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Endodontic treatment of necrotic, immature teeth with 
open apices can present challenges to debridement, dis-
infection, and optimal obturation. These teeth may have 
widely flared canals and thin radicular dentinal walls that 
are susceptible to fracture. Management of the open 
apex can be performed using a mineral trioxide aggre-
gate (MTA) apical plug. To ensure a better prognosis in 
such structurally compromised teeth, internal radicular 
reinforcement using fiber posts and a self-adhesive ce-
ment has been suggested. The present case report il-
lustrates the management of a necrotic, immature max-
illary right central incisor in a 10-year-old patient using 
the MTA apical barrier technique and canal reinforce- 
ment using a fiber post.

Apexification, calcium hydroxide, fiber post, mineral triox-
ide aggregate.

Studies on the prevalence of dental trauma have shown 
20%-30% of children sustain traumatic dental injury to 
their permanent dentition.1 The majority of these incidents 
occur before root formation is complete and may result 
in pulpal inflammation or necrosis. With the loss of vital-
ity and subsequent arrested root development, the open 
and sometimes divergent apical morphology, along with 
thin and fragile dentinal walls, represents both an endo- 
dontic and restorative challenge. It is imperative that these 
structurally compromised teeth are preserved in the young  

patient, as alternative treatment options such as implant- 
supported restorations or fixed prostheses require com-
pletion of craniofacial growth for acceptable outcomes.2 
Although regenerative procedures are the current proto-
col, clinical translation is relatively new in its inception and 
requires further research. Therefore, we chose a current 
and clinically reliable procedure for the treatment of this 
presenting case.

Thus, the purpose of this case report is to discuss the 
intricacies of treatment of a fractured, necrotic, immature 
maxillary central incisor using the MTA apical barrier tech-
nique and fiber post placement.

A 10-year-old male patient with non-contributory medical 
history was referred for evaluation and treatment of his 
fractured immature maxillary right central incisor. He had 
suffered a traumatic sporting injury with loss of the coronal 
fragment of the tooth and subsequent loss of vitality 12 
months prior. Therapeutic dressings of calcium hydroxide 
had been applied by his general dentist at the local com-
munity clinic to induce apical closure. However, patient 
compliance regarding regular attendance had been poor. 

Clinical examination revealed a complicated crown frac-
ture of the maxillary right central incisor with evidence  
of an interim glass ionomer restoration over the access 
cavity (Fig. 1). Periapical radiographs demonstrated an in-
completely formed root apex with normal apical tissues. 
There was evidence of an intracanal calcium hydroxide 
dressing. A root development stage 2 to 3 was establish- 
ed3 (Fig. 2).
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Intraradicular rehabilitation of a 
necrotic, immature tooth using MTA, 
a fiber post and composite resin  
- A case report 



Due to a history of poor compliance in attending regu-
lar appointments, the mineral trioxide aggregate (MTA) 
apical barrier technique (ProRoot MTA; Dentsply Tulsa 
Dental, Johnson City, TN, USA) was chosen as the most  
viable treatment option. Consent from both the child  
and attendant parent was obtained with a detailed ex-
planation of treatment rationale. On the first visit, root ca- 
nal treatment was initiated. Local anaesthetic infiltration  
was administered using 2% lidocaine with 1:80 000 epi- 
nephrine (Lignospan Special, Septodont, Saint-Maur-des-
Fosses, France) over the maxillary right central incisor.

Following rubber dam application, access to the pulp 
chamber was gained. Working length was then establish- 
ed using an apex locator (Root ZX) (J Morita MFG Corp., 
Kyoto, Japan), with accuracy further confirmed with a peri- 
apical radiograph (Fig. 3). 

Cleaning and shaping was carefully performed using large 
stainless-steel K-files (Dentsply Maillefer, Baillagues, Swit- 
zerland), supplemented with copious irrigation using 1% 
sodium hypochlorite (NaOCl) (Endosure 1% Hypochlor, 
Dentalife, Victoria, Australia). After drying with sterile, ab- 
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sorbent paper points, the root canal system was dress- 
ed with calcium hydroxide paste (Ca (OH)2) (Calxyl OCO 
PRÄPARATE® GMBH, Dirmstein, Germany) using a lentulo 
spiral. A temporary coronal restoration was established 
with a sterile cotton pellet, Cavit (ESPE, Seefeld, Germany) 
and Fuji IX glass ionomer cement (GC, IL, USA). The pa- 
tient was scheduled for a second visit after six weeks.

The tooth was asymptomatic during the entire post-op-
erative period, and the provisional restoration was still  
intact at the second visit. Local anaesthesia was ac- 
complished with Lignospan Special. After isolation with 
rubber dam, the provisional restoration was removed  
from the access cavity. 

A copious amount of 1% NaOCl was ultrasonically acti- 
vated to remove the Ca(OH)2 paste from the canal. Before 
MTA application, the canal was irrigated with 15% ethyl-
enediaminetetraacetic acid (EDTA) (Endosure EDTA 15% 
Solution, Dentalife, Victoria, Australia) to remove the smear 
layer and again with 1% NaOCl. The root canal was then 
dried with sterile absorbent paper points. White ProRoot 
MTA was mixed with sterile water according to the manu-
facturer’s instructions. 

The application of an apical barrier of 4-5mm of MTA was 
completed using a Lee block (San Francisco, USA) and 
Buchanan Pluggers (Sybron Endo, Orange, CA, USA).  
It was further compacted using indirect ultrasonic com-
paction. Thus, a 5mm apical plug was obtained and a 
radiograph exposed to verify density and position of the 
MTA plug (Fig. 4). After application of MTA, a paper point 
moistened with sterile water was left in contact with the 
MTA plug and the access cavity sealed temporarily using 
Cavit and Fuji IX glass ionomer cement.

At the next visit 24 hours later, the provisional access  
cavity restoration was removed under rubber dam appli-
cation. A Buchanan’s plugger was then inserted to con- 
firm the complete setting of the MTA apical plug. The root 
canal was then irrigated with 1% NaOCl, followed by  
saline and dried with paper points. A Rely-X Fiber Post 
(3M ESPE, Germany) was trimmed and cemented with 
Rely-X Unicem Self-Adhesive Universal Resin Cement (3M 
ESPE, Germany) - shade A2. No additional instrumen- 
tation was needed to accommodate the post due to the  
widely flared canal walls, thus preserving intraradicular  
dentine. Composite aesthetic restoration was completed 
using AdperTM ScotchbondTM Multi-purpose adhesive 
(3M ESPE, Germany) and a layered stratification tech- 
nique incorporating Filtek Supreme XTE Universal Res- 
torative Composite (3M ESPE, Germany) A2 body and  
A1 enamel shades. Soflex discs (3M ESPE, Germany)  
were used for aesthetic recontouring and polishing. 

Occlusion was adjusted for centric and eccentric excur- 
sions. A final post-operative radiograph was taken (Fig. 
5). The patient and his parents were satisfied with the 
aesthetic appearance of the restoration (Fig. 6). Use of  
a custom fitted mouthguard was advised for any contact 
sports to mitigate against any possible future fracture. 

It was further reiterated that the treatment provided is to 
ensure preservation of the tooth till craniofacial growth is 
completed, hence due care is advised.

The patient was recalled after 12 months. He reported  
that no symptoms had occurred and no complications were 
noted. The restoration still appeared acceptable (Fig. 7). 
A periapical radiograph demonstrated that the fiber post 
and restoration remained satisfactory with normal peri- 
apical tissues (Fig. 8).

Apexification is defined as a method to induce a calcified 
barrier in a root with an open apex or the continued apical 
development of an incompletely formed root in immature 
teeth with necrotic pulps.4 Traditionally, the most common-
ly used material for apexification is calcium hydroxide. 

DISCUSSION
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Success rates are reported to be in the mid 90% range.5 
Disadvantages to this technique include the need for mul- 
tiple appointments, extended treatment time, possible pa-
tient compliance issues and susceptibility to re-infection.6 
There also exists the possibility of weakening of tooth 
structure7,8,9 with subsequent root fracture.

Considering these significant disadvantages, an alterna- 
tive treatment to traditional apexification with calcium  
hydroxide may offer a better prognostic outcome. Stu- 
dies have indicated MTA as an alternative to calcium  
hydroxide.10,11 The advantages of MTA include excellent 
biocompatibility,12 induction of hard tissue,11 and good 
sealing properties.13,14 Additional advantages include a 
shorter treatment time and development of a good apical 
seal.15,16

Despite these advantages, the root canal walls in these 
teeth remain thin, weak, and susceptible to fracture. Thus, 
restorative protocols able to reinforce the root architec-
ture are important.17,18 It has been hypothesized that filling 
root canals with an adhesive material with a similar elastic  
modulus to dentine could improve the fracture resist-
ance and stress distribution in immature teeth.13,19 Mate-
rials which have a modulus of elasticity similar to dentine  
enable the equitable distribution of forces along the root 
canal walls. Several materials have been used in an at-
tempt to reinforce teeth, with composite resin and fiber 
posts showing promise.20

Composite resin has the ability to bond to root dentine 
walls, increasing the strength of the roots.19 Unfortunately, 
it has relatively low strength under tensile stress.21 Stud-
ies have also shown that thermocycling might significantly  
reduce the flexural strength of composite.22,23,24 An alter- 
native to increase fracture resistance would be the use of 
fiber posts.18,25-27 Fiber posts have a modulus of elasticity 
similar to dentine and can be adhesively bonded to den-
tine, decreasing the risk of restorative failure and support-
ing tensile stress more effectively.28,29 Fiber posts might 
also more evenly distribute forces along the root, reduc- 
ing stress concentrations.25,26

Cementation procedures using self-adhesive resin cements 
are simpler than conventional bonding procedures used 
in root canals. Additionally, self- adhesive resin cements 
appear to have low shrinkage due to their viscoelastic 
properties.30 Polymerization shrinkage is also reduced by 
a lower volume of material as the fiber post occupies  
most of the space in the root canal. In this case, no  
additional intraradicular dentine removal was required to 
accommodate post cementation, further maintaining struc- 
tural integrity of the tooth.

Management of a necrotic, immature, and structurally  
compromised tooth through an approach employing the 
use of the MTA apical barrier technique and reinforce- 
ment with a fiber post can be a simple and efficient pro- 
cedure with excellent aesthetic and functional results.
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