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Abstract

From a restorative point of view there are many options to restore cavities with extended coronal distruction such as: direct,

semi-direct, indirect resin-based procedures and indirect ceramic restorations. As digital dentistry became more prevalent, indirect

ceramic restorations is the treatment choice for such situations. To illustrate this, we present a case report where two large cavities

on posterior teeth have been restored using digital impression and ceramic restorations.
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Introduction

The technological expansion of recent decades across all fields
globally has triggered to the development of new techniques and
protocols in dental medicine. In this context, the evolution of
materials and adhesive systems had a significant impact on indirect
restorations of posterior teeth, leading to important changes in

treatment planning.

Partial restorations of posterior teeth allow for the preservation
of the remaining dental structure, increase the tooth’s resistance

to fracture, and restore masticatory, phonetic, and aesthetic

functions. These restorations can be classified as inlays (it has no
cuspal protection), onlays (it covers at least one cusp) and overlays

(it covers all the cusp) [1,2].

Ceramic inlays were first introduced in the late 1880’s but
because of their failure rate and difficulties in manufacturing, the
In 1835, John Murphy from London

crafted the first porcelain inlay. The ceramic inlay preceded the

did not become popular [3].

metallic inlay. In 1880, Ames and Swasery used polished foil for
inlay fabrication, a technique employed until the first decade of
the 20" century. In 1897, the first cast inlay was introduced, a
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breakthrough attributed to Philbrook. This innovative technique
was later presented to the Iowa State Dental Society, marking a
significant milestone in restorative dentistry. Although Taggart
introduced the lost-wax technique in 1907 [4], the popularity of
restoration grew thanks to contributions from Lane, Van Horn,
Weinstein, Sonder, Schew, and Hollenback, who introduced new

materials and techniques [5].

Even though resin-based composite materials have been
used for many years to restore cavities with extended coronal
distruction, the interproximal contact of these kind of restorations
can deteriorate over time because of high occlusal wear. Besides
this, the polymerization shrinkage, which is dependent of the
location and depth of the restoration, is an additional disadvantage
[6]. To overcome some of the disadvantages of the resin-based
direct composite materials, restorations obtained through CAD/
CAM (computer-aided design and computer-aided manufacturing)
technology provide an ideal occlusal morphology and proximal

contouring when restoring decayed posterior teeth [7,8].

In this article is presented a clinical case of two direct composite
restoration replaced by two indirect lithium-disilicate CAD-CAM
ceramic restorations (IPS E Max CAD, IvoclarVivadent), on vital
teeth.

Clinical Case Report

A healthy 36-year-old woman visited the dental clinic,
complaining of dental sensitivity to thermal stimuli and expressing
dissatisfaction with the aesthetics of restorations in quadrants III

and IV.

Following clinical and complementary examinations, fractured
and poorly adapted restorations were observed on teeth 3.6 and
4.6, with deficient contact points (Figure 1, 2).

The recommended treatment plan was to replace the existing
restorations with highly aesthetic, well-adapted, and durable ones.
A written informed consent has been provided by the patient
accepting the treatment plan and approving the publication of all

the case details and any accompanying pictures.
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Figure 1: [nitial aspect of the lower arch - lingual view.

Figure 2: Initial aspect in maximum intercuspation - vestibular

view.

Based on the clinical examination and complementary tests,
the recommended treatment plan involved ceramic indirect
restorations for teeth 3.6 and 4.6. After determining the color of
the future restorations, the old fillings were removed along with
the altered dentin, in accordance with general preparation design
rules: ensuring the axis of insertion, defining preparation margins
clearly - creating a threshold for proper marginal seal, ensuring
preparation margins are at least 0.5-1 mm away from the occlusal
stop.

The next step involved retracting the gingival sulcus to properly

finish the cervical margins (Figure 3).
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Figure 3: Prepared teeth aspect - lingual view.

For impressions, the intraoral scanning (I0S) method was
chosen using the MEDIT i500 scanner. The scanning began with Figure 6: Mandibular impression - oblique occlusal view.
the occlusal surfaces of the lateral teeth for both arches, followed
by the scanning of all other dental surfaces according to the
manufacturer’s recommendations. After recording the arches, the

dental occlusion was registered bilaterally (Figure 4 - 11).

Figure 7: Registration of dental arches in maximum

intercuspation - lateral view, right side.

Figure 4: Mandibular impression - occlusal view.

Figure 8: Registration of dental arches in maximum
intercuspation - lateral view, left side.
Figure 5: Mandibular impression - oblique occlusal view.
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Figure 9: Registration of intermaxillary occlusal relationship,

left side - lateral view.

Figure 10: Registration of intermaxillary occlusal relationship,

right side - lateral view.

Figure 11: Bilateral registration of intermaxillary occlusal

relationship - frontal view.
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The information obtained via I0S was electronically sent to the
dental laboratory, along with a digital restoration order form. The
monochrome 3D files were imported into specific design software
by the dental technician, who began designing the prosthetic

restorations.

Until the final restorations were definitively cemented, the
patient received a temporary restoration made of light-curable
monofilament composite material. To provisionally protect such
cavities, a material that can be easily removed without rotary
instruments is recommended to prevent altering the preparation
design, which could lead to inadequate adaptation of the prosthetic

restorations (Figure 12).

Figure 12: The appearance of the temporary restorations.

The final clinical step is cementing the ceramic restorations (IPS
E Max CAD, IvoclarVivadent) into the oral cavity using Variolink
Esthetic DC (IvoclarVivadent). The cement choice was based on
the thickness and color of the restorations (Figure 13, Figure 14,
Figure 15, Figure 16).

Figure 13: Pre-cementation aspect of indirect restorations.
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Figure 14: Post-cementation aspect of final restorations - oc-

clusal view.

Figure 15: Post-cementation aspect of final restorations in

maximum intercuspation - lateral view, right side.

Figure 16: Post-cementation aspect of final restorations in

maximum intercuspation - lateral view, left side.
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Discussions

Indirect restorations require precision throughout all clinical
and technical phases. Any error, from cavity preparation to
cementation, can lead to treatment failure. It is essential for
prosthetic work to ensure marginal adaptation [9] and precision at

the dento-prosthetic interface.

The continuous advancement of indirect restorations, in terms
of adhesion and strength, has made this rehabilitation method a
preferred and successful option in modern therapeutic arsenals
[10,11]. This progress is due to the development of ceramic
systems, both in structure and micromechanical adhesion, and
acid etching between the adjacent dental structure and restoration,
integrating these elements into a unified, modern, next-generation
therapeutic approach [12].

In this case report, the treatment proposed to the patient
offered greater comfort due to digital impression, ideal contact
points, restored masticatory and aesthetic functions, being the
most satisfactory option. Many studies in the literature have
demonstrated that indirect ceramic restorations are the first
treatment choice for cavities with extended coronal destruction
[13-15].

Even though, direct restorations for posterior teeth are still
widely used in dentistry, indirect restorations offer improved
marginal adaptation, as concluded by Santos., et al. [16] and enable

reduced polymerization shrinkage and better anatomy [17].

The choice between direct or indirect restorations depends
on many factors including the extent of the cavity, aesthetic
considerations or financial reasons. Direct restorations, typically
made with composite materials, are preferred by clinicians due to
their simple application, speed, low cost, and ability to preserve
as much dental tissue as possible [18]. Indirect restorations with
ceramic materials provide superior results in terms of translucency
and color stability. Although they are initially more expensive, they
have proven to be more cost-effective in the long term due to their

durability and low maintenance requirements [19].

Digital technology has significantly advanced restorative
dentistry, but this came with some limitations and challenges.
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Equipment like intraoral scanners, milling machines, and 3D
printers require significant investment. Maintenance and software
updates add to ongoing costs, making it less accessible for smaller
practices. Dentists and dental technicians need specialized training
to use digital technology effectively. Regarding technical errors,
scanners may struggle with capturing subgingival margins or
deep periodontal pockets and intraoral scanning accuracy can be
affected by factors such as saliva, blood, or patient movement. It is
true that some patients may prefer traditional methods due to cost

or unfamiliarity with new technology [20,21].

Future research in indirect ceramic restorations shoul be
focused on their clinical performance, expanding their apllications,
and adressing current limitations. Among these it can be
mentioned: materials that can integrate biologically with dental
tissues, promoting remineralization or even antimicrobial effects,
standardazing techniques for reliable adhesion across various
ceramic substrates or further exploring how indirect ceramic
restorations interacts with human tissues over extended periods

of time.

Conclusions

The evolution of digital dentistry, adhesive systems and
materials has grown the clinician’s interest for indirect posterior
restorations. This case report emphasizes the multiple advantages
of digital dentistry with the optical impressions and indirect
restorations. This stage facilitates and simplifies the process for
both the patient and the dental team, significantly reducing the
time between preparation, impression taking and the completion
of the prosthetic work. This procedure enhances communication
between doctor and patient through the visual component and the

digitization of the oral cavity, strengthening their collaboration.

For a better success rate and longevity of indirect ceramic
restorations, respecting the indications, choosing the right adhesive

and the form of preparation, are the key points.
Bibliography

1. Al-Fouzan AF and Tashkandi E A. “Volumetric measurements of
removed tooth structure associated with various preparation
designs”. The International Journal of Prosthodontics 26.6
(2013): 545-548.

10.

11.

12.

13.

14.

37
Murphy F, et al. “Coronal tooth structure in root-treated teeth
prepared for complete and partial coverage restorations”.
Journal of Oral Rehabilitation 36.6 (2009): 451-461.

Banks RG. “Conservative posterior ceramic restorations: a
literature review”. Journal of Prosthetic Dentistry 63 (1990):
619-626.

Taggart WH. “A New and Accurate Method of Making Gold
Inlays”. Dental Cosmos 49 (1907): 1117-1121.

Forna NC. “Protetica dentard”. Enciclopedicd (2011): 172-178.

Besrour A, et al. “Contribution of Ceramic Restorations to
Create an Optimal Interproximal Area”. Journal of Clinical and
Medical Images 2.3 (2019): 1-6.

Skorulska A, et al. “Review on polymer, ceramic and composite
materials for cad/cam indirect restorations in dentistry—
Application, mechanical characteristics and comparison”.
Materials 14.7 (2021): 1592.

Bonfante E A, et al. “Indirect restorative systems—A narrative
review”. Journal of Esthetic and Restorative Dentistry 35.1
(2023): 84-104.

Ispas A, et al. “SEM Evaluation of Marginal Adaptation E-Max
Crowns Manufactured by Printing-Pressed and Milling”.
Diagnostics 13.23 (2023): 3518.

Cardoso JA,, et al. “Clinical guidelines for posterior restorations
based on Coverage, Adhesion, Resistance, Esthetics, and
Subgingival management: The CARES concept: Part I-partial
adhesive restorations”. International Journal of Esthetic
Dentistry 18.3 (2023).

Moussa C,, et al. “Fracture Resistance of Direct versus Indirect
Restorations on Posterior Teeth: A Systematic Review and
Meta-Analysis”. Bioengineering 11.6 (2024): 536.

Althaqafi K A and Mirah M A. “Bond Strength of Indirect
Restorations and Immediate Dentin Sealing: A Systematic
Review”. Journal of International Dental and Medical Research
17.3 (2024).

Holken F and Dietrich H. “Restoring teeth with an advanced
lithium disilicate ceramic: a case report and 1-year follow-up”.
Case Reports in Dentistry 1 (2022): 6872542.

Nirmala S., et al. “Ceramic onlay: A case report”. Cureus 14.12
(2022).

Citation: Georgiana Florentina Gheorghe,, et al. “Aesthetics and Precision: A Case Report on Indirect Ceramic Restorations". Acta Scientific Medical

Sciences 9.1 (2025): 32-38.


https://doi.org/10.11607/ijp.3221
https://doi.org/10.11607/ijp.3221
https://doi.org/10.11607/ijp.3221
https://doi.org/10.11607/ijp.3221
https://doi.org/10.1111/j.1365-2842.2009.01952.x
https://doi.org/10.1111/j.1365-2842.2009.01952.x
https://doi.org/10.1111/j.1365-2842.2009.01952.x
https://pubmed.ncbi.nlm.nih.gov/2194021/
https://pubmed.ncbi.nlm.nih.gov/2194021/
https://pubmed.ncbi.nlm.nih.gov/2194021/
https://quod.lib.umich.edu/d/dencos/0527912.0049.001/1146:244?page=root;size=100;view=text
https://quod.lib.umich.edu/d/dencos/0527912.0049.001/1146:244?page=root;size=100;view=text
https://clinandmedimages.org/pdf/JCMI-v2-1070.pdf
https://clinandmedimages.org/pdf/JCMI-v2-1070.pdf
https://clinandmedimages.org/pdf/JCMI-v2-1070.pdf
https://pubmed.ncbi.nlm.nih.gov/33805176/
https://pubmed.ncbi.nlm.nih.gov/33805176/
https://pubmed.ncbi.nlm.nih.gov/33805176/
https://pubmed.ncbi.nlm.nih.gov/33805176/
https://pubmed.ncbi.nlm.nih.gov/36688803/
https://pubmed.ncbi.nlm.nih.gov/36688803/
https://pubmed.ncbi.nlm.nih.gov/36688803/
https://www.mdpi.com/2075-4418/13/23/3518
https://www.mdpi.com/2075-4418/13/23/3518
https://www.mdpi.com/2075-4418/13/23/3518
https://pubmed.ncbi.nlm.nih.gov/37462378/
https://pubmed.ncbi.nlm.nih.gov/37462378/
https://pubmed.ncbi.nlm.nih.gov/37462378/
https://pubmed.ncbi.nlm.nih.gov/37462378/
https://pubmed.ncbi.nlm.nih.gov/37462378/
https://pubmed.ncbi.nlm.nih.gov/38927772/
https://pubmed.ncbi.nlm.nih.gov/38927772/
https://pubmed.ncbi.nlm.nih.gov/38927772/
https://www.jidmr.com/journal/wp-content/uploads/2024/09/61-D24_3184_Mahir_A_Mirah_KSA-Rev.pdf
https://www.jidmr.com/journal/wp-content/uploads/2024/09/61-D24_3184_Mahir_A_Mirah_KSA-Rev.pdf
https://www.jidmr.com/journal/wp-content/uploads/2024/09/61-D24_3184_Mahir_A_Mirah_KSA-Rev.pdf
https://www.jidmr.com/journal/wp-content/uploads/2024/09/61-D24_3184_Mahir_A_Mirah_KSA-Rev.pdf
https://pubmed.ncbi.nlm.nih.gov/36157203/
https://pubmed.ncbi.nlm.nih.gov/36157203/
https://pubmed.ncbi.nlm.nih.gov/36157203/

Aesthetics and Precision: A Case Report on Indirect Ceramic Restorations

15. Fotiadou C., et al. “Longevity of lithium disilicate indirect
restorations in posterior teeth prepared by undergraduate
students: A retrospective study up to 8.5 years”. Journal of
Dentistry 105 (2021): 103569.

16. Santos ERD and Busato AL. “Microleakage in posterior teeth
with different materials and different types of cavities”. Indian
Journal of Dental Research 30 (2019): 783-787.

17. Mackenzie L., et al. “Indirect restorations: an update”. Dental
Update 50.5 (2023): 331-342.

18. Azeem RA and Sureshbabu N M. “Clinical performance of
direct versus indirect composite restorations in posterior
teeth: A systematic review”. Journal of Conservative Dentistry
and Endodontics 21.1 (2018): 2-9.

19. Vetromilla BM,, et al. “Treatment options for large posterior
restorations: a systematic review and network meta-analysis”.
The Journal of the American Dental Association 151.8 (2020):
614-624.

20. Watanabe H. et al. “Digital technologies for restorative
dentistry”. Dental Clinics 66.4 (2022): 567-590.

21. Revilla-Leén M, et al. “Artificial intelligence applications in
restorative dentistry: A systematic review”. The Journal of
Prosthetic Dentistry 128.5 (2022): 867-875.

Citation: Georgiana Florentina Gheorghe,, et al. “Aesthetics and Precision: A Case Report on Indirect Ceramic Restorations". Acta Scientific Medical
Sciences 9.1 (2025): 32-38.


https://pubmed.ncbi.nlm.nih.gov/33385535/
https://pubmed.ncbi.nlm.nih.gov/33385535/
https://pubmed.ncbi.nlm.nih.gov/33385535/
https://pubmed.ncbi.nlm.nih.gov/33385535/
https://pubmed.ncbi.nlm.nih.gov/31854374/
https://pubmed.ncbi.nlm.nih.gov/31854374/
https://pubmed.ncbi.nlm.nih.gov/31854374/
https://www.magonlinelibrary.com/doi/abs/10.12968/denu.2023.50.5.331?checkFormatAccess=true
https://www.magonlinelibrary.com/doi/abs/10.12968/denu.2023.50.5.331?checkFormatAccess=true
https://pubmed.ncbi.nlm.nih.gov/29628639/
https://pubmed.ncbi.nlm.nih.gov/29628639/
https://pubmed.ncbi.nlm.nih.gov/29628639/
https://pubmed.ncbi.nlm.nih.gov/29628639/
https://pubmed.ncbi.nlm.nih.gov/32718491/
https://pubmed.ncbi.nlm.nih.gov/32718491/
https://pubmed.ncbi.nlm.nih.gov/32718491/
https://pubmed.ncbi.nlm.nih.gov/32718491/
https://pubmed.ncbi.nlm.nih.gov/36216447/
https://pubmed.ncbi.nlm.nih.gov/36216447/
https://pubmed.ncbi.nlm.nih.gov/33840515/
https://pubmed.ncbi.nlm.nih.gov/33840515/
https://pubmed.ncbi.nlm.nih.gov/33840515/

	_GoBack

