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INTRODUCTION

The traumatic injuries in children and adolescents 
are a common problem, and some reports have 

been observed that its prevalence has increased in 
recent decades.[1‑3] In permanent dentition, the coronal 
fractures are a common occurrence, particularly in 
children between 8 and 11 years old.[2,3]

Coronal fractures represent a high proportion of the 
dental trauma in the permanent dentition ranging between 
26‑76% of dental injury, and approximately 16% of coronal 
fractures are complicated presenting pulp exposure.[3]

Aesthetic and functional rehabilitation is the primary goal 
of the treatment of crown‑fractured tooth. Actually, an 
alternative approach, which is becoming more attractive 
due to the technology of new dentin bonding agents, is 
fragment bonding;[3,4] however, in cases of absence of the 
fragment, it becomes essential to preserve the remnant 
tooth structure with a composite resin restoration.[5‑10]

This paper reports a case of a permanent maxillary central 
incisor with incisal crown fracture treated using composite 
resin restoration.

CASE REPORT

A 9‑year‑old male patient was referred to the dental 
clinic of our institution, reporting a dental trauma of the 
permanent maxillary right central incisor. Dental history 
revealed that he had a trauma as the result of a fall while 
playing at school. The patient reported no treatment until 
that moment, and the crown fragment had been lost 
during the accident.

The intraoral and radiographic examination showed that 
the injury had caused a non‑complicated crown fracture 
in the incisal third of the tooth 11, without pulp exposure 
[Figures 1a‑c]. Clinical examination evidenced fracture 
involving only the enamel aspect with no symptoms. The 
coronal analysis of the adjacent central incisor showed 
incisal edge fracture [Figure 1b], which had already been 
provisionally restored with composite resin.

The position and pattern of the fracture suggested 
that a composite resin restoration would be a reliable 
option for the case. The patient was systemically healthy, 
presented an overall plaque index and gingival index of 
below 20%, and the operative area was free from visible 
plaque.
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ABSTRACT
The coronal fracture is an unexpected occurrence and requires professional preparation for the 
urgent approach. A coronal fracture involving non‑complicated enamel and dentin might receive 
different kinds of treatment such as re‑attachment of fragments or restoration with composite 
materials. The aim of this work is to present a clinical case of a child with coronal non‑complicated 
fracture of permanent upper central incisor treated by adhesive restoration.
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The first stage of the restorative procedure was the 
realization of an aesthetic simulation or mock‑up with 
the restorative material to be used, defining the choice 
of color. Next step was to perform an impression of the 
dental arcade to obtain a model of gypsum [Figure 1d]. 
The desired shape of the fractured tooth was waxed‑up 
on the model of gypsum, and a silicone matrix (Optosil, 
Heraeus Kulzer, Germany) was made to accurately 
reproduce its palatal anatomy and incisal edge [Figure 2a].

After dental prophylaxis and cleaning the tooth, the 
operative field was isolated. Briefly, the provisionally 
composite resin of the tooth 21 was removed, and the 
both central incisors were acid etched for 30 s with 
a 35% phosphoric acid gel, rinsed for 30 seconds, and 
dried with air spray [Figure 2b]. Then, a conventional 
two‑bottle adhesive system (Scotchbond Multi Purpose 
Plus, 3M ESPE, St. Paul, MN, USA) was applied on enamel 
and light‑cured for 40 s buccally and 40 s lingually by 
using a halogen light‑curing equipment with an intensity of 
1400 mW/cm2 (Radii LED Curing Light, SDI, Australia). 
The restoration was initiated with a small amount of 
composite A2E (Four Seasons, Ivoclar Vivadent) applied 
in the portion corresponding of the palatal aspect in 
the silicone matrix [Figure 2c]. The adaptation of the 
composite resin in the silicone matrix was performed with 
a brush n. 3 (Cosmedent, Chicago, IL, USA) and then, the 
silicone matrix was positioned on the patient and initiated 
the polymerization of the composite resin.

After removed the silicone matrix, we observed the 
perfect palatal shape and contour obtained and then 
proceeded to insert the composite resin (A3 dentin, Four 
Seasons, Ivoclar Vivadent) corresponding to the dentin 
portion and after the opalescent halo. The last layer of 
composite resin A3E corresponding to buccal enamel 
was applied and smoothed with brushes for an excellent 
accommodation and surface texturization [Figure 2d]. The 
final polishing was performed with a high‑luster polishing 
paste (Opal L, Renfert GmbH, Hilzingen, Germany) 
using goat‑hair brushes and cotton buffs (Renfert 
GmbH, Hilzingen, Germany) at external enamel 
surface [Figure 3a].

Ten months after the adhesive procedure revealed 
periodontal health and no painful symptomatology 
[Figures 3b‑d]. A good aesthetic appearance and function 
were observed, and a frontal smile view shows a 
satisfactory procedure.

DISCUSSION

The preservation of the fragment is not always possible, 
because the circumstances in which the fractures occur, 
sometimes does not allow the patient to find it, which 

guides the treatment for a reconstruction with composite 
resin. Composite resin restoration for the restoration 
of permanent incisors that have minimum or not very 

Figure 1: (a) Initial clinical aspect of the traumatized central 
incisor. (b) Buccal view of fractured tooth. (c) Initial radiographic 
aspect. (d) Gypsum model of the clinical case
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Figure 2: (a) Silicone matrix performed to guide the restoration. (b) Tooth 
enamel was etched with a 35% phosphoric acid gel. (c) Stratum of 
composite resin for enamel. (d) Restoration completed after 30 minutes 
of rehydration
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Figure 3: (a) Clinical view after 10‑months follow‑up. (b) Frontal 
appearance of the restoration. (c) Appearance of the patient’s 
smile. (d) Radiographic follow‑up after 10‑months
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extensive crown fractures is an excellent approach due 
to a conservative, timely, and economical treatment 
option.[5‑10]

The choice of resin composite should be focused on 
aspects related to the strength and aesthetics. Within this 
context, the composite layering is the key to obtaining 
esthetically successful restorations.[7] According Nahsan 
et al.,[8] young teeth show a naturally high value and thus 
require resins with such characteristics; in consequence, 
the reproduction of enamel should be done with 
composite resins that presents transparent characteristics.

Resin stratification initiating from the palatal enamel is 
the best choice, particularly in fractured anterior teeth, 
with a transparent composite to create the underlying 
structure for the subsequent layers.[7] The palatal enamel 
can be constructed with the use of a polyester matrix, 
pre‑fabricated acetate crowns, or personalized guides like 
silicone matrix.[8] The silicone matrix option has advantages 
in restorative procedures by providing reduction of the 
operating time,[7] maintenance of the cervico‑incisal and 
mesiodistal dimensions besides appropriate control of the 
thickness of the resin increment, and enough support for 
the build‑up of material from the palatal aspect.[8]

The variation of some characteristics of the composite 
materials like translucency and opacity of composite resins 
requires the professional to know the different esthetic 
restorative materials and their optical behavior and may 
thus replace or correct color tones during the restorative 
procedure.[3,7‑10]

Several variables can affect the longevity of this type of 
restoration including the extent of the crown fracture, the 
restoration size, the occlusion of the restored tooth, and 
the overall prognosis of the injured tooth.[8] The choice of 
resin should be focused on aspects related to the strength 
and aesthetics. The present hybrid resins, due to its high 
percentage of inorganic filler and diversity of colors for 
enamel and dentine, allow satisfactory clinical results, in 
terms of longevity of the restoration.

In the present case, the location and aspect of the 
fracture combined with a balanced occlusion may have 
favored the clinical success. Limitations of the adhesives 
restoration techniques can be attributed to detachment 
of the restoration by a new trauma or the restoration 
does not recover its original color. With regard to the 

restorative procedure, the applied technique has facilitated 
the obtaining of dental contours and convexities, which 
would be more labored and lengthy in a direct restorative 
technique. If handled properly, prognosis of the tooth, 
after traumatic crown fracture, is satisfactory.

CONCLUSION

The composite resin restoration of permanent incisors 
with crown fractures is a simple procedure that should be 
planned and executed with attention to dental contours 
and convexities, facilitating the re‑establishment of function 
and aesthetics.

REFERENCES

1. Andreasen JO, Andreasen FM, Andersson L, editors. Textbook and color
atlas of traumatic injuries to the teeth. 4th ed. Copenhagen, Denmark:
Blackwell Munksgaard; 2007.

2. Rappeli G, Massaccesi C, Putignano A. Clinical procedures for
the immediate reattachment of a tooth fragment. Dent Traumatol
2002;18:281‑4.

3. Olsburgh S, Jacoby T, Krejci I. Crown fractures in the permanent
dentition: pulpal and restorative considerations. Dent Traumatol
2002;18:103‑15.

4. Farik B, Munksgaard EC, Andreasen JO, Kreiborg S. Fractured teeth
bonded with dentin adhesives with and without unfilled resin. Dent
Traumatol 2002;18:66‑9.

5. Ozel E, Karapinar‑Kazandag M, Soyman M, Bayirli G. Resin composite
restorations of permanent incisors with crown fractures: A case report
with a six‑year follow‑up. Oper Dent 2011;36:112‑5.

6. Ozel E, Kazandag MK, Soyman M, Bayirli G. Two‑year follow‑up of
fractured anterior teeth restored with direct composite resin: Report of
three cases. Dent Traumatol 2008;24:589‑92.

7. Sakai VT, Anzai A, Silva SMB, Santos CF, Machado MAAM. Predictable
esthetic treatment of fractured anterior teeth: A clinical report. Dent
Traumatol 2007;23:371‑5.

8.	 Nahsan	FP,	Mondelli	RF,	 Franco	EB,	Naufel	 FS,	Ueda	 JK,	 Schmitt	VL,
et al. Clinical strategies for esthetic excellence in anterior tooth
restorations: Understanding color and composite resin selection. J Appl
Oral Sci 2012;20:151‑6.

9.	 Arslan	H,	Barutcigil	Ç,	Aladağ	H,	Kürklü	D.	Management	 of	 fractured	
permanent incisors: 1 year follow‑up. J Contemp Dent Pract 2011;12:501‑5.

10. Oliveira GM, Ritter AV. Composite resin restorations of permanent
incisors with crown fractures. Pediatr Dent 2009;31:102‑9.

11. Dietschi D. Optimising aesthetics and facilitating clinical application
of free‑hand bonding using the "natural layering concept". Br Dent J
2008;204:181‑5.

12. Magne P, Woong‑Seup S. Optical integration of incisoproximal restorations
using the natural layering concept. Quintessence Int 2008;39:633‑43.

Source of Support: Nil. Conflict of Interest: None declared.


