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ABSTRACT

Background: The need for dental esthetics is very important in recent years. Fulfilling aesthetic demands with both non-
invasive and minimally invasive techniques can maintain tissue continuity. A 38 year old female patient came to the clinic 
with an esthetic complaint of maxillary anterior teeth. The following case report describes a step by step complex aesthetic 
treatment of a patient with multiple caries. Appealing aesthetic results will restore the patient’s smile through restorative 
treatment in dentistry. Purpose: The purpose of this case report is to explain the management of complex aesthetic treatment 
of patients with multiple caries Case: A 38-year-old female patient complained her upper front teeth is turning black. The 
patient complained that her teeth had hurt ± 3 months ago and sometimes felt sore. The patient wants her teeth to be treated 
because she feels less confident when she smiles and wants to fix these teeth. The history of treatment on the tooth in question 
have had root canal treatment and been filled since 8 years ago. The tooth has had braces (orthodontic) treatment and was 
removed ± 7 years ago. The patient stated that she had no systemic health disorder. Case management : The treatment of 
this complex case were done using root canal treatment, endodontic retreatment, direct and indirect veneer, dowel, and 
crown. Conclusion: complex aesthetic treatment of patients with multiple were done aiming for good aesthetic result
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INTRODUCTION

The aesthetic needs in dentistry have received greater 
attention recently, as a result, patient demands have also 
increased in relation to the quality of restorations provided 
by dentists, especially when anterior teeth are involved.¹ 
This indicates that public awareness of the importance 
of dental care is increasing, especially anterior teeth that 
can support their physical appearance.² The aesthetic 
demands in the field of restorative dentistry are followed 
by the development of materials and restorative techniques. 
Nowadays dentistry is looking for “invisible restorations”, 
which mimic the natural anatomy and color of teeth 
with minimal damage to tooth tissue. The combination 
of materials with biocompatible properties, enhanced 
restorative techniques, and principles of maintaining the 
structure of the remaining tooth tissue will support the 
achievement of a healthy, functional and aesthetic smile.¹

The most common dental disease that people suffer 
from is caries which can progress to pulp disease and lead 
to periapical disease. Dental caries is a disease that attacks 
the hard tissues of the teeth, namely the enamel, dentine and 
cementum in the form of decay on the surface of the teeth 
caused by the gradual dissolving of the mineral surface and 
continues to progress to the inside of the tooth. This process 

occurs due to the activity of microorganisms that ferment 
carbohydrates. The process of caries is characterized by 
demineralization of hard tooth tissue and destruction of 
organic matter, this condition allows further bacterial 
invasion to the inside of the tooth, namely the dentin layer 
and reaching the pulp.⁴

Pulpal and periapical diseases can be treated with 
curative treatment, that is endodontic treatment. The goal 
of endodontic treatment is to remove the bacteria that exist 
in the root canal and create an unfavorable environment to 
support microorganisms to multiply. Common pulp diseases 
in the community are pulpitis and pulp necrosis. Reversible 
pulpitis is mild to moderate inflammation of the pulp caused 
by noxious stimuli.³ However, if the cause of inflammation 
is removed, the pulp will return to normal. Factors that lead 
to reversible pulpitis are cervical erosion, mild stimuli such 
as incipient caries, occlusal attrition, errors in operative 
procedures, deep curettage of the periodontium, and enamel 
fractures that expose the dentinal tubules.⁵ Meanwhile, pulp 
necrosis is a condition where the pulp is non vital, the blood 
vessels are no longer vital, and the pulp nerve is no longer 
functioning. If the pulp is completely necrotic, the tooth 
is asymptomatic until symptoms develop as a result of the 
progression of the disease process into the periradicular 
tissues.⁶
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Most pulp necrosis occurs due to complications of 
acute and chronic pulpitis that is not treated properly and 
adequately. ⁵ Pulp and periodontal disease are indicated for 
endodontic treatment, namely root canal treatment (RCT). 
RCT is one of the treatments for pulp disease by taking 
vital or necrotic pulp from the root canal and replacing it 
with a filling material.³

The space between the teeth is called the diastema. 
According to Keen, a diastema is defined as the presence of 
a space more than 0.5 mm between the proximal surfaces of 
adjacent teeth. The presence of a diastema during primary 
and mixed dentition is natural; this space is usually replaced 
by lateral eruptions and canines. However, in some cases, 
the diastema does not close spontaneously, and this can 
cause aesthetic, psychological, and functional disturbances. 
Usually hhe diastema creates an unpleasant appearance in the 
patient and, depending on the width of the diastema, it affects 
speech, especially the pronunciation of the ‘S’ sound.⁷

The main goal in treating pulpal disease and central 
diastema is to restore the patient’s beautiful smile 
aesthetically. Aesthetic restoration has always played an 
important role for the patient’s emotional and psychological 
well-being. A beautiful smile shows joy, enthusiasm and 
charisma among people. ⁸ Various ways can be done to 
restore the central diastema of anterior teeth such as direct 
and indirect composite, and veneers. In modern dentistry, 
the esthetic anterior composite resin restoration is very 
important, the common treatment option for these patients 
is direct composite resin restoration due to its conservative, 
predictable, repairable and inexpensive nature.

The aim of this case report is to report the treatment of a 
38-year-old female patient with complex aesthetic problems 
in anterior teeth with multiple caries with restorative 
treatment in dentistry.

CASE

A 38-year-old female patient complained her upper front 
teeth is turning black. The patient complained that her teeth 

had hurt ± 3 months ago and sometimes felt sore. The patient 
wants her teeth to be treated because she feels less confident 
when she smiles and wants to fix these teeth. 

The history of treatment on the tooth in question have 
had root canal treatment and been filled since 8 years ago. 
The tooth has had braces (orthodontic) treatment and was 
removed ± 7 years ago. The patient stated that she had no 
systemic health disorder.

The results of intraoral examination revealed that the 
patient had a nor-mal posterior cusp to fossa and anterior 
relation with an overbite value of 3 mm and overjet value of 
4 mm. The salivary test results also showed that the quality 
and quantity of the patient’s saliva were still within normal 
limits (Table 1). On objective examination, there were 
diastema in teeth 11, 21, 12, 13, 23, and 25 (Figure 1). In 
the EPT vitality test, it can be concluded that tooth 13, 12, 
21, 23, and 25 is vital, and tooth 11 and 22 is non vital.

From the examination that has been carried out, a 
clinical diag-nosis of reversible pulpitis in tooth 21, necrosis 
pulp with asymptomatic apical periodontitis in tooth 11, 
previously treated with asymptomatic apical periodontitis 
in tooth 22 was established. Figure 2 shows the supporting 
examination in radiographs showed a radiopaque image 
in root canal of tooth 22 with periapical abnormalities of 
tooth 11 and 22.

The treatment plan that will be carried out in Endodontic 
is Root Canal Treatment in tooth 11 and Endodontic 
Retreatment in tooth 22. The preparation technique used 
is Crown Down Presureless and the filling technique used 
is Single Cone. The planned restoration treatment is an 
Indirect Veneer made of Emax (lithium disilicate) for 
tooth 12, dowel and crown made of Fiber post and Emax 
(lithium disilicate) for tooth 11 and 22, Direct Veneer made 
of composite for tooth 13,23, 25, and crown made of Emax 
(lithium disilicate) for tooth 21. 

a b 

Figure 1. a) Labial view before treatment; b) Maxillary occlusal view.

Figure 2. Periapical photos of teeth 11 (left) and 22 (right) 
before treatment

Table 1. Salivary test results in patients

Hydration 25 sec •
Viscosity Watery •
pH 7.2 •
Quantity 5 ml/ 5 minutes •
Buffer Capacity 10 •
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CASE MANAGEMENT

Treatment was completed in 4 visits, with each visit 
screening patients and antigen swabs first as a form of 
implementing health protocols during the pandemic. Both 
operators and assis-tant operators use level 3 personal 
protective equipment (PPE), treatment is carried out in a 
negative pressure room equipped with extraoral suction. 

At visit 1, DHE and KIE were performed on the patient, 
and the patient received informed consent and informed 
consent as a form of approval for the tr-eatment to be 
carried out. After the saliva test was performed, the patient 
was instructed to rinse his mouth with 1% povidone-iodine 
solution for 30 seconds. The next stage is molding for study 
models with irreversible hydrocolloid, followed by taking 
Dental Photography and making Digital Smile Design and 
wax up dental (Figure 3).

At the second visit, the patient did not feel any complaints 
in the anamnesis, there were no extraoral abnormalities. The 
results of the intraoral examination showed that the the 
percussion and bite test is negative. The first step is root 
canal treatment for tooth 11 where rubber isolation and 
dental suction was carried out, followed by tooth access 
opening. The next stage is glidepath procedure: Negotiation 
using #10 K-file and macro glidepath using proglider. In 
apical gauging, K-file #30 is obtained, followed by working 
length measurement using Electric Apex Locator K-file #10, 
and obtained the working length of tooth 11 is 23 mm. 

Root canal preparation is done using Rotary NiTi files 
Protaper next with crown-down pressureless technique up 
to X3 (030.07). At each change of needle, the root canals 
were irrigated using the irrigation sequence: NaOCl 2.5%-
aquades-EDTA 17%-aquades, the irrigation system is 
done using syringe with 1 side-vent 30G needle and sonic 
agitation activation using the EDDY system. Recapitulation 
os then done using NiTi K-Files #15 every turn of the rotary 
file, followed by trial gutta point X3 (030.07). The next 
stage is irrigation sequence with NaOCl 2.5%-aquades-
EDTA 17%-aquades- Chlorhexidine 2%-aquadest using a 
syringe with a 1 side-vent needle 30G and activation of sonic 
agitation using the EDDY system. Lastly, the root canals is 
dried with endo suction and sterile paper points, followed 
by dressing using Ca(OH)2 paste and temporary filling.

The next step is tooth 22 retreatment where rubber 
isolation and dental suction was carried out, followed by 
tooth access opening. Gutta percha is collected using H 
files (Figure 4a), followed by glidepath procedure which 
is Negotiated using #10 K-file, Glidepath macro using 
Proglider (16.02), and apical gauging where K-file #30 is 
obtained. Working length measurement is done using the 
Electric Apex Locator EAL with K-files #10, where the 
working length of the teeth is 22 mm is obtained (Figure 
4b). The next step is root canal preparation using Rotary 
NiTi files Protaper next with a pressureless crown-down 
technique up to X3 (030.07) (Figure 4c and 4d). Each 
needle change, the root canal is irrigated with NaOCl 2.5%-
aquades-EDTA 17%-aquades irrigation sequence using 
syringe with 1 side-vent 30G needle and sonic agitation 
activation irrigation system using the EDDY system (Figure 
4e). Lastly, the root canals is dried with endo suction and 
sterile paper points, followed by dressing using Ca(OH)2 
paste and temporary filling.

At the third visit, the patient did not feel any complaints 
in the anamnesis and the results of the extraoral examination 
showed that the palpation test is negative. The extraoral 
examination showed that the percussion and fistula 
test is negative and temporary fillings does not come 
off from gingiva around normal teeth. The first step is 

a b 

c d e 

Figure 4. a) Gutta Percha retrieval with H files tooth 22; b) Determination of working length; c) Root canal preparation of tooth 11; 
d) Root canal preparation of tooth 22; e) Irrigation and sonic agitation.

Figure 3. Digital Smile Design Analysis
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rubber isolation and dental suction, followed by removing 
temporary restoration. 

The next stage is irrigation sequence with NaOCl 2.5%-
aquades-EDTA 17%-aquades- Chlorhexidine 2%-aquadest 
using a syringe with a 1 side-vent needle 30G and activation 
of sonic agitation using the EDDY system. The root canals 
were dried with endosuction and sterile paper points and the 
root canal is filled using the single cone technique and resin 
based paste and then is temporarily closed (Figure 5).

At the fourth visit, the patient did not feel any complaints 
in the anamnesis, there were no extraoral ab-normalities. 
The results of the intraoral examination showed that the the 
percussion and fistula test is negative, temporary restorative 
does not come off, gingiva around teeth is normal. The first 
step is direct veneer restoration for tooth 23 and 25. Perform 
composite color matching on teeth using composite try 
button technique and Installation of rubber dam and dental 
suction. The next stage is labial preparation of teeth 23 
and 25 with a round end tapered diamond bur 0.5mm deep 
followed by etching 37% phosphoric acid, then rinse and 
dry (Figure 6a and 6b). Bonding is then slowly applicated 
with airflow from a three-way syringe then light cured 
(Figure 6c). Palatal shell and proximal wall are made 
with A2 Tetric N-Ceram composite application using the 
silicon key technique which is made based on the wax up 

model, then light cured (Figure 6d and 6e). The next stage 
is Layering of A2 Tetric N-Ceram composite as enamel on 
the labial surface evenly, then light cured light cured from 
all directions. Lastly, finishing and contouring is done using 
a fine finishing bur followed by finishing and polishing using 
soflex discs and eve diacomp (Figure 6f).

The next procedure is dental direct veneer restoration on 
tooth 13. First, composite color matching was carried out on 
the teeth using composite try button technique followed by 
installation of rubber dam and dental suction (Figure 7a). 
Labial preparation of teeth 23 and 25 is done with a round 
end tapered diamond bur 0.5mm deep followed by etch 37% 
phosphoric acid application, and then rinse and dried (Figure 
7b and 7c). The next stage is bonding application with 
airflow from a three-way syringe slowly then light cured, 
followed by making palatal shell with A2 Tetric N-Ceram 
composite application using the silicon key technique 
which is made based on the wax up model, then light cured 
(Figure 7d and 7e). Proximal wall and incisal edge is made 
with composite application A1 Tetric N-Ceram, then light 
cured and composite is applicated by layering using Tetric 
dentin A3.5 composite N-Ceram as dentin, then light cured 
(Figure 7f). The next stage is layering of A2 Tetric N-Ceram 
composite as enamel on the labial surface evenly, then light 
cured, followed by light curing from all direction. The last 
step is finishing and contouring using a fine finishing bur 
followed by finishing and polishing using soflex disc and 
eve diacomp (Figure 7g and 7h)

Next is dowel preparation tooth 11 and 22. First is 
Temporary demolition followed by selection of prefabricated 
post sizes based on customized templates with radiographs. 
2/3 coronal guttap percha on tooth 11 is taken along 15 mm, 
tooth 22 for 14.5 mm long and smoothing of the root canal 
walls was done using peeso reamer and calibration drill. 
The next step is fiber pegs try on followed by application 
of self-etch adhesive to root canals. Cementation of fiber 
posts is done with self-adhesive resin cement dual cured and Figure 5. Obturation.

 

 

 
Figure 6. a) Tooth preparation (23,25); b) Tooth etch application (23,25); c) Bonding application; d) Palatal shell forming; e) Proximal 

wall; f) Finishing.
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light curing, then core buildup is done on tooth 11,22 using 
dual-cured, core buildup composite, and light curing

The next step is indirect veneer 12 preparation. Starting 
with mock up using bis-acryl composite resins from a wax up 
model, determination of tooth color, and lab communication. 
Tooth 12 veneer preparation is done with Incisal Overlap 
Preparation design, and then a depth cut marker on the labial 
with a depth cutting bur of 0.5 mm is made. The next stage 
is mockup demolition, where the < 0.5mm preparation on 
the labial is seen, followed by labial reduction to depth 
marker depth. A 0.5mm incisal reduction is done using butt 
joint margin. Lastly, an interproximal preparation stops just 
before the point of contact, supragingival chamfer margin 
preparation in cervical and proximal is made and installation 
of retraction cord is done.

Next is crown preparation for tooth 11, 21, and 22. The 
first stage is Emax (lithium disilicate) crown preparation 
with deep chamfer margins, labial and incisal reduction 
of 1 mm with round end tapered diamond bur (Figure 8a 
and 8b). Installation of retraction cord is done followed by 
molding the working model using polyvinyl siloxane with 
double impression technique and antagonist impression 
with irreversible hydrocolloid (Figure 8c). Lastly, bite 
registration is made using polyvinyl siloxane followed by 
making temporary crowns using bis-acrylic resin (Figure 
8d).

At the fifth visit, the procedure done is cementation of 
veneers and crowns (Figure 8e). The patient did not feel 
any complaints in the anamnesis, there were no extraoral 
abnormalities. The results of the intraoral examination 

a b c d 
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Figure 7. a) Color determination with button try technique; b) Tooth 13 preparation; c) Etch 37% phosphoric acid; d) Bonding; e) 
Palatal shell forming; f) Proximal wall forming; g) Finishing; h)  Polishing.
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Figure 8. a) Preparation tooth 12 with depth cutting bur; b) Veneer 12 and crown 11, 12, and 21 preparation result; c)  Impression 
result; d) Bite registration; e) Front view after cementation.
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showed that the percussion and bite test is negative, 
the condition of the temporary crown (mock-up) is still 
good, and gingiva around teeth is normal. The first step is 
disassembly of the temporary crown and Emax (lithium 
disilicate) crown installation test for tooth 11, 21, 22 and 
Emax (lithium disilicate) veneer 12. Color check, margin 
adaptation, proximal contact and occlusion is done followed 
by installation of rubber dam, dental suction and isolation 
of neighboring teeth using teflon tape. The next stage is 
decontamination of the tooth surface with a rotary brush and 
pumice and etch 37% phosphoric acid application for 30 
seconds on the tooth surface, rinse with water, dry, applicate 
bonding, and then light cured. Veneer surface treatment 
and Emax veneers (lithium disilicate) and crowns is done 
followed by application of hydrofluoric acid 9% for 20 
seconds, rinse, dry, and silane application on inner surface 
for 60 seconds. Veneer and Emax (lithium disilicate) crown 
is cementated using resin cement light cure, then clean 
the rest of the cement and light curing from all directions. 
Lastly, remove rubberdam, check the occlusion, adapt the 
margin and proximal contact.

At the last visit, there was no complain on subjective 
examination. On objective examination, the results of 
the -intraoral examination showed that surrounding gingiva 
is normal, restoration is in good condition, the color is stable, 
and there was no chipping.

DISCUSSION

Dento-Facial aesthetics has been used to describe the 
between the face, lips, gingiva and teeth in creating an 
overall aesthetic outcome.9,10 Dental caries is the most 
common oral disease which is recognized as a major cause 
of oral pain and tooth loss. 11 Dental caries defined as the 
destruction of the dental hard tissue which is susceptible 
to acids which are a by-product of fermentation processes 
by bacteria.12 The caries process results from an ecological 
imbalance in the balance between tooth minerals and oral 
biofilm (plaque).11 If this caries progress continues, it will 
progress to pulp disease and then to periapical disease. 
Pulpal and periapical diseases can be treated with curative 
treatment, that is endodontic treatment. 13 

Reversible pulpitis is mild to moderate inflammation of 
the pulp caused by noxious stimuli.3 However, if the cause 
of inflammation is removed, the pulp will return to normal. 
Factors leading to reversible pulpitis are cervical erosion, 
mild stimuli such as incipient caries, occlusal attrition, errors 
in operative procedures, deep periodontal curettage, and 
enamel fractures that expose the dentinal tubules.14

Pulp necrosis is a condition where the pulp is dead, 
the blood vessels are no longer vital, and the pulp nerve is 
no longer functioning. If the pulp is completely necrotic, 
the tooth is asymptomatic until symptoms develop as a 
result of the progression of the disease process into the 
periradicular tissues. Most of the pulp necrosis occurs due 
to complications from acute and chronic pulpitis that is not 
treated properly and adequately.5

Necrotic pulp and reversible pulpitis disease are one of 
the indications for endodontic treatment, that is root canal 
treatment (RCT) by taking vital or necrotic pulp from the 
root canal and replacing it with a filling material.15

In this study, teeth 11 and 22 had non-vital pulp, so root 
canal treatment was done first. For the next treatment, the 
fiber posts were chosen because it has similar elasticity 
to dentin and aesthetic appearance. Moreover, fiber posts 
are stainless to the gingival edges and translucent. Its 
translucency allows fiber posts to be penetrated by light 
during cementation using dual cure cement materials. Posts 
and cores are cemented with an adhesive and biocompatible 
technique.16

Hargreavest et al. (2016) stated that the post in the root 
canal required core and coronal restorations. They should 
provide as many clinical properties as possible, such as 
maintain and repair the root, core and crown, and protect 
the crown edges from leakage. Thus, this post achieves 
dental esthetics and provides high radiographic visibility 
and biocompatibility.17

In this case report, E-max crown were used for 11 and 22 
teeth. restoration using e-max gives very satisfactory results. 
E-max crowns show better clinical and radiographic results 
due to their physical and mechanical properties such as 
biocompatibility, durability, radioactivity, flexural strength 
and safety for patients, dentists and technicians.18

E-MAX crowns with lithium disilicate base were also 
used as a material for crowns for teeth 21. E-MAX crowns 
made from lithium silicate are the preferred type of crown 
because of its aesthetic appearance with high strength of 
470 MPa. Its color is translucent, which ensures the closest 
match of the natural tooth’s light properties. 19

Furthermore, for the case of tooth 12,  indirect veneer 
treatment were chosen. Veneer treatments are more 
conservative treatment option to repair or restore the 
aesthetics of the patient’s teeth. Indirect veneer treatment 
was done with lithium disilicate materials since it has 
aesthetic rehabilitation.20 Lithium disilicate veneer is the 
thinnest veneer. The fracture hardness and biaxial strength 
of this material are greater than other materials. 21

And finally for the treatment of tooth 13, 23, 25, direct 
veneer treatment with composite materials were chosen 
as the treatment. Veneer restoration is a thin layer of 
restorative material which able to cover the outer surface 
of the teeth so that the teeth that have changed in color and 
shape will not be seen. The material used for veneers can 
be composite resin or porcelain.20 Direct composite veneers 
have some advantages. for example, it needs a small amount 
of composite material. Thus, less tissue will be wasted and 
restorations can be completed in just one visit.22

In conclusion, in recent years, aesthetic needs in 
dentistry have received greater attention. The treatment 
in this case is complex and focusing on aesthetic result 
especially for anterior teeth. The dowel, crown, and direct-
indirect treatment were done in this case. the material used 
for each teeth treatment in this case is also considered. 
The patient discussed in this report case was aesthetically 
satisfied with the treatment.
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