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Abstract 
Background and Aim: Dissatisfaction of parents with the appearance 
of conventional stainless-steel crowns (SSCs) has led the pedodontists 
to choose alternative esthetic restorations such as zirconia crowns.  
Case Presentation: In this report, a new approach for fabrication of 
direct composite crowns for primary molars was described using dual-
cure core build-up composite material in five patients with one-year 
follow-up. 
Conclusion: Direct composite crown appears to be a suitable esthetic 
restoration for pulpotomized primary molars in cooperative patients 
with acceptable oral hygiene.  
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Introduction 

Dissatisfaction of parents with the unesthetic 
appearance of stainless-steel crowns (SSCs) is a 
challenge in pediatric dentistry [1-3]. SSCs are 
highly durable, and are the most commonly used 
type of crown for primary posterior teeth. 
However, unesthetic appearance is their main 
drawback [4]. Dissatisfaction of parents with the 
unesthetic appearance of SSCs led dental 
clinicians to search for alternative esthetically 
pleasant restorations [5]. Pre-veneered SSCs, 
resin-bonded strip crowns, and prefabricated 
zirconia crowns are among the alternative 
crowns introduced to the market to meet the 

esthetic demands of parents [6]. Zirconia crowns 
met the esthetic requirements to a great extent; 
however, they did not gain increasing popularity 
due to the need for extensive tooth preparation, 
inability to adjust the crown margins, and high 
cost [2,3,7]. Pre-veneered metal crowns had 
optimal esthetics; however, inability to adjust 
the crown margins, and chipping of the 
veneering over time were among their main 
drawbacks [3,8]. The long-term success of 
composite resin application along with a strip 
crown for full coverage of primary anterior teeth 
has been well documented [9,10]. However, this 
method was not widely accepted by dental 
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clinicians for posterior teeth due to high 
technical sensitivity and difficult application 
[6,11]. Also, no clinical study is available 
regarding its true clinical efficacy. Composite 
resin restorations have long been successfully 
used for reconstruction of permanent posterior 
teeth. However, application of composite resin 
for multi-surface restoration of primary 
posterior teeth has not shown satisfactory 
results due to the occurrence of secondary caries 
[12,13]. Also, due to the risk of fracture of 
undermined tooth wall in multi-surface 
restorations, particularly after pulp therapy, 
such teeth should be preferably crowned [14]. A 
previous study reported successful results of 
indirect composite crown of primary molars 
with multi-surface caries after pulpotomy at the 
1-year follow-up. They suggested this modality 
for cases requiring esthetic restorations. 
However, the need for laboratory fabrication of 
crowns is a limitation of this modality for 
esthetic reconstruction of primary teeth [15].  

Dual-cure core build-up composite resins are 
used for core build-up after endodontic 
treatment in permanent teeth. Also, evidence 
shows that their application for direct 
restoration increases the fracture resistance of 
teeth [16]. This type of composite has increased 
percentage of fillers, which confers greater 
strength and decreases shrinkage. Also, such 
composites have increased fracture resistance 
due to improved flexural modulus [17,18]. These 
composite resins are available in flowable 
consistency, which enhances their application 
and results in their improved adaptation to 
surfaces [19]. Their dual-cure polymerization 
mode is another added advantage, which 
eliminates the need for incremental application 
of composite, and the composite resin can be 
applied as bulk in one step to save time [20]. Due 
to such favorable properties, such composite 
resins are optimal for use in pediatric dentistry. 
This study aimed to introduce a novel approach 

for complete crown coverage of primary 
posterior teeth by using a dual-cure core build-
up composite resin. This restoration has optimal 
durability without the unesthetic appearance of 
SSCs. 
 
Case Presentation 

Five pediatric patients were selected among 
those presenting to the Pediatric Dentistry 
Department of School of Dentistry of Islamic 
Azad University, Tehran who required 
pulpotomy and complete coverage of their 
primary first molars. The patients had no 
systemic disease or bruxism. The selected teeth 
had to have sound buccal and lingual walls. Thus, 
pulpotomized teeth with mesio-occluso-distal, 
disto-occlusal, and mesio-occlusal cavities were 
selected. The gingival floor had to be located 
supra-gingivally, and the residual walls had to be 
free from caries, and supported by sound dentin. 
After caries removal, the walls had to have a 
minimum of 2 mm residual thickness. Also, the 
teeth had no caries in the buccal and lingual 
walls. The patients had to be cooperative 
(Frankl's behavior rating scale 3 or 4) and were 
between 4-8 years of age. They had good oral 
hygiene (oral hygiene index < 3) as well. The 
study was approved by the ethics committee of 
School of Dentistry of Islamic Azad University, 
Tehran (IR.IAU.DENTAL.REC.1399.035). The 
treatment was started after obtaining written 
informed consent from the parents.  

 
Primary restoration:  

After pulpotomy, Zonalin (Golchay, Iran) was 
applied in the pulp chamber with 2 mm 
thickness, and a 1-mm glass ionomer lining 
(Willmann & Pein, Germany) was applied over it 
to prevent the adverse effect of Zonalin on 
composite resin [21]. Next, the internal walls of 
the cavity were cleaned such that the sound 
dentin was visible. A matrix band was applied 
around the tooth with a matrix holder, and the 
internal cavity walls were etched with 37% 
phosphoric acid gel for 20 seconds. Care was 
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taken not to over-etch the glass-ionomer. The 
tooth was then rinsed with water for 20 seconds 
and dried with gentle air spray [22]. Two layers 
of Single Bond (3M ESPE, USA) were then 
applied on the tooth, dried with gentle air spray 
for 10 seconds, and cured for 20 seconds. Auto-
mix dual-cure core build-up composite (Rebilda 
DC, VOCO GmbH, Germany) was injected into the 
cavity to the level of the occlusal surface, and 
after chemical curing for 5 minutes, light curing 
was performed for 20 seconds [23] (Figure 1).  

 
 
 
 
 
 
 
 
 

Figure 1. Schematic view of the tooth after primary 
restoration 

 
Tooth preparation:  

In the next step, the tooth received standard 
SSC preparation. The occlusal surface was 
prepared such that the respective tooth had 1.5 
mm distance from the opposing tooth in 
occlusion. Also, adequate interproximal distance 
was ensured by passing the tip of an explorer 
through the interproximal space. After selecting 
the proper-size SSC, and its correct seating and 
adaptation with the tooth, a putty-wash 
impression was made from the tooth along with 
SSC. Next, the SSC was removed from the tooth. 
To achieve optimal composite thickness supra-
gingivally, the sound walls were prepared with 
fissure bur (#847-010, Jota, Switzerland) by 0.5 
mm according to the tooth contour to obtain a 
shoulder finish-line at the tooth periphery [24] 
(Figure 2).  

In case of gingival bleeding, Access Edge 
(Centrix, USA) was injected into the gingival 
sulcus around the tooth for isolation of the area. 
For this purpose, it was first injected into the 

gingival sulcus by the respective gun, and the 
patient was asked to bite on the GingiCap 
(spongy cap placed on the tooth) for 2 minutes. 
Next, the GingiCap was removed, and the 
material was rinsed off with water spray. It is a 
kaolin clay-based material that retracts the 
gingiva. It also contains 15% aluminum chloride 
to induce hemostasis [25]. The area was isolated 
by placing cotton rolls in the buccal and lingual 
sulcus. Also, a subgingival retraction cord size 00 
(Coltene/Whaledent AG, Switzerland) was 
packed in the gingival sulcus [26,27]. To protect 
the adjacent teeth during etching, they were 
protected with Teflon tape.  
 
 
 
 
 
 
 
 
 

 
Figure 2. Schematic view of the prepared tooth  

 
Final restoration:  

The tooth was etched with 37% phosphoric 
acid gel for 30 seconds. The etchant was rinsed 
with water for 20 seconds, and the tooth was 
dried with air spray. Two layers of adhesive 
(Single Bond Universal, 3M ESPE) were applied 
on the tooth, and dried with gentle air pressure 
for 10 seconds. Light curing was performed for 
20 seconds using a curing unit (Woodpecker, 
China) with 1000 mW/cm2 light intensity. 
Automix dual-cure core build-up composite 
(Rebilda DC, VOCO GmbH) was applied into the 
tray at the site of the respective tooth, and the 
tray was placed in the oral cavity immediately 
after removing the cotton rolls, and held in place 
for 5 minutes with gentle pressure to allow 
completion of chemical curing. Next, the tray 
was removed and composite was cured from the 
buccal, lingual and occlusal surfaces, each for 20 
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seconds. The subgingival cord was removed, and 
the restoration margins were evaluated to 
ensure absence of excess composite. Next, the 
occlusion was checked by a copying paper. The 
contact area was checked by a dental floss, and 
the composite restoration was finished and 
polished (Figure 3). Finally, one layer of low-
viscosity polishing liquid (Biscover LV, Bisco, 
Schaumburg, IL, USA) was applied on the crown. 
For this purpose, composite was etched for 15 
seconds and rinsed. Next, a thin layer of liquid 
was applied on the composite, and after 15 
seconds, it was light-cured for 30 seconds 
(Figure 4) [28,29]. To assess the final crown for 
integrity and absence of overhang, a bitewing 
radiograph was obtained from the tooth    
(Figure 5). 

 
 
 
 
 
 
 
 
 
 
 

Figure 3. Schematic view of the tooth after placement of 
final crown 

 

 

 

 

 

 

 

 

 

 

 

  

 
Figure 4. Clinical view of a maxillary first molar 
immediately after crowning  

 
 
 
 
 
 
 
 
 
Figure 5. Bitewing radiograph showing a maxillary primary 
first molar with a composite crown 
 
Follow-up:  

The patients were followed-up for 3, 6, 9, and 
12 months for evaluation of the crowns. In the 
recall sessions, the following parameters were 
evaluated according to the modified United 
States Public Health criteria [30]: 

(I) Assessment of gingival health by 
evaluation of bleeding on probing 

(II) Assessment of secondary caries by bite-
wing radiography  

(III) Assessment of tooth fracture by clinical 
inspection and examination with a dental 
explorer  

(IV) Assessment of fracture, discoloration, 
integrity, and marginal adaptation of crown by 
visual inspection and clinical examination with a 
dental explorer [30]. 

Also, the patients received oral hygiene 
instructions, and underwent fluoride therapy at 
each recall session. Restoration loss, poor 
marginal adaptation, secondary caries, 
restoration discoloration, and periodontal 
problems did not occur in any patient during the 
follow-up period.   

 
Discussion  

This study described a new approach for 
complete coronal reconstruction of primary 
teeth with a dual-cure core build-up composite 
resin. According to the guidelines of the 
American Association of Pediatric Dentistry, 
SSCs are recommended for restoration of 
primary teeth to increase their fracture 
resistance and success rate of pulp therapy [31]. 
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Considering the high prevalence of early 
childhood caries in primary teeth [32], a high 
number of primary teeth require complete 
crown coverage after pulp therapy [33]. 
However, many parents are dissatisfied with the 
unesthetic appearance of SSCs [34], indicating 
the need for a more esthetic replacement for 
esthetically important zones. A dual-cure core 
build-up composite resin (Rebilda DC, VOCO 
GmbH) was used to fabricate direct composite 
crowns in the present study. This composite is 
suitable for the fabrication of composite crowns 
in children due to optimal properties. Dual-cure 
core build-up composite resins have higher filler 
content than conventional composites, which 
increases their fracture resistance [17]. They are 
dual-cure and are chemically cured in hard-to-
reach areas for light curing [18]. Thus, when the 
tray containing composite resin is placed over 
the prepared tooth, primary setting occurs 
without requiring light. Such composite resins 
are flowable and auto-mix. Auto-mixing 
minimizes the risk of void formation while 
flowability ensures adequate adaptation of 
composite in the tray with the tooth [35].  

Previous studies demonstrated that multi-
surface restorations were not successful in 
primary teeth [36,37]. Pires et al, [38] in a 
systematic review and meta-analysis in 2018 
compared the bond strength of primary and 
permanent teeth. They acknowledged the 
differences between the primary and permanent 
enamel and dentin, which are responsible for the 
different bond strength values of composite to 
primary and permanent teeth. The enamel in 
primary teeth is thin, and primary dentin has 
lower mineral content. Also, due to high density 
of dentinal tubules in primary teeth, the amount 
of available inter-tubular dentin for bonding is 
lower. All these factors are responsible for lower 
bond strength of composite to primary teeth, 
compared with permanent teeth [39]. However, 
the bond strength of composite to primary and 
permanent enamel has been reported to be 
comparable [40-42]. In the present study, direct 

composite crown had a larger bonding interface 
with enamel compared with multi-surface 
restorations, which can aid in clinical success 
and durability of restorations.  

In the present study, the primary first molars 
of 5 patients were restored with direct 
composite crowns after pulpotomy. The teeth 
were evaluated according to the modified United 
States Public Health Service criteria at the 3, 6, 9, 
and 12-month follow-ups. All crowns were intact 
at the 1-year follow-up, and showed complete 
adaptation. None of the patients had secondary 
caries, and they all had acceptable gingival 
health. Also, none of the crowns showed 
discoloration. The present results were similar 
to those of Mohammadzadeh et al, [15] who 
restored teeth with indirect composite crowns 
by using fiber-reinforced composites for 
laboratory fabrication of tooth-colored crowns 
for primary molars, and reported optimal 
success rate at the 1-year follow-up.  

The described approach has advantages such 
as designing a direct composite model by using 
the precise anatomy of SSCs, and using the 
available composite resins. Also, this approach 
does not require laboratory procedures, which 
saves time and cost. However, further studies on 
a higher number of patients with longer follow-
ups are required to cast a final judgment 
regarding its widespread use. 

 
Conclusion 

It appears that direct composite crown can 
serve as a suitable esthetic restoration for 
pulpotomized primary molars in cooperative 
patients with acceptable oral hygiene. 
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