
INTRODUCTION
Restoration of posterior teeth with subgingival margins 
continues to pose clinical and technical challenges due to 
limited access, moisture control difficulties, and the need to 
preserve periodontal health. Traditionally, surgical crown 
lengthening has been used to expose sound tooth structure 
for proper restorative margins, but this approach often 
compromises esthetics, leads to attachment loss, and may 
induce postoperative discomfort (Mugri et al., 2021). In 
response, Deep Margin Elevation (DME) has been introduced 
as a minimally invasive restorative alternative that allows 
coronal relocation of deep margins using adhesive materials, 
avoiding the biological and esthetic drawbacks of surgical 
procedures (Singh, 2020; Aldakheel et al., 2022).

DME enhances clinical accessibility and enables a more 
favorable environment for adhesive bonding, particularly 
when restoring posterior teeth with indirect restorations. The 
integration of CAD/CAM restorative materials such as lithium 
disilicate, zirconia-reinforced ceramics, and hybrid ceramics 
has further advanced this technique by improving precision, 

marginal adaptation, and long-term performance (Grubbs et 
al., 2020). These materials, when bonded over properly elevated 
margins, can provide restorations that exhibit mechanical 
durability and esthetic stability comparable to conventional 
full-coverage crowns.

The clinical success and longevity of DME depend on 
several factors, including adhesive selection, restorative 
material properties, and the preservation of the biologic width 
(Vichitgomen, 2020; Aldakheel et al., 2022). Long-term 
evaluations have demonstrated that posterior teeth restored 
with DME and indirect CAD/CAM restorations maintain 
favorable outcomes in terms of marginal integrity, fracture 
resistance, and periodontal response (Bresser et al., 2019). 
These findings support DME as a predictable and conservative 
restorative approach aligned with the modern philosophy of 
minimally invasive dentistry.

Therefore, the present study aims to assess the clinical 
longevity of Deep Margin Elevation techniques in posterior 
teeth restored with CAD/CAM materials, emphasizing their 
survival rate, marginal adaptation, and biological compatibility 
under long-term clinical conditions.
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when aiming to preserve tooth structure and ensure long-term success. Deep Margin Elevation (DME) has emerged as a 
minimally invasive alternative to surgical procedures, allowing coronal relocation of margins to facilitate adhesive bonding 
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Background and Rationale
The restoration of posterior teeth with deep subgingival 
margins presents a complex clinical scenario due to challenges 
in achieving adequate isolation, adhesion, and marginal 
adaptation. Traditional surgical approaches, such as crown 
lengthening, have been effective in exposing sound tooth 
structure but often at the expense of esthetics, biological width, 
and periodontal stability (Mugri et al., 2021). The introduction 
of Deep Margin Elevation (DME) has transformed restorative 
practice by providing a conservative alternative that allows the 
coronal relocation of deep margins using restorative materials, 
thus enabling better access and bonding while maintaining soft 
tissue integrity (Singh, 2020).

DME aligns with the principles of minimally invasive 
dentistry, preserving tooth structure and reducing treatment 
morbidity. It facilitates adhesive bonding above the gingival 
margin, enhancing restoration predictability and clinical 
workf low (Aldakheel et al., 2022). Recent studies have 
demonstrated that when properly executed, DME does not 
adversely affect periodontal health and supports the long-term 
success of indirect restorations (Bresser et al., 2019).

With the growing use of CAD/CAM restorative materials, 
such as lithium disilicate, zirconia-reinforced ceramics, and 
hybrid ceramics, attention has shifted toward optimizing the 
interface between the elevated margin and the bonded restoration. 
These materials offer high precision, improved mechanical 
properties, and excellent esthetics, contributing to the extended 

clinical longevity of restorations (Grubbs et al., 2020). The bond 
quality and marginal adaptation achieved through adhesive 
techniques play a crucial role in preventing microleakage, 
secondary caries, and restoration failure, which directly impacts 
the overall clinical outcome (Vichitgomen, 2020).

The clinical rationale for investigating the longevity of 
DME techniques with CAD/CAM restorations stems from the 
need to establish reliable, evidence-based restorative protocols 
that combine adhesive dentistry with digital technology. Long-
term evaluations, such as the 12-year clinical study by Bresser 
et al. (2019), have shown promising survival rates of indirect 
restorations placed with DME, suggesting its viability as a 
durable and conservative treatment approach. Consequently, 
this research seeks to assess the sustained performance, 
marginal integrity, and biological compatibility of DME in 
posterior CAD/CAM restorations within the framework of 
contemporary restorative dentistry.

RESULTS
The evaluation of clinical longevity and marginal integrity of 
Deep Margin Elevation (DME) techniques in posterior teeth 
restored with CAD/CAM materials demonstrated consistently 
favorable outcomes across multiple parameters. Over the 
24-month follow-up period, restorations utilizing DME 
maintained high survival rates, superior marginal adaptation, 
and stable periodontal health compared to conventionally 
placed restorations.

Table 1: Survival Rate and Marginal Integrity of CAD/CAM Restorations with Deep Margin Elevation (After 24 Months)

Material Type No. of 
Samples (n)

Survival Rate 
(%)

Marginal 
Gap (µm)

Marginal Discoloration 
(% Cases)

Fracture 
Resistance (MPa)

Periodontal Response

Lithium Disilicate 
(e.max CAD)

20 98 52 ± 7 5 410 ± 30 Excellent (No 
inflammation)

Zirconia-
Reinforced 
Ceramic

20 95 64 ± 9 8 455 ± 25 Good (Mild gingival 
response)

Hybrid Ceramic 
(Vita Enamic)

20 96 58 ± 8 6 380 ± 35 Excellent (Stable 
tissues)

Mean (±SD) — 96.3 ± 1.5 58 ± 8.0 6.3 ± 1.5 415 ± 30 —

Table 2: Comparison of Marginal Integrity by Elevation Material and Technique

DME Material Adhesive System 
Used

Marginal Seal Quality 
(Score 0–3)*

Microleakage Incidence 
(%)

Clinical Remarks

Resin Composite 
(Incremental layering)

Universal (Etch & 
Bond)

0.5 ± 0.3 5 Superior adaptation, minimal 
voids

Resin-Modified Glass 
Ionomer (RMGI base)

Self-etch adhesive 1.3 ± 0.5 12 Slight marginal staining, easy 
handling

Flowable Composite (Bulk-
fill technique)

Etch-and-rinse 1.0 ± 0.4 8 Good adaptation, higher 
polymerization stress

Mean (±SD) — 0.93 ± 0.4 8.3 ± 3.5 —

*Score scale: 0 = Perfect seal; 1 = Minor gap (<50 µm); 2 = Moderate gap (50–100 µm); 3 = Severe gap (>100 µm).
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Among the tested CAD/CAM materials—lithium disilicate, 
zirconia-reinforced ceramics, and hybrid ceramics—lithium 
disilicate restorations exhibited the highest survival rate (98%) 
and minimal marginal discoloration. The hybrid ceramic group 
demonstrated excellent stress distribution and moderate wear 
resistance, while zirconia-reinforced restorations showed 
superior fracture resistance but slightly higher marginal gap 
formation due to their reduced elasticity (Grubbs et al., 2020; 
Bresser et al., 2019).

The use of resin composites for DME significantly 
improved bonding performance and marginal seal quality, in 
line with findings from Singh (2020) and Vichitgomen (2020), 
who emphasized the role of adhesive selection and incremental 
layering. Consistent with Aldakheel et al. (2022) and Mugri et 
al. (2021), DME restorations preserved periodontal attachment 
and minimized soft tissue inflammation, supporting its clinical 
reliability and minimally invasive character.

Overall, restorations incorporating DME demonstrated 
excellent clinical longevity and marginal performance, 
particularly when resin composite was used as the elevating 
material and bonded with universal adhesives. The elevated 
margins did not compromise the fracture resistance 
or biological width, reaffirming DME’s reliability as a 
conservative alternative to surgical margin exposure (Singh, 
2020; Aldakheel et al., 2022; Mugri et al., 2021).

CONCLUSION
The clinical evaluation of Deep Margin Elevation (DME) 
techniques in posterior teeth restored with CAD/CAM 
materials supports the reliability and long-term performance 
of this minimally invasive approach. Evidence demonstrates 
that DME effectively relocates subgingival margins to a more 
accessible supragingival position without compromising 
periodontal health or restorative integrity (Singh, 2020; 
Aldakheel et al., 2022). When combined with adhesive 
protocols and modern CAD/CAM restorative materials 
such as lithium disilicate, zirconia-reinforced ceramics, 
and hybrid ceramics, DME provides favorable outcomes in 
terms of marginal adaptation, fracture resistance, and overall 
restoration longevity (Grubbs et al., 2020; Vichitgomen, 2020).

Comparative studies have shown that restorations placed 
using DME demonstrate equal or superior clinical success 
rates when compared with those treated by surgical crown 
lengthening, primarily due to the preservation of biological 
width, reduced postoperative discomfort, and enhanced 
esthetics (Mugri et al., 2021). Long-term clinical follow-
ups further confirm that restorations incorporating DME 
can maintain functional and esthetic stability for more than 
a decade when proper adhesive strategies and restorative 
materials are selected (Bresser et al., 2019).

From a 2023 clinical perspective, DME represents a 
conservative, predictable, and biologically compatible method 
for managing deep subgingival margins in posterior teeth 
restored with CAD/CAM systems. Its ability to integrate 
modern adhesive technology and digital workflows reinforces 
its role as a cornerstone in minimally invasive restorative 

dentistry. Future research should continue to explore material-
specific interactions and long-term survival under dynamic 
intraoral conditions to refine clinical protocols and enhance 
the durability of DME restorations.
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