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Resumo 



 

 

Oliveira VG. Análise biomecânica de pinos de fibra vidro em diferentes quantidades 

de remanescentes dentários. Estudo através do método de elementos finitos 

tridimensionais [Dissertação](Mestrado). Araçatuba: UNESP – Univ. Estadual Paulista; 

2022. 

 

 

Este estudo analisou a distribuição de tensões gerada por cargas oclusais axiais e obliquas sobre 

próteses fixas unitárias com coroas metal free em zircônia sobre dentes despolpados, variando-

se a quantidade de remanescente e o sistema de pino (convencional e Splendor-SAP® - Simple 

Adjustable Post), através da análise dos elementos finitos tridimensionais. Foram 

confeccionados 6 modelos 3D contendo um bloco da região de pré-maxila com presença do 

elemento 21, subdivididos em ossos cortical e trabecular, simulando osso tipo III. Os modelos 

gerados foram exportados para o software ANSYS 19 (Southpointe, PA, USA) para 

discretização. Para cada modelo, 3 análises de força de 178N foram executadas sendo aplicadas 

2 mm abaixo da borda incisal a 0°, 30° e 60° em relação ao longo eixo dentário. Foram gerados 

mapas de deslocamento (mm), tensão de von Mises (MPa), e tensão máxima principal (MPa). 

Os mapas de deslocamento e de tensão de von Mises não apresentaram diferenças significativas. 

Os mapas de tensão máxima principal mostraram que os modelos com Splendor-SAP® 

concentraram menos tensão de tração na cervical da coroa protética, área crítica do modelo. 

Além disso, o comportamento biomecânico, para ângulos maiores, foi mais favorável nos 

modelos com pinos Splendor-SAP®, sendo mais crítico o remanescente nos dentes tratados 

com pinos convencionais. Foi possível concluir que pinos Splendor-SAP® quando indicados, 

reduzem a influência negativa da perda coronária para a confecção de coroas protéticas e 

favorecem a distribuição de tensões, comparados aos pinos convencionais. 

 

Palavras chave: Técnica para retentor intrarradicular, análise de elementos finitos, fenômenos 

biomecânicos. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 



 

 

Oliveira, VG. Biomechanical analysis of glass fiber posts in different amounts of 

remnants. Study through the three-dimensional finite element method 

[Dissertação](Mestrado). Araçatuba: UNESP – Univ. Estadual Paulista; 2022. 

 

This study analyzed the stress distribution generated by occlusal loads on single fixed 

prostheses with metal free zirconia crowns on pulpless teeth, varying the amount of remainder 

and the post system (conventional and Splendor-SAP® - Simple Adjustable Post), through the 

three-dimensional finite elements analysis. Six 3D models were made containing a block of the 

premaxilla region with the presence of element 21, simulating type III bone. The ANSYS 19 

software (Southpointe, PA, USA) was used for discretization of the models. For each model, 3 

force analyzes of 178N were performed being applied 2 mm below the incisal edge at 0°, 30° 

and 60° in relation to the long tooth axis. The von Mises stress and displacement maps did not 

show significant differences. The maximum principal stress maps showed that the models with 

Splendor-SAP® concentrated less tensile stress on the cervical of the prosthetic crown. In 

addition, the biomechanical behavior, for higher angles, was more favorable in models with 

Splendor-SAP® posts, with the remnant being more critical in teeth treated with conventional 

posts. Concluding that the Splendor-SAP®, when indicated, reduce the negative influence of 

coronary loss for the manufacture of prosthetic crowns and favor stress distribution, compared 

to conventional pins. 

 

Keywords: intra-radicular retainers, finite element analysis, biomechanical phenomena. 
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Abstract 

This study analyzed the stress distribution generated by occlusal loads on single fixed 

prostheses with metal free zirconia crowns on pulpless teeth, varying the amount of remainder 

and the post system (conventional and Splendor-SAP® - Simple Adjustable Post), through the 

three-dimensional finite elements analysis. Six 3D models were made containing a block of the 

premaxilla region with the presence of element 21, simulating type III bone. The ANSYS 19 

software (Southpointe, PA, USA) was used for discretization of the models. For each model, 3 

force analyzes of 178N were performed being applied 2 mm below the incisal edge at 0°, 30° 

and 60° in relation to the long tooth axis. The von Mises stress and displacement maps did not 

show significant differences. The maximum principal stress maps showed that the models with 

Splendor-SAP® concentrated less tensile stress on the cervical of the prosthetic crown. In 

addition, the biomechanical behavior, for higher angles, was more favorable in models with 

Splendor-SAP® posts, with the remnant being more critical in teeth treated with conventional 

posts. Concluding that the Splendor-SAP®, when indicated, reduce the negative influence of 

coronary loss for the manufacture of prosthetic crowns and favor stress distribution, compared 

to conventional pins. 
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INTRODUCTION 

Endodontic treatment is a routine dental procedure in which the dental pulp is removed and 

replaced with a root canal filling. Usually, it is indicated when there is inflammation or 

irreversible necrosis of the dental pulp, resulting from caries or trauma [1-3]. A tooth that 

requires endodontic treatment is usually a tooth that has lost a large volume of dental tissue and 

needs large areas of restoration and is therefore more inclined to fractures [4-6]. 

The susceptibility to fracture of a tooth is directly linked to its external and internal morphology, 

and the internal morphology can be changed through endodontic instrumentation. Highlighting 

the value of preserving root dentin in order to maintain the structural integrity of endodontically 

treated teeth [6-7]. Root canal preparation must preserve the canal path and eliminate 

microorganisms from the entire system [7-8].  

Less invasive and rounded root canal preparations are expected to eliminate regions of stress 

concentration, leading to a lower incidence of microcrack formation [7, 9]. In general, when 

the remaining tooth structure is not considered adequate to retain a restoration, intracanal posts 

are used. The literature suggests that greater amounts of remaining coronal structure, also called 

a ferrule, would improve the biomechanical behavior of the restoration, even with the use of 

intracanal posts [10-12]. 

Intraradicular post systems have been used to rehabilitate endodontically treated teeth with 

partial or total destruction of dental crowns [13-16]. Fiberglass posts are relatively easy to use 

and, as they have an elastic modulus similar to that of human dentin, stress distribution along 

the root axis is favored [17-21], in addition to providing greater retention of coronal restorations 

[22-24]. To improve stress distribution in situations that present a large area of coronary loss, 

a greater amount of glassfiber can improve force dissipation, improving biomechanical 

behavior [19-21]. It is also worth mentioning that prefabricated fiber posts can provide a 

reduction in treatment time, as they can be cemented on the day of canal preparation [10, 12, 

14]. 

However, a failure rate of up to 7% is still reported for treatments with these intracanal retainers. 

Dentin has a complex microstructure and the simulation of its biomechanical properties remains 

a challenge [20]. Some failures in fiberglass post-treatment were observed mainly due to 

adhesive failures, leading to loss of bond strength to dentin and, consequently, to subsequent 

loosening. Adhesive failures can have several causes, including the shape of the root canal and 

the difficulty in accessing the middle and apical root thirds, in addition to the different 

anatomical structures of dentin (number and direction of dentinal tubules) and the difficulty of 



13 
 

 

photopolymerization also in the middle thirds. and apical in addition to more critical 

cementation techniques [17-18, 25]. 

As the mechanical properties of natural teeth are different from those presented by restorative 

materials, the interface between these components represents the critical area for stress 

concentration. Determining stress distributions in endodontically treated teeth restored with 

intracanal posts is challenging due to the small size and complex structure of the posts [26].  

In this sense, format and composition alternatives for these pins have been presented. The 

Splendor-SAP® (Simple Adjustable Post, Angelus®, Londrina, PR, Brazil) aims to overcome 

the shortcomings of current products and facilitate their use by the dental surgeon through the 

use of a single post adjustable to the canal, that is, a universal size for narrow, medium or wide 

canals, allowing the introduction of a greater amount of fiberglass in the rehabilitated tooth 

[27]. Under these conditions, studies that evaluate the biomechanical behavior of the stress 

distribution of different materials and models used in the manufacture of intraradicular posts, 

aiming to reduce the existing overload on the tooth structure, become extremely important for 

dentistry to establish treatment protocols in clinical practice [26-28]. 

Finite element analysis (FEA) has become an important tool in stress analysis and has been 

used in dental biomechanics in the last two decades [21], it was created based on a numerical 

method to evaluate complex structures through a digital model made from a real model [28]. It 

is an analytically powerful tool that provides detailed quantitative data at all locations within a 

mathematical model that simulates the mechanical behavior of the system [29]. This method 

has been used to investigate the process of stress dissipation in teeth restored in different ways 

[26, 30] and has increased the interest of researchers in situations involving the use of posts in 

restorations [31-33], it is essential for analyzes involving a comparison between the 

biomechanical behavior of different models. 

The aim of this study was to analyze the distribution of stresses generated by axial and oblique 

occlusal loads on single fixed prostheses with metal-free zirconia crowns on pulped teeth, 

varying the tooth remnant (without coronal loss, with 2mm ferrule, and with total coronary 

artery) and the pin system (conventional and Splendor-SAP®), using the three-dimensional 

finite element methodology (FEM). The hypothesis tested in this study is that there are no 

differences in the transmission of masticatory forces to the supporting tissues when altering the 

remaining tooth between total loss, 2mm splint, or without coronal loss, and when using 

conventional fiberglass posts and those of the Splendor-SAP® type. 
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MATERIAL AND METHODS 

For this study, 6 three-dimensional models were made containing a block of the premaxilla 

region with the presence of element 21 and subdivided into cortical and trabecular bones, 

simulating type III bone. For each model, 3 force applications were performed, which will be 

described below. Thus, this study simulated 18 different clinical situations. The specifications 

of each model are shown in Table 1 [34-37]. 

 

Elaboration of models 

The models were elaborated with the aid of 3D graphic modeling, using the software InVesalius 

3.0.0 (CTI, São Paulo, Brazil) and Rhinoceros 3D 4.0 (NURBS Modeling for Windows, USA), 

in a high-performance Workstation. Figure 1 illustrates the models made for this study. 

 

Obtaining the bone block, tooth structure and simulated crown 

The bone block was obtained from the recomposition of computed tomography (CT) scan of a 

transverse section of the premaxilla region, with the aid of the InVesalius software. This initial 

recomposition was exported to the Rhinoceros 3D program, for conversion into a format 

compatible with 3D modeling, editing of surfaces and contacts, and final modeling for the 

execution of finite element analysis, following the methodology of previous works [35]. 

The tooth structure was created by a direct three-dimensional drawing of an extracted central 

incisor, maintaining the proportions (crown/root). Thus, this tooth was designed to receive the 

application of occlusal, axial and oblique forces, simulating the articulation with the antagonist 

tooth. The tooth was simulated as a solid structure, without separation from the root cementum, 

keeping the pulp proportions to simulate the tested preparations. 

The ceramic crown was made similarly to a previous work [35], simulated in zirconia, cemented 

over the remnant, remaining at least an average thickness of 1 mm on the buccal, lingual, mesial 

and distal surfaces and 2 mm on the incisal region. The cementation line was simulated with a 

thickness of 200 micrometers [38], both for the crown and for the cementation lines of the posts. 

The root canals were simulated with preparation for making a conventional glass post, without 

excessive wear on the internal walls of the canal, with a length of 2/3 of the root length, leaving 

4 mm of endodontic filling. For the Splendor-SAP® models, no changes were made to this 

preparation, therefore, a different post was only adapted for the same situation. Modeling of the 

Splendor-SAP® was performed by measurements directly on the original Splendor-SAP® 

(Angelus®, Londrina-PR). 
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Development of finite element models 

The previously generated models were exported to the ANSYS 19 software (Southpointe, PA, 

USA) for discretization. The mechanical properties were incorporated, such as the elastic 

modulus and Poisson's coefficient of each constituent material of the study (Table 2), as well 

as the meshes elaboration of the various structures. 

All materials involved in the study were considered homogeneous (the material properties are 

the same at any point of the structural element), isotropic (the material properties are the same 

in all directions at the same point of the structural element) and linear (the structure 

deformations are directly proportional to the applied forces), with the application of linear load. 

Load application in the axial (0º) and oblique (30º and 60º) direction of 178N was simulated 

following the long tooth axis [35]. The application point was 2 mm below the incisal edge, 

close to the contact point of its antagonist. 

The model was fixed in its lateral bases, in the cortical and trabecular bone, in the x, y, z 

directions, not allowing movement of the sides, simulating fixation to the viscerocranium and 

the contact interfaces between the materials were simulated symmetrically bonded together. 

Thus, the efforts generated by load applications were distributed internally in the simulated 

structures. 

After the final elaboration of the finite element models, incorporation of loading and restriction 

of movements, they were solved by the solver of ANSYS 19.2 and maps of displacement (mm), 

von Mises (MPa), and maximum principal stress (MPa) for viewing the results. The von Mises 

maps were used to analyze the biomechanical behavior of the system. The displacement maps 

were used to visualize movement tendency in the structure and the maximum principal stress 

maps to analyze the tensile (positive values) and compression (negative values) stresses 

distributed in the system. 

 

RESULTS 

Displacement 

The displacement maps were very similar between the studied models and are illustrated in 

figure 2. The maximum values were close to 0.3 mm in the models under the application of 60 

degrees of force inclination. It was possible to observe a tendency for the tooth to rotate close 

to the middle region of the root in the buccal area, mainly in the 60-degree applications, which 

reached values approximately 6 times greater than the vertical applications. It was not possible 

to verify differences between the studied models, neither regarding the configuration of the 

remaining tooth nor regarding the type of post used. 
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Von Mises 

The von Mises maps are illustrated in figure 3. The analysis of the coronary remnant showed 

no visible differences between the studied models. The more inclined forces tended to a greater 

concentration of tensions, mainly in the dentin region and in the fiber post. The analysis of 

different types of posts showed that there was a stress concentration in the Splendor-SAP® type 

in the coronary region, the internal area of the crown, with values close to 10-13MPa, mainly 

for the oblique application of the load, which was not observed in the models with the 

conventional post. 

 

Maximum principal stress 

The maximum principal stress maps are illustrated in figures 4 and 5. In figure 4 a general 

section of the model was performed and in figure 5 an enlargement of the coronary area was 

performed to show the differences in the cervical area. The 60 degree applications showed 

higher values of tensile and compression than the other inclinations. Analyzing the general 

maps, the differences are very small; however, in the 60-degree analysis, it was possible to 

observe a higher concentration of tensile stress in the cervical region of the crown, mainly in 

the lingual region, when the conventional post was used. This is observed in small reddish dots. 

For a better visualization, the crown was cut in figure 5 for each model and showed that in the 

cervical region, both lingual and buccal, the models behaved slightly differently. Analyzing the 

behavior of conventional posts, the smaller the remnant, the greater the stress concentrations in 

the cervical region, especially under oblique loads. This can be noticed by the coloring of this 

area close to 100MPa. This concentration value is lower in models with Splendor-SAP® 

(SPTL, SPWF, SPNL) even under 60 degree load application. Comparing the posts, there were 

lower tensile stress concentrations in this region in the Splendor-SAP® post models and a 

slightly higher concentration in the post sleeve region in these models. 

 

DISCUSSION 

This study carried out a biomechanical comparison between conventional fiberglass posts and 

Splendor-SAP® and had its hypothesis partially denied, because although the displacement and 

von Mises analyses did not indicate differences between the studied models, the analysis of 

maximum principal stress indicated that the fiberglass Splendor-SAP® were superior for stress 

transmission, mainly tensile, including being very positive even in situations with large 

variations in coronary remnants. 
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It is important to emphasize that the findings of this study are based on a tooth that theoretically 

only was endodontically treated, without major intraradicular wear, that is, despite the need for 

posts for reconstruction to reduce the tendency to fracture [4-5], it would be the ideal situation 

with a minimum of internal loss of the remaining root structure [6-7]. Thus, despite the 

situations tested and the literature emphasizing that the existence of remnant coronary structure 

favors reconstruction with fiberglass posts [10-12], this study presents ideal conditions, in the 

aspect that internally to the root, the tooth was minimally worn. Even so, comparisons between 

systems are under identical conditions and do not invalidate this study. 

Some studies suggest that fiberglass posts are safer because their biomechanical behavior is 

closer to dentin [19-21]. The fiberglass posts used in this study had material characteristics 

about 2.5 times more resistant than root dentin, but still far below the characteristics of a 

metallic post, that present, according to de Ona et al. [39], elastic modulus of 188GPa for Ni-

Cr alloys, implying a greater tendency to irreparable fractures [10-11, 16, 39]. No model 

presented high stress values close to the dentine failure point when compared to laboratory 

fracture values [16]. Theoretically, therefore, still more favorable than metallic posts for stress 

distribution to the tooth root [12, 15-16]. 

Among the analyses carried out, only the maximum principal stress showed a difference 

between the studied systems. This analysis considers tensile stresses and compressive stresses, 

which are known to be more critical for friable materials such as human dentin [35]. Under this 

analysis, it was shown that conventional fiberglass posts have a behavior that worsens as the 

amount of coronary remnant decreases, mainly under oblique load applications, which is in 

agreement with many works [10-12, 31]. The use of fiberglass Splendor-SAP® showed, 

however, a better result for this stress distribution, not being significantly different in relation 

to the amount of remnant found. It is noteworthy that, in the comparative analysis with 

conventional fiberglass posts, the cervical region was relieved in tensile stress concentrations, 

and this area plays a critical role in the survival of the cemented crown when the integrity of 

the cementation is disrupted [33]. Thus, it is expected that Splendor-SAP® will present better 

biomechanical characteristics that will allow it to restore teeth with greater longevity. 

The finite element methodology has its limitations like any other methodology and, in this 

sense, it is critical mainly to obtain values of the structures involved in the study. Still, because 

it is a comparative methodology, it is very effective as a method of analysis. To corroborate 

these findings, it is imperative that clinical studies be conducted for an adequate selection of 

the type of fiberglass post for particular clinical situations. 
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Based on the results and limitations of the study, it was possible to conclude that the Splendor-

SAP® system, when indicated, reduces the negative influence of coronary loss for the 

manufacture of prosthetic crowns and is more favorable to stress distribution than conventional 

posts. 

 

Clinical relevance: Splendor-SAP system was created to improve adjust of post on prepared 

endodontic canal and can be ideal for restoration of endodontic treated tooth improving 

mechanical characteristics for stress distribution. 
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Table legends 

 

TABLE 1 - Specifications of the simulations that were performed for the study. 

TABLE 2 - Mechanical properties of the materials that were simulated in the study. 

 

Figure legends 

 

FIGURE 1 - Modeling of the structures carried out for this study (cortical bone, trabecular 

bone, ligament, dentin with variations of remnants without crown loss, with 2mm ferrule and 

with total coronal loss, gutta percha, post system with variations of conventional post and 

Splendor- SAP®, post cements for each situation tested, crown cement and prosthetic crown). 

FIGURE 2 - Sections of all model displacement maps analyzed (CFTL – loss, conventional; 

CFWF – 2mm, conventional; CFNL – no loss, conventional; SPTL – loss, Splendor-SAP; 

SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit mm. 

FIGURE 3 - Sections of all model von Mises maps analyzed (CFTL – loss, conventional; 

CFWF – 2mm, conventional; CFNL – no loss, conventional; SPTL – loss, Splendor-SAP; 

SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit MPa. 

FIGURE 4 - Sections of all model maximum principal stress maps analyzed (CFTL – loss, 

conventional; CFWF – 2mm, conventional; CFNL – no loss, conventional; SPTL – loss, 

Splendor-SAP; SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit MPa. 

FIGURE 5 - Sections of the main maximum stress maps and crown zoom of all analyzed 

models (CFTL – loss, conventional; CFWF – 2mm, conventional; CFNL – no loss, 

conventional; SPTL – loss, Splendor-SAP; SPWF – 2mm, Splendor-SAP; SPNL – no loss, 

Splendor-SAP) – Unit MPa. 
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Figure 1 - Modeling of the structures carried out for this study (cortical bone, trabecular bone, ligament, dentin with variations of remnants without 

crown loss, with 2mm ferrule and with total coronal loss, gutta percha, post system with variations of conventional post and Splendor- SAP®, post 

cements for each situation tested, crown cement and prosthetic crown).
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Figure 2 - Sections of all models displacement maps analyzed (CFTL – loss, conventional; CFWF – 2mm, conventional; CFNL – no loss, 

conventional; SPTL – loss, Splendor-SAP; SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit mm. 
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Figure 3 - Sections of all models von Mises maps analyzed (CFTL – loss, conventional; CFWF – 2mm, conventional; CFNL – no loss, 

conventional; SPTL – loss, Splendor-SAP; SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit MPa. 
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Figure 4 - Sections of all models maximum principal stress maps analyzed (CFTL – loss, conventional; CFWF – 2mm, conventional; CFNL – no 

loss, conventional; SPTL – loss, Splendor-SAP; SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit MPa. 
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Figure 5 – Sections of the main maximum stress maps and crown zoom of all analyzed models (CFTL – loss, conventional; CFWF – 2mm, 

conventional; CFNL – no loss, conventional; SPTL – loss, Splendor-SAP; SPWF – 2mm, Splendor-SAP; SPNL – no loss, Splendor-SAP) – Unit 

MPa. 
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Table 1 - Specifications of the simulations that were performed for the study. 

Model Force Description 

CFTL 

0º Root canal-treated tooth, reconstructed with conventional fiber post, 

endodontic preparation compatible with post thickness, without ferrule, 

restored with metal-free zirconia crown. 
30º 

60º 

CFWF 

0º Root canal-treated tooth, reconstructed with conventional fiber post, 

endodontic preparation compatible with post thickness, with 2mm ferrule, 

restored with metal-free zirconia crown. 
30º 

60º 

CFNL 

0º Root canal-treated tooth, reconstructed with conventional fiber post, 

endodontic preparation compatible with post thickness, without coronal 

loss, restored with metal-free zirconia crown. 
30º 

60º 

SPTL 

0º Root canal-treated tooth, reconstructed with SPLENDOR-SAP® fiber post, 

endodontic preparation compatible with post thickness, without ferrule, 

restored with metal-free zirconia crown. 
30º 

60º 

SPWF 

0º Root canal-treated tooth, reconstructed with SPLENDOR-SAP® fiber post, 

endodontic preparation compatible with post thickness, with 2mm ferrule, 

restored with metal-free zirconia crown. 
30º 

60º 

SPNL 

0º Root canal-treated tooth, reconstructed with SPLENDOR-SAP® fiber post, 

endodontic preparation compatible with post thickness, without coronal 

loss, restored with metal-free zirconia crown. 
30º 

60º 
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Table 2 – Mechanical properties of the materials that were simulated in the study. 

Structure 

Elastic 

modulus (E) 

(GPa) 

Poisson’s 

ratio (V) 
References 

Dentin 18,6 0,31 González-Lluch et al., 2016 

Pulp 2 x 10-3 0,45 Peng et al., 2022 

Periodontal Ligament 68,9 x 10-3 0,45 Verri et al. 2017 

Cortical bone 13,7 0,30 Verri et al. 2017 

Trabecular bone 1,37 0,30 Verri et al. 2017 

Guta percha 6,9 x 10-3 0,45 Peng et al., 2022 

Resin cement 8 0,33 Ha et al., 2015 

Zircônia (e-max zircad) 210 0,26 Verri et al. 2015 

Fiberglass posts 45 0,26 Manufacturer's catalog 
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Manuscripts must be accompanied by a statement that the experiments were undertaken with 

the understanding and written consent of each participant and according to the above 

mentioned principles. 

 

Editors reserve the right to reject papers if there is doubt whether appropriate procedures have 

been used. 

 

Reporting Guidelines 

Studies must be reported according to the relevant reporting guidelines, when such exist. 

Guidelines may be found at www.equator-network.org. Guidelines include, but are not 

limited to: 

 The CONSORT guidelines for clinical trials; 

http://www.equator-network.org/
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 The STROBE guidelines for observational studies (cross-sectional, cohort and case-

control); 

 The PRISMA guideline for systematic reviews; 

 The STARD guideline for diagnostic accuracy studies; 

 The ARRIVE guideline for animal studies 

In view of the experimental nature of laboratory studies involving tissues, cells, or dental 

materials we expect authors of such studies to observe the ground rules for unbiased 

experimental design, as these are laid down in CONSORT and ARRIVE, regarding the 

definition of the primary and secondary outcomes, sample size estimation, random allocation 

of experimental units and blinding of observers. 

 

Similarly, we expect authors to obey relevant rules regarding the minimum information 

required for the reporting of specific assays and analyses (e.g., MIAME for microarray data; 

MIACA for cellular assays, MIABiE for biofilm experiments, MIQE for qRT-PCT). A 

valuable resource for these reporting guidelines is 

the https://fairsharing.org/collection/MIBBI. 

 

Plagiarism and Misconduct 
If the Editors suspect research misconduct, the article in question will be held back until the 

matter is resolved. The Editors will contact the authors and any appropriate third party to 

ascertain whether the grounds for investigation are justified. 

 

If a research paper already published in the European Journal of Oral Sciences is found to be 

fraudulent, it will be retracted and appropriate steps will be taken to notify both readers of the 

Journal and the authors’ institution(s). Retractions will include the word ‘Retraction’ in the 

title, so that they are identified as such in indexing systems, for example PubMed. 

 

Manuscripts submitted to the European Journal of Oral Sciences are screened for plagiarism 

using CrossCheck. 

 

Permissions 
If all or parts of previously published illustrations are used, permission must be obtained from 

the copyright holder concerned. It is the author's responsibility to obtain these in writing and 

provide copies to the Publishers. 

 

Copyright & Licensing 

You may choose to publish under the terms of the journal’s standard copyright agreement, 

or Open Access under the terms of a Creative Commons License. 

Standard re-use and licensing rights vary by journal. Note that certain funders mandate a 

particular type of CC license be used. This journal uses the CC-BY/CC-BY-NC/CC-BY-NC-

ND Creative Commons License 

 

Encourages Data Sharing 
EJOS encourages authors to share the data and other artefacts supporting the results in the 

paper by archiving it in an appropriate public repository. Authors should include a data 

accessibility statement, including a link to the repository they have used, in order that this 

statement can be published alongside their paper. See the Standard Templates for Author 

Use to select an appropriate data availability statement for your dataset. 

 

https://fairsharing.org/collection/MIBBI
http://www.ithenticate.com/products/crosscheck
http://www.wileyauthors.com/onlineopen
https://authorservices.wiley.com/author-resources/Journal-Authors/licensing/licensing-info-faqs.html
https://authorservices.wiley.com/author-resources/Journal-Authors/open-access/author-compliance-tool.html
https://authorservices.wiley.com/author-resources/Journal-Authors/licensing/open-access-agreements.html
https://authorservices.wiley.com/author-resources/Journal-Authors/open-access/data-sharing-citation/data-sharing-policy.html#standardtemplates
https://authorservices.wiley.com/author-resources/Journal-Authors/open-access/data-sharing-citation/data-sharing-policy.html#standardtemplates
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Preprints Policy 
This journal will not consider for review articles previously available as preprints on servers 

such as ArXiv, bioRxiv, psyArXiv, SocArXiv, engrXiv, etc. 

 

MANUSCRIPT TYPES ACCEPTED 

Original Articles 
An original article reports a conclusive, full-length scientific investigation. Scientific studies 

investigate phenomena to acquire new knowledge – or correct or integrate previous 

knowledge. They are based on the collection of data through observation and 

experimentation, and subject to specific principles of reasoning. 

 

The European Journal of Oral Sciences gives priority to analytical articles, investigating why 

and how something occurred rather than reports of empirical observations. 

 

Pilot studies and papers representing ‘least publishable units’ are unacceptable. 

 

Review Articles 
Review articles report on attempts to synthesize the existing literature pertaining to a specific 

scientific question using methods and principles of scientific reasoning that are as transparent 

as possible. Review articles will be subjected to peer review. 

 

Focus Articles 
Focus articles build on the same principles as the Review article, but are usually shorter and 

aim at stimulating a broader scientific discussion by ‘contesting conventional wisdom’ and 

allowing the author(s) to argue a specific point pertaining to a matter of current scientific 

importance. Focus articles will be subjected to peer review. 

 

Short Communications 

Short communications should aim at being no longer than two typeset pages. They should 

contain important, new, definitive information of sufficient significance to warrant 

publication. Short communications need not follow the usual division into Material and 

methods etc. but should have a short Abstract. Short communications will be subjected to peer 

review. 

 

Letter to the Editor 
Letters to the Editor should normally not exceed one typeset page, including references. 

These usually pertain to issues spurred by articles published in the Journal. In that case, the 

authors of the earlier article will be given the opportunity to respond. 

 

Supplemental Issues 
Congress proceedings, larger papers or monographs may be published as Supplements or Part 

II issues, the full cost being paid by the congress organizer or other sponsor. Publication is 

contingent on the proposed Supplemental Issue having a significant scientific value. Further 

information may be obtained from the Editor-in-Chief. 

 

MANUSCRIPT FORMAT AND STYLE 

General 

Manuscripts submitted to the European Journal of Oral Sciences should follow journal style, 

format and language requirements as described in the Wiley Journals Style Manual here. 

 

https://authorservices.wiley.com/asset/Wiley-Journals-Style-Manual.pdf
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Failure to meet format and style requirements will reflect negatively on the work itself and 

will be the cause for immediate revision or rejection of the manuscript. 

 

Language and Article Preparation 
The language of publication is English. A high standard of English is required. 

Wiley Editing Services offers expert help with English Language Editing, as well as 

translation, manuscript formatting, figure illustration, figure formatting, and graphical abstract 

design – so you can submit your manuscript with confidence. 

Wiley also offers resources for Preparing Your Article for general guidance about writing 

and preparing your manuscript, as well as professional video, design, and writing services to 

create shareable video abstracts, infographics, conference posters, lay summaries, and 

research news stories for your research – so you can help your research get the attention it 

deserves. 

 

Elements of a manuscript 
A manuscript comprises a Main Document, Table documents (if relevant), Figures (if 

relevant) and Supplemental Information (if relevant). 

 

Main document – Original Articles 
The Main document includes, in a single electronic file (Word/text file, not pdf): 

 Title page (first page) 

The title page contains, in the order specified: 

 

 The article title 

 Authors’ full names without degrees or titles 

 ORCiDs for all authors 

 Authors’ institutional affiliations including city and country, but without 

street address or zip codes 
 A running title, not exceeding 40 letters and spaces 

 Name, address, telephone and e-mail address of the corresponding author 

 

The title should be concise and informative and should not include acronyms or abbreviations. 

The title must be kept neutral/descriptive, i.e., it should not read like a conclusion. 

 

A statement about joint first authors is allowed. 

 Abstract Page (second page) 

The abstract page should contain the following: 

 Authors’ surnames and initials 

 Title of manuscript 

 The abbreviation Eur J Oral Sci 

 The word Abstract followed by a summary of the complete manuscript 

 Up to five Keywords given in the 'Medical Subject Headings' list in the US 

National Library of Medicine. Do not use keywords that are already in the title. 

 Name, address and e-mail address of the author to contact for reprint requests 

and other post-publication matters. The journal accepts to list only one contact 

author. 

The author contact information should refer to a professional address and not to a 

residential/private address. The same applies to the email address. 

 

The Abstract should be short and concise, without subheadings and not divided into 

https://wileyeditingservices.com/en/article-preparation/?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prep&utm_campaign=prodops
https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/index.html?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prepresources&utm_campaign=prodops
https://www.nlm.nih.gov/mesh/
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paragraphs, and with a maximum of 200 words. 

 

Non-standard acronyms or abbreviations are not permitted. 

 

P-values should not be cited in abstract. 

 

 Introduction 

This section should motivate the study by giving a short and succinct account of state-

of-the-art in the field and clearly state the knowledge gap that the study addresses. 

 

 Material and Methods 

Procedures should be described in sufficient detail to make it possible to repeat the 

study. Subheadings may be used to improve clarity. Complex study designs may be 

illustrated in a Figure. The relevant Reporting guidelines should be strictly adhered to. 

 

When applicable, details regarding Ethical Approval and acquisition of Informed 

Consent should be stated. In human experimentation, informed consent from 

individuals must have been given. (See under Ethical Approval and Informed 

Consent) 

 

Use abbreviations very sparingly, as they generally alienate readers. Only use 

abbreviations with complex constructs (e.g., Bis-GMA for bisphenol A-glycidyl 

methacrylate). 

 

Avoid all occurrences of Co., Ltd., Inc., GmbH, ™, ®, ©, etc. 

 

Please note that location of manufacturers is no longer needed. 

 

See Section 2.2.14 Scientific and Mathematical Content in the Wiley Journals Style 

Manual here for more details on scientific abbreviations, SI units, scientific names, 

genus, species, varieties and more. 

 

Scientific names of bacteria, in italics, must be given in full when first mentioned. 

Subsequent mention may abbreviate genus, taking care that this abbreviation is 

unambiguous (Staph. or Strep. instead of S.). 

 

 Results 

The Results section should clearly and concisely report findings, as a rule in the past 

(imperfect) tense, without subjective comments and reference to previous literature. 

We prefer Results sections that pay attention to point estimates and their confidence 

intervals, over results sections that focus on statistical significance (for more 

information, see Amrhein et al. Nature 2019; 567:306-7). Double documentation of 

data in text, tables or figures is not acceptable. For the sake of clarity, the Results 

section may have subheadings. 

 

 Discussion 

Structure the discussion as follows: Highlight the principal finding(s), discuss 

strengths and weaknesses of your own study, strengths and weaknesses in relation to 

other studies, mechanisms and implications for stakeholders, and unanswered 

questions/future research. We recommend that the structure. For more information, 

https://onlinelibrary.wiley.com/page/journal/16000722/homepage/forauthors.html#clinical
https://onlinelibrary.wiley.com/page/journal/16000722/homepage/forauthors.html#ethical
https://onlinelibrary.wiley.com/page/journal/16000722/homepage/forauthors.html#ethical
https://authorservices.wiley.com/asset/Wiley-Journals-Style-Manual.pdf
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see Docherty & Smith BMJ 1999;218:1224-5. Subheadings are not acceptable. 

Do not finish with a separate Conclusion section with its own heading. 

 

 Acknowledgements 

This is the place to specify contributors to the article other than the authors accredited. 

Acknowledgements may include recognition of e.g., gifts of research material, or 

assistance with statistics and language. 

 Funding Information 

As a rule, authors must give information as to how the study was financed. 

 

 Author Contributions 

The European Journal of Oral Sciences uses the CRediT taxonomy 

(www.credit.niso.org) listed below to define the contributions to research papers, and 

requires that all independent contributors to the research are listed in the manuscript 

according to their contributor roles. The following contributor roles can be used: 

   

  

Contributor role Role definition 

Conceptualization  Ideas; formulation or evolution of overarching research goals and aims. 

Methodology Development or design of methodology; creation of models 

Software 

Programming, software development; designing computer programs; 

implementation of the computer code and supporting algorithms; testing 

of existing code components. 

Validation 

Verification, whether as a part of the activity or separate, of the overall 

replication/reproducibility of results/experiments and other research 

outputs. 

Formal analysis 
Application of statistical, mathematical, computational, or other formal 

techniques to analyze or synthesize study data. 

Investigation 
Conducting a research and investigation process, specifically performing 

the experiments, or data/evidence collection. 

Resources 

Provision of study materials, reagents, materials, patients, laboratory 

samples, animals, instrumentation, computing resources, or other 

analysis tools. 

Data Curation 

Management activities to annotate (produce metadata), scrub data and 

maintain research data (including software code, where it is necessary for 

interpreting the data itself) for initial use and later reuse. 

Writing – original 

draft preparation 

Creation and/or presentation of the published work, specifically writing 

the initial draft (including substantive translation). 

Writing – review and 

editing 

Preparation, creation and/or presentation of the published work by those 

from the original research group, specifically critical review, 

commentary or revision – including pre- or post-publication stages. 

Visualization 
Preparation, creation and/or presentation of the published work, 

specifically visualization/data presentation. 

Supervision 
Oversight and leadership responsibility for the research activity planning 

and execution, including mentorship external to the core team. 

Project administration 
Management and coordination responsibility for the research activity 

planning and execution. 

Funding acquisition 
Acquisition of the financial support for the project leading to this 

publication. 

http://www.credit.niso.org/
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The structure of the Contribution statement should be as follows: 

 

Conceptualization: Firstname1 Lastname1, Firstname2 Lastname2,….; Methodology: 

Firstname3 Lastname3 ……; Contrib_role3: ………. 

 

 

o Conflicts of Interest statement 

Specify any potential conflict of interests, or state no conflicts of interest. 

 

o References 

The European Journal of Oral Sciences uses Vancouver referencing. Please 

follow the Vancouver Reference Style format as described in the Wiley 

Journals Style Manual here (See Section 3.3.5). 

 

Number references consecutively in the order in which they are first mentioned 

in the text. Identify references in texts, tables, and legends by Arabic numerals 

within square brackets [ ]. Check to ensure that all listed references are cited in 

the text. 

 

If an author’s name is mentioned in the text, rhe citation should appear as: 

Smith [1] explained… ; or Smith and Johnson [2] explained… ; or Smith et al. 

[3] explained… 

 

Reference to materials that have not been subjected to peer-review and, if 

possible, to non-English publications should be avoided. Congress abstracts, 

unaccepted papers, unpublished observations, and personal communications 

may not be placed in the Reference list. References to ‘unpublished findings’ 

and to ‘personal communication’ (provided explicit consent has been given by 

the sources) may be inserted in round brackets in the text. 

 

Unpublished articles should be referred to only if proof can be given that they 

are indeed accepted for publication. Copies of such articles should be uploaded 

as pdf upon manuscript submission to facilitate evaluation of the manuscript. 

 

Authors are urged to study the examples of correct reference formats given in 

the Wiley Journals Style Manual here (See Section 3.3.5). For abbreviations of 

journals, consult the Journals in NCBI Databases. 

 

List up to 6 authors in the Reference list. For references with more than 6 

authors, list the first 6 authors followed by et al. Avoid issue numbers in 

journal articles. Provide the first page of references in full but truncate the last 

page of references. 

 

Examples - Journals: 

Standard journal article: 

Smith JJ. The world of science. Am J Sci. 1999;36:234–5. 

 

Article in supplement or special issue: 

Frumin AM, Nussbaum J, Esposito M. Functional asplenia: demonstration of 

https://authorservices.wiley.com/asset/Wiley-Journals-Style-Manual.pdf
https://authorservices.wiley.com/asset/Wiley-Journals-Style-Manual.pdf
https://www.ncbi.nlm.nih.gov/nlmcatalog/journals
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splenic activity by bone marrow scan. Blood 1979;59 (Suppl 1):263–2. 

 

Corporate (collective) author: 

Who Collaborating Centre For Oral Precancerous Lesions. Definition of 

leukoplakia and related lesions: an aid to studies on oral precancer. Oral Surg 

Oral Med Oral Pathol 1978;46:518–39. 

 

Unpublished article: 

O'Mahony S, Rose SL, Chilvers AJ, Ballinger JR, Solanki CK, Barber RW, et 

al. Finding an optimal method for imaging lymphatic vessels of the upper 

limb. Eur J Nucl Med Mol Imaging. 2004. doi:10.1007/s00259-003-1399-3. 

 

Example - Books and other monographs: 
Personal author(s): 

Blenkinsopp A, Paxton P. Symptoms in the pharmacy: a guide to the 

management of common illness. 3rd ed. Oxford: Blackwell Science; 1998. 

 

Chapter in book: 

Wyllie AH, Kerr JFR, Currie AR. Cell death: the significance of apoptosis. In: 

Bourne GH, Danielli JF, Jeon KW, editors. International review of cytology. 

London: Academic; 1980. p. 251–306. 

 

No author given: 

International statistical classification of diseases and related health problems 

(ICD-10). 10th revision, Vol 1. Geneva: World Health Organization, 2013; 

868. 

 

Example - Online page: 

Website: 

ISSN International Centre: The ISSN register. http://www.issn.org (2006). 

Accessed 20 Feb 2007. 

 

Online database: 

Healthwise Knowledgebase. US Pharmacopeia, Rockville. 1998. 

http://www.healthwise.org. Accessed 21 Sept 1998 

 

FTP site: 

Doe, J.: Trivial HTTP, RFC2169. ftp://ftp.isi.edu/in-notes/rfc2169.txt (1999). 

Accessed 12 Nov 1999. 

 

 Figure Legends 

Include Figure Legends after the References section of the Main Document. Legends 

to Tables should be included with the respective table separately. 

 

Main document – Reviews, Focus Articles, Short Communication 
Short Communications need not follow the usual division into Material and Methods etc. but 

should include a Title page, an Abstract page with a short abstract and a Reference list. 

 

Review and Focus Articles should include a Title page, an Abstract page and a Reference list 

as regular Original Research Articles. 
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Although a Review article (particularly following a systematic review) may adhere to the 

format of the Original Research Article, both Review and Focus Articles need not contain 

Materials and Methods, Results or Discussion sections, and may instead employ other 

headings as relevant for the topic addressed. 

 

Tables 
Tables should be numbered consecutively with Arabic numerals and should be submitted as 

separate Word/text files (not pdf). 

 

Each table must be typed on a separate page and should be accompanied by a concise and 

explanatory legend sufficiently comprehensive to make it understandable without reference to 

the text. 

 

A table should be organized with due regard for the proportion of the typeset column/page. 

Wide-format tables must be avoided, as these will be set vertically. Only horizontal lines 

should be used in tables. See example here. 

 

Tables should not include data that can be given in the text in one or two sentences. 

 

Figures 
All graphs, drawings, and photographs are considered Figures and should be numbered in 

sequence with Arabic numerals. Each figure should have a legend that is sufficiently 

comprehensive to make it understandable without reference to the text. Number figures and 

list legends after the reference section in the main document. 

 

Figures should be planned to fit the proportions of the printed page (width 17 cm) or one 

column (width 8 cm) and be legible at this size. 

 

Multipanel figures must be arranged by the authors and the panel labels clearly identified – a 

column layout (vertical arrangement) is preferred over a row layout (horizontal 

arrangement). See examples here 

 

Information regarding acceptable file formats and the requirements regarding size and 

resolution is found here. 

 

Articles will not be published unless the figures fulfil journal quality criteria in terms of 

scientific information, general style, legibility of text and numbers, as well as electronic 

format and resolution. Double documentation of data in text, tables or figures is not 

acceptable. Always consider whether data might be better given in the text or in a table. 

 

Supplemental Information 
Additional details of Material and Methods or Results, or additional Tables and Figures may 

be submitted as Supplemental File for Review on the journal’s homepage. Tables and Figures 

published this way should be referred to in the paper as Figure S1, Figure S2,… Table S1, 

Table S2 etc. Supplemental Information will be published electronically with links from the 

main article on the journal homepage. The quality criteria for files uploaded as Supplemental 

Information are the same as for files uploaded as Main document, Image or Table as indicated 

above. Upon acceptance of an article for publication, all Supplemental Information files will 

be compiled by the Editorial Office into a single pdf file. 

https://onlinelibrary.wiley.com/pb-assets/assets/16000722/GUIDE%20TO%20TABLES%5b1%5d-1606231919017.pdf
https://onlinelibrary.wiley.com/pb-assets/assets/16000722/GUIDE%20TO%20Figures%5b1%5d-1606231997277.pdf
https://onlinelibrary.wiley.com/pb-assets/assets/16000722/Guidelines_for_the_Preparation_of_Figures_-_Final-1606232992880.pdf
https://onlinelibrary.wiley.com/pb-assets/assets/16000722/Guidelines_for_the_Preparation_of_Figures_-_Final-1606232992880.pdf
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MANUSCRIPT SUBMISSION PROCEDURE 

Submission site 
Manuscripts should be submitted online through ScholarOne Manuscripts. Full instructions 

and support are available on the website, and a user ID and password can be obtained at the 

first visit. 

 

All parts of the manuscript (Main Document, Tables, Figures and Supplemental Information) 

must be available in an electronic format: Microsoft Word or generic RTF are recommended 

for text and tables; and TIFF or EPS for graphics (see under Figures) 

 

Submission guide 
Take care to fill in meta-data and other required fields appropriately and correctly. This 

entails checking that the email addresses provided are correct for all authors, just as full 

institutional details are required for all authors, not just for the corresponding author. 

 

File upload 
When you upload a file, you are requested to indicate the File Designation (Main document, 

Table, Image, Supplemental File for review, or Supplemental File not for review). 

Make sure that each Table is uploaded as a separate text file (named Table 1, Table 2, etc). 

Each graph or illustration (not single panels of illustrations) should be uploaded as a separate 

file (named Figure 1, Figure 2, etc). 

Tables, graphs and text intended as Supplemental information should be uploaded as separate 

files using the file designation Supplemental information for review for each file. 

 

Before submission 
When all files have been uploaded, it is mandatory that you review your submission (in 

HTML and PDF format) before completing your submission. Click the 'Submit' button when 

you are finished reviewing. 

 

https://mc.manuscriptcentral.com/eos
https://onlinelibrary.wiley.com/page/journal/16000722/homepage/forauthors.html#figures2

