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ABSTRACT

Objective: The restoration of vital teeth 

with extensive loss of coronal structure 

is a challenge for modern dentistry. The 

most common treatment for this type of 

case is the use of mechanical retention 

through the use of intraradicular retainers 

such as glass fiber posts after endodontic 

therapy, followed by the fabrication of 

an indirect restoration. However, more 

recent approaches have proposed more 

conservative treatments, due to advances 

in Adhesive Dentistry combined with the 

use of minimally invasive preparations, 

which prevented a reduction in the 

fracture resistance of dental remnants. 

Methods: This article describes a clinical 

case report involving the rehabilitation 

of an extensively damaged vital tooth. A 

63-year-old female patient, on clinical and 

radiographic examination, an extensive 

coronary fracture of dental unit 17 was 

found without pulp and/or periodontal 

involvement. Results: A minimally invasive 

indirect restoration was performed with a 

lithium disilicate fabricated with the CAD/

CAM system in a single visit without the 

need for additional wear and especially 

without the use of intracanal post. The 

proposed treatment was followed up 

for 2 years and showed good evolution. 

Conclusion: Minimally invasive indirect 

restorations fabricated with the CAD/

CAM system combined with an adequate 

adhesive technique are an effective, 

conservative and aesthetic alternative 

to restore extensively damage vital 

posterior teeth.
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INTRODUCTION

The planning of restorative treat-

ment of teeth that have lost a large part 

of their structure due to caries, fracture, 

wear or a combination of these factors 

is a challenge for the clinician. Tradi-

tionally, the most common approach 

to this type of tooth remnant has been 

endodontic treatment to allow the use 

of an intraradicular retainer and, con-

sequently, to obtain additional retention 

for a possible indirect restoration.1,2

There have been great advances in 

dentistry in recent years with regard 

to mechanical retention and adhesive 

techniques, which have allowed the 

preservation of healthy tissues through 

the use of minimally invasive prepara-

tions. Studies have shown that preser-

vation of the healthy tooth structure 

and the use of an adequate adhesive 

technique are essential factors for the 

success of restorative treatment.3

Furthermore, the evolution of dig-

ital technology is transforming the 

day-to-day in Dentistry, especially in 

Prosthodontics. When talking about 

dental prosthesis, great advances can 

be noted, such as the use of CAD/CAM 

(computer-aided design/computer-aid-

ed manufacturing) system. Restorations 

produced by the CAD/CAM system have 

some advantages compared to conven-

tional techniques: the reduced manu-

facturing time, the restorative material 

thickness precise control, as well as bet-

ter quality of restorative materials.4

The aim of this article was to de-

scribe a case report of an extensively 

damaged vital tooth rehabilitation using 

a minimally invasive indirect lithium di-

silicate restoration fabricated by CAD/

CAM system.
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CASE REPORT

A 63-year-old female patient presented with a 

fractured posterior tooth. The clinical and radiographic 

examination revealed an extensive coronary fracture 

of tooth 17 in the absence of pulp and/or periodontal 

involvement (Fig 1). After the patient had read and 

signed the free informed consent form stating the risks 

and benefi ts of treatment and providing permission for 

use of the images without identifi cation for scientifi c 

publication, rehabilitation therapy was initiated, which 

consisted of the steps described below. This case report 

was approved by the institutional research ethics com-

mittee (CAAE: 94010518.4.0000.0055).

Figure 1: Preoperative view on tooth 17 

with coronary fracture.
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For tooth management, only the surface of the tooth rem-

nant was polished using a fine-grained and slightly tapered 

shape bur coupled to an electric micromotor (Fig 2). Next, Im-

mediate Dentin Sealing (IDS) was performed with a two-step 

self-etch adhesive (Clearfill SE Bond, Kuraray Co., Osaka, Ja-

pan) using a LED curing light (Valo; Ultradent Products, Inc., 

South Jordan, Utah, USA). After this procedure, a new finish 

was made throughout the enamel to remove any residue of 

the adhesive system over the enamel margin, which could im-

pair final bonding.

Figure 2: Molar pre-

pared for an overlay 

with dentin sealing.
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After tooth preparation, a #000 re-

traction cord (Ultrapak, Ultradent Prod-

ucts) was inserted, and titanium dioxide 

(Vita Cerec Powder Scan Spray, VITA 

Zahnfabrik, Bad Säckingen, Germany) 

was applied as contrast powder to the 

units to be scanned. The intraoral scans 

of the prepared tooth, antagonists and 

state of occlusion were obtained with a 

Cerec AC intraoral scanner (CEREC AC, 

Sirona Dental Systems, Bensheim, Ger-

many) (Fig 3). The overlay was fabricat-

ed using the MCXL milling unit of the  

Figure 3: Computer Aided Design (CAD). A) Side view. B) Marginal out-

line of the preparation. A) Design of the restoration.

A

B

C
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CAD/CAM system (CEREC MCXL, Sirona, Bensheim, 

Germany) and a lithium disilicate ceramic block (IPS 

e.max CAD, Ivoclar Vivadent, Schaan, Liechtenstein). 

The tooth color was selected using a scale for e.max 

(Ivoclar Vivadent, Amherst, NY, USA), color A3.5 was 

chosen for the middle third and A2 for the incisal 

and occlusal thirds. After milling, the overlay was 

sintered in a furnace (Programat CS2, Ivoclar Viva-

dent, Schaan, Liechtenstein) (Fig 4).

After evaluation of the overlay’s performance, ab-

solute isolation was performed and the inner surface 

of the overlay was prepared with 10% hydrofluor-

ic acid (Dentsply, Milford, MA, USA) for 20 seconds. 

After abundant rinsing with water and drying, 37% 

phosphoric acid (Dentsply, Petrópolis, RJ, Brazil) was 

spread on the surface with a microbrush, followed 

by rinsing and drying. Finally, silane (RelyX, Ceramic 

Primer, 3M/ESPE, St. Paul, MN, USA) was applied for 

20 seconds.

In the tooth, 37% phosphoric acid was applied for 

30 seconds for selective acid-etching of the enamel, 

followed by rinsing with water and air-drying. A two-

step self-etch adhesive system (Clearfill SE Bond, Ku-

raray Co., Osaka, Japan) was applied according to the 

manufacturer’s instructions. The adhesive (bond) was 

also applied internally to the overlay. The overlay was 

Figure 4: Overlay The overlay ready for 

cementation.

Figure 4 Overlay The overlay ready for 
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placed with dual-cure resin cement (Vari-

olink N, Ivoclar Vivadent, Schaan, Liech-

tenstein) (Fig 5). Excess was removed 

with a brush, spatula and dental floss, fol-

lowed by light-curing for 40 seconds on 

each side. The margins were finished and 

polished with porcelain polishing points 

(Flexicups, Cosmedent, Chicago, IL, USA), 

and occlusal contacts were checked with 

carbon paper (AccuFilm, Parkell, Inc., 

Edgewood, NY, USA) in normal maximum 

intercuspation, right/left laterality, and 

protrusion (Fig 6).

The patient returned for assessment 

after 6 months and an orthodontic ap-

pliance was observed in the restored 

unit. The restorative treatment of tooth 

17 was followed up clinically for 2 years 

and it can be seen radiographically that 

the overlay remained well adapted to the 

dental remnant (Fig 7).

Figure 5: Cementation of overlay. Figure 6: Final restoration - Overlay after cementation.
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DISCUSSION

Traditionally, elective endodontic treatment has been in-

dicated for prosthetic purposes of teeth with extensive coro-

nal loss in order to allow root canal instrumentation and the 

placement of a post, which would increase retention between 

the coronary restorative material and the root remnant.5 This 

Figure 7: Radiograph of unit 17 after 2 years.
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devitalization for prosthetic purposes 

has been questioned since flexibility and 

fracture resistance are increased when 

the tooth is hydrated by vital pulp.3,6 In 

addition, tooth devitalization is associat-

ed with some complications. Although 

the rate is relatively low, there is a risk 

of endodontic failure, perforation, stress 

concentration in dentin, and root frac-

ture1,7. Performing an endodontic access 

interferes with the biomechanical integ-

rity of the tooth since preservation of the 

radicular and coronal tooth structure is 

one of the most important factors to 

prevent fatigue,8,9 and this can compro-

mise the long-term performance of the 

restored tooth. It was therefore chosen 

not to perform endodontic treatment in 

order to preserve as much as possible 

the healthy tooth structure.

The use of post-reinforcement was 

believed to increase the strength of 

the tooth-crown set. However, a recent 

study10 showed that the use of posts in 

endodontically treated teeth resulted in 

a survival that was the same or lower 

than that of teeth treated endodontical-

ly without a post. In addition, the former 

has a limited prognosis11 as the post-re-

inforcement can increase the risk of 

tooth fracture, especially cast posts and 

cores that generate high stress and can 

cause catastrophic root fractures. On 

the other hand, pre-fabricated glass fi-

ber retainers behave similarly to the 

tooth12 thanks to adhesive dentistry and 

because their elasticity module is simi-

lar to that of dentin.13 However, the use 

of a pre-fabricated glass fiber post is dis-

advantageous since the remnant tooth 

structure is lost during preparation of 

the tooth.11

Advances in adhesive dentistry have 

enabled indirect restorations in end-

odontically treated teeth without the 

need for a glass fiber post or cast post 

and core. to guarantee retention of the 

restoration.14 This less invasive alter-

native consists of the fabrication of a 

restoration using a monoblock tech-

nique, called endocrown.15 In most cas-

es, failures in this type of restoration 
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are characterized by non-catastrophic 

fractures involving the restorative ma-

terial and are easily resolved by replac-

ing the crown.11,16 In the present case, 

this type of treatment was not indicat-

ed since endodontic treatment was not 

performed.

In the case of extensively damaged 

vital teeth without an indication for 

endodontic treatment, except for rea-

sons of crown retention, a new alter-

native is sought to restore these teeth 

based on the minimally invasive tech-

nique and new knowledge about the im-

provement of adhesion. In the present 

case, only regularization of the occlusal 

surface was chosen without creating a 

traditional retention preparation, thus 

avoiding the unnecessary removal of 

tissue and the consequent reduction in 

fracture resistance of the tooth struc-

ture.11,16,17 This was possible because the 

tooth was a molar, which has a large 

area for adhesion. Less invasive prepa-

rations better protect the underlying 

tooth remnant but displacement of the 

overlay may occur more easily.

The ferrule has the function of 

avoiding displacement of the overlay 

and increasing the fracture resistance of 

the tooth.7,17 In the present case, the fer-

rule was not made with the intention of 

avoiding the irreversibility of tooth wear 

once it was performed and, in this way, 

preserving the healthy tooth structure, 

in addition to maintaining the entire 

margin of restoration in enamel. How-

ever, a small chamfer could have been 

fabricated to facilitate positioning of the 

restoration in the cavity. In addition, 

molars are more subjected to axial than 

to oblique loads. Posterior teeth are sub-

jected to occlusal loads parallel to the 

long axis of the tooth and to essentially 

compressive masticatory loads.12,14 Thus, 

a posterior tooth like a molar is less 

likely to undergo displacement or any 

movement of the indirect restoration 

under the action of occlusal loads when 

compared to an anterior tooth.

The indirect restoration was fab-

ricated using the CAD/CAM system, 
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which permitted rapid planning and 

execution. Among the available ceram-

ics, lithium disilicate was chosen as the 

material because it combines mechan-

ical resistance and adequate esthetics. 

Since the tooth had an onlay replacing 

the palatine cusps and the buccal cusps 

were lost due to a trauma, an overlay 

preparation was necessary with full 

coverage of the cusps without cervical 

extension. Crown preparation was not 

done since the tooth was a second up-

per molar that does not appear in the 

patient’s smile line. The preparation was 

performed according to the principles of 

anterior tooth preparation for ultra-thin 

veneers and preparations for occlusal 

veneers in posterior teeth in patients 

with severe occlusal erosions.18,19 These 

occlusal veneers are extracoronal oc-

clusal restorations that require a simple 

preparation guided by the remaining 

anatomical features.

Having a substrate that responds well 

to adhesion and that maintains this con-

dition for a long period is a fundamental 

factor for minimally invasive restorative 

treatment.20,21 Adhesion to enamel is 

known to be more favorable and stable 

than adhesion to dentin or composite res-

in.21 In the present case, this adhesion was 

achieved using a selective enamel etching 

technique in which 37% phosphoric acid 

is applied to the enamel before the use 

of a self-etch adhesive system. For ade-

quate adhesion to dentin, the protocol in-

troduced by Dietschi and Spreafico22 and 

improved by Magne et al.23 has been sug-

gested, in which IDS is used (a procedure 

that proposes to seal the freshly cut den-

tin with an adhesive system immediately 

after preparation and before impression 

making), combined with an adhesive ma-

terial (resin cement or heated composite 

resin) as luting agent.18,22-24 This approach 

allows to improve the adhesive durability 

of the interface between the restorative 

material and tooth substrate.25

Despite the favorable result of the 

restorative treatment employed, further 

clinical case studies and follow-up for a 

longer period of time are necessary.
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CONCLUSION

Minimally invasive indirect resto-

rations made by the CAD/CAM system 

combined with an adequate adhesive 

technique proved to be an effective, con-

servative and aesthetic alternative to 

restore extensively damaged vital poste-

rior teeth.
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