Photolithography has the ability to manipulate the 
geometry of features with very good precision and 
can produce patterns with very small characteristics, 
down to several tens of nanometers. 

2.2.3. Analysis by digital CAD/CAM scanning
The study used PlanScan Lab's PlanScan Lab scanner. 
Gypsum patterns and impressions can be scanned 
quickly and accurately using this desktop scanner, 
with a wide range of applications including full arch 
bridges, implant bars and crowns.

3. RESULTS

The results regarding the fidelity and dimensional 
stability were obtained, recorded and studied, 
expressed by the dimensions (widths and length) 
of the three parallel grooves on the standard (mold) 
and on the experimental samples. The results of the 
stereomicroscopy analysis  are shown in the images 
below, which shows the average of the width values 
of the three parallel grooves on the five samples. 
The trenches have different widths, trench 1 is the 
thickest, trench 2 is medium width and trench 3 the 
thinnest.

The width 
of the 
grooves

Standard Zhermack
Zetaplus
putty 
(gray)

Zhermack
elite HD+
putty
(yellow)

Lascod
Silaxil 
light 
body 
(blue )

Zhermack
elite HD+
light 
body
(violet)

Groove 1 187.80μm 1.60mm 1.21 mm 181.34μm 2.30 mm

Groove 2 182.63μm 167.13μm 656.36μm 149.47μm 2.09 mm

Groove 3 169.71μm 103.81μm 161.96μm 123.62μm 1.39 mm

3.1. Results of stereomicroscopy analysis 
Also with the help of the stereomicroscope, the 
length of the trench was measured on each sample, 
the measurement results are shown in the images 
below (Fig. 4ab-5ab) and in Table 2.

Groove
depth

Mold Gray 
sample

Yellow
sample

Blue 
sample

Sample
purple

Value 24.895 mm 24.844 mm 25.114 mm 24.834 mm 24.849 mm

3.2. Results of photolithography analysis
The images below (Fig. 6a-6b) present the 
experimental results for each sample in which 
two profiles were recorded, one representing the 
length of the sample, and the other the depths of 
the three grooves. For this analysis, in addition to 
photolithography, advanced metrology (Metrology 
4.0 Analysis 9.1.9957) was used to study surface 
roundness and to measure important structural 
factors such as size, depth, geometry and surface 
quality. 

 Figure 3. The three components of the test piece.

Evaluation of Impression Materials

 Table 2. The three components of the test piece.

 Figure 4a. Ditch length a. on metal piece.

 Figure 4b. Ditch length b. on Zhermack zetaplus putty sample.

 Figure5a. Ditch length a. on Zhermack elite HD+ putty sample.

 Figure 5b. Ditch length b. on the Lascod Silaxil light body sample.

 Table 1. Average furrow width measurements from five different areas.

 Figure 6a. Profile 1 / mold length.
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3.3. Analysis results from digital scanning 
The images below (Fig. 7a-7b) show the results of the 
analysis from the digital scan. These images show 
the samples in 3D CAD/CAM plane, but also the 
measurements made for the length of the trench. 
The samples were placed on the scanner stand, 
scanned, and then converted into 3D images. Table 6 
shows the lengths for each of the 5 samples.

Groove
depth

Mold Gray 
sample

Yellow
sample

Blue 
sample

Sample
purple

Groove 1 0.3366 mm 0.4062 mm 0.3700 mm 0.3791 mm 0.3803 mm

Groove 2 0.2120 mm 0.1404 mm 0.2080 mm 0.0001 mm 0.1858 mm

Groove 3 0.2480 mm 0.1890 mm 0.2970 mm 0.3297 mm 0.2344 mm

4. DISCUSSION

The stereomicroscpie analysis highlighted the 
impressioning characteristics of the experimental 
samples by evaluating the size values (width and length) 
of the three parallel grooves on the five experimental 
samples and the differences recorded from those on 
the block (standard) test. From the measured width 
values/table 1 it follows that the three parallel grooves 
(1, 2 and 3) are uneven, starting with the first groove 
where there is a large difference between the samples 
and the block test.  More accurate results in width with 
the standard were obtained in the sample of addition 
polyvinyl siloxane with medium fluidity (yellow). 
Trench length measurements (Tab. 2) show very 
accurate values between samples. The medium fluidity 
addition polyvinyl siloxane sample has a slightly lower 
value, and the high fluidity condensation polyvinyl 
siloxane sample (blue) has values close to the block 
test length. Compared to the other samples, high-
fluidity condensation polyvinyl siloxane has the values 
closest to standard. Having greater fluidity means that 
it also has a large grip contraction, which leads to high 
dimensional stability, but distortions can occur if the 
plug contraction is greater than it should be. When 
assessing the shrinkage of the socket, it is observed 
how much the material has entered the trench (fidelity) 
and how much it has contracted between the edges 
(stability). 
The photolithography analysis that records the profiles 
of the experimental samples assessing the length and 
depth of the three grooves revealed that the samples 
have the same diameter as the mold (profile 1), with 
very small differences between them, of 0.003-0.100 
mm (Tab. 3). Trench length measurements show similar 
values for all of them, namely 25 mm. Compared to 
the trench length in the mold, which is 24.9193 mm, 
samples show that the material is adapted to the mold, 
i.e. it contracted well between the edges of the mold. 
Profile 2 shows the depths of the trenches, measured 
values on the standard sample and on the experimental 
samples. The values in the mold range from 0.1424 mm 
(trench 1) and 0.0937 (trench 3) to 0.0560 mm (trench 
2), but it is noticeable that the material did not insinuate 
itself very well in all cases (Tab. 4). 

The width 
of the 
grooves

Standard Zhermack
Zetaplus
putty 
(gray)

Zhermack
elite HD+
putty
(yellow)

Lascod
Silaxil 
light 
body 
(blue )

Zhermack
elite HD+
light 
body
(violet)

Value 1 25.066 mm 25.677 mm 23.184 mm 25.109 mm 25.218 mm

Length of
the 
groove

Groove
depth

Mold Gray
sample

Yellow
sample

Blue 
sample

Value 24.9193 mm 25.0957 mm 25.3846 mm 25.3893 mm 25.5502 mm

Vasilescu VG et al.

 Figure 6b. Profile 2 / depths of mold grooves.

 Figure 10. Profile 1 / sample length of medium fluidity condensation 
polyvinyl siloxane (grey material).

 Figure 11. Profile 2 / depth of grooves of medium fluidity condensation 
polyvinyl siloxane sample (grey material).

 Table 3. Groove length values on the five samples.

 Table 4. These are the groove depth values for the five samples.

 Table 6. The groove length values from the scan of the five samples.
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Knowing that impression materials usually evince 
shrinkage of the socket, with this method of analysis, 
one can see how much the material has entered the 
trench (fidelity), but also how much it has contracted 
between the edges (stability). 
It is visible, both from the graphs and from the tabulated 
values, that the fluidity of the material influenced its 
adaptation, trench 2 being almost invisible, and in the 
case of the addition polyvinyl siloxane sample with 
medium fluidity (yellow) the material did not even 
enter the trench. On the high fluidity addition polyvinyl 
siloxane sample (violet) all trench depths are observed, 
the measurement values being even closer to those in 
the mold. If we consider the widths of the grooves, the 
mold shows the following values: 0.3366 mm (1), 0.2120 
mm (2), 0.2480 (3), and the samples have different 
values from each other, but are close to those measured 
in the mold (Tab. 5). 

Groove
depth

Mold Gray 
sample

Yellow
sample

Blue 
sample

Sample
purple

Groove 1 0.1424 mm 0.1200 mm 0.1280 mm 0.1170 mm 0.1711 mm

Groove 2 0.0560 mm 0.0100 mm 0.0260 mm 0.0098 mm 0.0230 mm

Groove 3 0.0937 mm 0.0370 mm 0.0611 mm 0.0624 mm 0.0780 mm

Here, too, the experimental sample of addition polyvinyl 
siloxane with high fluidity is the one with values much 
closer to the mold. We can also appreciate that the 
medium fluidity condensation polyvinyl siloxane 
sample (gray sample) did not adapt very well to the 
mold, and the high fluidity addition polyvinyl siloxane 
sample (purple sample) has better fidelity. 
The digital scanning analysis method confirms the 
previous results and highlights once again that these 
materials have adapted well with the respective mold. 
The differences between the values are very small. Only 
the medium-fluidity addition polyvinyl siloxane sample 
has a longer length than the other samples. What is 
important, however, is that the shape of the grooves 
in the samples is similar to the mold (scan images). 
This means that the materials have good stability and 
entered the trench very well, the sample closest to the 
mold was the purple sample, made of addition polyvinyl 
siloxane with wrinkled fluidity.

5. CONCLUSION

The precision with which the impression material 
records tissue details will determine the quality and 
how well the restoration or final prosthesis fits. This 
accuracy of the impression material depends both on 
its properties and on the techniques for obtaining the 
impression. 
The study meets the proposed objective, which is 
to evaluate the basic characteristics, namely fidelity 
and dimensional stability of elastomeric addition 
and condensation materials with different fluidity. 
Experimental research is aimed at studying the 
impressioning accuracy of polyvinyl siloxane as an 
impression material. The comparative analysis of 
the experimental results on how to adapt and the 
accuracy of impressioning by the three study methods 
(stereomicroscopy, photolithography and digital 
scanning) highlighted the following important aspects 
with practical utility:
- photolithography is the method of analysis that has 
the best accuracy;
- elastomeric imprint materials with high fluidity 
reproduce details better compared to those with 
increased consistency;
- regardless of consistency (fluid or viscous) addition 
silicones are more dimensionally stable than 
condensation silicones;
- the highest fidelity (accuracy of reproduction of 
details) was demonstrated in experiments by addition 
silicone (Elite HD superlight body), probably also due to 
the high fluidity found during application;
The results of the study shall also provide useful 
information on methods of study and analysis in 
establishing the essential characteristics of basic 
impression materials in order to obtain an accurate 
impression.
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Questions
1. What is the correct order ?
qa. Putty, heavy-bodied, regular, and light-bodied;
qb. Heavy-bodied, putty, regular and light-bodied;
qc. Light-bodied, putty, regular and heavy-bodied;
qd. Regular, putty, heavy-bodied, light-bodied.

2. What is the difference between Polyvinyl siloxane materials and condensation silicones?
qa. None, they are the same; 
qb. Condensation silicone contains vinyl;
qc. They differ in the terminal ends;
qd. Polyvinyl siloxane materials have a condensation reaction.

3. What are the factors by which we choose an impression material?
qa. Money and mental state;
qb. The choice is made based on factors such as accuracy, ease of use, and patient comfort;
qc. The material with the highest polymerization contraction is chosen;
qd. The choice is made strictly based on the patient's preferences. 

4. What materials were used in the study?
qa. Alginate and reversible hydrocolloids;
qb Thermoplastic materials;
qc. Condensation silicones;
qd. Polyvinyl siloxane with different fluidity.

https://admconference.com/
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Introduction Visual shade selection is still a very popular way of shade selection. This method is subjective 
with uncertain factors like the material of the conventional shade tab and restoration is different,  the 
companies put different colored materials on the market under the same shade tab code. Besides these 
aggravating factors, the shade tabs can go under discoloration over time causing further difficulty in proper 
shade determination. This study aims to evaluate the extent of discoloration of the regularly used shade tabs 
by students in the Department of Prosthodontics.
Methodology Six shades (A1, A2, A3, C2, C3, D2)  were selected from nine regularly used VITA Classical shade 
guides (54 shade tabs in total) and compared visually and digitally (VITA Easyshade V spectrophotometer) 
to a corresponding brand-new reference guide. During the digital comparison L*a*b* values were recorded 
and the color difference (ΔE00) was calculated with the CIEDE2000  formula.
Results 38 out of the 54 shade tabs were above the perceptibility threshold (0.8 ΔE00) and visual color 
changes were noticed as well. Unacceptable color differences ( above 1.8  ΔE00) were found in 19 cases. Only 
16 shade tabs did not show visible and clinically relevant measurable discoloration.
Conclusion Conventional shade tabs are worn off and go through discoloration over time. In this study, 70.4 
% of the regularly used shade tabs went through noticeable discoloration. It is recommended to keep one 
new shade guide to verify the color of the regularly used shade tabs in the dental office.

ABSTRACT

Prosthodontics; Dental aesthetic; Color; Spectrophotometry; Discoloration.

1. INTRODUCTION
The success of dental aesthetic rehabilitation de-
pends on the correct tooth shade selection. The 
color of the restoration is an important factor in 
patient satisfaction [1,2]. In most cases, the tooth 
shade determination is still carried out visually with 
shade tabs. The restoration materials are rapidly 
developing, new materials appear on the market 
every year until the most frequently used shade 
guides were put on the market before the noughties. 
(Fig. 1)  The VITA Classical shade guide (VC) (before 
VITA Lumin Vacuum, VITA Zahnfabrik, Bad Säckingen, 
Germany) in 1956, the Chromoscop (Ivoclar-Vivadent, 
Amherst, NY) in 1990, and the VITA 3D Master (VITA 
Zahnfabrik, Bad Sackingen, Germany) in 1998 
appeared on the market [2-4]. The material, trans-
lucency, and thickness of the restorations and the 
conventional shade guides are not always the same. 
Furthermore, the different companies carry out 
different shades under the same shade tab code [5].  
Besides these aggravating factors that might lead to 

unsuccess in shade determination, the shade tabs 
are disinfected daily to prevent cross contamination 
which can lead to discoloration and worsen the 
outcome of the shade determination as well [6,7]. 

This present study aims to compare the color 
parameters of VC shade tabs in daily use at the 
Department of Prosthodontics, Semmelweis Uni-
versity with brand-new, reference VC shade tabs 
to detect color changes due to the effect of daily 
use which might lead to inaccuracy in shade 
determination.
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 Figure 1. New VITA Classical and 3D Master shade guides (left), old VITA 
Classical shade guides (right).
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2. MATERIALS AND METHODS

Selection of the shade tabs: 
Nine layered ceramic VC shade guide (VITA 
Zahnfabrik, Bad Säckingen, Germany) was selected 
randomly from the practice rooms of the Department 
of Prosthodontics, Semmelweis University, the shade 
tabs are used by students (manufactured 1 guide in 
2010, 4 guides in 2012 1 guide in 2013, and 3 guides 
in 2015 and all of them are original and produced 
by VITA Zahnfabrik). The reference was a brand-new 
VC shade guide provided by the manufacturer and 
manufactured in 2021. Based on a previous study 
the A1, A2, A3, C2, C3, and D2 are the most frequent 
natural tooth shades [8]. In this present study, these 
six shades were evaluated. (Fig. 2)
 

Visual shade selection: 
To provide standard lighting Smile Lite lamp 
(Smile Line, Switzerland) was used for visual shade 
determination. The Smile Lite lamp simulated the 
optimal 5500 K illumination for the correct tooth 
shade selection [9]. (Fig. 3) 
 

The visual shade selection was evaluated on the 
fact of the color difference between the used and 
the reference shade tabs but the degree of the color 
difference was not recorded. The observers, two 
dental students and one dentist who is an expert in 
dental shade selection went through the Ichihara test 
before the visual shade selection. (Fig. 4)
 

Digital shade determination:
For digital comparison, a VITA Easyshade V 
spectrophotometer (VITA Zahnfabrik, Bad Säckingen, 
Germany) was used. The standardization of the 
lighting conditions was essential because the 
spectrophotometer measured the reflected light 
for this the shade tabs were evaluated in a dark box, 
through a little hole the same size as the tip of the 
spectrophotometer. To provide a standard position 
the shade tab holder was used. In the holder, the 
shade tab was positioned centrally with the help of a 
custom-made deep-drawn foil case (positioning foil). 
The holder with the positioning foil was placed in the 
dark box under the hole. (Fig. 5) To standardize the 
position of the spectrophotometer an acrylic stand 
was made to hold the device.
 

One point measurement was made on every shade 
tab after calibration based on the instructions of the 
manufacturer. Every shade tab was measured three 
times. The spectrophotometer measures L*a*b* 
values. (Fig. 6) The L*a*b* values were recorded in an 
Excel file. 
 

Calculating the color difference:
The ΔE shows the color difference between the 
used and the corresponding reference shade tabs. 
The color difference (ΔE00) was calculated with the 
CIEDE2000 formula. [10] 

Where ∆L’, ∆C’, and ∆H are the differences in 
lightness, chroma, and hue. ∆R is an interactive 
term between hue and chroma differences. The 
weighting functions for the lightness, chroma, and 
hue components, respectively shown by SL, SC, SH. 
The kL, kc and kh parametric factors are correction 

 Figure 2. The six evaluated shade from VITA Classical shade tab.

 Figure 3. Smile lite lamp (5500 K).

 Figure 4. Visual comparison of the used and reference shade tabs.

 Figure 5. Positining the shade tabs .

 Figure 6. The VITA Easyshade V spectrophotometer measures L*a*b* 
values.

Evaluation of Discoloration on Vita Classical Shade tabs
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terms for experimental conditions. In the present 
study kL=kc=kh=1. [11,12] Based on a previous study 
wherein the Semmelweis University participated 
in the color difference was not noticeable to half of 
the observers between 0 and 0.8 ΔE00 [13]. Between 
0.8 and 1.8 ΔE00 half of the observers noticed the 
color difference, but it was considered acceptable, 
but above 1.8 ΔE00 the color difference was una-
cceptable. Correspondingly,  in this present study, the 
perceptibility threshold (PT50:50%) is defined in 0.8 
ΔE00 and the acceptability threshold (AT50:50%) is 
in 1.8 ΔE simultaneously. Based on the AT50:50% and 
PT50:50% the color difference of the shade tabs were 
divided into three groups: invisible, acceptable, and 
unacceptable color differences.  (Fig. 7)

3. RESULTS
The ΔE00 was calculated based on the L*a*b* values. 
(Table 1)

Sample 1 L a b ΔE
A1 83.4 -0.3 14.2 0.8067

83.4 -0.3 14.2 0.8090

83.4 -0.3 14.2 0.8924

Average: 0.8360

A2 81.3 1.8 19.2 1.5699

81.5 1.8 19.4 1.7837

81.6 1.8 19.4 1.9317

Average: 1.7618

A3 76.6 2.1 19.1 3.2300

76.5 2.1 19.3 2.9667

76.5 2.1 19.4 3.0437

Average: 3.0802

C2 73.7 1.3 17.7 0.4014

73.7 1.3 17.7 0.4000

73.6 1.3 17.6 0.4582

Average: 0.4199

C3 70.3 2.4 19.2 1.6633

70.5 2.4 19.2 1.7519

70.4 2.4 19.2 1.6076

Average: 1.6743

D2 77.2 -0.4 12.1 1.1648

77.3 -0.3 12.2 1.0154

77.3 -0.3 12.3 1.3272

Average: 1.1691

 Figure 7. The shade tabs are divided into three groups based on the 
perceptibility and acceptability thresholds .

Sample 2 L a b ΔE
A1 82.7 -0.2 14.6 0.4355

82.5 -0.2 14.5 0.2686

82.6 -0.2 14.4 0.4900

Average: 0.3981

A2 79 1.7 14.2 0.1855

78.9 1.7 14.2 0.2097

78.9 1.7 14.2 0.1506

Average: 0.1819

A3 83.4 1.2 14.2 0.4972

83.4 1.2 14.2 0.3595

83.4 1.2 14.2 0.4335

Average: 0.4301

C2 83.4 1.6 14.2 0.3174

83.4 1.6 14.2 0.4588

83.4 1.6 14.2 0.2975

Average: 0.3579

C3 83.4 2.5 14.2 0.6130

83.4 2.5 14.2 0.5185

83.4 2.5 14.2 0.3258

Average: 0.4857

D2 83.4 -0.2 14.2 0.4058

83.4 -0.2 14.2 0.3830

83.4 -0.3 14.2 0.7483

Average: 0.5124

Sample 3 L a b ΔE
A1 85.5 -0.2 15.7 2.3754

85.5 -0.2 15.7 2.3530

85.5 -0.2 15.8 2.5210

Average: 2.4165

A2 81 1.9 19.2 1.3592

81.1 1.8 19.1 1.4678

81 1.8 19.1 1.4945

Average: 1.4405

A3 77.2 2.5 20 2.8037

77.1 2.5 20 2.6280

77.2 2.4 20 2.6294

Average: 2.6870

C2 75.3 2 19.9 1.6174

75.2 2 19.9 1.4395

75.4 2 19.9 1.6441

Average: 1.5670

C3 71.2 2.2 19.5 2.4059

71.4 2.2 19.4 2.5026

71.6 2.1 19.3 2.5557

Average: 2.4881

 Table 1. Measured L*a*b and calculated ΔE values in the case of all 
shades and samples.

Fehér D, et al.
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D2 76.7 -0.3 13 0.8542

76.6 -0.2 13.1 0.7166

76.8 -0.3 12.9 1.0045

Average: 0.8584

Sample 4 L a b ΔE
A1 85 -0.3 15.4 2.0014

84.4 -0.3 15.5 1.6376

84.5 -0.3 15.5 1.8471

Average: 1.8287

A2 80.9 1.8 19.2 1.3214

80.9 1.8 19.1 1.3467

80.9 1.8 19.1 1.4346

Average: 1.3676

A3 78 1.5 23 1.2772

78 1.5 23 1.0736

78 1.4 23 1.1257

Average: 1.1588

C2 74.2 1.8 18.9 0.6477

74.5 1.7 18.7 0.5899

74.5 1.7 18.7 0.7283

Average: 0.6536

C3 70.6 2.4 20 2.0451

70.4 2.5 20 1.2750

70.4 2.5 20.1 1.2535

Average: 12557

D2 76.5 0.1 14.1 1.2385

76.7 0.1 14 1.2750

76.4 0.1 14.1 1.2535

Average: 1.2557

Sample 5 L a b ΔE
A1 84.6 -0.7 14.3 1.6811

84.5 -0.8 14.1 1.6676

84.5 -0.8 14.2 1.6853

Average: 1.6780

A2 82.6 1.2 22.8 3.4936

82.6 1.2 22.8 3.5478

82.4 1.1 22.7 3.5342

Average: 3.5252

A3 79.4 1.3 23.2 0.2823

79.5 1.3 23.2 0.1972

79.5 1..3 23.5 0.2548

Average: 0.2447

C2 73.1 1.4 18.5 0.5001

73.4 1.4 18.5 0.5287

73.2 1.4 18.7 0.4785

Average: 0.5024

C3 70.6 2.5 20.6 2.1944

70.8 2.6 20.7 2.3054

71 2.6 20.7 2.3658

Average: 2.2885

D2 76.4 -0.3 13.1 07190

76.3 -0.3 13.1 0.5973

76.4 -0.3 13 0.7673

Average: 0.6946

Sample 6 L a b ΔE
A1 85.1 -0.3 15.4 2.0628

85.1 -0.3 15.4 2.0423

85.1 -0.3 15.4 2.1757

Average: 2.0963

A2 80.7 1.8 19.2 1.2010

80.8 1.8 19.2 1.31.53

80.7 1.8 19.2 1.34.69

Average: 1.2877

A3 77 2.2 18.9 3.1564

77.2 2.3 19.4 2.6884

77 2.2 19 2.9957

Average: 2.9468

C2 73.7 1.7 18.9 0.4481

73.8 1.7 19.4 0.6065

73.7 1.8 19 0.5242

Average: 0.5263

C3 70.3 2.3 19.6 1.7691

70.2 2.4 19.9 1.7182

70.2 2.4 19.9 1.6544

Average: 1.7139

D2 76.5 -0.3 12.8 0.6811

76.4 -0.2 13.2 0.6761

76.5 -0.3 12.8 0.7901

Average: 0.7158

Sample 7 L a b ΔE
A1 84 -0.4 15 1.3043

84.2 -0.3 15.2 1.4443

83.9 -0.4 15 1.3509

Average: 1.3665

A2 82.2 1.6 19.4 2.1999

82.3 1.8 19.7 2.3416

82.1 1.7 19.4 2.2419

Average: 2.2611

A3 76.6 2.2 19.5 3.1270

76.3 2.4 20 2.9797

76.4 2.4 20 3.0293

Average: 3.0453
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C2 76 1.5 19.3 1.8827

75.8 1.6 19.4 1.5868

76 1.5 19.4 1.8821

Average: 1.7839

C3 70.5 2.2 19.6 1.9351

70.7 2.2 19.6 2.0242

70.5 2.3 19.9 1.8697

Average: 1.9430

D2 75.9 -0.4 12.9 0.5190

75.7 -0.4 12.8 0.4322

75.9 -0.3 13.1 0.5414

Average: 0.4957

Sample 8 L a b ΔE
A1 85.6 0.1 16.2 2.6028

85.6 0.1 16.4 2.6278

85.5 0 16 2.6098

Average: 2.6135

A2 80.3 1.6 18.4 0.8195

80.4 1.7 18.4 0.8772

80.4 1.6 18.3 0.9546

Average: 0.8838

A3 77.9 1.4 22.8 1.3436

78.3 1.4 23.2 0.8669

78.1 1.4 23 1.0554

Average: 1.0886

C2 74.3 1.6 18.8 0.6449

74.5 1.6 18.9 0.6638

74.3 1.7 18.9 0.6470

Average: 0.6519

C3 71.4 2.3 19.4 2.5128

71.2 2.4 19.5 2.3079

71.4 2.2 19.2 2.3714

Average: 2.3973

D2 77 -0.2 12.3 0.9468

77 -0.2 12.3 0.7907

77 -0.2 12.3 1.0962

Average: 0.9446

Sample 9 L a b ΔE
A1 88.6 -0.9 17.3 4.6140

88.6 -0.9 17.3 4.5907

88.6 -0.9 17.4 4.7307

Average: 4.6451

A2 83.1 0.8 18.6 2.9254

83 0.8 18.7 2.8458

83.1 0.7 18.3 2.9927

Average: 2.9213

A3 77.9 1.6 23 1.3655

77.9 1.6 23 1.1637

77.8 1.6 23 1.2975

Average: 1.2756

C2 73.1 1.6 18.7 0.4976

73.4 1.6 18.6 0.4972

73.2 1.6 18.7 0.4051

Average: 0.4666

C3 73.1 2.3 20.7 3.9351

73.1 2.3 20.9 3.9202

73.1 2.3 20.9 3.8479

Average: 3.9011

D2 78.6 -0.1 13.8 2.2484

78.5 -0.1 13.8 2.0854

78.5 -0.1 13.8 2.2939

Average: 2.2092

Only 16 shade tabs were under the 0.8 ΔE values. 
38 shade tabs were above 0.8 ΔE and 19 of the 38 
exceeded the 1.8 ΔE values. (Table 2)

 Table 2. The number of shade tabs above 0.8 ΔE00 (PT50:50%) and 1.8 ΔE00 (AT50:50%) in the case of six shades.

A1 
9 Samples

A2
9 Samples

A3
9 Samples

C2
9 Samples

C3 
9 Samples

D2 
9 Samples

All 
54 Samples

Under 0.8  ΔE 8 8 7 2 8 5 38

Above 1.8 ΔE 5 3 4 0 6 1 19

Fehér D, et al.
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Evaluation of Discoloration on Vita Classical Shade tabs

The most deviations were found in the case of A1, A2, 
and C3, eight out of nine shade tabs were above the 
PT50:50%  in all of these cases. In the case of C3 six 
shade tabs were also above the AT50:50%,in the case 
of A1 and A2 five and three shade tabs were found 
unacceptable (above AT50:50%) color difference. 
Categorization and Fisher’s exact test equivalent to 
the Chi-square test were done. The test showed that 
in the combined groups A1, A2, and C3 significantly 
(p=0.00056) worse outcome was noticeable than 
other shades in total. The three examined categories 
were combined on the basis that they have the 
lowest proportion of ΔE00 results indicating invisible 
color difference. (Figs. 8,9)

The ΔE00 of nine samples compared to the reference 
in every six shades are shown in Fig. 10. The percepti-
bility and acceptability thresholds are marked with 
an orange line. During the visual comparison, the 
observers found visible color differences in 38 cases.
 

4. DISCUSSION

Evaluation of the method of visual shade selection 
is a popular topic in dentistry. The most commonly 
used shade guide for visual shade selection is still the 
VC shade guide which contains 16 shades [14-16]. In 
dental practices to prevent cross-contamination the 
shade guides are disinfected regularly, [17] which 
can lead to changes in the shade [6,18]. Al Amri et 
al. evaluated the effects of the disinfectant liquid on 
VITA Lumin shade tabs with VITA Easyshade. In their 
study, 80% of the randomly selected shade tabs 
showed higher ΔE values than the perceptibility 
threshold [19]. In another previous study the effect 
of three disinfectants - Cavicide, Asepticare TB, and 
Sporicidin – was evaluated with a VITA Easyshade 
spectrophotometer on VC shade tabs [17]. The study 
evaluated two years of usage and based on the 
results the shade tabs did not undergo color changes 
in this period. Arrejaie et al simulated the effects of 
one, two and three years of disinfection with three 
different disinfectants on  VITA Toothguide 3D Master 
shade guides. The measurements were carried out 
with A 7000A Colour Eye (X-rite, Grand Rapid, MI, 
USA) spectrophotometer [20].
Clinically significant color change was not described 
even after the three-year simulation, but the 
number of simulated disinfectant cycles was 
less than in other similar articles Hombesh et al 
evaluated the survivability of  VITA 3D Master shade 
guides. The measurements were carried out with a 
spectrophotometer and two years were simulated. 
The test group was treated with isopropyl alcohol 
(70%), for the control group distilled water was used. 
A significant color difference was found between the 
control and the test group but without any clinical 
significance [6]. Alshetri et al treated the VC shade 
tabs with a disinfectant containing 70% ethanol and 
isopropyl alcohol. The potential color difference after 
the disinfection was evaluated digitally (Shade Eye 
NCC colorimeter) and visually [18]. Discoloration on 
the shade tabs was found in the case of 17.8% after 
two years of simulation, after three years it was raised 
to 28.9%. Pohjola et al found increased L* (lightness) 
and c*(chroma) values after two and three years of 
simulated disinfection with Cavicide disinfectant 
[21]. Alsethri and Pohjola both recommend keeping 
one reference shade guide in the dental office 
to check the color of the frequently used shade 
guides regularly [18,21]. In this present study the 
potential discoloration of the shade tabs - used 
by students in the Department of Prosthodontics, 
Semmelweis University - was evaluated due to 
everyday usage. During the visual comparison a 
visible color difference was found on 38 shade tabs. 
The color difference was not commeasurable, but 
the transparency of the edges was less visible on the 
used shade tabs compared to the new reference. (Fig. 
11,12) Regarding the C2 shade tabs the best result 
was observed because discoloration was only found 
in two cases. (Fig. 13) 

 Figure 8. Distribution of ΔE00 categories defined based on the 
perceptibility and acceptability thresholds in groups formed based on 
shades and combined according to the similarity of the distribution. 
Fisher's exact test.

 Figure 9. Distribution of ΔE00 categories defined based on the
perceptibility and acceptability thresholds in groups formed based on
shades. Fisher’s exact test.

 Figure 10. The ΔE00 values of the shade tabs compared to the reference 
separated to shades. The orange line shows the perceptibility (0.8 ΔE)  and 
acceptability thresholds (1.8 ΔE).
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During the spectrophotometric digital measurement, 
38 out of 54 shade tabs showed higher values than  
0.8 ΔE00 (perceptibility threshold) and belonged to 
the visible color difference group.  The most frequent 
shade tabs were A1, A2, and C3 shade tabs in the 
visible color difference group. This can be attributed 
to the more frequent use of the mentioned shades 
and the increased number of disinfection cycles. 
The ΔE00 was above 1.8 in the case of 19 shade 
tabs, so 35.2% of the tested tabs belonged to the 
unacceptable color difference group. These tabs were 
considered clinically useless due to the unacceptable 
discoloration. The most frequent shades in the 
unacceptable color difference group were the A1 
and C3. Only 29.6% of the tested shade tabs did not 
show noticeable color differences during the digital 
comparison. (Fig. 14)

 

CONCLUSION

35.2 % of the tested VC shade tabs underwent 
unacceptable color changes. The present study 
demonstrated that the shade tabs were worn out, 
and discolored over time. The discoloration was 
even detected visually. The color changes might 
affect the color of the final restoration and lead to 
esthetic failures. The shade tabs used daily need 
to be checked regularly and have to be replaced if 
discoloration is detected.
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 Figure 11. D2 shade tabs. Reference shade tab on the left side. 
Discolored shade tabs on the middle and on the right side. For the upper 
pictures a cross polarization filter was used to remove glare.

 Figure 12. The color difference is visible with the naked eye. The 
discolored shade tabs on the right side and the reference shade tabs on the 
left side. For the upper pictures a cross polarization filter was used to 
remove glare.

 Figure 13. C2 shade tabs reached the best results, in this photo 
discoloration was not visible. For the upper pictures a cross polarization 
filter was used to remove glare.

 Figure 14. Percentage distribution of invisible, acceptable and 
unacceptable color differences among the tested shade tabs.

Fehér D, et al.

42-50

O
ri

g
in

a
l A

rt
ic

le
s 

48



Stoma Edu J. 2024;11(1-2):                                                                          pISSN 2360-2406; eISSN 2502-0285

www.stomaeduj.comEvaluation of Discoloration on Vita Classical Shade tabs

42-50

O
ri

g
in

a
l A

rt
ic

le
s 1. Tin-Oo MM, Saddki N, Hassan N. Factors influencing patient 

satisfaction with dental appearance and treatments they desire 
to improve aesthetics. BMC Oral Health. 2011 Feb 23;11:6. doi: 
10.1186/1472-6831-11-6. 
Full text links CrossRef PubMed Google Scholar Scopus WoS
2. Kinra MS, Goyal M, Handa A, et al. Shade Selection for Fixed 
Partial Dentures. Kasmera. 2015;09(01):15-25. 
3. Sulaiman AO, Adebayo GE. Most frequently selected shade 
for advance restoration delivered in a tertiary hospital facility in 
South Western Nigeria. Ann Ib Postgrad Med. 2019;17(2):157-161. 
Full text links CrossRef PubMed Google Scholar 
4. Zenthöfer A, Wiesberg S, Hildenbrandt A, et al. Selecting VITA 
classical shades with the VITA 3D-master shade guide. Int J Pros-
thodont. 2014;27(4):376-382. doi: 10.11607/ijp.3770.
Full text links CrossRef PubMed Google Scholar Scopus WoS
5. Alnusayri MO, Sghaireen MG, Mathew M, et al. Shade selection 
in esthetic dentistry: a review. Cureus. 2022;14(3):e23331. doi: 
10.7759/cureus.23331. 
Full text links CrossRef PubMed Google Scholar WoS
6. Hombesh MN, Praveen B, Sinha HV, et al. Two years surviva-
bility of VITA 3D master shade matching guides after disinfec-
tion with isopropyl alcohol: an in vitro study. J Conserv Dent. 
2019;22(3):275-280. doi: 10.4103/JCD.JCD_573_18. 
Full text links CrossRef PubMed Google Scholar Scopus 
7. KHodarahmi E, Salari M, Azizi A, Lawaf S. Discoloration of Vita 
classical shade guide by glutaraldehyde disinfectant. J Res Dent 
Maxillofac Sci 2021;6(1):4-13. doi: jrdms.dentaliau.ac.ir/article-1-
293-en.html
Google Scholar Scopus 
8. Elamin HO, Abubakr NH, Ibrahim YE. Identifying the tooth 
shade in group of patients using Vita Easyshade. Eur J Dent. 
2015;9(2):213-217. doi: 10.4103/1305-7456.156828. 
Full text links CrossRef PubMed Google Scholar Scopus 
9. Clary JA, Ontiveros JC, Cron SG, Paravina RD. Influence of light 
source, polarization, education, and training on shade matching 
quality. J Prosthet Dent. 2016;116(1):91-97. doi: 10.1016/j.pros-
dent.2015.12.008. 
Full text links CrossRef PubMed Google Scholar Scopus 
10. Mokrzycki WS, Tatol M. Colour difference∆ E - a survey. Mach 
Graph Vis. 2011;20(4):383-411. 
Google Scholar 
11. Luo M, Cui G, Rigg B. The development of the CIE 2000 co-
lour-difference formula: CIEDE2000. Color Research & Application. 
2001;26(5):340-350. doi: 10.1002/col.1049
CrossRef Google Scholar Scopus WoS

12. ISO/TR 28642: Dentistry - Guidance on color measurement. 
Vernier, CH: ISO; 2016.
13. Paravina RD, Ghinea R, Herrera LJ, et al. Color difference 
thresholds in dentistry. J Esthet Restor Dent. 2015;27 Suppl 1:S1-9. 
doi: 10.1111/jerd.12149.
Full text links CrossRef PubMed Google Scholar 
14. Hassel AJ, Zenthöfer A, Corcodel N, et al. Determina-
tion of VITA Classical shades with the 3D-Master shade 
guide. Acta Odontol Scand. 2013;71(3-4):721-726. doi: 
10.3109/00016357.2012.715197.
CrossRef PubMed Google Scholar Scopus WoS
15. Igiel C, Weyhrauch M, Wentaschek S, et al. Dental color 
matching: a comparison between visual and instrumental me-
thods. Dent Mater J. 2016;35(1):63-69. doi: 10.4012/dmj.2015-006. 
Full text links CrossRef PubMed Google Scholar Scopus WoS
16. Paravina RD. Performance assessment of dental shade guides. 
J Dent. 2009;37 Suppl 1:e15-20. doi: 10.1016/j.jdent.2009.02.005. 
Full text links CrossRef PubMed Google Scholar Scopus WoS
17. Huang PY, Masri R, Romberg E, Driscoll CF. The effect of 
various disinfectants on dental shade guides. J Prosthet Dent. 
2014;112(3):613-617. doi: 10.1016/j.prosdent.2014.04.006. 
Full text links CrossRef PubMed Google Scholar Scopus WoS
18. Alshethri SE. Evaluation of color changes in the Vitapan Classi-
cal Shade Guide after disinfection. Oper Dent. 2014;39(3):317-324. 
doi: 10.2341/13-125-L.
Full text links CrossRef PubMed Google Scholar Scopus WoS
19. Alamri MD. The effect of disinfecting solutions on the color of 
porcelain shade guides. Egypt Dent J. 2008 Apr;54(2):1057-1066.
Google Scholar 
20. ArRejaie AS. The effect of chemical disinfectants on the 
color of a porcelain shade guide. Int J Health Sci (Qassim). 
2014;8(3):299-304. doi: 10.12816/0023982. 
Full text links CrossRef PubMed WoS
21. Pohjola RM, Hackman ST, Browning WD. Evaluation of a 
standard shade guide for color change after disinfection. Quin-
tessence Int. 2007;38(8):671-676. 
Full text links PubMed Google Scholar Scopus WoS

REFERENCES

CV
Dr. Dóra Fehér is  a PhD student andbecame a prosthodontist specialist in 2022. She has been working in the Department of 
Prosthodontics, at the Semmelweis University since 2019. Her PhD is about the possibilities of shade reproduction andinvestigates 
the shade matching of the shade tabs and restorative materials and the color stability and discoloration of conventional shade 
guides. Its aim is to provide  patients with the best aesthetic outcome by reproducing the correct shade and translucency with 
modern ceramic materials. Besides her research activities, she  teaches prosthodontics at the university for dental students and  
participates in the education of post-graduation students, dental assistants, and dental technicians as well.

Dóra FEHÉR
DMD, PhD

Department of Prosthodontics
Faculty of Dentistry

Semmelweis University
Budapest, Hungary

49

http://Full text links
https://doi.org/10.1186/1472-6831-11-6
https://pubmed.ncbi.nlm.nih.gov/21342536/
https://scholar.google.com/scholar?cluster=15105817807537217727&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-79951854749&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Factors+influencing+patient+satisfaction+with+dental+appearance+and+treatments+they+desire+to+improve+aesthetics%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=2
https://www.webofscience.com/wos/woscc/full-record/WOS:000208596800006
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32669993/
https://doi.org/10.18535/jmscr/v7i3.231
https://pubmed.ncbi.nlm.nih.gov/32669993/
https://scholar.google.com/scholar?cluster=11144630903003261851&hl=ro&as_sdt=0,5
https://doi.org/10.11607/ijp.3770
https://doi.org/10.11607/ijp.3770
https://pubmed.ncbi.nlm.nih.gov/25010883/
https://scholar.google.com/scholar?cluster=17590600249798182343&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84906567288&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Selecting+VITA+classical+shades+with+the+VITA+3D-master+shade+guide%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=1
https://www.webofscience.com/wos/woscc/full-record/WOS:000339142500013
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/35464532/
https://doi.org/10.7759/cureus.23331
https://pubmed.ncbi.nlm.nih.gov/35464532/
https://scholar.google.com/scholar?cluster=13444306872019749845&hl=ro&as_sdt=0,5
https://www.webofscience.com/wos/woscc/full-record/WOS:000775056900014
http://www.jcd.org.in/article.asp?issn=0972-0707;year=2019;volume=22;issue=3;spage=275;epage=280;aulast=Hombesh
https://doi.org/10.4103/jcd.jcd_573_18
https://pubmed.ncbi.nlm.nih.gov/31367113/
https://scholar.google.com/scholar?cluster=10490613154571986032&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85068833612&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Two+years+survivability+of+VITA+3D+master+shade+matching+guides+after+disinfection+with+isopropyl+alcohol%3A+an+in+vitro+study%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=0
https://scholar.google.com/scholar?cluster=602081604842592799&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85179963206&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Discoloration+of+Vita+classical+shade+guide+by+glutaraldehyde+disinfectant%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=0
http://www.thieme-connect.com/DOI/DOI?10.4103/1305-7456.156828
https://doi.org/10.1038/sj.bdj.2015.631
https://pubmed.ncbi.nlm.nih.gov/26038652/
https://scholar.google.com/scholar?cluster=6334010951391224055&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84929324834&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Identifying+the+tooth+shade+in+group+of+patients+using+Vita+Easyshade%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=0
https://linkinghub.elsevier.com/retrieve/pii/S0022-3913(15)00698-8
https://doi.org/10.1016/j.prosdent.2015.12.008
https://pubmed.ncbi.nlm.nih.gov/26851189/
https://scholar.google.com/scholar?cluster=11313948502405166262&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84929324834&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Identifying+the+tooth+shade+in+group+of+patients+using+Vita+Easyshade%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=0
https://scholar.google.com/scholar?cluster=11183020453079771525&hl=ro&as_sdt=0,5
https://doi.org/10.25039/s014-6.2013
https://scholar.google.com/scholar?cluster=11183020453079771525&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035760479&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28The+development+of+the+CIE+2000+colour%E2%80%90difference+formula%3A+CIEDE2000%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000177509400135
https://doi.org/10.1111/jerd.12149
https://doi.org/10.1111/jerd.12149
https://pubmed.ncbi.nlm.nih.gov/25886208/
https://scholar.google.com/scholar?cluster=5363429943788930574&hl=ro&as_sdt=0,5
https://doi.org/10.3109/00016357.2012.715197
https://pubmed.ncbi.nlm.nih.gov/23146130/
https://scholar.google.com/scholar?cluster=12466812579145634722&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84877291926&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Determination+of+VITA+Classical+shades+with+the+3D-Master+shade+guide%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=10
https://www.webofscience.com/wos/woscc/full-record/WOS:000322832200051
https://dx.doi.org/10.4012/dmj.2015-006
https://doi.org/10.4012/dmj.2015-006
https://pubmed.ncbi.nlm.nih.gov/26830824/
https://scholar.google.com/scholar?cluster=17156316350615255391&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84956645644&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Dental+color+matching%3A+a+comparison+between+visual+and+instrumental+methods%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=7
https://www.webofscience.com/wos/woscc/full-record/WOS:000373243300008
https://linkinghub.elsevier.com/retrieve/pii/S0300-5712(09)00043-8
https://doi.org/10.1016/j.jdent.2009.02.005
https://pubmed.ncbi.nlm.nih.gov/19329240/
https://scholar.google.com/scholar?cluster=811058953263453413&hl=ro&as_sdt=0,5
E:\Revista Vechi\2024\NR 1-2\Art\Art 3\Slavicek-References.docx
https://www.webofscience.com/wos/woscc/full-record/WOS:000208915600004
https://linkinghub.elsevier.com/retrieve/pii/S0022-3913(14)00204-2
https://doi.org/10.1016/j.prosdent.2014.04.006
https://pubmed.ncbi.nlm.nih.gov/24819530/
https://scholar.google.com/scholar?cluster=7625651415010055500&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84906810330&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28The+effect+of+various+disinfectants+on+dental+shade+guides%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=2
https://www.webofscience.com/wos/woscc/full-record/WOS:000341541100034
https://meridian.allenpress.com/operative-dentistry/article-lookup/doi/10.2341/13-125-L
https://doi.org/10.2341/13-125-l
https://pubmed.ncbi.nlm.nih.gov/24147748/
https://scholar.google.com/scholar?cluster=3720091069642504809&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84902507206&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Evaluation+of+color+changes+in+the+Vitapan+Classical+Shade+Guide+after+disinfection%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=0
https://www.webofscience.com/wos/woscc/full-record/WOS:000335430300012
https://scholar.google.com/scholar?hl=ro&as_sdt=0%2C5&q=The+effect+of+disinfecting+solutions+on+the+color+of+porcelain+shade+guides&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/25505865/
https://doi.org/10.12816/0023982
https://pubmed.ncbi.nlm.nih.gov/25505865/
https://www.webofscience.com/wos/woscc/full-record/WOS:000420179200009
https://www.quintessence-publishing.com/deu/en/article/839881
https://pubmed.ncbi.nlm.nih.gov/17823685/
https://scholar.google.com/scholar?cluster=2459661201754224219&hl=ro&as_sdt=0,5
https://www.scopus.com/record/display.uri?eid=2-s2.0-34547782883&origin=resultslist&sort=plf-f&src=s&sid=90576998210afbf313e272d3596f2c93&sot=b&sdt=b&s=TITLE-ABS-KEY%28Evaluation+of+a+standard+shade+guide+for+color+change+after+disinfection%29&sl=127&sessionSearchId=90576998210afbf313e272d3596f2c93&relpos=1
https://www.webofscience.com/wos/woscc/full-record/WOS:000420179200009


Stoma Edu J. 2024;11(1-2):              pISSN 2360-2406; eISSN 2502-0285

www.stomaeduj.com

42-50

Fehér D, et al.

O
ri

g
in

a
l A

rt
ic

le
s Questions 

1. What are the most commonly used shade guides?
qa. Vita Classical and Vita 3D Master;
qb. Vita Classical and Ivoclar Universal A-D shade guide;
qc. Vita 3D Master and Vita Bleachguide 3D Master;
qd. None of the above.

2. The visual shade selection is:
qa. Objective;
qb. Not used anymore;
qc. Subjective;
qd. Always very precise. 

3. What is the color temperature of the Smile Lite lamp?
qa. 1000 K;
qb. 65000 K;
qc. 10000 K;
qd. 5500 K.

4. Please select the true statement:
qa. The Vita Easyshade V spectrophotometer measures the reflected light;
qb. For visual shade selection, the standardized light conditions are not important;
qc. The VITA Easyshade spectrophotometer is not able to measure color parameters like L*a*b or L*c*h;
qd. The color difference is measurable with the Vita Easyshade spectrophotometer. 
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MODELING AGENTS ON SURFACE MICROHARDNESS 
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Objective The purpose of this study was to investigate the effects of different modeling agents on surface 
hardness and on surface roughness of some conventional nanohybrid composite resins. 
Metodology Samples of two nanohybrid composite resins: Essentia - group I (n=40) and Neo Spectra ST HV - 
group II (n=40) were included in this study. Three modeling agents were applied on top of the last composite 
layer before light curing: Modeling Liquid - subgroup 2 (n=10), 7th generation of bonding system-G-Bond 
- subgroup 3 (n=10), and a universal bonding system G-Premio Bond - subgroup 4 (n=10). In subgroup 1 
(n=10) no modeling agent was applied. Half of the samples in subgroups 1, 2, 3 and 4 from each group were 
subjected to surface hardness determination using a digital electronic hardness tester (Vickers Hardness 
Number (VHN) mean value was reported) and half of them to surface roughness evaluation by Atomic Force 
Microscopy (AFM) analysis (AFM analysis) (root mean square parameter (Rq) was reported).
Results In group I and II statistically significant results were obtained when comparing the surface 
microhardness in subgroups 2, 3 and 4 with subgroup 1, the microhardness in subgroups 2 and 3 and in 
subgroup 2 and 4 (Wilcoxon test, p<0.05). In both groups, no statistically significant differences were 
obtained when comparing the mean  Rq values among all subgroups (ANOVA and post hoc Bonferroni tests, 
p<0.05). The difference on the left side was insignificant (0.81, p=0.9933). The total volume removed did not 
differ significantly between the two methods (p=0.88851) or on the side (p=0.7582).
Conclusion All evaluated modeling agents decreased the surface microhardness of the tested nanohybrid 
composite resins. None of the modeling agents influenced the surface roughness of the composites.

ABSTRACT

Atomic Force Microscopy (AFM); Composite Resins; Microhardness; Modeling Agents; Roughness.

1. INTRODUCTION

Due to technological progress in material science 
composite resins have become the most commonly 
used direct restorative materials both on anterior 
and posterior area of the arches [1]. The main 
advantages are represented by their use in mini-
mally invasive techniques, esthetic aspect, good 
mechanical properties, good handling properties 
(some composite resins having easy transportation, 
insertion and modeling characteristics) [2]. Rebuil-
ding tooth anatomy is a mandatory step when 
restoring a tooth and due to the viscosity of resin 
monomers sometimes it is difficult to shape the 

composite in order to fit the natural anatomical 
aspect of the tooth. 
To prevent the adhesiveness of the composite to 
the instruments used for transportation, insertion or 
modeling, different resin monomers or substances 
were used to lubricate the tools or the brushes. In 
time practitioners started to use alcohol, acetone 
and isopropyl acid to control the handling and 
modeling characteristics of the composites, 
but they were considered inappropriate for the 
purpose. Alcohol used as a modeling agent can 
have detrimental effects on the resin matrix and can 
decrease the mechanical properties of composites 
[3]. Some producers introduced wetting agents 
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can be applied in the layering process of composite 
application to minimize adhesiveness by wiping 
the instrument with modeling agents [4,5]. This 
approach facilitated the improvement of handling 
and insertion, but also simplified the modeling 
process of composite resins and improved the 
surface characteristics by smoothening the surface 
[6]. 
Most of the modeling agents are resin-based 
materials that include little or no filler [7]. Modeling 
liquids generally contain methacrylates such 
as urethane dimethacrylate (UDMA), bisphenol 
A-glycidyl methacrylate (Bis-GMA), and triethylene 
glycol dimethacrylate (TEGDMA). They are also 
composed of hydrophobic non-solvated resins and 
they have low or no organic fillers [8]. Chemical, 
structural and mechanical alterations have been 
reported in composite materials after being modeled 
with the instrument lubricated with modeling agent 
even when the chemical composition of the agent 
was similar to that of the composite resin [9]. As 
an alternative to modeling liquids dental clinicians 
have used bonding systems to improve composite 
handling properties, even if this use is not included in 
the manufacturers' specifications. Some studies have 
pointed that these techniques can negatively affect 
the physical properties and surface characteristics 
of composite resins [10-12]. Significantly higher 
decrease of composite surface micro-hardness was 
reported when a non-solvated adhesive (the 3rd 
step of etch and rinse bonding system) [10] or the 
self-etch primer (the 1st liquid of the 2-step self-
etch bonding system) [11] were used as lubricants. 
On the contrary, other studies concluded that some 
modeling agents can preserve the surface hardness 
[13]. Only a few articles reported data regarding the 
influence of modeling agents on composite surface 
roughness and these data are controversial. Some 
of the studies pointed that the modeling liquid, 
the universal bonding agent or the 2nd step of a 
self-etch bonding system have no effect on the 
surface roughness of the investigated composite 
resins [10,11]. On the other hand, in other studies 
the  application of a modeling liquid determined an 
increased surface roughness of the composite resins 
[13].
The purpose of this study was to investigate the 
effects of various agents (modeling substances or 
adhesive systems) on the surface hardness and 
surface roughness of some conventional nanohybrid 
composite resins. 
The null hypotheses were: 
1. the use of different modeling agents has no 
effect on the surface microhardness of nanohybrid 
composite resins; 
2. the use of different modeling agents has no effect 
on the surface roughness of nanohybrid composite 
resins.

2. METHODS AND MATERIALS 

Study design is presented in Fig. 1.roughly in the 
canine location (Fig. 1). 

2.1. Sample preparation
Two nanohybrid composite resins were included in 
this study: Essentia - group I (GC Corp., Tokyo, Japan) 
(light enamel shade) and Neo Spectra ST HV- group 
II (Dentsly Sirona, Konstanz, Germany) (A1 shade). 
Forty samples of each material were obtained by 
condensing the resin into the plastic cylinders 6 mm 
in diameter and 4 mm in height. The molds were 
placed on a glass plate in contact with a transparent 
matrix to ensure a smooth surface of the sample. Two 
layers of each material were inserted, each layer being 
individually cured for 40 seconds using a LED lamp 
(Woodpecker Med. Instrument, Guilin, China) with 
the intensity of 1.200 mW/cm2.
Before light-curing the last layer, three different 
modeling agents were applied on the surface of 30 
samples from each group using a brush. Modeling 
Liquid (GC Corp., Tokyo, Japan) was applied on 10 
samples from each group (subgroup 2), G-Bond 
bonding system (GC Corp., Tokyo, Japan) on 10 
samples (subgroup 3) and universal bonding system 
G-Premio Bond (GC Corp., Tokyo, Japan) were applied 
in self-etch technique on 10 samples (subgroup 4). 
Different brushes were used for each modeling agent 
and for a specific type of agent the brush was replaced 
by a new one after 10 applications. The same quantity 
of the liquid (one drop) was placed in a plastic box, the 
brush was submersed one time in the liquid and the 
excess was removed by touching a paper towel with 
the brush. For the rest of 10 samples in each group 
no modeling agent or bonding system was applied 
before light-curing the last layer of composite resin 
(subgroup 1).
Details related to the chemical composition of the two 
composite resins and modeling agents are presented 
in Table 1.

 Figure 1. Study design.

Stoleriu S, et al.
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The effect of modeling agents on nanohybrid composite resins surface properties

The samples were then removed from the plastic 
mold, the lower surfaces were marked and the upper 
surfaces of the samples were finished with medium, 
fine and extra fine abrasive discs (Sof-LexTM, 3M 
ESPE) under water cooling, for 20 seconds for each 
grit. The samples were then submersed for 24 
hours in a container with distilled water. Half of the 
samples in subgroups 1, 2, 3 and 4 from each group 
were subsequently subjected to surface hardness 
determination and half of them to surface roughness 
evaluation.

2.2. Determination of surface microhardness
On the unmarked surfaces of the samples Vickers 
hardness was determined using a digital electronic 
hardness tester (Micro-Vickers Hardness System CV-
400 DMTM, CV Instruments Namicon). CV-400 mico/
macrohardness tester is a solid and accurate hardness 
tester used on an industrial and laboratory scale. It 
is equipped with an automatic Vickers indentation 
head and a special indentation measurement and 
evaluation software. In this study a load of 200 g with a 
10-second dwell time was applied on Vickers hardness 
head, according to the International Organization for 
Standardization (ISO) 6507/ASTM E 384 standards. 
For each sample 2 indentations were made, the 
distance between the indentations being of 1 mm. 
The surface hardness was determined by measuring 
the indentation diagonal and was expressed as Vickers 
Hardness Number (VHN). The final surface hardness of 
a sample was calculated as the average value of the 
two determinations.

2.2. Determination of surface microroughness
Half of the samples in each group were analyzed for 
surface roughness using atomic force microscopy 
(SOLVER PRO-M scanning probe microscope, NTMDT, 
Russia). The measurements were performed in air 
environment and in static force operating mode. 
2D and 3D images were obtained on sample area 
of 20 × 20 µm. On 3D images the surface roughness 
was reported as the  root mean square roughness 

parameter (Rq). Two hundred fifty-six linear scans 
were performed on each section and the final Rq 
value of the sample was reported as the mean value 
of all scans.

2.3. Statistical analyses
The data were analyzed using IBM SPSS Statistics 
28.0.1 program (SPSS Inc., Chicago, IL, USA). The effects 
of modeling agents on hardness were analyzed using 
the Wilcoxon test (at p<0.05 significance level) and 
the effects on surface roughness using ANOVA and 
post hoc Bonferroni tests (at p<0.05 significance level).

3. RESULTS 

The mean values and standard deviation of surface 
microhardness (VHN) in groups and subgroups are 
presented in Table 2. 

 Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4

Group I 68.04 ± 0.45 63.58 ± 0.77 54.25 ± 1.34* 56.02 ± 0.48*

Group II 66.05 ± 0.67 58.23 ± 0.70 44.93 ± 0.99* 46.05 ± 0.60*

* represent no statistical differences among the subgroups in group (p>0.05)

In group I and II statistically significant results were 
obtained when comparing the surface microhardness 
values of the samples in subgroups 2, 3 and 4 with 
subgroup 1 of the samples in subgroups 2 and 
subgroup 3 and of subgroup 2 with subgroup 4 (Table 
2).

3.2. Surface roughness evaluation
3D and 2D aspects of some samples in group I 
subgroups 1-4 and group II subgroups 1-4 are 
presented in Figs. 2, 3, respectively.

 Table 1. Chemical composition of the tested materials.

Material type Composition The manufacturing company

Essentia Nanohybrid composite resin Matrix: UDMA, Bis-MEPP, Bis-EMA, Bis-GMA, TEGDMA 
Filler: prepolymerized silicon particles, barium glass (81% 

by weight and 65% by volume)

GC Corp., Tokyo, Japan

Neo Spectra ST HV  Nanohybrid composite resin Matrix: Methacrylate modified polysiloxane (organically 
modified ceramic), Bis-EMA, TEGDMA

Filler: prepolymerized spherical particles (15 µm) and 0.6 
µm barium glass and 0.6 µm ytterbium fluoride particles, 

silicon dioxide nanoparticles (10 nm), (77–79% by weight 
and 59–61% by volume)

Dentsly Sirona, Konstanz, Germany

Modeling Liquid Modeling agent UDMA, 2-HEMA, TEGDME GC Corp., To-kyo, Japan

G-Bond adhesive system (7th 
generation)

Phosphoric acid ester monomers, 4-MET monomer, 
nanoparticles

GC Corp., To-kyo, Japan

G-Premio Bond Universal adhe-sive system 4-MET, MDP and MDTP GC Corp., To-kyo, Japan

UDMA- urethane dimethacrylate; Bis-MEPP- bisphenol-A ethoxylate dimethacrylate; Bis-EMA- ethoxylated bisphenol-A dimethacrylate;  
Bis-GMA-bisphenolglycidyl methacrylate; TEGDMA- triethylene glycol dimethacrylate; UDMA- urethane dimethacrylate; 2-HEMA- 2 hydroxyethyl 

methacrylate, TEGDME- trimethylene glycol dimethyl ether; 4-MET- 4-[2-(methacryloyloxy)ethoxycarbonyl]phathalic acid;MDP- 10-Methacryloyloxydecyl 
dihydrogen phosphate; MDTP- 4,4',4"- [(methanetriyltris (benzene-4,1-diyl)) tris (oxy)] triphthalonitrile.

 Table 2. Mean VHN values and standard deviations of surface 
microhardness (VHN) in groups and subgroups.
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Group I 3D aspect of the sample 2D aspect of the sample

Subgroup 1

Subgroup 2

Subgroup 3

Subgroup 4

 Figure 2. 3D and 2D aspect of Essentia samples when using no modeling agent (subgroup 1), Modeling Liquid (subgroup 2), G-Bond (subgroup 3), 
G-Premio Bond (subgroup 3)..

Group II 3D aspect of the sample 2D aspect of the sample

Subgroup 1

Subgroup 2

Subgroup 3

Subgroup 4

 Figure 3. 3D and 2D aspect of NeoSpectra ST samples when using no modeling agent (subgroup 1), Modeling Liquid (subgroup 2), G-Bond (subgroup 
3), G-Premio Bond (subgroup 3).
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The mean Rq values and standard deviation in 
subgroups 1-4 of groups I and II are presented in 
table 3. In both groups, no statistically significant 
differences were obtained when comparing the 
surface roughness among subgroups 1, 2, 3 and 4.

 Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4

Group I 0.051±0.003 0.067±0.002 0.055±0.003 0.064±0.003

Group II 0.052±0.002 0.064±0.003 0.057±0.004 0.065±0.002

4. DISCUSSION

The first null hypothesis of the study was rejected, 
all the agents used for modeling the composite resin 
decreasing the composite surface hardness. This 
might be determined by the filler content in the final 
composite layer after using modeling agents [7]. All 
modeling agents have a low filler percentage, so their 
application on the last composite layer lead to a resin-
rich layer formation on the surface [14]. As a result, 
lower VHN values are obtained after modeling agent 
application. Generally, this extern layer having high 
resin content is removed by the finishing procedure. 
Although all the samples in this study were finished, 
VHN values were still lower in the groups where 
modeling agents were used when comparing to the 
control group (Table 2). Even if the external resin-reach 
layer was removed by finishing, it seems that wetting 
agents can diffuse in the deeper layers of the material, 
changing their chemical composition and hardness 
[15]. Another explanation for decreasing the surface 
hardness as a result of modeling agents application is 
the presence of 2-HEMA molecule in the composition 
of the Modeling Liquid, a hydrophilic monomer which 
can cause water absorption due to a hydroxyl and 
carbonyl group [16]. Therefore, as it was reported even 
in previous studies, HEMA can reduce the hardness of 
composite resin [17]. 
The 2021 study conducted by Ezgi T. Bayraktar  
also focused on the effects of modeling agents on 
mechanical properties of composites when using 
modeling agents on composite top layer [8]. Their 
study reported the reduction of surface microhardness 
as a result of modeling agents application in the last 
material layer, similar to the results of the present 
study. Also, Tuncer et al. evaluated the effects of a 
modeling agent (Modeling Resin, Bisco, IL, USA) on the 
surface microhardness of different composite resins 
and they reported decreased surface microhardness 
when using a modeling agent for two of the tested 
composite resin [7]. 
In our study the group in which the Modeling 
Liquid was used recorded highest hardness value 
when comparing to the 7th generation of adhesive 
system and to the universal bonding system. That 
aspect might be correlated to the presence of UDMA 
molecule in the composition. This molecule consists 
of two urethane bonds and a flexible aliphatic core 
and forms double hydrogen bonds [18]. It has been 

reported that resins containing UDMA have superior 
polymerization rates and a high degree of conversion 
[18]. Consequently, the degree of conversion and 
polymerization rate can affect the surface hardness 
of the samples. However, Tuncer et al. pointed  that 
differences in microhardness between different 
composites may not be attributed to the degree of 
conversion [7]. Also Kutuk et al tested Modeling Liquid 
and two universal adhesive agents (G-Premio Bond, 
GC Corp.; OptiBond XTR, KavoKerr, Orange, CA, United 
States) as modeling agents in combination with 
nanohybrid composite resins [11]. The study found 
the lowest microhardness values when OptiBond 
XTR was used. Contradictory to the findings of this 
study, in our research the 7th generation of bonding 
agent determined lower microhardness of the tested 
materials when comparing to the Modeling Liquid 
group and control group and the same effect as the 
universal bonding resin. 
The composite resins hardness is also determined 
by the characteristics of filler particles and their 
interaction with the polymers [19,20]. It was reported 
that nanofilled composite resins exhibit improved 
hardness and abrasion resistance when comparing 
to other categories of composite resins [21]. That was 
the reason for including nanohybrid composites as 
testing materials in our study. The low-viscosity agents 
used to improve composites handling characteristics 
act by reducing the surface tension [22], but also by 
filling the defects in the material by diffusing through 
the pores resulted during layering procedure, making 
the material more resistant to degradation [5,23]. The 
final layer of restorative material has a decisive effect 
on aesthetics, color stability, and surface roughness 
[24]. Smooth and well-polished surfaces decrease 
plaque retention and consequently lower the risk 
of secondary caries and staining. In our study, the 
roughness values of both tested composite resins 
were lower than the plaque accumulation threshold 
of 20 µm [25]. Adequate finished and polished 
surfaces are mandatory to achieve long-lasting 
clinical restorations. Composites having nanoparticles 
present high polishability when using tools containing 
Al2O3 or diamond particles [26,27]. In our study, the 
specimens were polished using Sof-Lex aluminum 
oxide discs to achieve optimal surface smoothness. 
Following the polishing procedure, in our study the 
samples were submersed in distilled water for 24 hours 
to remove unreacted monomers and to allow post-
polymerization process. It has been suggested that 
some liquid agents can be used to achieve smooth 
composite resin surface [28,29]. However, it has been 
proved to be very difficult to obtain a regular surface 
when using  liquid resins [30]. All tested modeling 
agents in the present study had no effect on surface 
roughness of composite resins (Tab. 3), so the second 
null hypotesis was accepted].

 Table 3.  
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5. CONCLUSION

Within the limitations of this study, all evaluated 
modeling agents decreased the surface microhardness 
of the tested nanohybrid composite resins. None of the 
modeling agents influenced the surface roughness 
of the composites. Further clinical studies should be 
performed for more accurate understanding of the 
effects of modeling agents on the mechanical properties 
and surface condition of composite resins.
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The effect of modeling agents on nanohybrid composite resins surface properties

Questions 
1. Different tools have been developed to improve the fit and the configuration of 
composite resins:
qa. Titanium coated instruments;
qb. Aluminum coated instruments;
qc. Resin knives;
qd. Brushes.

2. Practitioners have used multiple lubricants in layering process of composite 
application to minimize adhesiveness of the material to the instrument:
qa. Acetone;
qb. Glycerine;
qc. Modeling liquid;
qd. Bonding system.

3. The followings are true regarding the conclusions of the present study:
qa. Modeling liquid had no effect on surface hardness;
qb. The use of 7th generation of adhesive system increased surface roughness of composite resin;
qc. The use of universal bonding system had no effect on surface roughness of composite resin;
qd. Modeling liquid increased composite surface roughness.

4. Some studies have pointed that adhesive agent used on the extern layer of the 
restoration may lead to:
qa. Changes of composite color;
qb. Changes of composite physical properties;
qc. Changes of composite chemical properties;
qd. Increased viscosity of the composite resin.
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Background The present study aimed to determine the position of the mental foramen (MF) in CBCT images 
in Class I,  II, and  III malocclusions with different growth patterns. 
Methods In this study, 150 CBCT with Class I, II, and III malocclusions were selected. Each sagittal malocclusion 
had 50 samples, with 25 participants with vertical growth and 25 with horizontal growth patterns. MF Shape 
and Position relative to the Nearest Tooth were evaluated. MF Length, height, Distance from MF to Inferior 
Border, Distance from MF to Bone Crest, and Mental Canal Angle were measured. A one-way analysis of 
variance and chi-square test evaluated the data. 
Results No significant differences were observed in the shape of MF among different types of malocclusion 
in sagittal and type of growth pattern. Significant differences in the location of MF were observed in terms 
of growth pattern P=0/0028. However, there were no significant changes in the location of MF in sagittal 
malocclusions. 
Conclusion Greater distance between the mental foramen (MF) and the inferior border of the mandible was 
observed in the Class II vertical growth pattern compared to Class I and Class II vertical growers.

ABSTRACT

Malocclusion; Mandibular Canal; Mental Foramen; Cone-Beam Computed Tomography.

1. INTRODUCTION

The mental foramen (MF) is a bilateral opening 
on the mandible's anterior surface; determining 
its position, shape, and size is important in dental 
treatments such as local anesthesia and surgical 
procedures. By focusing the injection around the 
MF, dental procedures in the mandibular area can 
be performed with optimal pain control and patient 
comfort [1]. MF is a crucial anatomical landmark used 
for various methods, including administering local 
anesthesia,  placing implants, inserting miniscrew 
or miniplate, performing peri-apical surgeries, 
and carrying out osteotomies in the MF region [2]. 
Neurosensory disturbances affecting the chin and 
lower lip are commonly encountered as unintended 
complications during implant placements and 

miniscrew and mini plate placement. These 
complications often arise from a failure to properly 
identify and protect the structures of the mental 
foramen  [3]. Multiple studies have documented both 
temporary and permanent sensory disturbances in 
the peri-oral soft tissues following the placement of 
mandibular implants [4-6]. In the existing literature,  
there is a lack of knowledge regarding the position 
of the mandibular foramen in different skeletal 
malocclusion. This research gap emphasizes the 
need for further investigation into the MF position in 
sagittal and vertical deformities. Understanding the 
specific characteristics and variations in MF position 
based on different skeletal malocclusion is crucial 
for appropriate treatment planning and developing 
practical techniques. It also contributes to a more 
personalised and practical approach to orthodontics, 
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ensuring optimal outcomes for patients with 
malocclusion.  This research would contribute to 
the existing literature by better understanding the 
MF position of different sagittal and vertical skeletal 
malocclusion. Moreover, Knowing the location of 
the mental foramen in each malocclusion is crucial 
during the insertion of mini plates and mini-screws.
High-resolution Cone-Beam Computed Tomography 
(CBCT) is considered the most promising and 
accurate technology currently available for precisely 
determining the position of the mental foramen 
quantitatively [7]. By examining CBCT images, 
researchers could assess the MF position and analyse 
any correlations between its location and different 
malocclusion classes. 
This observational study aimed to determine and 
compare the size and location of the MF by using the  
CBCT in class I, II, and III malocclusions in horizontal 
and vertical growth pattern samples.

2. METHODS AND MATERIALS 

In this study, a comprehensive analysis was 
conducted on CBCT obtained from the archives of 
the Department of Oral and Maxillofacial Radiology 
at the Faculty of Dentistry, Tehran Medical Sciences, 
Islamic Azad University, Tehran, Iran. The survey 
was performed according to the guidelines of 
the Declaration of Helsinki. All human research 
was conducted by the ethical standards of the 
committee responsible for human experimentation 
(institutional and national) and with the Helsinki 
Declaration of 1975, revised in 2013. 150 CBCT 
Images, aged between 18 and 35, were collected 
with Class I, II, and III malocclusions with vertical 
and horizontal growth patterns in each sagittal 
malocclusion. Using the Analysis Power ANOVA one-
way considering α=0.05 and β=0.2, the minimum 
required sample size for each of the six subgroups 
under investigation is determined to be 25 samples. 
Therefore, 150 individuals (25 with vertical growth 
patterns and 25 with horizontal growth patterns 
in each class I, II, and III malocclusion group). Each 
individual has two mental foramina; therefore, 
considering 150 samples, 300 foramina were 
examined. All the patients had no specific oral 
diseases, surgical history, previous orthodontic 
treatment, previous history of trauma, and facial and 
neck anomalies.
Ethical approval was obtained from the IAU Local 
Research Ethics Committees (Number: IR.IAU.
DENTAL, REC;1400.187). The skeletal malocclusion 
types were grouped as Class 1, Class 2 and Class 3 
according to Steiner's ANB angle and wits appraisal 
based on lateral cephalometric radiographs (Point A: 
the deepest anterior point on the buccal face of the 
maxilla body, Point N: Nasion, Point B: the deepest 
anterior point on the buccal face of the mandibular 
body, ANB angle: the angle formed by the NA and 
NB planes and wits appraisal: which was measured 

drawing perpendiculars from points A and B on the 
maxilla and mandible, respectively, onto the occlusal 
plane). 
Class 1: ANB° = 0° to 4°; 0 <Wits<-1
Class 2: ANB°> 4°;  0<Wits 
Class 3: ANB°<0°; Wits < -1
Samples in each class I, II, and III groups were divided 
into subgroups according to vertical and horizontal 
growth. In the horizontal growth pattern, the SN-Gn-
Go angle is less than 32 degrees (32>SN-Gn-Go). In 
the vertical growth pattern, the Go-Gn-SN angle is 
greater than 32 degrees (Go-Gn-SN>32).
There were 100 images of individuals with Class I 
malocclusion, with 25 individuals having a vertical 
growth pattern and 25 having a horizontal growth 
pattern. For Class II malocclusion, there were 50 
images, with 25 individuals having a vertical growth 
pattern and 25 individuals having a horizontal 
growth pattern. Similarly, there were 50 images 
for Class III malocclusion, with 25 individuals with 
a vertical growth pattern and 25 with a horizontal 
growth pattern. Using CBCT images, measurements 
were performed on both the left and right sides. MF 
Shape and MF Position relative to the Nearest Tooth 
were evaluated. MF Length, Height, Distance from 
MF to Inferior Border, Distance from MF to Bone 
Crest, and Mental Canal Angle were measured.
The measurements were recorded as follows:
• Mental Foramen Shape: In CBCT images, the shape 
of the mental foramen was categorised as oval or 
round.
• Mental Foramen Position relative to the Nearest 
Tooth: In CBCT images, the position of the mental 
foramen was recorded in one of four locations: 
below the first premolars, below the second 
premolars, between the first and second premolars, 
and between the second premolars and first molars.
• Mental Foramen Length: The widest part of the 
mental foramen in millimetres.
• Mental Foramen Height: The tallest height of the 
mental foramen in millimetres.
• Distance to Inferior Border: The distance from the 
lowest point of the foramen to the inferior border of 
the mandible in millimetres.
• Distance to Bone Crest: The distance from the 
highest point of the foramen to the bone crest in 
millimetres.
• Mental Canal Angle with Buccal Surface of 
Mandible: The angle between the longitudinal axis 
of the mental canal and the superior part of the 
buccal cortical bone, measured in degrees.
To assess the reliability of the measurements in the 
study, 20 CBCT images were randomly selected, and 
the measurements were repeated after one week. 
The results of the intraclass correlation coefficient 
(ICC) test showed no statistically significant 
difference between the two measurement sessions 
(ICC = 0.756)
The data were analysed using the statistical software 
SPSS (version 25.0). The mean and standard deviation 

59



Stoma Edu J. 2024;11(1-2):              pISSN 2360-2406; eISSN 2502-0285

www.stomaeduj.com

O
ri

g
in

a
l A

rt
ic

le
s 

58-64

Jamilian A, et al.

of MF Length, Height, Distance from MF to Inferior 

Border, Distance from MF to Bone Crest, and Mental 

Canal Angle were measured for each Class I, II, and 

III malocclusions, as well as based on horizontal 

and vertical growth patterns. The calculations and 

results regarding different malocclusions were 

evaluated using a one-way analysis of variance 

(ANOVA). The frequency of the MF shape and its 

position relative to the nearest tooth were analysed 

using the chi-square test. To assess the reliability 

of research measurements, 20 CBCT scans were 

randomly selected, and the measurements were 

repeated after two weeks. The coefficient correlation 

intraclass (ICC) test results showed a non-significant 

statistical difference (ICC = 0.756) between the two 

measurement occasions.

3. RESULTS 

Of 300 images, 144 cases (48.0%) were related to 

women, and 156 patients (52.0%) were related to 

men. The average age of the samples was 26.91 

years, with a standard deviation of 5.33 years.

The chi-square test showed no significant differences 

in the shape of MF between the horizontal and 

vertical growth patterns. However, significant 

differences were observed in the position of MF 

among different growth patterns (p=0.028), where 

the position between the first and second premolars 

was greater in the vertical growth pattern, and the 

position below the second premolar was greater 

in the horizontal growth pattern. (Table 1) The 

chi-square test also showed that no significant 

differences were found in the shape and position of 

MF among different types of malocclusion in CBCT 

images. (Table2)

Growth pattern Vertical Horizontal P value

Shape Circular (%56/7) 85 (%48/0) 72 0/1

Oval (%43/3) 65 (%52/0) 78

Position Below is the first 
premolar

(%2/7) 4 (%0/7) 1 0/028

Below the second 
premolar

(%42/7) 64 (%55/3) 83

Between  premolars (%54/0) 81 (%41/3) 62

Below are the first 
premolar and first 

molar

(%0/7) 1 (%2/7)4

Growth pattern Class I Class II Class III P Value

Shape Circular (%57) 
57

(%52) 
52

(%48) 
48

0/4

Oval (%43/) 
43

(%48) 
48

(%52) 
52

Position Below is the first 
premolar

(%2) 
2

(%2) 
2

(%1) 
1

0/5

Below the second 
premolar

(%41) 
41

(%54) 
54

(%52) 
52

Between  premolars (%56) 
56

(%42) 
42

(%45) 
45

Below are the first 
premolar and first 

molar

(%1) 
1

(%2)
2

(%2) 
2

One-way ANOVA test revealed significant differences 
in the length and height of MF, distance to the 
mandibular border, and distance to the bone crest 
among different types of malocclusion ( p < 0.001). 
However, the angle of the mental canal did not 
show significant differences among different types 
of malocclusion. Based on these findings, the length 
and height of MF were greater in patients with Class 
I malocclusion compared to the other two groups, 
the distance to the mandibular border was greater 
in individuals with Class II malocclusion, and the 
distance to the bone crest was greater in individuals 
with Class I malocclusion. (Table 3)

 Class I Class II Class III P Value

Mental Foramen 
Length

5/32±0/88 2/98±0/66 2/70±0/61 <001

Mental Foramen 
Height

5/56±0/78 2/90±0/73 2/66±0/61 <001

Distance to 
Inferior Border

10/74±0/57 14/76±1/43 10/44±0/90 <001

Distance to Bone 
Crest

14/15±2/33 10/06±1/28 11/05±1/55 <001

Mental Canal 
Angle

42±14 46±16 44±12 0/1

As seen in Table 4, the Student's t-test showed no 
significant differences in the length and height of the 
MF between the two growth patterns. However, the 
distance from MF to the inferior border (p<0.001), 
distance to the crest of the bone (p<0.001), and 
mental canal angle (p=0.008) were significantly 
greater in individuals with a vertical growth pattern 
compared to those with a horizontal growth pattern.

 Vertical Horizontal P Value

Mental Foramen Length 3/71±1/24 3/62±1/52 0/6

Mental Foramen Height 3/80±1/42 3/61±1/56 0/3

Distance to Inferior Border 12/46±2/60 11/50±1/65 <001

Distance to Bone Crest 12/85±2/58 10/67±1/84 <001

Mental Canal Angle 48±14 44±14 <008

 Table 1. The abundance of shape and position of MF based on  
horizontal and vertical growth pattern.

 Table 2. The abundance of shape and position of MF based on sagittal 
malocclusion.

 Table 3. The variables' mean and standard deviation based on the 
malocclusion type.

 Table 4. The mean and standard deviation of the variables based on the 
growth pattern.
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Tables 5 and 6 present the mean and standard devi-
ation of the variables under investigation based 
on the classification of malocclusion types in CBCT 
images of individuals aged 18-35 with vertical and 
horizontal growth patterns, respectively. According 
to the results of the ANOVA test, in individuals with 
horizontal and vertical growth patterns, significant 
differences were observed in terms of the length and 
height of the MF, distance to the inferior border, and 
distance to the crest of the bone in different types of 
malocclusion (all p < 0.001). 

 Class I Class II Class III P Value

Mental Foramen 
Length

5/13±0/79 3/21±0/69 2/80±0/64 <001

Mental Foramen 
Height

5/52±0/82 3/17±0/69 2/72±0/63 <001

Distance to 
Inferior Border

10/82±0/59 15/96±0/63 10/59±1/0 <001

Distance to Bone 
Crest

16/27±0/76 16/27±0/76 16/27±0/76 <001

Mental Canal 
Angle

48±16 49±14 47±13 0/7

 Class I Class II Class III P Value

Mental Foramen 
Length

5/51±0/93 2/74±0/55 2/61±0/58 <001

Mental Foramen 
Height

5/60±0/75 2/63±0/67 2/60±0/58 <001

Distance to 
Inferior Border

10/66±0/54 13/56±0/89 10/28±0/78 <001

Distance to Bone 
Crest

12/03±1/11 8/94±0/66 11/02±1/89 <001

Mental Canal 
Angle

48±11 43±17 41±11 0/03

The MF distance to the mandible's inferior border 
was 15/96± 0/63 in class II vertical growth pattern, 
higher than in class I and II vertical growers. Also, 
the same distance was 13/56± 0/89, more significant 
than in class I and II horizontal growers.

4. DISCUSSION

In this study, CBCT images of individuals with Class 
I, II, and III malocclusion were selected. The images' 
sagittal dimension measured the MF's length, height, 
and shape. In the coronal dimension, the distance 
from the MF to the crest of the bone, the distance 
from the MF to the inferior border of the bone, and 
the mental canal's angle with the mandible's occlusal 
plane were measured. In the axial dimension, the 
position of the MF relative to the nearest tooth 
was assessed. According to the research findings, 
the size of the variables was significantly greater in 
males than in females. Furthermore, the position 
and shape of the MF were consistent across different 
malocclusions. Still, the length, height, distance 

to the inferior border, and distance to the crest of 
the bone showed differences among malocclusion 
types.
The mental foramen is one of the critical anatomical 
landmarks of the mandible that has received 
significant attention. Some studies have evaluated its 
position, shape, and distance from other anatomical 
landmarks and adjacent tooth roots. From a 
clinical perspective, local anesthesia during dental 
treatments and the safety of surgical procedures in 
this area are influenced by the clinician's knowledge 
of the mental foramen's position. The mental 
foramen also plays a role in interpreting anatomical 
landmarks in forensic medicine. In the present study, 
the mental foramen (MF) position was observed 
below the second premolar in 49.0% of cases and 
between the first and second premolars in 47.7% 
of cases. Significant differences were also noted in 
terms of the patients' growth patterns, where the 
position between the first and second premolars 
was more critical in the vertical growth pattern 
compared to the horizontal growth pattern, and the 
part below the second premolar was more significant 
in the horizontal growth pattern compared to the 
vertical growth pattern. On the other hand, no 
significant differences were found in the position of 
MF among patients with Class I, Class II, and Class III 
malocclusions.
According to the present study's findings, the shape 
of MF was round in 52.3% of cases and oval in 47.7%. 
On the other hand, no significant differences were 
observed in the shape of MF based on the growth 
pattern or in the three groups of malocclusions. 
However, in the vertical growth pattern group, the 
frequency of round-shaped MF was slightly higher 
in individuals with Class III malocclusion compared 
to other malocclusions, and the frequency of oval-
shaped MF was somewhat higher in individuals 
with Class II malocclusion compared to other 
malocclusions. In the horizontal growth pattern 
group, the frequency of round-shaped MF was 
higher in individuals with Class I malocclusion, and 
the frequency of oval-shaped MF was higher in 
individuals with Class III malocclusion compared to 
other malocclusions.
In this study, no significant differences were found 
in terms of the length and height of MF between 
vertical and horizontal growth patterns. However, 
the distance from MF to the inferior border (mean 
of 12.46 mm versus 11.50 mm) and from MF to the 
crest of the bone (mean of 12.25 mm versus 10.67 
mm) differed significantly between vertical and 
horizontal growth patterns. Additionally, the angle 
of the mental canal (mean of 42 degrees versus 44 
degrees) was significantly greater in individuals with 
vertical growth compared to those with horizontal 
growth. Overall, in the combined images of both 
groups, the distance from MF to the inferior border 
was approximately 11.92 mm, and the distance from 
MF to the crest of the bone was approximately 11.76 
mm.

 Table 5. The mean and standard deviation of the variables based on the 
type of malocclusion in the vertical growth pattern.

 Table 6. The mean and standard deviation of the variables based on the 
type of malocclusion in the horizontal growth pattern.
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Some studies have observed that mental foramen 
(MF) is most commonly located between the 
mandible's first and second premolar teeth [8, 9].
Al-Mahalawy et al. [1] conducted a study that 
demonstrated the most common position of the 
mental foramen (MF) to be below the apex of 
the second premolar in both male and female 
patients. Similarly,  Aoun et al. reported that MF was 
predominantly in line with the second mandibular 
premolar on both sides. [10] On the other hand, 
MF in the Indian population, North American 
Caucasian population, and Nigerian adults were 
primarily located between the roots of the first and 
second premolars [9,11-13]. It is well-documented 
that the position of the mental foramen (MF) can 
vary among different racial and ethnic groups. 
Studies in dental anthropology and craniofacial 
research have highlighted these variations. Factors 
such as craniofacial morphology, genetic factors, 
and evolutionary differences contribute to the 
differences observed in the position of MF across 
populations [1].
Based on the shape of the mental foramen, 
Verma et al. found that most of the MF was round, 
followed by an oval in the Indian population. [9] 
Conversely, Sheikhi et al. [14] found that the oval 
shape of the mental foramen was twice as familiar 
as the round shape; the findings of Sheikhi et al. 
were by Gershenson et al. [15]. Some results of the 
previous study were not used in the present study 
because of the difference in the race and group of 
the population selected. Most previous studies have 
been conducted using two-dimensional  imaging 
techniques, such as  panoramic images, rather than 
3-D imaging techniques, like cone-beam computed 
tomography (CBCT)

5. CONCLUSION

The results of the current study aimed at determining 
the position of MF in CBCT images in Class I, Class 
II, and Class III malocclusions with different growth 
patterns are as follows:
• No significant differences were found in the shape 
of MF among different types of malocclusions.
• There were no significant changes in MF's location 
in sagittal malocclusions.

• The position of MF was located below the second 
premolars in 55.3% of cases in horizontal growth 
patterns and between the first and second premolars 
in 54.0% of vertical cases, with significant differences 
observed based on the growth pattern (p = 0.028).
• The length and height of MF were more significant in 
individuals with Class I malocclusion in comparison 
with class II and III (p < 0.001). The distance from 
MF to the inferior border was more significant in 
individuals with Class II malocclusion in regards to 
other sagittal malocclusions (p < 0.001), and the 
distance from MF to the crest of the bone was more 
significant in individuals with Class I malocclusion 
in comparison with class II and III malocclusion (p < 
0.001).
• No significant differences were found in the length 
and height of MF based on the growth patterns. 
However, the distance from MF to the inferior border 
(p < 0.001), the distance from MF to the crest of the 
bone (p < 0.001), and the angle of the mental canal 
in vertical growth patterns were more significant 
than in horizontal growth patterns (p = 0.002).
• The distance of MF to the inferior border of the 
mandible was more significant in class II vertical 
growth patterns about class I and class II vertical 
growers. The same distance in class II horizontal 
growers was higher than in class I and II horizontal 
growers.
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Questions 
1. Which one is correct?
qa. The shape of the Mental Foramen is round in 52.3% of cases and oval in 47.7%;
qb. The shape of the Mental Foramen was oval in 52.3% of cases and round in 47.7%;
qc. The shape of the Mental Foramen was oval in 45% of cases and round in 35%;
qd. The shape of the Mental Foramen was oval in 35% of cases and round in %.

2. The position of Mental foramen  in the Indian population, North American Caucasian 
population, and Nigerian adults were primarily located :
qa. Between the roots of the first and second premolars;
qb. Between the roots of the first and second molars;
qc. Between the roots of the canine  and first premolars;
qd. Below the canine.

3. Which factors contribute to the differences observed in the position of MF across 
populations? 
qa. Craniofacial morphology;
qb. Genetic factors;
qc. Evolutionary differences ;
qd. All of them.

4. Which one is correct?
qa. In the present study, the mental foramen position was observed below the second premolar in 49.0% 
of cases and between the first and second premolars in 47.7% of cases.;
qb. In the present study, the mental foramen position was observed below the second premolar in 60.0% 
of cases and between the first and second premolars in 40.% of cases;
qc. In the present study, the mental foramen position was observed below the second premolar in 40.0% 
of cases and between the first and second premolars in 60.% of cases;
qd. None of them.

 https://congress.eoseurope.org/
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Background Oral Splints are controversially discussed in dentistry. Although scientific findings cannot yet 
provide a definitive statement on efficacy and mechanism of action, dentists apply occlusal splints in large 
numbers. 
Objectives This series of articles aims to bring together the discrepancy between findings from studies and 
clinical reality. In addition, the contradictory terminology will be discussed.
Conclusion The practicing dentist and his interdisciplinary team strive to provide the best possible treatment 
for the patient. The treatments focus on the long-term effect, using a causal therapeutic approach. Occlusal 
splints can be used in different situations. This requires the indication to be defined precisely, the parameters 
of the splint to be tailored to the individual patient, and a realistic picture, including a realistic prognosis 
regarding the expected effect, to be developed together with the patient. 

ABSTRACT

Craniomandibular Disorder; Occlusal Splints; Positioning Splints; Re-Capturing Splints; Stabilization Splints.

1. INTRODUCTION

Oral Splints are controversially seen in dentistry. 
Practicing dentists use this therapeutic option 
frequently and regularly [1,2]. Academic opinion 
leaders reject the use of oral splints, citing the paucity 
of studies that show little evidence for these forms of 
therapy [3]. A constantly increasing number of over-
the-counter devices (OTC) and similar commercially 
available devices indicate that consumers, affected 
persons, and unsatisfied patients demand these 
products a lot [4]. A wide range of other treatment 
methods, some of which are part of so-called 
conventional medicine but others that go far beyond 
it, make it difficult to form a clear opinion and define 
the best way to relieve affected patients [5,6].
Dental treatments aim to improve the patient's 
situation in the long term. Often, the patient 
requires intervention from the dental team because 
of a symptom such as pain. The approach is either 
causal or symptomatic. Causal therapy is preferable 
in many respects. Dentists must take these situations 
seriously and are in charge of developing the best 
possible treatment. Any treatment requires an 
open mind without premature and preconceived 
diagnoses. An unbiased diagnosis needs systematic 
examinations and neutral conclusions. Weighing 

up the facts and the patient's preferences can now 
be combined with the scientific evidence. The most 
suitable therapy will be implemented after weighing 
the risk-benefit profile. The dental team must 
consider scientific information (the evidence) and 
match all parameters while developing a treatment 
plan. However, if the evidence for a particular therapy 
(e.g., occlusal splints) is weak (low), the conclusion 
must not be to rule out this treatment method. The 
dentist's expertise and the patient's autonomous 
freedom of choice are equally important factors in 
evidence-based medicine [7]. (Fig. 1) 
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 Figure 1. Evidence-based medicine (EBM). Scientific evidence is an 
important, but not the only element in decision making. Only the 
combination between the clinical expertise of the dental team and the 
patients’ priorities allows the establishment of the best treatment strategy.
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Evidence-based medicine is the conscientious, 
explicit, and judicious use of current best evidence 
in making decisions about the care of individual 
patients. Low evidence should not be interpreted 
as a rejection of a therapy. Rejection implies the 
risk of harming a patient by withholding a possible 
helpful therapeutic regime. [8] Rejection requires 
evidence as well. A paradigm shift is methodically 
and ethically sound if a clear alternative exists and 
the evidence demonstrates the superiority of the 
alternative [9-11].
This series of three articles discusses the discrepancy 
between scientific evidence and clinical expertise 
regarding occlusal splints (oral devices). If the main 
differences in the view on occlusal splints (scientific 
vs. practical) are understood, an improved application 
of occlusal splints, merging evidence with expertise 
and patients' characteristics to improve the patient's 
quality of life.

2. CONFUSING TERMINOLOGY 

TIn medicine and dentistry, "splint" refers to measures 
to connect, stabilize, and fix two or more parts 
together to enable or improve the healing process. 
A rigid or flexible device maintains the corrected 
position of displaced parts to keep these parts in 
place. Such splinting devices usually restrict motions 
or immobilize joints. Splinting in dentistry refers to 
connecting two or more teeth, forming a rigid unit to 
reduce the mobility of the single tooth [12].
In (muscle) physiology, a prolonged muscle 
contraction that inhibits or prevents movement of a 
body part is called muscle splinting, an involuntary 
contraction of a muscle (total or partially) to avoid 
particular movements causing severe pain sensations. 
The location of the pain to be avoided by the splinting 
is not necessarily located directly in the muscle but 
in joints, joint capsules, ligaments, and tendons. 
Resistance to passive stretch of the muscle with partial 
muscle relaxation at rest is typical for such situations, 
also called protective muscle contraction [13-15].
Today, the term splint is still used, although the main 
idea of occlusal splints is not to connect and to fix 
two parts. Occlusal splints are removable intraoral 
devices covering the occlusal surfaces and affecting 
the relationship of the mandible to the maxillae. 
Blocking mandibular movements and limiting TMJ 
movements are not intended by prescribing occlusal 
splints; here, the term splint should not be interpreted 
in a sense, as mentioned earlier, of fixing two or more 
moveable parts [16].
The use of occlusal splints may include, but is not 
limited to, occlusal stabilization, initial therapy prior 
to extensive intervention, or prevention of wear of 
the dentition or damage to brittle restorative dental 
materials. Such occlusal appliances (occlusal splints) 
are designed in manifold variations. A unique and 
characteristic feature of occlusal splints is the artificial 
occlusion, allowing reversible alterations of dental 
structures and the interaction of upper and lower 

teeth. Oral splints allow alterations of mandibular 
position, vertical dimension, and joint position 
without irreversible changes in dental structures [16]. 
The terms occlusal splints, occlusal appliances, and 
occlusal splints are generally used as synonyms. The 
term night guard is misleading and should be used 
only for particular indications, which is usually the 
parafunctional activity of the patient. Such devices 
are used during sleep to avoid the adverse side effects 
of bruxing and clenching. Night guard implies that 
these devices should be used during sleep (during 
the night) only. Today, awake bruxism also requires 
attention, and such protection guards are also helpful 
during the awake state. Bruxism was (and sometimes 
still is) seen as a harmful movement disorder. [Sleep 
medicine] On the other hand, the positive effects of 
these (physiological) occlusal functions are described: 
breathing suspension and increased salivation [17, 
18], hormonal regulation, and stress relief [19]. The 
visualization of the tooth contacts, occurring due to 
grinding or pressing teeth in an awake or asleep state, 
helps the patient to understand these unconscious 
occlusal functions and supports the dental team 
in integrating this information into the diagnostic 
findings (not only "bruxing yes or no" but also 
which teeth, which segments of the dental arches 
are involved, correlated to other findings such as 
periodontal breakdown, chipping, class V lesions, 
pain and alterations of mandibular movements). 
[18] Sleep bruxism is not only an issue for the adult. 
Clinical attention should be placed on children and 
adolescents to support the development of the 
stomatognathic system and occlusal functions. [20]. 

3. UNCLEAR INTENTIONS OF ORAL SPLINTS 

A general description for oral splints can best be 
described as follows: Occlusal splints are removable 
devices, usually made of hard acrylic, covering the 
occlusal and incisal surfaces of all teeth in one dental 
arch and influencing the relationship of the upper 
and lower jaw. The labels (names) for such devices 
that emerged over the last decades (1950 till now) 
are not uniform and often conflicting and, therefore, 
confusing. Unclear synonyms potentially provoke 
misunderstandings, leading to problems with the 
indication and application [21,22].
The following (incomplete) list intends to illustrate 
this problem, particularly from the perspective of the 
reader of specialist articles and publications:
- Positioning:
- What should be positioned?
- From which position (start) to which position 
(desired)?
- Repositioning:
- What should be repositioned?
- From which position (start) to which position 
(desired)?
- Positioning and Repositioning:
- Are there differences in the intention and in the 
design of the splint?

Slavicek G, et al.
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Systematic Approach to Oral Splints: Part I

- Are there differences in the meaning?
- Stabilization:
- What has to be stabilized?
- Why does something has to be stabilized?
- What was the reason for becoming unstable?
- Are there particular and clinically relevant 
differences between Stabilization and Positioning?
- Is the stabilization an active (via splint elements) or 
a passive (via muscle coordination and relaxation) 
operation?
Names (labels) of splints refer to typical design 
features (e.g., mandibular advancement splint), may 
refer to the proposed effect (mandibular stabilization 
splint), or refer to particular diagnostic findings (disc 
(re-) positioning splint). Are these devices different to 
justify different names, or is it one type of splint, and 
further subdivisions do not lead to more clarity but 
create more misunderstandings? On the other hand, 
if this labeling makes sense and is helpful in clinical 
decision-making, are such differentiators recognizable 
in the evidence-based conclusions?
Four terms are often used concerning occlusal splints 
and may be considered to refer to fundamental 
intentions when using such oral devices. 
* Stabilization usually refers to stabilizing the mandible. 
Occlusal structures (relief and particular elements) of 
the splint occlusal surface are used to implement the 
stabilization effect. A harmonization and improved 
coordination of the muscles of the chewing organ is 
a possible mechanism for stabilization or a positive 
effect of the achieved mandibular stability. The term 
stabilization splint is frequently used in clinical trials 
[23,24].
* Relaxation usually refers to relaxation of the 
neuromuscular system. The relaxation effect of oral 
splints (stabilization, Positioning) is often not explicitly 
mentioned but can probably be read between the 
lines. Relaxation techniques seem to be the domain 
of non-splint therapeutical regimes. However, the 
effects of stabilization splints and applied relaxation 
techniques are not different; both show similar 
effectiveness in treating pain [25]. However, if the 
patient receives two or more therapies, and different 
disciplines are involved, the outcome of the therapy 
should be better compared to the outcome of a single 
therapy. (Fig. 2)  

* Oral devices for short-term masticatory muscle 
relaxation can be summarized in one group with only 
partial occlusal contacts (often frontal teeth, but also 
premolars). Jig, anterior bite plate, and interceptor 
are familiar names.
* Positioning refers to Mandibular Position. An active 
positioning requires the fabrication of the splint in 
the programmed articulator. A passive positioning: 
the CMS System dominates over occlusion. The terms 
active and passive are here used from the dentist's 
perspective: active implies decision and construction 
elements, and passive means the dentist allows the 
stomatognathic system to position the mandible as 
soon as the splint separates the existing occlusion.
* Re-capturing refers to the articular disc in cases 
with partial or total anterior disc dislocation with 
reduction. A re-capturing occlusal device aims to bring 
the articular disc back into its physiological position 
in relation to the condyle. A re-capturing splint is 
applied to move the articular disc from partial or total 
displacement back to the physiological position in 
relation to the condyle. The terms Disc-Repositioning 
and Disc Re-Capturing are used synonymously. 
What is known today as internal derangement of 
TMJ structures has been described by W. Farrar in 
1978: the condyle-disc relationship is temporarily 
(anterior Disc Displacement with Reduction aDDwR) 
or permanently (anterior Disc Displacement without 
Reduction aDDwoR) disturbed. In both situations, the 
articular disc is anteriorly positioned in relation to the 
condyle, with possible lateral or median shifts. The 
anterior dislocation of the disc remains during the 
opening movement in aDDwoR, with the condyle-
disc relationship restored during the opening in 
aDDwR. The reduction of the disc and the luxation 
of the disc are often accompanied by joint noises, 
usually described as clicking noises. Clinically, the 
term reciprocal click is used to summarize the 
opening and closing sounds. Mandibular movements 
can be affected quantitatively and qualitatively; the 
mandibular range of motion (MROM) may be reduced 
for opening, protrusion, and laterotrusion, deviation, 
and deflections during mandibular movements can be 
described as well. The aDDwoR and reduced opening 
capacity are summarized as acute (often accompanied 
by joint pain) and chronic (often without joint pain, 
but with muscle pain, stiffness, or fatigue) locked joint 
(mouth) phenomena [26,27].
Most occlusal devices used in clinical studies can be 
allocated to one of the above-mentioned terms.
The length of the plates in the mandible was used 
as an indicator for the advancement of the lower 
jaw. A BSSO with plate lengths of 8 mm or less was 
considered as a small advancement (574 patients), 
while plate lengths of more than 8 mm were 
considered as a big advancement (573 patients). 
In the patient group with a small advancement 31 
patients needed plate removal, 41 patients in the big 
advancement group (P=.221). Of the 1147 patients 

 Figure 2. Multi- and Interdisciplinary treatments. in a multidisciplinary 
approach, the collaboration of disciplines leads to the sum of the effects of 
the disciplines. In an interdisciplinary collaboration, the concerted 
approach leads to an increased therapeutic effect. [adapted from: Slavicek 
G., Interdisciplinary - A Historical Reflection 2012, Int.J.Humanities&Social 
Science Vol.2/20].
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with a lower jaw osteotomy, 86 patients had a rotation 
of the mandible. Patients with a rotation of the lower 
jaw had more plates removed than patients with a 
symmetrical osteotomy (P=.010). 
According to the patient files 47 out of 1252 patients 
smoked (3.8%). Only 2 of these 47 patients had plates 
removed (2.6%, P=.965). Smoking was more frequent 
among female patients (70.2%), versus 29.8% for male 
patients.

4. THE ORIGIN OF MANY OF TODAY'S COMMON 
NAMES FOR OCCLUSAL SPLINTS

The first systematic use and description of occlusal 
devices dates back to Ramfjord and Ash in the 1950s 
[28,29]. At that time, stabilization and splinting teeth 
were strategies in periodontal treatment. 
The splinting was not performed with occlusal devices 
but as temporary splints using bonding techniques. 
Stabilization refers, in this context, to reducing 
tooth mobility. An additional option for treating 
periodontal patients and reducing occlusal loads on 
mobile teeth was called bite-planes. Occlusal trauma 
and periodontal stress due to bruxism were primary 
indications, intending to stabilize mobile teeth and 
prevent tooth migration. Positive effects of such 
devices on temporomandibular joint discomfort 
and muscle pain were observed (positive adverse 
events) and were subsequently used therapeutically. 
Before orthodontic re-positioning of migrated teeth, 
bite planes were used if permanent splinting was 
impossible. Ramfjord and Ash described maxillary 
bite-planes with flat occlusal surfaces, centric stops 
for all opposing teeth, and anterior and canine 
guidance for posterior Disclusion in lateral and 
protrusive mandibular movements. "This appliance 
will decrease the occlusal load for single teeth and 
also decrease the total muscle activity" [28]. The terms 
splinting, stabilization, positioning and repositioning 
have emerged already, but they are based on different 
meanings and intentions.
Knowledge of the original texts by Ramfjord and Ash 
helps a lot to understand the nomenclature of occlusal 
splints in use today: to splint – to reduce occlusal 
forces affecting single teeth; to stabilize – reduce tooth 
mobility; to reposition – orthodontic movement of 
migrated teeth back to their original position. These 
terms are still in use, but the meaning and the target 
structures have significantly changed. Occlusal 
Splints are used to reduce and distribute occlusal 
forces better; Occlusal Splints are used to stabilize 
the mandible by alternating mandibular-maxillary 
relationship and to allow the neuromuscular system 
to reduce activity and to harmonize mandibular 
statics and dynamics; Occlusal Splints are used to (re-)
position the mandible and to improve TMJ position, 
including the condyle-disc relation [29].
Today, the term stabilization splint is frequently used. 
A splint is used to stabilize (but not immobilize) the 
chewing organ or parts of it if occlusion does not 

perform stabilization. [GPT-9] In the 1980s, the term 
stabilization splint became popular and refers to 
splints fabricated in semi-adjusted articulators to 
stabilize the mandible. Often, such splint designs 
are called Michigan splints. Upper and lower teeth 
are separated by a flat occlusal surface with centric 
contacts and anterior guiding elements (laterotrusive 
and protrusive). Indication for stabilization of the 
mandible is an unstable lower jaw due to occlusal 
deficits of an individual. Occlusal structures are 
not able to stabilize the mandible. Today, the term 
“stabilization” with an occlusal splint implies the 
following intentions in the specialist literature: to 
develop a stable status, to maintain the stable status, 
to protect other parts of the stomatognathic system 
due to instability of the mandible, to secure and to 
reinforce elements of the craniomandibular system.
The Michigan type and similar splint designs are 
often applied in splint studies. Systematic reviews 
show that no clear evidence exists to support the 
provision of splints for the various subtypes of 
TMD or bruxism. However, the conclusions drawn 
from such meta-analysis are based on the studies, 
which used substantial differences in three crucial 
factors: 1) diagnoses, 2) splint type, and 3) outcome 
measurement/reporting [3].
A common indication and inclusion criteria in clinical 
trials is pain, referring to the (R)DC/TMD criteria [30]. 
Pain is an unspecific symptom. Craniomandibular 
disorder (CMD) is a collective term that summarizes 
signs and symptoms. Pain often goes along with 
dysfunction. The treatment needs of CMD patients 
are controversially discussed. Causal or symptomatic 
approaches are possible. Pathomechanism, especially 
the role of occlusion and occlusal function as a cause 
for CMD, is the subject of ongoing debate [11,14, 
31]. J.B. Costen described the effect of occlusal 
alterations, loss of vertical dimension of occlusion, 
and reduction of lower facial height in 1934 [32]. The 
description of this clinical picture, known today as 
Costen's syndrome, is a predecessor to today's CMD 
interpretation. Pain alone or combined with other 
signs and symptoms is often used as an inclusion 
criterion in (randomized) clinical trials of occlusal 
splints versus other therapeutic regimens [22]. The 
results are inconclusive and do not allow a final 
conclusion as to whether splints are superior to other 
forms of therapy [34]. Pain, dysfunction, and bruxism 
are often combined in these studies, which makes it 
difficult to quantify the effects [35-37].

5. CONCLUSION

Rejection of (potentially helpful) splint therapy for 
individual patients due to a lack of scientific evidence 
carries the risk of withholding effective therapies 
and prolonging or worsening the patient's situation. 
Experimentation and trial and error approaches are 
contraindicated. A superficial diagnosis, often focused 
only on one symptom (pain or dysfunction), leads to 
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symptomatic applications of oral devices that perform 
equally or even worse in direct comparison with other 
methods.
A causal approach is required in contemporary 
dentistry. However, the causality of occlusion in the 
development and emergence of masticatory organ 
dysfunctions, cranial Mandibular Dysfunctions, and 
Myoarthropathy is still controversially discussed. 
There are two completely contradictory points of 
view for and against occlusal causality; the dentist 
has to make the decision based on systematic clinical 
and instrumental functional analysis. The goal of a 
splint therapy is a causal approach. Here, special 
attention has to be made to multifaceted problems 
of the patient. If the patient´s situations does not 
allow a clear assignment to a particular discipline, or 
the diagnostic findings clearly show that more facets 
need to be considered, a one-splint therapy is very 
apt to fail. Patients with various problem should not 
fall between two stools (disciplines). (Fig. 3)

Application of occlusal splints for individual patients 
is effective and efficient in treating patients in daily 
dental practice, not only to reduce or eliminate 
symptoms, but also to serve as basis for oral 
rehabilitation [37]. However, the scientific evidence 
of these positive effects still needs to be completed. 
From the authors' point of view, the following factors 
contribute significantly to this:
* one type of splint for (almost) all indications 
* general splint parameters for each patient, without 
considering the individual patient's skeletal class and 
skeletal pattern 
* only limited information regarding instructions for 
the patient who and when to use the appliance 
* almost no information regarding follow-up (short-
term check-up) and how to monitor the course of the 
treatment
* no information if the occlusal splint has to be 
adapted and equilibrated
* expectations are formulated in a very general 
manner (pain reduction)
The complexity of the stomatognathic system requires 
special attention. Successful therapeutical regimes 
require a clear and systematic clinical sequence 
of dental diagnostics followed by an initial splint 
therapy [37,38] A classical gnathological triangle 
demonstrates the interaction between occlusion, TMJ 
and neuromuscular system (Fig. 4).
Nevertheless, the complexity of the masticatory 
organ is not reflected in this conclusive graphic. If 
the masticatory organ is understood as a cybernetic 
system, more complex interactions can be derived. 

The role of occlusion in this system is recognized 
less by separated independent factors (interference) 
and more by dynamic occlusal function (chewing, 
swallowing, speaking, grinding, clenching) (Fig. 
5). Searching for similarities between the occlusal 
splints leads to two elements, both closely related 
to occlusion: the existing occlusion is (reversibly) 
changed, and the vertical dimension of the occlusion is 
increased. The craniomandibular system can stabilize, 
position, and relax without constantly conflicting with 
the existing occlusion. Splints usually lead to a new 
lower jaw position. 
The existing occlusion remains unchanged. The 
subsequent oral rehabilitation task is to adapt the 
occlusion to optimally support this new lower jaw 
position and guarantee the long-term effect (Fig. 6).

 Figure 3. Interdisciplinary dentistry. The allocation of a patient to a 
special discipline is sometimes difficult, especially if the patient́ s problems 
affect several disciplines (indicated by the light grey area). This can 
complicate the coordination of diagnostic and therapeutic tasks. [adapted 
from: Slavicek G., Interdisciplinary - A Historical Reflection 2012, 
Int.J.Humanities&Social Science Vol.2/20].

 Figure 4. Mutual influences. The mutual positive and negative influences 
of the temporomandibular joint, musculature and occlusion are clearly 
recognizable and comprehensible in a pathogenetic model. However, 
linear relationships are simplifying and not capturing the fundamental 
complexity.

 Figure 5. Cybernetic system. If the masticatory organ is viewed as an 
integrated part of the organism, the relationships of structures, occlusal 
functions and central/peripheral nervous system can be visualized. Psyche 
and personality are elements that cannot be ignored. [adapted from: 
Slavicek R. The Masticatory Organ, ISBN 3950126112, 9783950126112].

 Figure 6. General splint effects. Most occlusal splints act via the 
occlusion, which is reversibly altered, including an increase in the vertical 
dimension of the occlusion. These alterations of occlusion allow the 
neuromuscular system to relax, harmonize better, and carry out the 
mandibular movements more cohesively. The jaw joint can assume a 
centered position without being placed in an unfavorable position by the 
occlusion.
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The beneficial effects of occlusal splints can be 
significantly increased by considering individual 
factors. Clinical application is based on adapting 
the splint in many ways to the individual patient's 
situation. These aspects are discussed and explained 
in part 2 and part 3 of this article series.
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Questions 
1. Systematic reviews report the level of evidence for splints studies for the various 
subtypes of TMD or bruxism as follows:
qa. Strong;
qb. Low;
qc. Confirmed;
qd. Superior to alternative treatments.

2. Data from meta-analysis on occlusal splints often are unclear regarding the following 
parameters: 
qa. Diagnosis;
qb. Splint type and outcome measure;
qc. Diagnosis, Splint type and outcome measure;
qd. Outcome measure.

3. Typical Splint types do not refer to one of the following items:
qa. Posteriorizing;
qb. Stabilization;
qc. Positioning;
qd. Anterior repositioning.

4. Which statement is incorrect regarding the term re-capturing? 
qa. Re-Capturing refers to the articular disc;
qb. Re-Capturing refers to aDDwR;
qc. Farrar description of the pathomechanism of the reciprocal click with a recapturing and a luxation of 
the articular disc;
qd. Re-Capturing refers to the re-establishing the vertical dimension of occlusion.
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1. INTRODUCTION

Sarcomas are a rare mesenchymal cancer that grows 
in different types of connective tissue [1]. Kaposi 
sarcoma (KS) is one type of sarcoma that develops 
from the cells lining lymphatic or blood vessels [1]. It 
is classified as an intermediate neoplasm because it 
lacks the conventional features of a true malignancy 
[2]. Caused by human herpes virus-8 (HHV-8), KS is 
present in 1%–5% of the general population globally, 
but its seroprevalence is greater (20%–77%) among 
men who have sex with other men, particularly those 
diagnosed with human immunodeficiency virus (HIV) 

and acquired immunodeficiency syndrome (AIDS) 
[3]. Because HHV-8 is considered an opportunistic 
infection, it is often transmitted between individuals 
through saliva, sexual activity, blood, or organ 
transplant. However, it can also remain latent until 
the individual experiences an immunosuppression 
reaction, at which point the virus becomes 
associated with additional pathologies, such as KS 
or lymphomas. Therefore, it is crucial to understand 
these transmission routes and latency mechanisms 
for effective prevention and management strategies 
in susceptible populations.
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ABSTRACT 

Aim The current case report describes an uncommon presentation and subsequent diagnosis of Kaposi 
sarcoma caused by acquired immunodeficiency syndrome (AIDS).
Summary The COVID-19 pandemic led to global disruptions in healthcare services, sometimes resulting 
in postponed diagnoses of infectious diseases. Kaposi sarcoma (KS) is a malignant soft-tissue neoplasm 
commonly associated with human immunodeficiency virus (HIV) and AIDS, but it also occurs in other 
immune-compromised individuals. The oral manifestations of KS play a crucial role in its early diagnosis 
and may be a predictor of disease progression from HIV to AIDS. The current case report describes an 
unusual case involving a young male who presented to a dental clinic with persistent postoperative pain 
and delayed wound healing following extraction of his lower third molar. Clinical examination indicated a 
proliferative mucosal lesion with reddish-purple coloration in the vicinity of the surgical site that extended 
to the left retromolar pad, and cone-beam computed tomography scans showed marked osseous changes. 
Histopathological analysis confirmed a diagnosis of AIDS-related KS and an additional diagnosis of metastatic 
pulmonary KS.
Key learning points 
1. The COVID-19 pandemic caused numerous disruptions in healthcare systems and services, which led to 
delayed healthcare visits.
2. Kaposi sarcoma is a malignant soft-tissue neoplasm commonly associated with HIV and AIDS.
3. Kaposi sarcoma may also occur in other immune-compromised individuals. 
4. The oral manifestations of KS may play a crucial role in diagnosis of AIDS.
5. Kaposi sarcoma may present in uncommon ways, such as persistent postoperative pain and delayed 
wound healing.

https://doi.org/10.25241/stomaeduj.2024.11(1-2).art.7

KEYWORDS

Kaposi Sarcoma; Postoperative Pain; Delayed Wound Healing; Human Immunodeficiency Virus; Acquired Immune 
Deficiency Syndrome.
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Oral KS occurs in approximately 22% of individuals 
diagnosed with HIV and is typically the first sign of 
undiagnosed HIV infection [4]. The most common sites 
of occurrence in the oral cavity are the hard palate, 
gingiva, and dorsum of the tongue [5,6]. Clinically, oral 
KS can present as solitary, multifocal, or multicentric 
macular patches, plaques, or nodules of varying 
dimension; colors can range from deep red to purplish 
blue [7,8]. Multifocal lesions may also coalesce into 
solitary exophytic masses. Oral KS can cause local 
tissue destruction, pain, spontaneous bleeding, 
masticatory difficulty, and interference with the 
wearing of oral prostheses. Although severe alveolar 
bone destruction and unexplained tooth mobility with 
underlying oral KS has been documented [9], oral KS 
presenting as a source of persistent dentoalveolar pain 
is uncommon. Therefore, the aim of the current case 
report was to describe an uncommon presentation 
and subsequent diagnosis of KS caused by AIDS.

2. CASE PRESENTATION 

A 29-year-old White male presented to our Oral 
& Maxillofacial Surgery clinic with pain with 
accompanying intraoral swelling that emanated from 
the region around his lower left third molar. The only 
relevant medical history that the patient divulged is 
that he had been previously been diagnosed with 
HIV but had not followed with his physician for 
management and treatment. Patient did not provide 
any previous medical records or blood work. Clinical 
examination revealed erythematous, hyperplastic 
soft tissue partially covering the lower left third molar 
(tooth #17) and tenderness on palpation. A diagnosis 
of acute pericoronitis was established based on the 
clinical and radiological findings. Due to the acute 
nature of this event, a clinical decision to proceed 
with treatment was made. The tooth was considered 
to be not salvageable and was extracted. The socket 
was subsequently curetted to remove remnants of 
granulation tissue. The residual pericoronal tissue was 
rather prominent and noticeable. 
The patient was instructed to return for evaluation 
of the surgical site if his pain persisted or there was 
no resolution of the redundant pericoronal tissue. 
However, the patient did not follow up as instructed, 
likely because of the COVID-19 pandemic. His 
treatment coincided with increased public health 
restrictions designed to mitigate the effects of the 
pandemic, which meant that follow-up oral care 
services were severely limited.
Four months later, the patient returned to the clinic 
with complaints of bleeding and constant, low-grade 
pain emanating from the surgical site. He reported 
that the bleeding started two weeks before and that 
his pain had intensified (5 of 10 on a numeric pain 
scale), leading him to seek care. At the time of this visit, 
his HIV disease was poorly controlled (CD4+ < 200 
cells/mm3, viral load = 67,229 copies/mL), and he had 
stopped taking the highly active antiretroviral therapy 
over the past few months. He reported generalized 
weakness, insomnia, poor appetite, and weight loss 
during the past month. 

Extraoral examination was significant for a non-
tender, nonmobile left submandibular lymph 
node that measured approximately 1 × 1 cm. 
Intraoral examination revealed a 3 × 3 cm bluish-
purple proliferative lesion that originated from the 
extraction socket site of tooth #17, extended to the 
left retromolar pad, and involved the lingual gingiva 
and buccal vestibule (Fig. 1). 

A less intense, reddish-purple mucosal discoloration 
was also visible in the left maxillary tuberosity (Fig. 2). 

Palpation of the clinical sites elicited intense pain, 
which the patient indicated was the primary reason 
he returned for follow-up (Fig. 3).

 

 Figure 1. Irregular proliferative lesion at the healing surgical site of tooth 
#17 that extended toward the lingual and buccal gingiva and toward the 
faucial pillars of the oropharynx.

 Figure 2. Reddish-purple hyperplastic discoloration (arrows) that 
extended superiorly around the attached palatal gingiva of tooth #16.

 Figure 3. Reddish-purple coloration of palatal gingiva at tooth #16 and 
near the left maxillary tuberosity. 
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At this visit, a panoramic radiograph was obtained and 
indicated a well-healed extraction socket for tooth 
#17 and intact cortical borders of the mandible (Fig. 
4). The shadow of a dome-shaped soft tissue growth 
of approximately 9-mm wide × 3-mm high at the crest 
of the ridge posterior to tooth #18 was evident and 
likely represented the lesion. 

Next, an incisional biopsy of the lesion growing 
from the extraction site of tooth #17 was performed. 
Histopathological examination with hematoxylin-
eosin confirmed the presence of AIDS-associated 
oral KS. Low resolution (Fig. 5) and medium resolution 
(Fig. 6) photomicrographs showed a polypoid 
lesion composed of vascular connective tissue 
and pleomorphic spindle cells compressing the 
extravasations of erythrocytes. 

Advanced imaging was then performed to determine 
whether there was any osseous change in the site 
of the lesion. Large volume cone-beam computed 
tomography scans revealed an irregularly shaped 
osseous defect in the left posterior mandible that 
extended from the ramus anteriorly to the second 
molar area (Fig. 7). Although the buccal cortical plate 
was intact, the lingual cortical plate and the alveolar 
crest showed signs of resorption. There was a furcation 
defect in tooth #18 and loss of the lamina dura, which 
likely represented the most anterior extent of the 
lesion. The lesion extended inferiorly to the level of the 
inferior alveolar nerve canal, perforating the cortical 
shelf of that canal (Fig. 8). Infiltration of the inferior 
alveolar nerve canal explained the patient’s reported 
episodes of sharp pain in conjunction with persistent 
low-grade pain. 

The patient was informed of the diagnosis and 
promptly referred to his infectious disease specialist 
for further evaluation and management. Diagnostic 
workup confirmed the presence of pulmonary KS, and 
he was again started on highly active antiretroviral 
therapy that helped resolve the oral and systemic 
manifestations of KS throughout his body.

3. DISCUSSION 

Manifestation of oral KS as pericoronitis or in 
conjunction with pain often serves as a warning sign 

 Figure 4. Panoramic radiograph showing intact cortical alveolar borders 
in the healed extraction socket (region of tooth #17), but marked alveolar 
bone loss around tooth #16.

 Figure 5. Low resolution histopathological photomicrograph showing 
a polypoid lesion composed of vascular connective tissue partially covered 
by stratified squamous (hematoxylin-eosin, magnification ×40). 

 Figure 6. Medium resolution histopathological photomicrograph 
showing poorly differentiated vascular slits and fascicles of pleomorphic 
spindle cells compressing the extravasated erythrocytes (hematoxylin-
eosin, magnification ×40).

 Figure 7. Cone-beam computed tomography scan showing irregularly 
shaped osseous defect in the left posterior mandible that extended from 
the ramus anteriorly to the second molar area.

 Figure 8. Large volume cone-beam computed tomography scan slices 
showing an irregular alveolar defect on the lingual cortex of the mandible 
that extended inferiorly to the level of the inferior alveolar nerve canal.

Kaposi Sarcoma disguised as pericoronitis
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for any form of injury sustained by the human body. 
In the current case report, persistent postextraction 
pain was the main reason the patient pursued follow-
up evaluation. Although oral KS can occur at any 
intraoral site, it has a predilection for the hard palate 
and gingiva. Cases of oral KS resembling pericoronitis 
or local soft tissue inflammation with constant low-
intensity pain have been rare. For patients living with 
HIV, unrelieved pain has been reported as a major 
problem. For example, patients with CD4+ T cell counts 
less than 200/mm3 often have pain as a common, 
persistent symptom [10]. Given the outcomes of the 
current case, clinicians should consider HIV, AIDS, and 
their associated manifestations, such as oral KS, as 
potential sources of persistent postoperative pain. 
Therefore, clinicians should routinely examine oral soft 
tissues for potential pathology in immunosuppressed 
patients. Certainly, the detection of oral KS in this case 
led to the discovery of pulmonary involvement and 
was critical for effective and successful treatment of 
the patient.
The disruption of healthcare services during and after 
the COVID-19 pandemic had a major effect on patient 
care and increased the number of complications for 
oral infectious diseases. Several studies reported 
that COVID-19 accelerated the incidence of KS in 
extraoral areas, especially the skin of the extremities.
This increase was associated with reactivation of the 
HHV-8 virus, which was likely due to exposure to the 
SARS-CoV-2 virus. This type of surge in carcinomas was 
also observed in other oral malignancies that were not 
caused by HIV [28].

4. CONCLUSIONS

Manifestations of KS in the oral cavity can be an early 
sign of additional pathology in immunosuppressed 
individuals. Therefore, dental practitioners should 
purposefully investigate the origin of preoperative 
and postoperative intraoral pain in patients with HIV 
disease and effectively communicate any findings to 
medical providers to expedite systemic care of these 
patients. During the current post-pandemic period, 
dental practitioners should include an additional layer 
of screening during standard patient examinations for 
early detection of oral malignancies, such as oral KS. 
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Questions 
1. What is the primary cause of Kaposi Sarcoma (KS)?
qa. Human Papillomavirus (HPV);
qb. Epstein-Barr Virus (EBV);
qc. Human Herpesvirus-8 (HHV-8);
qd. Cytomegalovirus (CMV).

2. What was the initial diagnosis for the 29-year-old male in the case report?
qa. Kaposi Sarcoma;
qb. Acute Pericoronitis;
qc. Osteomyelitis,
qd. Oral Lichen Planus.

3. What delayed the follow-up care of the patient in the case report?
qa. Personal negligence,
qb. Financial constraints,
qc. The COVID-19 pandemic,
qd. Lack of transportation.

4. What was a significant clinical finding during the patient’s follow-up visit?
qa. A painless intraoral lesion,
qb. A bluish-purple proliferative lesion,
qc. Normal healing of the extraction site,
qd. Discoloration limited to the hard palate.

https://icoms.iaoms.org/
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1. INTRODUCTION

Lipomas are the most common benign mesenchymal 
tumors occurring in humans and are predominantly 
composed of mature adipocytes. Lipomas mainly 
occur in various parts of the body, such as the trunk 
and proximal regions of the extremities, but are 
uncommon in the oral cavity. These entities represent 
a mere 1–5% of all benign oral tumors [1], but they 
present unique diagnostic and therapeutic challenges.
Lipomas in the oral cavity do not exhibit a predilection 
for any specific location, and occurrences have been 
reported in areas such as the tongue, buccal mucosa, 
and floor of the mouth. They tend to occur in patients 
between the ages of 40 and 60, with the average age 
of occurrence being approximately 52 years, although 
they can appear at any age.
Histologically, oral lipomas present in a spectrum of 
subtypes, including but not limited to simple lipomas, 
fibrolipomas, spindle cell lipomas, intramuscular or 
infiltrating lipomas, and angiolipomas. Each subtype 
exhibits distinct histopathological features, whose 
identification is critical for accurate diagnosis and 
appropriate management.
Clinically, oral lipomas often present as asymptomatic, 
slow-growing masses that may be overlooked or 
misdiagnosed due to their subtlety and benign nature.
This report describes a case involving an adult female 
patient who underwent successful surgical removal 
of an intraoral lipoma.

2. CASE PRESENTATION 

A 29-year-old woman presented at the Oral and 
Maxillofacial Surgery Department at HUBruxelles 
Erasme with a history of intermittent left cheek 
swelling for several years (Fig. 1). 

She was first admitted without appointment, as she 
described a sudden onset of cheek swelling that 
could be compatible with cellulitis. The patient had 
no notable medical history or medication usage to 
report but disclosed that she smoked approximately 
10 cigarettes daily. The patient's oral hygiene was 
found to be excellent, no cavities were observed, and 
no pain was elicited during dental percussion. 
Moreover, an orthopantomogram revealed no 
significant lesions. Blood work showed no elevation 
in white blood cells, C-reactive protein (CRP), or other 
relevant markers of infectious or allergic origin. A 
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ABSTRACT 

This case report describes an intraoral lipoma in a 29-year-old female, a rare occurrence given the significant 
size of the lesion, which exceeded the common threshold of 2.5 cm for intraoral lipomas. Typically manifesting 
in areas such as the buccal mucosa and tongue, the lipoma in this case was located on the buccal mucosa, 
underscoring the variability in presentation sites. Surgical excision, the standard approach for such tumors, 
was the chosen treatment, with a successful outcome and no recurrence. This case report adds to the 
limited body of literature on intraoral lipomas, highlights the potential for atypical presentations in size, and 
emphasizes the effectiveness of surgical management.

https://doi.org/10.25241/stomaeduj.2024.11(1-2).art.8

KEYWORDS

Maxillofacial Surgery; Intraoral Lipoma; Lipoma Management; Oral Pathology; Soft Tissue Tumor.

 Figure 1. Preoperative intraoral view. 
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cervical ultrasound revealed a 37-mm mass in the left 
cheek, initially suggestive of a lipoma (Fig. 2).

This diagnosis was later confirmed by an MRI, which 
delineated a lesion with fat signal characteristics 
(hyperintense in T1 and T2, hypointense in T2 with 
fat saturation, and T1 post-gadolinium with fat 
saturation), consistent with a lipoma that measured 37 
x 13 x 17 mm (length x anteroposterior x craniocaudal). 
The lipoma was located along the external aspect of 
the left horizontal mandibular branch (Fig. 3).

The decision was made to perform an excisional 
biopsy and excision of the lesion (Fig. 4). The 
procedure was performed under general anesthesia 
due to significant anxiety on the part of the patient. 
An electrocautery unit was used to make an incision 
along the vestibular sulcus from tooth 33 to 36, which 
immediately exposed the lipoma. Careful dissection 
was undertaken to preserve the mandibular nerve, 
with meticulous attention to hemostasis. The wound 
was then closed with simple interrupted sutures using 
3-0 Vicryl (polyglactin 910). 

The follow-up after 14 days showed an uneventful 
wound healing process; however, there was a transient 
hypoesthesia of the mandibular nerve, which resolved 
completely after one month.

3. DISCUSSION 

This case report regarding an intraoral lipoma in an 
adult female patient underscores the clinical rarity 
and diagnostic subtleties of these tumors in the oral 
cavity. Lipomas, which typically occur in other areas 
of the body, manifest distinctively when they occur 
in the oral region. This patient's presentation with a 
non-tender, soft mass and the subsequent imaging 
and histopathological findings are characteristic 
of intraoral lipomas and align with reports in the 
literature [2]. However, this particular lipoma was 
significantly larger than average, as intraoral lipomas 
rarely exceed 2.5 cm in diameter [3].
Regarding the localization of intraoral lipomas, the 
buccal mucosa is the most common site, followed by 
the tongue; together, these two sites account for 50% 
of intraoral lipomas. Other notable locations include 
the lip, palate and floor of the mouth, vestibule, 
retromolar area, and gingiva [4].
Approximately 5% of lipomas can manifest in multiple 
forms and are associated with conditions such as 
neurofibromatosis or familial adenomatous polyposis 
syndrome [4,5]. However, cases of intraoral lipomas 
appear to be exclusive and solitary in nature [6].
A notable aspect of this case is the patient's lack of 
significant medical history, with the exception of 
tobacco use. Tobacco consumption has not been 
conclusively linked to the development of intraoral 
lipomas, which suggests that the occurrence of these 
tumors could be independent of tobacco use. The 
exact cause of lipomas is still not fully understood, and 
the occurrence of lipomas appears to be influenced 
by multiple factors with no direct correlation to habits 
such as tobacco consumption. Some researchers have 
proposed that lipoma formation might be triggered 
by recurrent minor trauma that potentially stimulates 
the growth of fatty tissue. However, a definitive 
link between such trauma and the occurrence of a 
lipoma remains elusive. Other studies have suggested 
that these tumors may originate from embryonic 
multipotential cells, which are dormant until 
hormonal changes during adolescence activate their 
differentiation into mature adipose tissue, leading to 
the gradual emergence of a lipoma [6].
Diverse subtypes of lipomas have been described. 
In the reported case, the histopathological analysis 
established a classic lipoma, the most common variant 
of intraoral lipomas, accounting for between 45% 
and 50% of all intraoral lipomas (Fig. 5). It has been 
suggested that oral lipomas are more common in 
males, while oral fibrolipomas are more frequent in 
females; however, there is no clear evidence to support 
these suggestions [7], [6]. Our patient presented with 
a simple lipoma.

 Figure 3. MRI scans with A) axial and B) coronal views (T2 fat-saturated), 
illustrating a homogenous, high-signal intensity mass on T1-weighted 
images characteristic of a lipoma's fat content

 Figure 2. Ultrasonographic image depicting a well-defined hypoechoic 
mass consistent with a lipoma. 

 Figure 4. Operative view after superficial excision showing the mass in 
situ, B) isolation and exposure of the lipoma, C) post-excision site showing 
the surgical bed, and D) sutured closure of the surgical site. 
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Surgical excision remains the treatment of choice, 
and there is a less than 1% recurrence rate [6]. 
Steroid injections in the center of the lipoma have 
been suggested in the literature as an alternative 
treatment to reduce the size of tumors of less than 
2.54 cm in diameter. Because they cause local fat 
atrophy, these injections have been associated with 
few complications [8]. However, the patient described 
in this report was not a suitable candidate for this 
treatment. The hypoesthesia, which resolved within 
a month, is a relatively uncommon but possible 
postoperative complication related to the location of 
the lesion. Comprehensive radiographical evaluation 
is crucial for both the diagnostic process and the 
surgical planning.

4. 5 KEY LEARNING POINTS 

1. Intraoral lipomas can present beyond typical size 
ranges, highlighting the need for clinical awareness in 
differential diagnosis of soft tissue masses, especially 
for non-tender, slow-growing lesions.
2. Imaging, particularly ultrasound and MRI, is essential 
for the preliminary identification and characterization 
of intraoral lipomas.
3. Surgical excision is highly effective for intraoral 
lipomas, with minimal recurrence and manageable 
postoperative complications.
4. Histological examination is critical to differentiate 
between the subtypes of oral lipomas, guiding 
accurate diagnosis and management.
5. The etiology of intraoral lipomas remains uncertain, 
underscoring the need for further research into 
potential lifestyle and genetic factors.
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Questions 
1. What is the most common location for intraoral lipomas?
qa. Palate;
qb. Buccal mucosa;
qc. Tongue;
qd. Floor of the mouth.

2. Which imaging technique is NOT typically used for the diagnosis of intraoral lipomas?
qa. Ultrasound;
qb. MRI;
qc. CT Scan;
qd. PET Scan.

3. What is the age range most commonly associated with the occurrence of intraoral 
lipomas?
qa. 20-30 years;
qb. 40-60 years;
qc. 10-20 years;
qd. 30-40 years.

4. Which of the following is NOT a subtype of oral lipomas mentioned in the report?
qa. Simple lipomas;
qb. Fibrolipomas;
qc. Spindle cell lipomas;
qd. Osteolipomas.
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sSMART SYSTEM TO IDENTIFY MOBILITY IN TEETH AND/OR
IMPLANTS – INNERVIEW LC BY PERIMETRICS, INC. 

Florin - Eugen Constantinescu
DMD, PhD Student

Editorial Director, Product News

https://doi.org/10.25241/stomaeduj.2024.11(1-2).prodnews.1

Everybody knows that cracks occur less frequently 
in non-restored teeth, and much more frequently in 
teeth that have undergone a dental procedure.

In non-restored teeth, there are no internal 
micromovements, while there are in damaged teeth, 
being caused by failed restorations or by various 
coronal cracks (oblique, vertical or horizontal) 
and root cracks, impossible to diagnose visually or 
noninvasively.

Perimetrics, Inc. based on machine learning, deep 
learning and finite element analysis realizes an 
electromagnetically actuated system of non-invasive 
quantitative percussion diagnosis (QPD) to identify 
mobility in teeth and/or implants.

The InnerView LC system is indicated to accurately 
measure the damping characteristics of the 
periodontium and its associated fixed structures 
(teeth and/or implants).

The system offers the results in real time with an 
easy-to-read report on the screen, namely:
• Describes the state of tooth or implant restoration,
• Provides the percentage calculation of the 
diagnosis and the calculation basis of the probable 
cause of the damage,
• Immediate recommended action is indicated,
• Empowers the clinician to provide an adequate 
treatment plan,
• Eliminates the learning curve, as the results are 
calculated in real time, with a diagnostic report that 
is easy to read by the patient.

InnerView LC system 
https://www.perimetrics.ai/

83

The InnerView LC system is made up of:
• Wireless handpiece provided with a single-use
tip with Smart Chip technology,
• Low-profile base station, designed to sit on the 
operator’s table,
• Software,
• A USB cable providing a connection from the base 
station to a computer.

The working methodology tests the cushioning 
capacity and, consequently, the mobility of the 
teeth and dental implants by lightly percussing their 
buccal surface. The percussion data generated by 
the handpiece is wirelessly transferred to the base 
station and forwarded to the computer via the USB 
connection.

This system provides a number of benefits for 
both patient and clinician:
Patient benefits:
• Confidence in the diagnosis
• Early detection
• Non-invasive, painless and without radiation
• Fast, 2 seconds per tooth
• Inexpensive
• Patient Portal Application

Clinician benefits:
• Empowerment with a suitable treatment plan
• The practice of “wellness”
• Significant new income
• Increased credibility
• Digital diagnosis (Dental insurance code -
D0600)
Against this backdrop, the InnerView LC system
can be recommended due to its diagnostic 
capabilities
and easy use by the dental professional for each
individual patient, becoming a new standard of care.
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Zygoma Implants - Step by Step

Editor: Arun K. Garg 
Publisher: Quintessence Publishing, USA
Language: English
ISBN: 978-1-64724-157-5
Edition: 1/e
Publish Year: 2023
Pages: 216, Illustrated 
Price: €148.00

Marian V. Constantinescu 
DDS, MSc, PhD 
Holistic Dental & Medical Institute 
of Bucharest - ROPOSTURO
Bucharest, Romania 
e-mail: roposturo@gmail.com

Zygoma implants are today the standard care to treat patients with severe bone atrophy of the 
maxillary that cannot be rehabilitated with surgical bone augmentation and/or conventional or 
tilted implant placement. The reported survival rate of 95% to 98% during 3 to 12 years of follow-
up confirmed the long-term stability and predictability of zygoma implants.
Dr. Arun K. Garg, full-time professor of surgery in the Division of Oral and Maxillofacial  
Surgery at the University of Miami Leonard M. Miller School of Medicine, as editor, selected the 16  
contributors based on their decades of clinical knowledge and experience with zygoma implants. 
Each has contributed to the rapid progress made over the past two decades in restoring function  
and aesthetics to patients with severe bone atrophy of the maxillary, a long-neglected patient 
population.
Quintessence Publishing, world leader in dental literature, supports experienced implantologists 
to gain a comprehensive understanding of the various surgical and prosthetic protocols practiced 
worldwide today with the publication of a new book by Dr. Arun K. Garg titled Zygoma Implants 
- Step by Step.
The book is has 12 chapters. After a presentation of the anatomy and pathophysiology of  
maxillary bone atrophy, the ZAGA concept is described, as a multifaceted approach to zygoma 
implant rehabilitation and zygoma implants, rationale, indications, and overview. Next, the 
reader is introduced to the step-by-step surgical protocol of zygoma implants, oral rehabilitation 
with pterygoid implants from two zygoma implants in combination with conventional or tilted  
implants to quadruple zygoma implants, multiple zygoma implants and zygoma minimally  
invasive technique with piezoelectric instrumentation.
Prosthetic restoration is presented through the step-by-step prosthetic protocol for zygoma  
implants, illustration of classic cases of prosthetic restoration of zygoma implants and through 
zygoma implants in the patient with cancer or maxillofacial trauma.
Zygoma Implants - Step by Step by Dr. Arun K. Garg and the other 16 contributors from  
different countries, represents the most innovative and advanced knowledge and techniques 
available on this topic. To help the readers, it contains ample drawings and case illustrations,  
giving the necessary knowledge to perform oral rehabilitation with zygoma implants procedures 
in their own offices.

The Books Review is drafted in the reviewer’s sole wording and illustrates his opinions
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In 2021, the World Health Organization (WHO) issued a resolution to provide better oral care, 
to make oral care accessible to all, to establish a key indicator of overall health, well-being and 
quality of life. WHO recommends a shift from the traditional curative approach to a preventive 
approach that includes promoting  oral health in the family, schools and workplaces as well as 
timely, comprehensive and inclusive care in the primary health care system.
Oral Health Psychology is a book which defines oral health psychology as a collection of scientific, 
pedagogical and professional contributions from psychology to promoting and maintaining oral 
health, while placing oral health as an integral part of general health and well-being.
The book has  22 chapters divided in five parts.The first part, Basic Oral Health Psychology, ap-
proaches the link between basic oral health related to psychology, the importance of trauma, 
pain, the importance of a safe relationship with dental patients, oral health literacy, communi-
cation in dentistry, behavior change for oral health and autonomy support and improving oral 
health.
The second part, Children, first comments on positive encounters for children to prevent  
dental anxiety from the perspective of theory and practice, and then on family violence and child  
maltreatment.
Dental Anxiety is the third part where we are presented with understanding development and 
persistence of dental anxiety, psychological prevention and management of dental anxiety,  
administered CBT for dental anxiety and injection phobia.The fourth part, Patients with Complex 
Reactions and Co-morbidity, introduces persons  with mental disorders as dental patients, how to 
deal with gagging, child sexual abuse and oral health challenges, providing dental care to torture 
survivors and the psychosocial impacts of orofacial features with examples from orthognathic 
surgery.
The last part, Professionalism, makes an eloquent plea on dental professionalism and professional 
behavior in practice and education, work stress, burnout risk, and engagement in dental practice 
and working in partnership for better oral health care.
This book is the result of the international collaboration of prestigious authors from various  
countries and continents and is an indispensable guide both for current and future dentists, 
as well as for other professionals in the field of oral health. The book Oral Health Psychology  
contributes both to better oral health for patients of all ages, and to improving collaboration  
between dental professionals, their patients and patient caregivers, ensuring increased job 
satisfaction and reducing the risk of burnout among dental staff.

The Books Review is drafted in the reviewer’s sole wording and illustrates his opinions
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Treatment Options Before and After Edentulism, a book edited by Yasemin Özkan, addresses an 
often overlooked but highly significant topic in dentistry: how to manage the transition from 
partial to complete edentulism in patients who are not candidates for fixed implant-supported 
prostheses-whether due to medical, anatomical, or financial constraints.
The book focuses on tooth-supported overdentures, also known as attachment-retained  
overdentures. It details the various types of attachments used in these restorations, including ball 
or locator attachments, bar attachments, telescopic attachments, and magnetic attachments. The 
authors explain the principles behind each system, outline the clinical indications and contraindi-
cations, and provide guidance for appropriate case selection.
Structured into nine chapters, the book offers a comprehensive approach:
• The first two chapters cover the fundamental principles of attachment-retained overdentures 
and review all the prosthetic systems suitable for such cases.
• The next four chapters explore each type of attachment system in detail. Each is richly illustrated 
with clinical images that highlight specific indications and techniques.
• The final three chapters are devoted to essential clinical protocols: case assessment to determine 
the appropriate type of restoration, tooth preparation procedures for attachment placement, and 
post-treatment maintenance-all critical steps for ensuring long-term success and restoration  
longevity.
By addressing a subject rarely covered in dental literature, Treatment Options Before and After 
Edentulism fills an important gap. The book is especially valuable for prosthodontists, but it also 
serves as a practical guide for general dentists who frequently encounter such challenging cases 
in daily practice.

The Books Review is drafted in the reviewer’s sole wording and illustrates his opinions
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Publisher: Springer Nature, Switzerland
Language: English
ISBN: 978-3-031-26009-4
Edition: 1/e
Publish Year: 2023
Pages: 219, Illustrated 
Price: €128.39
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Biostatistics is crucial for the medical professionals, being important for understanding  
information presented in the scientific literature, and for implementing  the concept of  
evidence-based medicine. Teaching Biostatistics in Medicine and Allied Health Sciences is a book 
which focuses on teaching biostatistics in medicine and allied health sciences, highlighting its 
trends and challenges, and giving suggestions on how to improve the methods used in order 
to obtain good learning outcomes e.g., an adequate level of understanding of the basics of  
statistical concepts; acquiring knowledge needed for the correct understanding of research results;  
raising  interest on the topic and giving  confidence to students that they can understand and use 
biostatistics. 
As the authors highlight, teaching biostatistics in medicine and dentistry in higher education 
shows  great variability. Discussion on what and how biostatistics courses should be taught is 
under way .   therefore, book presents the perspective of both teaching staff and students, which 
is a highly recommended approach as the two parts are frequently different in many regards.  
In this book, teaching of some aspects frequently discussed during the courses of biostatistics, 
needed for understanding research results, is assessed e.g., on the topics of null hypothesis,  
p-values and confidence intervals. The  authors highlight that such topics are  frequently  
perceived by students as being important to be known, but also rather hard to understand.  
Therefore, these courses should take into account the students’ level of understanding.  
Simplifying the information presented, especially in beginner courses, may be recommended in 
order to promote conceptual understanding of biostatistics and provide a foundation on which 
students can develop by individual learning.
As the authors highlight, one important challenge that comes with teaching statistics is  
related to delivering it to people who frequently do not have advanced training in mathematics,  
by teaching staff that rather often do have training in this regard. A misconception that is  
frequently encountered among students is that understanding biostatistics cannot be done without  
advanced medical training, and it should be resolved after the statistical course taught. Important 
suggestions on how teaching staff can overcome this obstacle are given in this book. Opinion 
on the level of mathematical training that should be used is also given, and the importance of  
focusing on statistical thinking more than on formula and calculation is highlighted.
In conclusion, Teaching Biostatistics in Medicine and Allied Health Sciences provides a  
comprehensive perspective on teaching biostatistics to medical and dental students, and  
provides knowledge useful for the teaching staff in order to obtain adequate learning outcomes.
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The temporomandibular joint (TMJ) and mandibular movements are fundamental for  
essential oral functions such as biting, chewing, swallowing, and speaking-directly influencing 
quality of life. According to the American Academy of Orofacial Pain, approximately 75% of the U.S.  
population experiences temporomandibular disorders (TMDs) at some point, with 5–10%  
requiring clinical intervention. These conditions generate an annual financial burden exceeding 
$2 billion for the U.S. healthcare system.
In dentistry, precise measurement of TMJ movement is critical for evaluating mandibular  
function, diagnosing dysfunctions, guiding occlusal therapy (e.g., splint design), assessing  
implant and prosthesis performance, and monitoring outcomes after TMJ surgery. Among the 
techniques available, condylography stands out as a non-invasive method that records and  
analyzes TMJ function, producing digital data and tracings used for articulator programming and 
treatment planning.
Basic Principles of Condylography – Volume 1, authored by Prof. Gregor Slavicek and  
colleagues, offers the first systematic manual and workbook dedicated to condylography. The 
content is structured into five chapters, providing both foundational knowledge and clinical  
application. The book is based on the occlusal and functional concepts of Prof. Rudolf Slavicek and  
emphasizes the transfer of condylographic data to the functional determinants of occlusion.
• Chapter 1: The Fundamentals of Condylography highlights how TMJ parameters influence 
oral rehabilitation, including mandibular movements, hinge axis orientation, and clinical func-
tional analysis.
• Chapter 2: Functional Anatomy and Biomechanics of the TMJ explores joint classifications, 
the anatomy of the TMJ, masticatory muscles, craniomandibular dysfunction, and the diagnostic  
value of condylography.
• Chapter 3: Recording of Hinge-Axis Movements explains the principles and standard  
protocols for accurate data capture, covering system geometry and recording standardization.
• Chapter 4: Fundamentals of Condylographic Analysis presents systematic methods for  
interpreting tracings, focusing on patterns, joint sounds, and relevant clinical signals.
• Chapter 5: Condylographic Terminology compiles key concepts and descriptors such as  
movement quantity, quality, excursion patterns, asymmetry, and specific findings.
This volume serves as an essential reference for clinicians and dental students alike, promoting 
precise communication and interdisciplinary collaboration in the diagnosis and management of 
TMJ-related conditions.

         The Books Review is drafted in the reviewer’s sole wording and illustrates his opinions
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Dr. Irfan Ahmad graduated from the University of Liverpool in 1984 with final honors in surgery. 
He brings over 30 years of experience in private clinical practice, with a strong focus on implan-
tology, advanced esthetics, prosthodontics, and restorative dentistry. His academic contributions 
include more than 200 publications across various dental specialties, authorship of seven dental 
textbooks, and contributions to several works by internationally renowned clinicians.
He is a member of several prestigious professional academies and a founding member of the 
International Academy of Adhesive Dentistry (IAAD). He also serves as an honorary professor at 
the Ukrainian Medical Dental Academy, a reviewer for the British Dental Journal, and is part of the 
editorial and review board of the Journal of Cosmetic Dentistry.
Prosthodontics at a Glance is an essential guide for dental students and practitioners interested 
in oral rehabilitation. The second edition features 18 concise chapters covering all key areas of 
prosthetic dentistry - from diagnosis and treatment planning to periodontal and endodontic  
considerations, posts and cores, tooth preparation, dental implants, occlusion, restorations,  
esthetics, and more.
This updated edition incorporates the latest scientific developments and techniques in  
prosthodontics. It introduces new chapters on digital dentistry, bioactive materials, artificial  
intelligence, tissue engineering, stem cells, ethical aspects of elective procedures, dental lasers, 
and CAD/CAM technologies used in both clinical and laboratory settings.
The book is designed for ease of use, with each chapter being short and focused, accompanied 
by clear diagrams and concise explanations. It now includes expanded content on 3D printing, 
intraoral scanning, digital workflows, diagnostic tools, smile design, shade selection, and facial 
esthetic enhancements using dermal fillers.
Richly illustrated with color diagrams and clinical photographs, Prosthodontics at a Glance,  
Second Edition is an invaluable resource for students preparing for exams and for dental  
professionals seeking a practical reference. It serves as an excellent introductory and revision text 
throughout dental education and into clinical practice.
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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). 

1. Submission Instructions
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 

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.

5. Manuscript preparation
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 2003/16/19 
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, Scopus pages, and 
WoS 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 WoS
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.” 

- 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.

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 (Stoma Edu J).

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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