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Abstract: 
This article describes a case of discolored central incisors which is compromising aesthetics. A 25 year old female 

patient presented to the Fixed Prosthodontics Department. She was looking for an improvement of her smile and she was worried 

about the impaired aesthetic appearance caused by affected teeth. She gave the history of an orthodontic treatment 7 years back. 

A comprehensive examination revealed that central incisors were necrotic as a complication of orthodontic treatment. The 

treatment plan included an endodontic treatment   followed by prosthetic therapy consisting on a Zirconia based crown restoring 

the altered properties of the endodontically treated incisors, both aesthetic and mechanical. Internal bleaching technique was 

rejected because of time consuming procedure. Thanks to a well-planned approach the result was esthetically acceptable and the 

patient was satisfied.   
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Introduction: 

All clinicians are in general agreement that 

an aesthetically pleasing restoration should mimic the 

natural tooth   not only in terms of shape, dimensions 

and texture but also shade and translucency in order 

to get a similar light behavior[1]. As color of the 

tooth has a particular aesthetic value, tooth 

discoloration poses a serious aesthetic problem .In 

addition, It remains a challenge confronted by 

clinicians especially when central incisors are 

concerned because they are considered as the most 

difficult tooth for the laboratory technician to 

match[2]. As the maxillary incisors have the same 

shade whereas the canine appear darker, the harmony 

of the whole becomes difficult to achieve without an 

artificial appearance. However, Tooth staining can be 

improved by a number of approaches including 

bleaching procedures and full coverage restorations. 

A correct diagnosis seems to be a key of success and 

a careful assessment is essential for better prediction 

of the degree to which bleaching will improve tooth 

color[3,4]. Based on localization and etiology, 

discoloration can be defined as being extrinsic or 

intrinsic [5]. The latter may be caused by loss of pulp 

vitality which can be described as a consequence of 

not only traumatic injuries of the tooth such as 

fracture and avulsion but also as an effect of routine 

orthodontic treatment .This arises from studies which 

are based on radio respirometric techniques 

confirming that orthodontic movement can cause a 

depression of oxygen utilization system within the 

plup cells and as a consequence pulp necrosis [6]. 

When discoloration comes from necrotic 

pulp tissue it is associated with the alteration of light 

scattering and absorption properties of enamel and 

dentin [7]. This problem can be solved by internal 

bleaching procedures which can achieve a 

satisfactory aesthetic improvement [8]. In fact, it is a 

relatively simple procedure which preserves hard 

tissues [9]. However, because of the long treatment 

period, patients prefer esthetic improvement through 

prosthetic treatment rather than bleaching techniques. 

Moreover, depending on the degree of discoloration, 

when the underlying tooth color has a dark shade 

(between A5 and C10) full coverage restorations can, 

also, be considered as an attractive treatment 

approach and  the core of the material chosen should 

be opacious [2] . 

When it comes to prosthetic approach and as 

opaque metal substructure causes undesirable light 

reflection, ceramics are considered the best in 

mimicking the natural tooth appearance. This 

material provides a deep translucency similar to 

natural teeth allowing more light to enter and scatter. 

Optical behavior of ceramics is largely depending on 

crystalline content of ceramic and differs from 

system to system. The dilemma that clinicians are 

facing is so; which system to use? [2] The selection 

of the ceramic material depends on factors unique to 

each patient for that there is no a single ideal material 

for every case. This choice requires basic knowledge 

regarding material properties and   case selection 

[10]. The translucency of the ceramic system was 

described as an important factor that plays a great 

role in light behavior and in aesthetics [11] .It   is 

largely depending on light scattering color of tooth 

abutment.  When it is higher it will let more light to 

enter into the restoration and More life-like 

appearance can often be achieved   by using a   clear 

cement which means that the underlying tooth has a 

significant influence over the resultant color 

[1,11,12]. 

Nevertheless, discolored teeth require a 

ceramic material that can mask the underlying 
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abutment tooth color this means that High 

translucency, however, is not always desirable and 

there are instances where ceramic materials with 

lower translucency are beneficial to enhance an 

aesthetic outcome [1]. This arises from the fact that, 

when a translucent ceramic restoration is placed on a 

dark underlying tooth structure, such as an 

endodontically treated tooth the color beneath the 

crown might result in discoloration and shadowing of   

the restoration particularly the cervical areas [12]. In 

such cases, the use of Silica glass based all ceramic 

crowns is not recommended because they are   

translucent. Studies confirmed that changing the 

underlying color abutment tooth from lighter to 

darker color resulted in significantly change in 

aesthetic results when using glass ceramic lithium 

dissilicate reinforced crown and a minimum of 2mm 

of ceramic thickness was recommended to block out 

dark underlying color  which requires excessive 

dental tissue removal to provide sufficient bulk for 

ceramic material [13,14]. 

Recently, among the all ceramic systems, 

Zirconia based ceramics have become topic of a great 

interest in the field of prosthodontics  for both its 

mechanical properties which  are very similar to 

those of metal and its color which is similar to tooth 

color[15,16]. For these reasons, Zirconia gains, as a 

versatile restorative material, attention and became 

highly attractive for clinicians looking for aesthetic 

improvement especially with dark abutment teeth in 

the aesthetic zone because of its high refractive index 

[17,18]. It is, then, the most suitable material to be 

used when covering devitalized teeth as it is white in 

color and more opaque than other dental ceramics 

(Chen et al., 2008; Heffernan et al., 2002). This arises 

from the fact that with an equal thickness, the most 

translucent Zirconia is only 73% translucent as 

conventional lithium dissilicate [1]. It has then to be a 

foundation of optimal aesthetics in combination with 

perfectly matching overlay porcelain [17]. Zirconia 

core is aesthetically better accepted than metallic 

cores but it remains clinically too white. To improve 

the overall matching color, the introduction of shaded 

zirconia is an exciting strategy which gives the 

opportunity to control the shade of the core allowing 

a highly aesthetic results and as a consequence a 

thinner veneer should be required to mask the 

underlying core [11, 17, 19, 20].However, A 

successful aesthetic outcome is, also, related to a 

correct shade match should be well reproduced by the 

laboratory technician. Therefore, the shade guide 

should have basic requirements in color matching 

[21]  

 

Clinical Report: 
A-25-year old female patient, with a hidden 

smile, presented to the department of prosthetic 

dentistry with a chief complaint of poor aesthetics 

due to discoloration of her central incisors (Figure1, 

Figure2). She expressed her dissatisfaction with the 

impaired aesthetic appearance caused by affected 

teeth and she was asking for an aesthetic solution. 

She noticed that the change in color was increased 

gradually and she gave    the history of an orthodontic 

treatment 7 years back. 

 

 
Figure 1: Extra oral view: Patient smile 

 

 
Figure 2: Extra oral view showing the impaired 

aesthetic aspect 

 

When they were exposed to vitality testing, 

central incisors did not show any signs of sensitivity. 

Radiological evaluation confirmed that they were non 

vital. As the teeth were free from fillings and caries 

and as trauma was not reported, the necrosis could 

only be a complication of the orthodontic treatment. 

Soft tissues were evaluated as healthy and oral 

hygiene as well. Aesthetic assessment showed that 

the tooth axis, the shape, the size and the gingival 

Zenith were evaluated as normal. Diagnostic 

impression using irreversible hydrocolloid impression 

material was made and the occlusion was analyzed 

preoperatively.  

The specific challenge facing the treatment 

team was the wish to have the aesthetic appearance 

restored and at the same time to reconstruct the 

biomechanical properties of the devitalized affected 

teeth. To meet aesthetic goals and considering the 

patient’s request for short time of treatment, the 
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treatment plan included endodontic treatment 

followed by Zirconia based crowns restoring the 

aesthetics of central incisors and improving its altered 

mechanical properties. Internal bleaching technique 

was rejected because of time consuming procedure.  

 

Clinical Procedure:  

An endodontic treatment was performed 

using the lateral condensation technique (Figure 3). 

The teeth were prepared for all ceramic crowns with 

internal rounded shoulder at a sub gingival level 

conducting to sufficient facial tooth reduction in 

order to secure the thickness of the restoration for 

discolored teeth masking. This allows a thickness of 

1.2 mm of porcelain and 1.5 to 2 mm incisally 

(Figure 4). Tooth preparation edges should be 

rounded with no sharp angles to create internal stress 

in the crown. Then provisional restorations were 

fabricated using auto-polymerized resin (TEXTON), 

putty index made from the wax up and cemented with 

non Eugenol temporary cement. The full arch 

impression was made with a combination of heavy 

and light silicon. The shade was determined with a 

shade guide (Vitapan 3D Master). About a week after 

this procedure; the cores were fabricated with 

Zirconia via CEREC IN LAB, including scanning 

design and milling procedure, and tried in (Figure 5).  

Afterward, the cores were veneered with a 

compatible porcelain system with a thickness 

between 1mm to 2mm. An aesthetic try in of the 

crown should be made before final staining and 

glazing .This allows verification of the crown 

morphology and color. So, both of them can be 

modified in this stage. Aspects such as contact points 

and occlusion were, also, assessed and adjusted. After 

the removal of temporary restoration, the abutment 

teeth were cleaned with chlorhexidine and the final 

restorations were cemented using Zinc phosphate 

cement. The tooth shade was in harmony with the 

surrounding dentition. The patient was fully satisfied 

with the aesthetically pleasing outcome (Figure 6, 

Figure 7) 

 

 
Figure 3: Intra oral view showing access cavities 

 

 
Figure 4: tooth preparation: dark abutment teeth 

 

 
Figure 5: Zirconia Cores 

 

 
Figure 6: The tooth shade is in harmony with the 

surrounding dentition 

 

 
Figure 7: Final result showing an improvement of 

the smile 
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Discussion: 
Local intrinsic discoloration may result from 

pulp necrosis conducting to optical and 

biomechanical alterations related to vitality pulp   

loss [22, 23, 24, 25, 26] .In fact devitalized teeth have 

smaller resistance and high fracture risk [25]. Reeh et 

al. demonstrated, also, that cavity preparation and 

endodontic  treatment are associated with a loss of 

structure and accordingly a loss of strength [22]  

.This fact was, also, confirmed by other studies which 

proved  that endodontic procedures were responsible 

for 38% of reduction of flexural strength of the crown 

(Hussain et al.2007) [22].  

Many authors describe teeth devitalization as 

a consequence of a routine orthodontic treatment. In 

fact and according to studies pulp necrosis can occur 

in 5% in patients having the history of orthodontic 

treatment during adolescence [6]. 

In such cases, the clinician is faced with 

difficult treatment decision which doesn’t only aim 

for the imitation of natural teeth in terms of shade and 

translucency but also the improvement of its altered 

mechanical properties. Intra coronal bleaching can be 

considered as the most conservative approach. 

However, it was not the suitable one in this situation 

because of the   time consuming procedure. In Fact, it 

was demonstrated (Rotstan et al.) that the most of 

bleaching agents causes changes in the level of 

calcium ,sulfur and potassium altering in that order 

the inorganic component of hydroxyd apatite which 

is the result of calcium and phosphorus ratio changes 

. In addition, Australian studies using 30% hydrogen 

peroxide found that 2% of teeth exhibited cervical 

resorption exposing the teeth to trauma and the loss 

.Moreover, tooth fracture has been also observed after 

intra-coronal bleaching which is probably due to 

extensive removal of the intra coronal dentin [9]. 

In the same context, several studies showed 

that adequate coronal coverage following endodontic 

treatment resulted in a decrease of tooth loss [27]. 

Besides, ceramics, which are categorized into 

translucent and opaque material, offer excellent 

results in terms of aesthetic, biocompatibility and 

long term stability of the restoration [28, 10]. 

Furthermore, with the advent of CAD/CAM systems 

and the improvement in strength and in aesthetic, 

ceramics based on partially stabilized Zr O2 have 

been used in particular [28] . In fact, Zirconia single   

restoration   showed a success rate of 93%. This rate 

was proved by to 2 studies where the first study 

focused on a limited sample size of 15 Cercon crown 

during 2 years of observation meanwhile the second 

investigation was performed on 204 procera   

Zirconia crowns during 3 years of observation [29]. 

Other studies showed only 2% of porcelain chipping 

[30,31] which was mainly caused by poor connection 

between porcelain and zirconia [32]. It can, also, be 

related to framework architecture and an incorrect 

shaping of the core [29]. Moreover, as an accuracy at 

the crown margin of 50ù -1OOù is considered to be 

ideal, milled dense Zirconia cores showed, also, high 

accuracy of fit, ranging between 0 and 74 ù [17,29]. 

According to Kelly et al. core translucency 

is considered as the primary factor in controlling 

aesthetics and a critical in the selection of the 

material [33].The low translucency of Zirconia core, 

which can be considered by such researchers as a 

disadvantage, is highly recommended in discolored 

teeth.  This fact makes Zirconia seem to be the 

suitable material with dark underlying tooth structure 

and altered mechanical properties in endodontically 

treated central incisors. It does not allow light 

transmission through the abutment tooth and it masks 

its intrinsic coloration similarly to metal frameworks 

[34]. 

Currently, To avoid Milky white color  there 

are two methods .The first is  to hide   the color of 

zirconia by applying a layer of stein or liner and  the 

second consists on shading the zirconia by immersion 

or painting with coloring solution in the pre-sentered 

state. These methods require both an extra step of 

painting before sintering. The use of porous Zirconia 

blocks that are pre shaded to the desired coloration 

seems to be a good alternative. These blocks need to 

be only fired after machining. In addition, the color 

of the sintered core is uniform which is an advantage 

making the coloring solutions unsuitable [35]. 

Authors found, also, that 0.5 mm are 

necessary for incisors to be opaque in most clinical 

situations. CEREC system, similarly to LAVA 

system, allows a thinner core to be fabricated for 

incisors with a thickness down to 0.3mm.Due to the 

improved mechanical properties of the material; it 

was allowed to thin the cores to O.2 mm on the facial 

aspect permitting more space for porcelain veneering 

and then a maximum translucency which is necessary 

for central incisors [19; 36;37]. 

 

Conclusion: 

Restoring discolored endodontically treated 

central incisors remains an aesthetic challenge in 

fixed restorations. Shade selection, ceramic system 

choice and appropriate communication with 

laboratory technician are combined factors for 

success. Zirconia is considered as an alternative 

solution because of its enhanced aesthetics and 

mechanical properties. 
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