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EDITORIAL 
 

                 DOI: 10.2478/asmj-2023-0001  

The power of digital dentistry. 
Diana Cerghizan1, Janosi Kinga Maria1 
1 George Emil Palade University of Medicine, Pharmacy, Science, and Technology of Târgu-Mureș, Romania. 
 

 

Digital technology is present in all fields of 

our life, including in healthcare. This is because 

computers work with higher speed and 

accuracy and lower costs than humans. 

Nowadays, most of the aspects of clinical 

practice are computer-assisted. Digital 

dentistry is used in many dental areas, such as 

medical record management, photography, 

digital radiology, intraoral imaging, computer-

aided treatment planning, diagnosis, shade 

matching, and occlusal analysis. Digital 

technologies help the practician to deliver a 

treatment plan based on an accurate diagnosis 

and help the patient to understand the 

proposed treatment and give informed consent 

[1-3].  

A significant step in dental digitalization 

occurred in 1980 when the first Computer-

Aided Design/Computer-Aided 

Manufacturing (CAD/CAM) system was used 

in dentistry [4, 5]. The primary purpose of this 

technology was to deliver well-fitting 

restorations, reduce the cost and processing 

time, and improve patient satisfaction and 

aesthetics [1]. 

This technology provides many advantages, 

such as the accuracy of a computer-based 

treatment design/planning, the speed of the 

digital intraoral impression, the high quality of 

the digital manufacturing restorations, and any-

time reproducibility [1,6]. Another major 

advantage offered by this technology is the 

tridimensional simulation which allows the 

display on the screen of each step of the 

treatment plan allowing the practician to 

evaluate from each point of view, enhancing 

the diagnosis and accuracy capabilities of the 

treatment. Also, this technology allows rapid 

and easy communication between the 

practician, dental technician, and patient, 

shortening the time in restoration 

manufacturing [1]. 

CAD/CAM systems consist of these 

components: a scanner with software that aids 

in processing the scanned data and a 

fabrication system that is comprised of a digital 

design software and a digital milling machine. 

The digital workflow, which records both 

dental arches, allows dental clinicians to 

evaluate the tooth preparation in real-time. The 

digital file can be quickly sent via the cloud 

server to the dental technician, and if any 

adjustments are necessary, those can be 

performed before proceeding to the next step 

[1]. 

The most considerable innovations in 

digital dentistry are digital impressions, 

optically detected by intraoral scanners (IOS), 

the introduction of the Cone-Beam 

Computerized Tomography (CBCT), and their 

combination, thanks to which a faster, more 

predictable, and safer diagnosis and planning 

are possible [7]. Intraoral optic impressions of 

the IOS allow tridimensional captures of the 

patient's dentitions. Digital impressions 

provide information about dentition spatial 

arrangements, occlusal relationships, teeth 

texture, and shade details [8-10]. 

The digital models allow progressive 

treatment planning for surgical and restorative 

interventions. Intraoral scanners represent the 

perfect complement for the CAD/CAM 

technology; the main benefit is the possibility 

of checking immediately with the patient in the 

dental chair for impression accuracy. Another 

significant advantage is the possibility of 

analyzing interocclusal relationships in such a 

way as to determine if the occlusal clearance is 
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appropriate for the specific materials used for 

manufacturing the restorations through 

CAD/CAM technologies [1, 11].  

Numerous studies have been carried out 

with the aim of comparing the data obtained by 

scanning and the reference material. The 

results show minor differences between 

intraoral, extraoral scans, and conventional 

impression data within acceptable limits for 

clinical use. Many factors, such as sharps 

margins, powder coating, presence/absence of 

the buccal fluids, and long cross-arch spans, 

can influence the accuracy of the digital 

impressions [12-14]. 

The primary concern in clinical practice is if 

the restorations fabricated with the help of the 

data obtained through digital impressions are 

equal to those obtained through conventional 

impressions. Regarding the marginal fit, most 

of the studies showed no statistical difference 

between these two approaches to data 

acquisition [13, 15, 16]. It was proven that the 

internal fit of the restorations obtained through 

digital impressions is slightly worse than those 

obtained from conventional impressions but 

without clinical significance [17]. A ceramic 3-

unit framework digitally performed will fit 

better than a metallic 3-unit framework 

fabricated by conventional technology [18]. 

Digital dentistry gained more significance in 

implantology, starting with the diagnosis and 

finishing with well-adapted implant-supported 

prosthetic reconstructions. A digital 

impression of the scan bodies allows the 

implant to reposition in this precise position 

with the help of CAD software that matches 

the specific shape of the scan body with its 

dedicated library, creating the possibility of 

performing abutments, frameworks, and 

crowns. This system is more accurate because 

there are no distortions that can occur in the 

case of conventional impressions. The 

combination between the digital impression 

and data obtained from CBCT allows for a 

more precise diagnostic and virtual planning of 

the implant positioning, including the 

designing/manufacturing surgical guides. In 

the end, the virtual implant planning can be 

performed according to a precise prosthetic 

design, and the surgical template can be 

realized through the help of 3D printing [1, 19]. 

Orthodontics has benefited from the 

introduction of facial and intraoral scanning, 

3d printers, and digital radiographs, including 

CBCT, allowing to facilitate and improve 

diagnosis as well as the execution of the 

treatment. Digital models provide advantages 

over cast stone models, such as easier and 

quicker data transfer, immediate analysis, and 

limited storage space. Digital 

impressions/models can be analyzed with the 

help of specific software that can provide 

information about teeth, arch shape, degree of 

crowding or spacing, etc. All of this can allow 

simulation and per-visualization of the 

orthodontic treatment results. The 3D printing 

technology is also an essential component in 

orthodontics. Besides assisting in obtaining the 

model, 3D printing technology is often used in 

manufacturing aligners. With the help of this 

technology guides can be performed for the 

indirect bandaging of brackets, retainers, and 

appliances for sleep apneas [1].  

Intraoral scanning and digital workflow also 

have applications in dental aesthetics. Digital 

impressions, photos of the patient's face and 

smile, and digital smile design software allow 

the shaping of the aesthetic area of dental 

arches providing a virtual simulation of the 

results. This approach is extremely valuable in 

complex, multidisciplinary oral rehabilitations. 

In this case, the patient must be involved in 

choices that affect aesthetics and setting 

realistic expectations the patient has for 

treatment outcomes [1, 20, 21]. 

Dental occlusion is a critical factor in 

restoration design, longevity, and patient 

satisfaction [21]. Dynamic and static occlusion 

captured through CBCT or facial and intraoral 

scanners allow the creation of a virtual 

articulator. It can be beneficial in cases 

involving smile aesthetics, changes in the 

vertical dimension, computer-assisted implant 

planning, or digital maxillofacial surgery 

planning [22, 23].  
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The development of digital dentistry is now 

focused on creating 3D virtual patients [24]. 

Over the course of time different approaches 

were proposed in order to obtain o reliable 

method to superimpose the 3D data obtained 

by intraoral and facial scanning and CBCT [25]. 

While intraoral scanners are widely studied in 

literature, and their accuracy and limitations are 

recognized, the management of facial scans still 

needs to be investigated [24]. 

In conclusion, digital dentistry has evolved, 

facilitating treatment planning and the 

treatment itself in almost all dental medicine 

areas. The most important but underestimated 

tool of digital dentistry and digital workflow is 

the involvement of the patient, who can view 

the 3D image of the teeth and the proposed 

treatments, even contributing to planning. 
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Abstract 
Noncarious cervical lesions (NCCL) have a multifactorial etiology. The terms abfraction, abrasion, and erosion are also 
used to describe the same lesion. NCCLs can lead to gum recession which is one of the most frequent gingival defects. 
NCCLs generally also involve loss of tooth structure. Therefore, treatments should be planned and performed in an 
interdisciplinary manner. When NCCL is minimal, the choise to use simple direct restorations is the main therapeutic 
option. If it is serious, microsurgical treatment or, more precisely, interdisciplinary treatment might be necessary. 
Root coverage by microsurgical methods is the most challenging esthetic procedure. There are many techniques 
available of which we must always choose the method that can ensure and control root coverage in the long term. 
Keywords: noncarious cervical lesions, gingival recession, root coverage. 

 
Introduction 

Noncarious cervical lesions (NCCLs) 

involve the destruction of hard tissue in the 

cervical area of the tooth crown and the 

underlying root surface by pathologies other 

than tooth decay (without the involvement of 

microorganisms) [1,2]. 

It is currently incorrect to label a single 

mechanism as causing all types of NCCL. 

Thus, the current state in the field of study 

mentions a multifactorial etiology of NCCLs 

[1,3–8]. Once tooth decay is ruled out as the 

origin of this condition, other factors involved 

must be recognized. The multifactorial origin 

manifests with combinations of distinct 

processes, including stress (abfraction), 

mechanical wear (abrasion), and biocorrosion 

(erosion) [1,3,9-12]. Studies indicate that due to 

noncarious cervical lesions together with 

dental decay, restoration of permanent teeth is 

needed [13]. Different terminologies in the 

literature such as "cervical erosion", "cervical 

abrasion", and "abfraction" describe the same 

injury. 

There are factors directly linked to the onset 

of NCCL, such as sex, age, occlusion, diet, 

saliva, and parafunctions [1,12].  

The prevalence of noncarious cervical 

lesions ranges from 5% to 85% [1,14,15], and 

their prevalence and severity exhibit age 

dependency [15–17]. 

When performing a clinical examination, 

NCCLs appear as hollow or deep craters, 

round-shaped or cuneiform irregularity close 

to the enamel-cementum junction [9]. These 

lesions can affect the structural integrity of the 

tooth, facilitate the retention of bacterial 

plaque, contribute to tooth sensitivity, and 

influence the vitality and esthetics of the pulp 

[1,11,18]. These are frequently linked to 

gingival recession that causes architectural 

fragility indicated by a low crown-root ratio 

and esthetic problems [19]. 

The cervical part of the tooth differs 

morphologically and histologically from the 

coronal and root part of the teeth. The enamel 

gradually becomes thinner approaching the 

cemento-enamel junction and this is the reason 

why the cervical region becomes the most 

vulnerable place, where the dentin can be 

exposed to the action of irritating agents. The 

direction of the enamel prisms is flattened, in 

contrast to their undulating direction in the 

crown enamel region. The enamel in the 

cervical region of the tooth contains less 

minerals and is physically thinner than the rest 

of the prismatic enamel [20]. 
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Clinical manifestations 

Abrasion is the wearing of dental surfaces 

by interdental foreign substances or bodies. 

Generally, it is the consequence of friction 

between a tooth and an external agent [21]. 

Abrasion can develop because of excessive 

brushing, one-sided chewing or only on a 

limited number of teeth, inappropriate use of 

toothpicks, floss, or parafunctional oral habits. 

Often, abrasions appear as painless cavities 

with polished surfaces, but sometimes pain can 

also occur. Generally, when incorrect brushing 

is a causing factor, the enamel reacts otherwise 

compared the dentin that deteriorates in a path 

made by the toothbrush [11,22-27]. 

The term erosion or biocorrosion is used to 

explain the loss of dental hard tissues by 

electrochemical, biochemical or chemical 

process without microorganisms. Corrosion 

has two main causes: endogenous and 

exogenous factors. When the cause is 

endogenous (bulimia or gastroesophageal 

reflux), the enamel seems narrow and see-

through. Also, there is loss of enamel on the 

occlusal surface of posterior teeth, and on the 

oral surfaces of anterior teeth. Furthermore, on 

the cervical surfaces of upper frontal teeth, 

sometimes depressions may occur.  If the cause 

of corrosion is exogenous, the appearance is 

very much alike, but the location is related to 

the path of the corrosive item [9]. Studies 

found that food substances with a lower pH 

value than 5.5 could be corrosive and teeth 

demineralizers. When highly acidic foods and 

carbonated drinks are consumed, corrosion 

occurs. Mouthwashes that are highly acidic 

have a similar effect. Teenagers and young 

children consume a lot of carbonated soft 

drinks as a main element of their diet. This 

affection involves not only the cervical areas, 

but it is coactive with other factors [9]. The 

interaction of biological, chemical, and 

behavioral factors is essential and benefits the 

explanation of why some patients have more 

erosive lesions than others [11,24]. 

Dental abfraction defines a dental wear 

lesion, which occurs mostly at the cervical 

level, on the buccal surfaces of the frontal and 

lateral teeth. One of the abfraction theories 

claims that cervical lesions are caused by 

physical stress in the form of occlusal pressure, 

resulting in the breaking of the bonds between 

the hydroxyapatite crystals, resulting in 

microfractures in the tooth enamel. These 

microfractures will favor the loss of dental 

substance in the cervical region. There are 

studies that have shown that abfraction may be 

present with a higher prevalence in patients 

with bruxism compared to patients without 

bruxism [28-30]. 

Gingival recession or retraction (RG), one 

of the most common gingival defects, is 

described as the apical movement of free 

gingival margin towards the CEJ exposing the 

surface of the root to the oral cavity [31]. 

A modern recession classification based on 

the interdental CAL measurement was 

proposed by Cairo et al. and was incorporated 

into the new WWC2017 classification as 

follows [32]: 

▪ Recession Type 1 (RT1): Gingival recession 

with no loss of interproximal attachment. 

Interproximal CEJ is clinically not 

detectable at both mesial and distal aspects 

of the tooth. 

▪ Recession Type 2 (RT2): Gingival recession 

associated with loss of interproximal 

attachment. The amount of interproximal 

attachment loss (measured from the 

interproximal CEJ to the depth of the 

interproximal sulcus/pocket) is less than or 

equal to the buccal attachment loss 

(measured from the buccal CEJ to the apical 

end of the buccal sulcus/pocket). 

▪ Recession Type 3 (RT3): Gingival recession 

associated with loss of interproximal 

attachment. The amount of interproximal 

attachment loss (measured from the 

interproximal CEJ to the apical end of the 

sulcus/pocket) is greater than the buccal 

attachment loss (measured from the buccal 

CEJ to the apical end of the buccal 

sulcus/pocket). 
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Methods of treatment 

NCCLs involve loss of tooth structure and 

gingival recession. If we aim to accomplish a 

good esthetic result in the course of time, the 

evaluation and approach to the diagnosis, as 

well as the treatment must be performed from 

an interdisciplinary point of view. As treatment 

methods may alter depending on the form of 

gingival recession, the level of the free gingival 

margin and the degree of NCCL, the clinical 

characteristics of every lesion should be taken 

into account prior to treatment [33]. At the 

same time, awareness of a multifactorial 

etiology guides the practitioner to develop a 

suitable treatment plan for the patient. 

Zucchelli et al. categorized NCCLs and 

proposed some guidelines to choose the best 

treatment option. The main indications for 

treating NCCL are: 

1) esthetics, specifically when the lesion is 

pigmented or combined with gingival 

recession. 

2) dentine hypersensitivity, which causes 

discomfort for the patient and pain, or 

dental plaque build-up. 

3) carious lesions/demineralization 

accompanied or not by dentine 

hypersensitivity. 

4) the accumulation of bacterial plaque caused 

by the aspect or depth of the lesion that not 

only hinders oral hygiene but even renders 

it impossible [34]. 

Topographically, an NCCL can interest only 

the crown of the tooth (enamel or crown 

dentin) or only the surface of the root 

(cementum or root dentin) or may affect both 

structures. In cases in which NCCL affects the 

surface of the root, gingival recession can also 

be observed. NCCLs that only interest the 

crown region of the tooth can be resolved with 

direct restorations, while NCCLs that involve 

the root of the tooth, should receive 

periodontal surgery. Since in most cases NCCL 

interests both the crown and root of teeth, it 

often destroys the cemento-enamel junction, 

which is the anatomical separation between the 

crown and the root [35]. After that, the primary 

criterion for choosing the therapeutic strategy 

is no longer valid. The clinical and anatomical 

definitions of the crown and root do not always 

line up, and the exposed entire surface of the 

root is covered in soft tissues (Miller classes III 

and IV) [32]. Furthermore, even in the absence 

of loss of interdental periodontal support, a 

tooth with gingival recession may have local 

circumstances that limit the amount of root 

covering (i.e., loss of papilla tip or papilla tips, 

tooth rotation, and tooth extrusion with or 

without occlusal wear) [35]. 

When NCCL is minimal, supervision 

accompanied by using direct restorations is the 

ideal treatment option. When symptoms are 

severe, restorative therapy and ongoing 

interdisciplinary treatment might be required. 

To be able to make an accurate diagnosis and 

develop a successful treatment plan, the 

physician must have access to the patient’s 

complete social, medical, and dental histories 

as well as a thorough clinical examination that 

is backed by additional tests such as salivary 

flow and radiography. Before beginning any 

irreversible invasive treatment, long-term 

follow-up is required in some patients [36]. If 

the patient is troubled by the appearance of 

their teeth and the lesion is active and causing 

symptoms, therapeutic action should be taken. 

Prior to beginning treatment, these aspects 

must be addressed because they are extremely 

important. In addition, liaison with general 

practitioners is indispensable for identifying or 

developing therapeutic solutions for any 

general conditions [37]. 

The treatment of choice for corono-

radicular NCCLs should be a combination 

between restorative and periodontal therapy 

and should vary depending on the severity, 

complexity, and cause of the disease [37]. 

Completion of restorative therapy prior to 

mucogingival surgery results in several clinical 

advantages for both strategies. Restorative 

therapy can be easily performed and completed 

without compromising the soft tissue, while 

root coverage treatment is eased by clinical 

crown reconstruction, which provides a 

smooth, round and solid substrate for the 
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periodontal flap [34]. The maximum root 

coverage (MRC) term is defined by the height 

at which the gingival margin persists to remain 

stable after healing from a surgical root 

coverage procedure [38]. 

Root coverage is the most demanding 

esthetic procedure. Azzi, Takei et al. [39,40] 

found that the prognostication for Miller 

classes I and II is good to exceptional, while for 

classes III and IV only limited recovery is 

expected by using existing techniques.  

Numerous feasible techniques known 

nowadays, such as pedicled grafts, free gingival 

grafting, subepithelial connective tissue 

grafting, coronally positioned crescentic flap or 

guided tissue regeneration, have various 

degrees of success. Even now, despite 

numerous cutting-edge surgical techniques and 

the development of surgical options, a result 

with 100% root coverage is still impossible. 

Finding a surgical technique that can guarantee 

and maintain solid root coverage is thus always 

important. [41,42]. 

Pedicled flaps are classified according to the 

direction of their movement: 1) The rotated 

flap (rotated or displaced laterally) which 

includes: laterally positioned flap, transposition 

flap, double papillary flap. 2) Extended flap 

(without rotation or lateral displacement) 

comprising: coronally positioned flap [43]. 

Coronally positioned flap was used 

exclusively or combined with other procedures 

(guided tissue regeneration and subepithelial 

connective tissue graft). This technique is 

relatively simple with good esthetic results. It is 

a predictable procedure to achieve root 

coverage in Miller class I and II mucogingival 

defects. The most decisive component in 

accomplishing full root coverage is the initial 

gingival thickness. For this reason, this 

technique (as well as the other pedicled flap 

techniques) is advised when sufficient 

keratinized tissue near the gingival recession is 

present [44,45]. 

The laterally advanced flap is highly 

satisfying in the treatment of isolated gingival 

recessions [46,47]. By combining the esthetics 

and root coating highlights of the coronally 

positioned flap technique and the elevated 

gingival width and keratinized tissue provided 

by the laterally positioned flap, this technique 

is highly popular with clinicians. For an 

effective and predictable result, healthy gingival 

tissue must be present [48]. 

It is indicated when there are local 

anatomical conditions that prevent the 

formation of a coronally positioned flap, such 

as: 1. the absence of apical keratinized tissue; 2. 

the presence of the frenulum or muscle 

insertion near the gingival margin; 3. white 

fissures extending to the alveolar mucosa; 4. 

the presence of deep root abrasions, which 

require a greater thickness of soft tissues for 

the formation of a correct profile [49]. 

Incisions are made in the marginal gingiva 

and in the interdental papilla at the donor site. 

A vertical discharge incision is prepared in the 

apical direction from the gingival margin to the 

distal surface of the donor area in the sulcular 

position. A partial thick flap is raised leaving 

the periosteum intact, which will accelerate the 

healing of the donor area. The donor flap is 

rotated in place to cover the defect and is 

tightly adjusted by suture [45]. 

The development in gingival width and 

keratinized tissue height suggests an 

improvement in the outcome of progressive, 

isolated recessions and benefits the periodontal 

health and esthetics of the patient [46,50,51]. 

The free gingival graft includes both the 

epithelium and the underlying connective 

tissue, which is usually harvested from the hard 

palate and transplanted to the prepared site 

[45]. 

In gingival augmentation, free gingival 

grafting increases buccal depth more 

predictably than other techniques. 

Nonetheless, free gingival grafting has certain 

limitations, like an open wound localized at the 

donor site and the wound left behind the 

gingival graft at the recipient site, which may 

cause postoperative bleeding and pain [52]. 

The main disadvantage of the free gingival 

graft is the lack of predictability from an 

esthetic standpoint [53-55]. 
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Previous studies have shown that the 

outcome of root covering therapy by using the 

free gingival graft will not be esthetically 

successful, as such, from this point of view the 

conjunctive graft offers better esthetics [52,56-

60]. Currently, even if free gingival grafts have 

proven to be less effective than subepithelial 

connective grafts in terms of root coverage, 

they still retain an advantage: they are simple, 

several teeth can be treated simultaneously, 

they have easy tissue manipulation, and can be 

performed when the adjacent keratinized 

gingiva is insufficient [52]. This technique is 

optimal in cases with low buccal gingival depth 

or for teeth that need appropriate root 

coverage prior to a subgingival filling [60]. 

Conjunctival grafts are harvested mainly 

from the level of the palate or from the area of 

the retromolar trigone. This graft is carefully 

sutured using at the same time a coronally 

positioned flap and sutured over it [45]. These 

are divided into two categories: mucoperiosteal 

techniques (lamina propria and complete 

submucosa, periosteum included) [61,62], and 

mucosal techniques (lamina propria and a 

fragment of the submucosa) [63,64]. 

There is an agreement in the field of study 

that subepithelial connective grafts can 

improve the prognosis of long-term results 

[65]. The use of connective tissue for gingival 

augmentation is preferred when we have a thin 

mucosa and adequate vestibular depths. 

Conjunctival grafting can reproduce the 

appearance of keratinized epithelium, by 

putting a keratinized tissue under a non-

keratinized mucosa changes the epithelium 

into keratinized tissue [60]. 

Conjunctival grafting has shown better 

esthetic and biological results than other 

techniques (free gingival grafting and guided 

tissue regeneration) [41,66-68], especially when 

combined with the modified tunneling 

technique [69]. But we can achieve equally 

good results in the reconstruction of the 

interdental papilla [70,71]. 

The most important task of the guided 

tissue regeneration (GTR) technique is to 

prevent the apical proliferation of the gingival 

epithelium, thus promoting the regeneration of 

the connective tissue [72]. It allows a particular 

restoration of the cementum by the cells of the 

periodontal ligament, which may form a 

different attachment from connective tissue in 

the space between the cementum and the 

cortical plate of the alveolus. This is done by 

placing a barrier (membrane) on the surface of 

the root [45]. 

Another basic principle in GTR is the 

formation and preservation of a slot between 

the cementum and the collagenous membrane 

[45]. Next to cell exclusion and space 

maintenance, the membranes used must act as 

a biomaterial and fulfill other conditions: 

biocompatibility, tissue acceptance, easy 

operation, physiological activeness [72]. 

The thickness of the tissue is the factor that 

can negatively influence the success of this 

technique, because if we want to obtain a 

favorable result, the thickness of the gingival 

tissue must be at least 1 mm [73]. 

Today GTR has lost its importance in the 

management of gum recession due to multiple 

complications [74]. 

 

Conclusions 
Noncarious cervical lesions (NCCL) have a 

multifactorial etiology. Etiological factors and 

factors favoring the patient can lead to the 

initiation and progression of these lesions. 

The fact that there is a clear link between 

NCCLs and gingival recession implies the 

possibility of microsurgical treatment of the 

lesions in most cases. Since the procedure is 

very delicate to technique, efficacious surgical 

intervention is tightly linked to the detection 

and reduction of causes, the careful choice of 

the surgical technique, and its appropriate 

implementation. There are many surgical 

procedures available to treat gingival 

recessions, each having benefits and 

drawbacks. The surgical technique must be 

carefully chosen for the best possible outcomes 

over the long term, keeping in mind a number 

of important considerations. The most 

effective method to date for treating gingival 
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recessions is a combination of a coronally 

advanced flap and a subepithelial connective 

tissue graft.  

It is essential that we continue to 

understand the etiology, prognosis, and 

treatment of these lesions with further in vivo 

studies and meta-analyses. 
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Abstract 
Introduction: The fundamental mechanical properties of 3D printed surgical guides used in orthodontics represent an 
important indicator for the accuracy of the insertion of skeletal anchorage devices. The tensile strength of devices 
printed by stereolithography (SLA) and digital light processing (DLP) methods, respectively, is influenced by factors 
such as finishing process. 
Aim of the study: This study illustrates a comparison of the tensile strength in two different types of 3D printed devices 
(SLA, DLP respectively) undergoing or not a standard process of polishing.  
Material and methods: Twenty-four specimens obtained according to ASTM D638-14 (Standard Test Method for 
Tensile Properties of Plastics) were used for the evaluation of tensile strength. Four groups of 6 samples from each 
category were created: SLA polished, SLA unpolished, DLP polished and DLP unpolished. After removing the support, 
finishing was performed to obtain smooth surfaces, according to the manufacturer's recommendation.  Type V 
specimen was used to perform tensile tests in accordance with the standard procedures ASTM D638-14 which 
recommends at least five specimens to be tested for each sample.   
One-way analysis of variance (ANOVA) and t-test showed statistically significant results at p < 0.05. SPSSv17 software 
was used for statistical analysis of the numerical variables, and also descriptive statistics were performed. 
Results: The measurements included: tensile strength (maximum load), tensile stress at maximum load and tensile 
strain at maximum load. The maximum load (tensile strength) of the polished specimens was lower, both for the SLA 
and DLP, with no statistical significance results. 
Conclusions: The conclusions indicated differences between maximum load and tensile stress at maximum load 
between polished and unpolished specimens, in both SLA and DLP groups. Althought the polishing process reduces 
the tensile strenght, the data analysis did not present statistically significant results. 
Keywords: 3D printing; surgical guide; tensile testing; tensile strength. 

 
Introduction 

Additive manufacturing (AM), has been 
intensively used in several fields of dentistry for 
obtaining three-dimensional (3D) printed 
devices [1,2]. In orthodontics, printed surgical 
guides are used to aid miniimplant placement 
in the palatum. Numerous studies have shown 
that the use of  printed surgical guides for mini-
implants have increased their  placement 
precision in the anterior region of the palate, 
thus increasing the predictibility of the 
treatment with temporary anchorage devices 
(TADs) [1,3,4-9]. 

Regarding the different printing 
technologies, extrusion, resin curing and 
powder fusion are most frequently used [2,3-
9]. The stereolithography and digital light 
processing are resin curing techniques, 
caractherised by exposure of photosensitive 

monomers to controlled high energy or 
ultraviolet light in order to obtain layers of 
cured materials [8,10-19]. The advantages of 
the stereolithography (SLA) and digital light 
processing (DLP) techniques are high 
resolutions and extra-finishing of the printed 
specimens in comparison with the extrusion or 
powder fusion methods [20]. 

The evaluation of the mechanical properties  
of the  printed components is a valuable 
indicator on the clinical behaviour of the above 
mentioned materials.  Several studies 
investigated the effects of the aging process, 
building orientation of the layers and pre-
conditioning [10,21-30]. Furthermore the resin 
producer provided information about basic 
mechanical properties as well [20-23]. 

Tensile test represents a testing method that 
provides information about the tensile strength 



 

ISSN 2601-6877, ISSN-L 2601-6877 (print)  ISSN 2668-6813, ISSN-L 2601-6877 (online)              Acta Stomatologica Marisiensis 2023;6(1)14-21 

 

15 
 

which enables  performance prediction during 
clinical use of a resin material. Tensile 
properties rely on several factors regarding the 
orientation of the layers and printing methods. 
However, few studies referred to the 
modifications of the tensile properties due to 
polishing and processing techniques [8,20-
21,24-27]. 

The main purpose of the present study is to 
measure the tensile strength  in two different 
types of 3D printed devices (SLA, DLP 
respectively) undergoing a standard polishing 
process or not.  

 

Material and methods 
Twenty-four standard specimens were 

manufactured in accordance with ASTM 
D638-14 (Standard Test Method for Tensile 
Properties of Plastics) to examine the tensile 
properties of the polished and unpolished mass 
materials and were used for the two different 
kind of printing methods. Using the 
recommended mass of materials for the 
manufacturing of surgical guides (DentaGuide, 
Asiga and Dental SG Resin, Formlab, 
respectively) were obtained twelve samples  by 
digital light processing procedure (Asiga Max 
UV, Asiga, Sidney, Australia), and other 12 
samples were obtained  by stereolitography 
technique (Form 2, Formlabs, Boston, MA, 
USA. The specimens obtained using each 
printing method were distributed into two sub-
groups: polished and unpolished. The post-
processing sequence of the SLA printed 
specimens consisted of a 5 min rinsing cycle in 
99% isopropanol solution, drying process by 
air exposure, and light curing (λ = 405 nm) at 
60 ◦C for thirty minutes. Finally, after 
removing the supports and evening the surface, 
finishing was performed. The polishing 
treatment was done according to the 
manufacturers recommendation: high grit 
sandpaper was used to even out and smooth 
support marks, then a pumice and a rag wheel 
were used to obtain a perfectly smooth surface. 

Type V specimen was used to perform 
tensile tests in accordance with the standard 
procedures ASTM D638-14. When a thickness 
of 7 mm or less is available the type I specimen 
shall be used as an optimal option.  

This test method can be used to generate 
data referring to tensile properties for the 
specification and control of plastics. This 
information is additionally helpful for the study 
of quality features, also sustaining the research 
and development domains.  

The testing machine is made of a testing 
device of the constant-rate-of-crosshead-
movement type that consists primarily of the 
following:  

- Fixed member- grip-carrying member that 
is fixed or virtually stationary.  

-A second moveable grip-carrying 
component is also described in the instruction 
manual. The grips used to hold the test 
specimen between the testing machine's fixed 
and movable members can either be fixed or 
self-aligning. The testing device's fixed and 
movable parts are rigidly connected to the fixed 
grips. 

When using this type of fixture, special care 
must be taken to insert and clamp the specimen 
so that the direction of pull through the center 
line of the grip assembly perfectly coincides 
with the long axis of the test specimen.   The 
self aligning grips are joined to the immovable 
and movable parts of the testing machine so 
that they align freely when a force is applied 
(the longitudinal axis of the specimen coalignes 
with the centreline of the grip assembly.  The 
specimens should be completely aligned with 
the direction of pull to prevent any rotating 
motion that could cause slippage in the grips. 
The amount of misalignment that self-aligning 
grips can tolerate has a precise limit. In order 
to prevent slippage related to the grips as much 
as possible, the test specimen must be held.  

-A drive mechanism that imparts a constant, 
controlled velocity to the moving element in 
relation to the stationary element. The control 
of this pace shall be in accordance with all the 
provided indications. A reliable load indicator 
that displays the total tensile load the specimen 
is carrying while being held by the grips is 
called a load indicator.  

Standard procedures for tensile properties 
recommends at least five specimens for each 
sample where isotropic materials or molded 
specimens are used [28].  For each specimen 
the process consisted in being loaded at a speed 
of 1 mm/min during the test and the tensile 
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properties of the material were measured as 
follows: tensile strength (tensile stress at 
maximum load), tensile strain at maximum 
load, and tensile modulus of elasticity (figure 
2). 

To get the tensile strength  divide the 
greatest load that the specimen could withstand 
in newtons (pounds-force) by the specimen's 
average original cross-sectional area in square 
meters (square inches) in the gage length 
segment. Tensile strength at yield or tensile 
strength at break, depending on which phrase 
is appropriate, should be reported and 
referenced to three significant figures and 
expressed in Pascals (pounds force per square 
inch). 

When consistent deformation occurs along 
the specimen gage length, elongation values are 
accurate and can be recorded. For engineering 
design, elongation values are quantitatively 
significant and appropriate. Nominal strain 
values are reported when non-uniform 

deformation (such as necking) takes place 
within the specimen gage length. Nominal 
strain values are only useful in terms of quality. 
The percentage change in grip separation 
related to the starting grip separation 
represents nominal strain. 

The modulus of elasticity, or the ratio of 
stress (nominal) to corresponding strain below 
a material's proportional limit, is calculated by 
extending the initial linear portion of the load-
extension curve and dividing the difference in 
stress corresponding to any segment of section 
on this straight line by the corresponding 
difference in strain.   

Tensile strength at yield is the measurement 
made at the point where the maximum stress 
occurs. Tensile strength at break is defined as 
the tensile load per unit area of minimal 
original cross section, borne by the test 
specimen at any given moment, within the gage 
boundaries, when the maximum stress occurs 
at break. 

    

  
A B 

Figure 1. Standard tensile test ASTM D638-14: A - SLA printed specimen, B - DLP printed specimen 

 
 
The data were analyzed using SPSSv17 

software for statistics. For the interpretation of 
the numerical variables registered, descriptive 

statistics were performed. Statistical analysis 
was performed using one-way analysis of 
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variance (ANOVA) and t-test. The results were 
considered significant at p < 0.05. 

  

 
Figure 2.  Stress-strain curves of the tensile test: SLA unpolished specimen 

 
 
Maximum load, tensile stress at maximum 

load and tensile strain at maximum load were 
measured for DLP and SLA 3D printed 

polished and unpolished guides. All data 
obtained after the evaluation the specimens are 
represented in table 1. 

  
 

Table 1.  Mean and standard deviations of the measured parameters for the specimens during the tensile test. p value 
of the ANOVA test 

Tensile 
property 

SLA 
Polished 
Mean± 
SD 

SLA 
Unpolished 
Mean± SD 

DLP 
Polished 
Mean± 
SD 

DLP 
Unpolished 
Mean± SD 

p Value c 

Maximum 
Load 
(N) 

239.51 
55.89 

428.34 
43.54 

331.00 
30.53 

456.83 
106.02 

0.003372 

Tensile 
stress at 

Maximum 
Load 

(MPa) 

23.03 
5.12 

51.08 
4.66 

32.70 
2.97 

43.69 
10.20 

0.02 

Tensile 
strain at 

Maximum 
Load 
(%) 

5.11 
2.50 

8.53 
1.36 

9.15 
3.35 

12.45 
1.98 

0.36 

 
 
The values for the maximum load (tensile 

strength) of the tested specimens were 
significantly different when all the four groups 
were compared (p=0.003372). The tensile 
stress at maximum load was also statistically 

different. Regarding the tensile stress, the same 
decrease was observed in this parameter for the 
SLA and DLP polished printed specimens, 
compared to the unpolished ones.  The 
maximum load (tensile strength) of the 
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polished specimens was decresed, both for the 
SLA and DLP printed specimens, however 
there was no statistical significance present. 

 
Table 2.  p values of the t test: is-insignificant, s- significant 

  
Polished-
Unpolished 

SLA-DLP 

 
SLA (p) DLP (p) Polished 

(p) 
Unpolished 
(p) 

Maximum 
Load (N) 

0.08is 0.21is 0.2is 0.44 is 

Tensile stress 
at 
Maximum 
Load (MPa) 

0.03s 0.01s 0.25 is 0.15 is 

Tensile strain 
at 
Maximum 
Load (%) 

0.43 is 0.07 is 0.2 is 0.3 is 

 
 

Discussions 
The aim of this present study is to measure 

the tensile properties of the materials that 3D 
printed surgical guides are made of, for 
orthodontic mini-implant positioning. 
Regarding the printing methods, SLA and DLP 
were considered. Both SLA and DLP printing 
methods work by exposing a resin in liquid 
form to a light source, UV (ultraviolet) laser 
beam (for SLA) and stationary UV light (for 
DLP) [11,12-22, 25].  Evaluation of the tensile 
properties of a certain material is 
recommended, especially when in vitro studies 
of their clinical behaviour are limited [27-30]. 
According to Chantarapanich, additively 
printed materials have mechanical properties 
that can be affected by both the unprinted 
material properties and the manufacturing 
method. The tensile strenght of epoxy resin 
materials increased after a 24 days cycle of 
ageing because the material has become stiffer 
but more brittle [30,31]. The same author 
studied the influence of post-processing 

treatment of the epoxy materials on their 
mechanical properties. His study concluded 
that increasing UV exposure time, increased 
the strength of the samples [30]. 

Polishing is recommended  after the post 
processing sequence of the printed guides [31-
35]. Our study shows a decreased tensile 
strenght for  both the SLA and DLP printed 
specimens after polishing, being in agreement 
with the principles cited in some recent articles 
[36, 37]. Our study is also in accordance with 
the findings of Kazemi and Rahimi [38]. They 
studied the influence exerted by the presence 
of the supports on the tensile strength of the 
samples printed by stereolitography. Their 
study demonstrated that the tensile strenght is 
influenced by the increasing roughness of the 
external surface of the specimens. In the 
meantime, it is well known that the strength of 
the appliance with symmetrically support was 
lower than in the same appliance, but 
unsymmetrically supported [39]. 
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When comparing the stereolitography 
printed specimen with the digital light 
processing-printed, neither the maximum 
tensile load and tensile stress were not 
significantly different (not for the polished and 
also not for the unpolished ones). There are 
several studies that investigated the 
fundamental tensile strenght and elasticity 
modulus of the elements printed by SLA 
technology. [27,40,41]. The results indicated 
that there are differences between the tensile 
modulus of 3D prints and their mass materials. 
Regarding specimens with edge build 
orientation the tensile properties are slightly 
different compared to the specimens with flat 
orientation [42, 43, 44, 45]. 

When it comes to the interpretation of the 
measurement results of our study concerning 
the usual prototypes, the standard samples 
underlined the mechanical effects on the 
material’s behaviour during polishing 
procedure.   

The main disadvantage of  the present 
research is represented by the in vitro design. 
Observing and testing how the surgical splints 
clinically behave could help in obtaining more 
accurate data. Amplfying the number of the 
samples and widening the testing methods to 
include flexurale and bending properties would 
also introduce significant data for further 
studies.  

 
Conclusions 

The conclusions of our study are as follows: 
1. When comparing the polished and 

unpolished specimens, for both the SLA and 
DLP printed materials, there were differences 
between maximum load and tensile stress at 
maximum load.  

2. Polishing reduces the tensile strenght 
of the specimens, however the values were not 
statistically significant. 
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Abstract 
Introduction: Prosthetic restorations in the frontal teeth, in addition to functional and prophylactic requirements, 
must respond in a special way to aesthetic needs. This desideratum is a challenge, especially when the support for 
the future prosthetic parts is not characterized by a uniformity of color. This paper wants to highlight the importance 
of the color of prosthetic abutments, in the case of single restorations, for the frontal teeth. Case presentation: This 
manuscript presents the clinical case of a patient, with different prosthetic abutments, namely: a hybrid implant 
abutment - titanium and zirconium (lateral incisor - 1.2), nonvital natural teeth (central incisors – 1.1 and 2.1) and a 
vital natural tooth (lateral incisor – 2.2). Three single ceramic crowns on zirconium were confectioned, one with 
implant support and the other two on dental support, and a veneer for the vital lateral incisor. Conclusions: The 
prosthodontist must develop the best prosthetic solution for each individual case, together with the technician, so 
that the aesthetic results are not negatively influenced by the different colors of the existing prosthetic abutments. 
Keywords: aesthetics, mixed abutments, anterior area, single crowns, case report. 

 
Introduction 

Over the years, numerous implant systems, 

implant abutments and types of prosthetic 

restorations have been introduced, with the 

aim of providing functional and aesthetic 

results as natural as possible, in cases of single 

teeth [1]. The use of implants in the aesthetic 

area is well documented in the specialized 

literature. Numerous studies have reported a 

success rate of implants inserted in this area, 

compared to those inserted in other segments 

of the maxillary bones [2]. The criteria 

underlying the success of an implant over time 

include: its biological integration, the absence 

of mechanical complications, and the aesthetic 

integration of the restoration with the adjacent 

teeth [2,3]. 

High demands and expectations are 

challenges for implant restorations in the 

aesthetic area [4]. Choosing the most suitable 

type of implant abutment is a critical step for 

the success of the final results. Titanium 

abutments have demonstrated longevity based 

on excellent biocompatibility and increased 

mechanical strength, although they often result 

in gray discoloration of the peri-implant 

mucosa [3,5]. Aesthetic requirements and high 

expectations are real challenges for prosthetic 

rehabilitation. Esthetic results have been 

improved by the development of ceramic oxide 

abutments, such as aluminum oxide and 

zirconium oxide, which have even better 

strength than titanium abutments [6]. 

Systematic studies comparing ceramic 

abutments with titanium abutments have not 

revealed significant differences in mechanical 

complications or their survival rate [7]. In 

terms of aesthetic results, zirconium abutments 

obtained better values than other materials [1] 

and a better color match was observed for 

ceramic restorations, although a color change 

of the mucosa could be highlighted for both 

types of materials [8]. Ytrium-stabilized 

zirconia for CAD-CAM technology has 

increased mechanical strength compared to 

alumina and biocompatibility comparable to 

that of titanium [9]. 

Regarding the influence of the type of 

crown retention: screwed or cemented, on the 

aesthetic results, in zirconia abutments, no 

significant differences were revealed between 

the two groups [10].  

The aesthetic results of different types of 

implant abutments were also evaluated 

according to the degree of patient satisfaction. 
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Most comparative studies between ceramic and 

titanium have not revealed significant 

differences in this regard [7,11]. Most of the 

time, however, when patients were dissatisfied, 

the main reason reported was related to the 

color of the dental crowns and their 

morphology [12]. 

The aim of this paper was to compare the 

aesthetic results obtained in the anterior area, 

when single multilayered ceramic crowns were 

made on zirconium support, also when the 

prosthetic substrate was different, both in 

color and in structure, such as: an implant 

abutment, dental abutments, next to a vital 

tooth, prepared for a ceramic veneer. 

 

Case presentation 
This case was conducted by a specialist in 

Prosthodontics with a clinical experience of 

more than 15 years (D.T.S.). In addition, the 

technical part was carried out by a dental 

laboratory, run by a technician with more than 

10 years of experience. 

A 26-year-old patient presents to a private 

dental clinic from Oradea, for specialized 

treatment in the maxillary frontal area, the main 

complaint being the dissatisfaction related to 

the color differences at the level of the upper 

incisors and therefore the unaesthetic smile. 

Following a thorough clinical examination and 

radiological investigations, it was found that 

tooth 1.2 (upper right lateral incisor), covered 

with a metal-ceramic crown, had a periapical 

granuloma, as a recurrence following an apical 

resection. For these reasons, it was decided to 

extract and replace it with an implant. 

Tooth 1.1 (upper right central incisor) had 

an inadequate filling with secondary caries and 

a negative response to the vitality test, so an 

endodontic treatment was recommended. The 

upper left central incisor (tooth 2.1), already 

had an appropriate endodontic treatment, as a 

result, two crowns were proposed for both 

central incisors. For tooth 2.2 (upper left lateral 

incisor), being vital and without dental diseases, 

besides a slight rotation, the application of a 

dental veneer was recommended to improve 

the aesthetic effect in this area. 

Figure 1 shows the dental and periapical 

status when the patient arrived in the dental 

office. 

 

 
Figure 1. Panoramic radiograph 
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After obtaining the patient's consent for this 

treatment plan, the extraction and insertion of 

an implant was performed in the same session. 

A Megagen Anyone implant with a diameter of 

4 mm and a length of 10 mm was chosen. 

In order to support the aesthetic and 

phonetic function for the pacient, an acrylic 

Kemeny flipper was made to cover the missing 

thooth 1.1 during the osseointegration period. 

Figure 2 represents the periapical 

radiograph at the time the healing cap was 

positioned and the endodontic treatment for 

1.1 was done. 

At the end of the approximately 6-month of 

osseointegration period, the patient presented 

for the continuation of the prosthetic 

treatment, for the maxillary frontal teeth.  

A healing cap was applied for 3 weeks to 

obtain a healthy gingival biotype and 

emergence profile for the future implant crown 

(Figure 3). 

 

  
Figure 2. Radiograph after implant placement Figure 3. Healing cap 

 

The established prosthetic treatment 

consisted of: three single porcelain crowns 

fused to zirconia,  one was a screwed implant 

supported crown with a hybrid abutment 

(titanium t-base and customized zirconium 

abutment) for tooth 1.2, and the other two 

crowns, on natural teeth, with different shades, 

respectively maxillary central incisors 1.1 and 

2.1, as well as a ceramic veneer on a vital tooth, 

therefore with a specific shade, on the lateral 

incisor 2.2. 

The major challenge in this case was 

represented precisely by the difference in color 

of the prosthetic substrate, and the need to 

obtain uniform, optimal and satisfactory 

aesthetic results for the patient. 

When the emerging gingival period has 

ended, before the preparation stage of the teeth 

for the covering crowns, respectively the 

veneer, an impression was recorded with a 

condensation silicone in a standard tray, to 

obtain temporary crowns by the direct method, 

as a provisional prosthetic treatment. 

The upper central incisors were prepared 

with a Chamfer finish line, and the 2.2 lateral 

incisor was made suitable for a veneer (Figure 

4). 

For the purpose of the impression, a 

transfer rod was fixed in the implant, and an 

individual open tray was used, the impression 

was made using an addition silicone, by the 

compressive method in one step (Figure 5). 
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Figure 4. Incisors preparation Figure 5. Transfer rod in the implant 

 

Given the particular characteristics of this 

case, together with the dental laboratory, the 

use a hybrid implant abutment was decided, 

specifically titanium t-base on which a 

customized zirconium abutment was 

cemented. To cover the discoloration of dental 

abutments, single multilayered ceramic crowns 

on zirconium caps were made, and the veneer 

was made of E-max ceramic. 

One week later, the patient was called for an 

intermediate session for the trial of the 

zirconium caps, which was attended by the 

ceramist to check and establish a desired final 

color, with a uniformizing and homogenous 

effect, which would lead to the desired 

aesthetic results for this area (Figure 6, 7). 

 

  
Figure 6. Zirconium caps Figure 7. Try-in of the zirconium caps 

 

 

Five days later, another trial session was 

done, for the zirconium caps with layered 

ceramics, when all the details related to length, 

shape, angles, phonation, and occlusion, were 

established (Figure 8). 

Next day, the final glazing stage was carried 

out (Figure 9). 
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Figure 8. Layered ceramics Figure 9. Crowns after glazing 

 

 

Dental crowns and the veneer, were 

cemented intraorally in the same session 

(Figure 10). In this regard, a recommended 

cement for the covering crowns was used, and 

a specific cement for veneers. 

The screwed implant crown was fixed in the 

implant and the screw tightened with a force of 

25 N cm. Teflon was placed in the head of the 

screw and the inspection hole was closed with 

composite. The crowns were then checked in 

terms of the desired aesthetic results and 

occlusal adaptation. 

 

 
Figure 10. Crowns after cementation 

 

Discussions 
Starting from the different shades of the 

prosthetic abutments and the need to cover 

and standardize them, it was decided to use 

zirconium caps, which will later be covered 

with the stratified ceramic by the manual 

technique. 

In the area of maximum visibility, such as 

the maxillary frontal teeth, achieving prosthetic 

perfection is most often challenging, an ideal 

that can be achieved by a perfect fusion 

between the pink area and the white area. In 

the case of implant supported crowns, we can 

therefore say that the pink aesthetics focus on 

the appearance of the peri-implant soft tissues, 

and the white aesthetics on the visually pleasing 

result of the crown itself [13]. The type of 

abutment chosen can influence the results, 

both of pink and white aesthetics. In the 

evolution of dental materials and the prosthetic 

workflow, the use of zirconium is increasingly 

common. Compared to metal abutments, this 

material offers advantages, especially related to 

an improvement in the appearance of soft 

tissues, by avoiding the "gray" discoloration of 

the mucosa, a particularly important aspect 

especially in situations with thin gingival 

biotype [10]. Zirconium is characterized by a 
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dense monocrystalline homogeneity, with a 

low corrosive potential and good radiopacity 

[14]. It has been vastly applied in dentistry due 

to its good mechanical properties, improved 

aesthetics, and excellent biocompatibility [15]. 

Aesthetics remain the major advantage of 

zirconium abutments over titanium, despite 

concerns about mechanical complications. 

Data on zirconia abutments with titanium 

inserts are insufficient, although the outlook 

for this design is promising [16]. There are 

numerous clinical studies that have highlighted 

the excellent clinical performance, including 

the esthetic results obtained in the case of 

single implant crowns in the anterior area, 

when a screw-mounted multilayer ceramic 

crown was used on a customized zirconia 

abutment [10]. Chen and Pan (2019) observed 

a high implant survival rate, a good biological 

integration and an outstanding aesthetic 

performance in a retrospective study, that 

aimed to assess the clinical performance of 

zirconia implant abutments supporting all-

ceramic crowns [17]. 

Based on all these aspects, we can conclude 

that zirconium abutments or zirconium 

ceramic prosthetic crowns represent an 

advantageous prosthetic option. 

  

Conclusions 
Zirconia as a dental biomaterial has firmly 

established its indications and is a gold 

standard. No contraindications are reported.  

In this case, the solution to use a hybrid 

abutment (titanium t-base and customized 

zirconium abutment) for the missing frontal 

tooth 1.2, proved to be a successful one. 

Regarding the color difference between soft 

tissues around teeth and implants, the hybrid 

zirconia abutments resulted in the least color 

difference. A porcelain fused to zirconia screw 

retained single crown proved  to be a good 

prosthetic choice to cover the abutment in this 

area. 

For the frontal teeth 1.1. and 2.1. with 

different colors of the dentine abutment, using 

porcelain fused to zirconia crowns proved to 

be also a good prosthetic option. Zirconium 

caps with multilayered ceramics, using the 

manual technique of layering in different 

ceramic shades, allowed to obtain the desired 

result. This case report highlights the need for 

a prosthetic substrate with as homogeneous 

color as possible, in order to obtain satisfactory 

final results, otherwise, obtaining them is 

possible, but the challenge is greater.  

The solution of covering prosthetic 

abutments with different structures and 

shades, with multilayered ceramic crowns 

fused to zirconia, proved to be a viable 

prosthetic treatment.   

It is important to emphasize that the 

prosthodontist must develop a specific 

treatment for each individual case. 
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Abstract 
An overdenture is a denture supported partly by soft tissues and partly by retained teeth or implants. Magnetic tooth-
retained overdentures are used to increase support, retention, and stability but also prevent alveolar ridge resorption. 
Magnetic attachments increase the retention of partial or complete dentures regardless of the path of the insertion 
and, in addition, can be used for abutment teeth with periodontal disease. This paper discusses two oral rehabilitation 
cases with total and partial tooth-retained overdenture. 
Keywords: magnetic attachment, overdenture, complete and partial edentulism. 

 
Introduction 

An overdenture is a denture supported 

partly by soft tissues and partly by retained 

teeth or implants. The connection between the 

remaining teeth and the denture is made with 

attachments, which are rigid or resilient 

connectors that redirect the occlusal forces. 

The attachments like bar and clip, stud, or 

magnetic attachment increase the stability and 

retention of the denture. 

Magnetic devices were introduced in 

prosthetic dentistry since the 1960s [1]. Since 

then, dental magnets have spread widely into 

prosthetic dentistry; current magnetic devices 

can be used successfully for natural abutments 

or osseointegrated implants [2, 3]. The magnets 

are manufactured in small dimensions, so they 

are used as retentive devices for complete 

dentures, removable partial dentures, 

obturators, and maxillo-facial prostheses [4]. 

Compared to implant-retained overdenture, 

tooth-retained overdenture is a cost-effective 

and straightforward treatment modality [5]. 

Conventional tooth-retained overdenture 

placement involves embedding the magnetic 

assembly into the denture base and introducing 

its corresponding keeper into the abutment 

root. The magnetic assembly holds the keeper 

with a retentive force [6]. 

This clinical report presents two oral 

rehabilitation cases with total and partial 

magnetically tooth-retained overdenture. 

 

Presentations of case series 
The first patient is a 52 years old male in 

good health with difficulties in mastication that 

wants a fixed restoration (figure 1). Computer 

tomography reveals insufficient bone for 

immediate implant placement due to 

extractions and maxillary sinuses 

pneumatization (figure 2). 

During the discussion of treatment options: 

an implants-supported restoration or a 

removable denture, the patient decides on 

magnet-retained overdenture because it is 

affordable, the final restoration is ready in a 

shorter period compared with implant-borne 

restoration, and relies on magnetic-attachment 

retention.  
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Figure 1. Preoperative aspect 

 

 
Figure 2. Imagistic aspect of maxillary arch 

 

The treatment plan includes a professional 

cleaning, root canal treatment for chosen 

abutment teeth, upper canines, preparation of 

abutment teeth for magnetic attachments, and 

reduction of remaining lateral incisor at the 

gingival level and sealing with a composite 

filling. The impression is taken for cast dowels 

and individual tray.  

The magnetic attachments used are 

Magfit® DX, Aichi Steel Corporation, Japan. 

The magnet is thin, has a round shape, and is 

embedded in the denture base. The keeper is 

cemented into the root canal. 

Abutment teeth need root canal treatment 

and crown section. The preparation of each 

abutment tooth involves a chamfer-type 

margin line, slightly divergent walls of the root 

canal, and a slightly convergent axial wall. 

After cementing the keepers', the functional 

impression is taken, and recorded the occlusal 

relationship. A complete maxillary overdenture 
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is fabricated, improving the patient's 

appearance and mastication (figures 3 and 4).  

 

  
Figure 3. Maxillary magnetic retained overdenture – 

mucosal aspect 
Figure 4. Postoperative aspect 

 

The second case is a 60 years old female patient with osteoporosis (figure 5). She complains about 

old bridges, which move, and mastication difficulties. She requests dentures as prosthetic treatment 

because of the medical conditions and the cost of implant therapy. 

 

 
Figure 5. Preoperative orthopantomography. 

 

The treatment plan involves removing the 

old bridges, extracting mobile teeth (1.4. and 

4.4.), and rehabilitating magnetic-retained 

partial overdenture with abutment teeth 1.3. 

and 2.3. for the maxilla and mixed prosthesis 

(bridge and partial skeletal denture) for the 

mandible (figures 6 and 7). The same magnetic 

abutments, Magfit® DX, are used for maxillary 

partial overdenture. 
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Figure 6. Mucosal aspect of magnetic 

retained partial overdenture. 

Figure 7. Postoperative aspect. 

 

Discussions 
The main objective in removable 

prosthodontics is to preserve the remaining 

teeth structure and the alveolar bone. Tooth-

retained overdentures transfer occlusal forces 

to the alveolar bone through the periodontal 

ligament of remaining teeth, consequently 

preventing alveolar bone resorption. 

The overdenture with magnetic 

attachments is a practical choice for abutment 

teeth with chronic periodontal disease because 

the magnetic assembles dissipate the lateral 

stress on the abutment teeth and improve 

clinical crown-to-root ratios [7, 8]. Even when 

the quantity of bone supporting the remaining 

teeth is not adequate for other attachments, it 

is suitable for magnetic attachment because 

cutting the crown improves the crown/root 

ratio, and no friction is involved in retaining 

the overdenture. 

Another advantage of magnetic 

attachments is that they do not depend on a 

particular insertion path like other attachments 

[9]. They can be used for partial or complete 

overdentures alone or with other retainers. 

Due to affordable treatment costs is a better 

alternative for implant overdenture [10]. 

Magfit® DX is suitable for a wide range of 

cases owing to its small size; it is suitable for 

situations where vertical space is limited [11]. 

The magnet is round and must be checked on 

the abutment root. Always root diameter 

should be wider than the magnet diameter to 

achieve the best magnetic force. In both cases, 

abutment teeth are maxillary canines that have 

adequate magnet sizes. Because the magnet is 

thin and the artificial canine has a good amount 

of structure, overdenture hide the magnet 

efficiently. 

The evaluation at 6, 12, and 24 months after 

treatment reveals good condition for remaining 

roots and dentures. No structural or functional 

modifications were found during the 

examination. 

The disadvantages include: it is more 

expensive than a simple denture, and the 

magnet can cause image distortion during the 

magnetic resonance imaging of the head and 

neck [12]. 

 

Conclusions 
Magnetic-retained overdenture is an 

uncomplicated treatment method. It is easy to 

use because it does not require special skills or 

equipment and has multiple patient benefits. 

The advantages of magnet retained 

overdenture are: simplicity, efficiency, low 

cost, minimal trauma for retained root, and no 

need for adjustment. 
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following order: Introduction, Materials and 
Methods, Results, Discussion and Conclusions. 
The length of the manuscript should be limited to 
5000 words (including references, tables and figures). 
Brief reports 
Brief reports refer to articles presenting a short 
communication related to an original preclinical or 
clinical study which is not a case presentation or a 
case series report. While the structure of the abstract 
and of the full text should be detailed similar to that 
for full original articles, the length of the manuscript 
should be shorter, the abstract limited to 200 words 
and the full text (including references, tables and 
figures) to 2.000 words. 
Letter to editor 
A letter to the editor may refer to an article recently 
published by the journal, commenting on the article 
in a constructive professional manner the content of 
which, in the opinion of the author(s) would add the 
current status of knowledge in the field. If accepted, 
the letter will be sent to the authors of the original 
article who will have the opportunity to respond and 
to have their response published in the same journal 
issue as the letter to the editor. The letters should be 
limited to 500 words, 5 references and 3 authors. No 
abstract is required. 
Editorial 
Editorials should be limited to 3000 words (including 
references) and should be related to an article 
published in the current number or to a specific topic 
that is current and of high interest to the readers. 
State-of-the-art papers 
The journal publishes state-of-the-art articles that 
aim to provide an update on the current status of 
areas of high interest to dental medical specialists. 
The main aim of such articles is to offer the specialist 
and other practitioners a source of continuous 
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education and forum for discussion. A state-of-the-art 
article should have a full text limited to 5.000 words, 
in addition to a 300 word unstructured abstract. 
Sections of the article should be divided using 
headings relevant to each particular case. 
Peer review process 
Submitted manuscripts are first checked to ensure 
that they comply with instructions to authors and are 
in accordance with the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals”, 
Annals of Internal Medicine, 1997,126, 36-47, and 
that all references, figures and tables meet the 
journal’s requirements. 
All manuscripts sent to the journal are routinely 
screened using specialized anti-plagiarism soft-wares. 
In all cases where any possible irregularity exists, the 
editorial office will follow the principles stated in 
COPE (Committee on publication ethics) guidelines. 
Only manuscripts complying with the above 
requirements and free of possible irregularities, will 
be entered into the review process. The author(s) will 
be informed that the manuscript has been accepted 
for review. 
Authors may suggest the names of potential 
reviewers and the Editor may choose, without 
obligation or explanation, to use one or more of 
these. Authors may also specify the names of a 
person(s) which they do not wish to review their 
manuscript, in which case a brief explanation should 
be given. 
All articles will be reviewed by at least two peers with 
expertise in the manuscript’s subject matter. The 
identities of the reviewers, chosen by the editor, will 
not be disclosed to the authors. 
The average time from submission to a decision 
following the first review is approximately 4-6 weeks. 
Based on the reviewers’ opinion, the Editor will 
choose one of the following alternatives: 

• Accepted; 

• Minor revisions required; 

• Major revisions required; 
In cases where revision is required, the author(s) will 
be invited to amend their manuscript, which should 
be resubmitted as soon as possible, but not later than 
6 weeks. The revised manuscript will be reappraised 
by the initial reviewers and notification of a final 
decision will be sent to the author in approximately 
three weeks. 
After acceptance and prior to publication, authors will 
receive a pdf file with the edited version of their 
manuscript for final proofreading and will be asked to 
carefully check the completeness and accuracy of the 
text, tables and figures. 
 
Complaints 
In cases where the authors wish to file a complaint, 
please contact the editorial office: 
Acta Stomatologica Marisiensis Journal 
George Emil Palade University of Medicine, 
Pharmacy, Science and Techology  from Tirgu Mures 
Gheorghe Marinescu street no.38, Tirgu Mures, 
540139, ROMANIA 
Phone: +40-265-21 55 51, fax +40-265-21 04 07 
Email: asmj@umfst.ro 
Please describe the reason for the complaint and 
specify the address for correspondence. Where the 
complaint is related to the editorial process, related 
to a manuscript, please include the name of the 
manuscript and the date the manuscript was 
submitted. The Editor in Chief, together with the 
editorial office will analyze the complaint and will 
answer to your complaint in a maximum of three 
working days.

 
 
 
 
 
 


