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Abstract: This article presents a clinical case focused on the adhesive cementation of lithium disilicate press ceramic restorations in 

distal posterior teeth, emphasizing both the material’s intrinsic properties and its clinical implications. Lithium disilicate offers a unique 

combination of high flexural strength, controlled translucency, and excellent marginal integrity, making it particularly suitable for 

esthetically demanding and functionally loaded distal restorations. Prior to tooth preparation, the deep margin elevation (DME) technique 

was employed to reposition subgingival margins to a more accessible supragingival level. This step provided optimal control of the operative 

field and served as a biologically sound foundation for a minimally invasive preparation of sound dental tissues, preserving enamel and 

dentine while facilitating adhesive procedures. The article outlines a step-by-step cementation protocol tailored to the optical behaviour 

and mechanical resilience of lithium disilicate ceramics. It also discusses the comparative use of different ceramic materials in distal 

regions, highlighting their indications based on structural and esthetic requirements. The microstructural stability and adhesive 

compatibility of lithium disilicate contribute to predictable long-term performance. By integrating the advantages of the DME technique 

with evidence-based adhesive protocols, clinicians can achieve durable, esthetic, and biologically harmonious outcomes in posterior 

adhesive dentistry. 

 

Keywords: adhesive dentistry, indirect restoration, lithium disilicate, marginal elevation, press ceramic 

 

1. Introduction 
 

The demand for esthetically pleasing and biologically 

compatible restorative materials has led to significant 

advancements in ceramic systems [0]. Among these, 

pressable ceramics, particularly lithium disilicate-based 

materials, have gained prominence due to their ability to 

combine high fracture resistance with excellent esthetic 

integration. These materials are fabricated by heat-pressing, 

allowing precise adaptation to complex tooth preparations 

and delivering restorations that closely mimic the optical 

properties of natural dentition. Indirect restorations, including 

onlays, veneers and full-coverage crowns, benefit from the 

mechanical strength and translucency of pressable ceramics. 

Compared to conventional feldspathic porcelain, pressable 

systems exhibit superior marginal adaptation and reduced 

susceptibility to microleakage, especially when bonded using 

adhesive cementation protocols [[2]]. The combination of 

controlled surface treatment, adhesive bonding, and 

optimized preparation design contributes to long-term clinical 

success. Recent studies have emphasized the importance of 

isolation, thermocycling resistance, and adhesive interface 

stability in determining restoration longevity [[3]], [[4]]. In 

cases where subgingival margins compromise isolation and 

adhesive control, the application of deep marginal elevation 

(DME) has emerged as a valuable strategy. By relocating the 

cervical margin coronally using a flowable or preheated 

composite, DME facilitates optimal moisture control and 

enhances the effectiveness of adhesive cementation [[5]]. 

This technique not only improves access and visibility during 

bonding procedures but also contributes to better marginal 

integrity and reduced risk of contamination [[6]]. When 

integrated into the restorative workflow, DME supports the 

long-term stability of the adhesive interface and reinforces the 

biomechanical performance of lithium disilicate restorations 

[[7]]. Moreover, patient-centered outcomes, such as esthetic 

satisfaction and functional durability, further support the use 

of pressable ceramics in both anterior and posterior 

applications. This case report aims to demonstrate the clinical 

integration of deep margin elevation with adhesive 

cementation of lithium disilicate ceramic restorations in 

posterior teeth. The case highlights the significance of 

combining DME with lithium disilicate ceramics to enhance 

the clinical longevity, esthetics, and minimally invasive 

nature of posterior restorations. 

 

2. Clinical Case 
 

36-year-old female patient with no significant medical history 

presents for a dental visit 2 years after her last check-up. She 

reported mild sensitivity to hot and cold foods and beverages. 

Radiographic (Fig.1) and physical (Fig.2) examinations 

indicate large obturation, marginal discolouration and the 

presence of secondary carious lesions affecting teeth #27 and 

#28. The cold test performed on vital dental elements is 

positive, highlighting the absence of irreversible pulp 

pathologies. Diagnosis is mesio-occlusal-disto-buccal carious 

lesions on #27 and #28. Since the patient requested an esthetic 

restoration, we decided on a treatment plan involving indirect 

ceramic restorations #27 and #28 cemented by dual-curing 

cement. 
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Figure 1: Preoperative radiographic observation 

 

 
Figure 2: Intraoral preoperative view - teeth #27and #28 

 

The operative field was initially isolated using Optragate 

(Ivoclar, Liechtenstein), followed by the removal of carious 

tissue and existing restorations on teeth #27 and #28. Upon 

completion of caries excavation, a rubber dam was placed to 

ensure optimal isolation. All prepared surfaces were then air-

abraded with 50 μm aluminum oxide (Al₂O₃) particles to 

enhance micromechanical retention (Fig.3). 

 

 
Figure 3: Prepared surfaces with Al2O3 

 

Subsequently, an immediate dentin sealing (IDS) protocol 

was implemented using a total-etch adhesive system, Syntac 

(Ivoclar, Liechtenstein). This step served to eliminate 

undercuts, protect freshly exposed dentin, and improve 

adhesive performance. To facilitate gingival margin 

relocation, a flowable composite resin, Tetric EvoFlow 

(Ivoclar, Liechtenstein), was applied ( Fig. 4). 

Figure 4: Immediate sealing protocol with prepared surfaces 

for adhesive procedure and marginal elevation. 

 

The deep margin elevation (DME) technique employed in this 

case represents a minimally invasive strategy for managing 

subgingival margins. By repositioning the margins coronally 

with a composite layer, DME enhances the feasibility of 

adhesive procedures, improves accessibility for conventional 

impression-taking or digital scanning, and ensures reliable 

isolation throughout the restorative workflow. Elevating the 

margins to a supragingival or equigingival position 

contributes to predictable adhesive bonding, conserves 

healthy tooth structure, and minimizes the need for surgical 

crown lengthening. These benefits align with the findings 

reported by Keremedchieva et al., supporting the long-term 

functional and esthetic success of the approach [[8]], [[9]]. 

 

The next step was cavity preparation for indirect restorations 

with red diamond burr 845KR.FG.016.A2 (Komet, 

Germany). The vestibular wall and the distal part of the 

palatal wall of #28 were structurally compromised, therefore, 

cusp reduction was necessary. The cavity margins were 

finished with red and yellow ring diamond cutters. 

 

A digital impression was obtained using a Medit i700 

Intraoral 3D Scanner (Fig.5). Following verification of 

impression accuracy, the ceramic shade was determined using 

the Vita Shade Classic guide, and the impression was 

subsequently forwarded to the dental laboratory.  

 

 
Figure 5: Digital impression 

 

For the fabrication of the indirect restorations, IPS e.max 

Press (Ivoclar, Liechtenstein) was utilized (Fig.6). 
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Figure 6: Indirect restorations 

 

Upon receipt, the restorations were clinically assessed for 

marginal fit and proximal contact accuracy, and then 

conditioned according to the recommended adhesive protocol 

prior to final cementation (Fig. 7). 

 

 
Figure 7: Assessment of the marginal fit and proximal 

contact accuracy of indirect restorations on teeth #27 and 

#28 

 

The internal surface of the ceramic inlay was gently air-

abraded using 50 μm aluminum oxide (Al₂O₃), followed by 

etching with 10% hydrofluoric acid for the recommended 

duration. The restoration was then thoroughly rinsed under 

running water, placed in an ultrasonic bath for 

decontamination, rinsed again, and air-dried (Fig.8). A silane 

coupling agent (Monobond Plus; Ivoclar, Liechtenstein) was 

applied for 60 seconds in accordance with the manufacturer’s 

instructions. Subsequently, a bonding agent (Heliobond; 

Ivoclar, Liechtenstein) was applied, and the conditioned inlay 

was stored in a light-protective box until cementation.  

 

 
Figure 8: Etched and air-dried ceramic surface 

 

With the rubber dam in place, the tooth surface was 

selectively air-abraded using 29 μm Al₂O₃ particles, taking 

care to preserve adjacent structures. At this stage, the tooth 

was ready for adhesive cementation (Fig. 9). 

 

.  

Figure 9: Isolated surfaces ready for the cementing 

procedure 

 

The tooth was rinsed and lightly dried. For the dental substrate 

treatment, 37% orthophosphoric acid (N Etch ®, Ivoclar, 

Liechtenstein) was applied for 20 seconds followed by 

washing and air drying (Fig 10) three consecutive coats of the 

adhesive system Syntac ( Ivoclar, Liechtenstein) were used 

for 20 seconds then gently dried after  

 

 
Figure 10: Tooth 27 after etching and protected 26 and 28 

with teflon tape 

 

each step. During the cementation process, dual-curing 

cement Variolink II (Ivoclar, Liechtenstein) is applied to 

entire surface of ceramic restoration  Upon positioning and 

pressing the restoration into place, cement was extruded from 

the margins. 

 

Excess luting material was carefully removed using a brush, 

dental probe, and dental floss. A preliminary light-curing 

phase of 5 seconds was performed to initiate polymerization 

and facilitate efficient removal of residual cement, followed 

by a 20-second light-curing cycle on each surface. As the 

resin cement began to polymerize, its consistency allowed for 

clean marginal finishing [[10]], [[11]]. 

 

Final polymerization was conducted for 60 seconds on the 

mesio-buccal, disto-buccal, mesio-lingual, disto-lingual, and 

occlusal surfaces using a high-intensity LED curing unit 

(Bluephase Style; Ivoclar, Liechtenstein) delivering 

1200 mW/cm². To ensure complete polymerization and 

eliminate the oxygen-inhibited layer, the restoration was 

coated with a glycerin-based gel and subjected to an 
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additional 20-second light-curing cycle on each surface 

(Fig. 11, Fig.12). 

 

 
Figure 11: Final polymerization after replacing the glycerine 

gel #27 

 

 
Figure 12: Immediately after final cementation of 27 

 

The same procedure was repeated for #28. The occlusion was 

checked, and the restoration was finished and polished (post-

cementation instructions were given to the patient) (Fig.13, 

14, 15). To conclude, the fit and adaptation of the indirect 

restoration were assessed using a dental radiograph. (Fig. 16) 

 

 
Figure 13: Tooth 28 after etching and protected 27 with 

teflon tape 

 

 
Figure 14: Immediately after final cementation of #28 

 

 
Figure 15: After removing the rubber dam, an occlusal 

check of #27 and # 28 

 

 
Figure 16: Postoperative radiographic observation 

 

3. Discussion 
 

The clinical performance of pressable ceramic indirect 

restorations has been extensively validated through both 

short- and long-term studies [[12]], [[13]]. These materials, 

particularly lithium disilicate-based ceramics, offer a 

favorable combination of esthetics, mechanical strength, and 

marginal integrity. In the present study, the restorations 

demonstrated high survival rates and minimal marginal 

discoloration over the observation period, consistent with 

findings from recent retrospective and randomized trials 

[[14]], [[15]]. 

 

One of the key factors influencing restoration longevity is the 

cementation protocol. Dual-cure resin cements paired with 

contemporary adhesive systems—especially eighth-
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generation adhesives—have shown superior bonding 

performance, enhancing retention and resistance to functional 

stresses [[16]]. The adhesive interface plays a critical role in 

preventing microleakage and debonding, particularly in 

posterior restorations subjected to high occlusal loads [[17]]. 

 

Marginal adaptation and fracture resistance were also 

positively influenced by precise preparation design and 

controlled occlusal reduction [[18]]. Studies have shown that 

pressable ceramics exhibit higher fracture toughness 

compared to feldspathic ceramics, making them suitable for 

onlays and full-coverage restorations in molar regions [[2]]. 

Table 1  presents the mechanical properties of different 

ceramics, indications, and limitations for their application in 

indirect restorations [0], [[19]], [[20]]. Failures, when present, 

were predominantly linked to parafunctional habits or 

inadequate bonding protocols. 

 

 

 

Table 1: Types of ceramics, indications, and limitations for their application in indirect restorations. 

 

Esthetic outcomes were consistently rated highly by patients, 

with pressable ceramics offering translucency and shade 

matching comparable to natural dentition. Their ability to 

mimic the optical properties of enamel and dentin contributes 

to their acceptance in both anterior and posterior applications. 

 

In addition to optical and mechanical properties, the 

tribological behavior of dental ceramics plays a critical role in 

their long-term clinical performance, particularly in distal 

regions subjected to high occlusal loads. Tribological 

characterization—encompassing wear resistance, frictional 

response, and surface degradation—provides insight into how 

materials interact with antagonistic dentition over time [[21]]. 

Lithium disilicate ceramics demonstrate favorable tribological 

profiles, offering a balance between sufficient hardness and 

low abrasiveness to opposing enamel. Kuaw et al. reported 

that the glassy matrix of lithium disilicate ceramics exhibits 

low fracture toughness and suboptimal microstructural 

properties, making it susceptible to degradation during wear 

cycling. This deterioration facilitates the release of embedded 

crystalline particles, which in turn elevates surface roughness, 

intensifies friction, and contributes to increased wear of the 

opposing dentition [[22]]. Their microstructural stability 

under cyclic loading contributes to sustained surface integrity 

and reduced wear of both the restoration and antagonist. In 

contrast, materials such as zirconia, while superior in fracture 

toughness, may exhibit higher wear potential against natural 

teeth if not properly polished or glazed [[23]]. Understanding 

these tribological distinctions supports informed material 

selection and enhances the predictability of adhesive 

restorations in functionally demanding distal zones. 

The application of the deep margin elevation (DME) 

technique relocates subgingival margins to a supragingival 

position, allowing minimally invasive preparation without 

encroaching upon proximal retention zone. By eliminating the 

need for extensive mechanical exposure of deep margins, 

DME preserves sound enamel and dentine, providing a stable 

substrate for adhesive bonding and maintaining the biological 

integrity of the restored tooth, following the biomimetic 

strategy [[24]], [[25]]. A retrospective study by El-Ma’aita et 

al. followed 28 teeth treated with DME and indirect adhesive 

restorations over a mean of 25.4 months. The results showed 

stable marginal adaptation, minimal recurrent caries, and no 

significant discoloration, suggesting that DME can maintain 

restorative integrity over the short to mid-term [[26]]. 

Similarly, a systematic review by Sadeghnezhad et al. found 

that DME significantly reduces microleakage compared to 

restorations placed directly at subgingival margins, enhancing 

the seal and longevity of adhesive restorations [[27]]. This 

approach supports a conservative restorative philosophy, 

where margin relocation facilitates access, enhances adhesive 

control, and minimises unnecessary removal of healthy dental 

structure during the preparation for indirect restorations. 

 

Despite these advantages, limitations remain. The technique 

sensitivity of adhesive cementation and the need for precise 

isolation during bonding can pose clinical challenges. 

Additionally, while pressable ceramics perform well under 

controlled conditions, their behavior in compromised 

substrates [[28]] or high-risk patients warrants further 

investigation. 
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The search for an optimal, minimally invasive, and efficient 

cavity preparation design remains an ongoing focus in 

restorative dentistry. Scientific investigations continue to 

explore how cavity geometry can be optimised to balance 

structural preservation and adhesive performance. With the 

aid of advanced digital technologies, simulations of various 

cavity configurations are being developed, enabling the 

creation of analytical models for stress distribution and 

biomechanical evaluation [[29]], [[30]], [[31]]. In 2017, 

Marco Veneziani introduced updated clinical indications and 

a morphology-driven preparation technique for posterior 

indirect adhesive restorations, which prioritizes anatomical 

preservation and functional integrity [[32]].  

 

4. Conclusion 
 

The clinical case demonstrates that the application of the deep 

margin elevation (DME) technique provides a predictable and 

biologically sound approach for managing subgingival 

margins prior to indirect adhesive restoration. By relocating 

the cervical margin to a more accessible supragingival 

position, DME allows subsequent tissue preparation to be 

carried out with minimal removal of sound dental structure. 

This conservative approach eliminates the need for extensive 

extension into retentive zones that would otherwise 

compromise tooth integrity during preparation for a lithium 

disilicate ceramic restoration. The technique enables optimal 

field control, improved adhesive conditions, and facilitates the 

design of a stable and durable adhesive interface. Within the 

presented case, the DME protocol proved to be a valuable 

minimally invasive alternative to traditional surgical or 

extensive mechanical exposure of deep margins, ensuring 

both functional longevity and esthetic satisfaction. The 

outcomes reaffirm the significance of tissue preservation as a 

key principle in contemporary adhesive and biomimetic 

restorative dentistry. 
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