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Introduction

Dental trauma is a relatively common occurrence during child-
hood. Depending on its magnitude, it may produce concussion, 
luxation, fracture, or avulsion of  the teeth, leading, in more se-
vere cases, to necrosis of  the pulp tissue [14, 9]. When pulp re-
generation or repair is not possible, the endodontic treatment of  
immature permanent necrotic teeth is more time-consuming and 
technically more difficult than conventional procedures because 
these teeth present widened root canals and open apices [15]. The 
tooth roots may also suffer external infection-related (inflam-
matory) root resorption or alterations of  their formation during 
treatment [8].

In cases of  infected pulps, it is necessary to use a specific dressing 
material to neutralize the bacteria and their products and to stim-
ulate the apexification process by forming a mineralized apical 
barrier so that the subsequent condensation of  gutta-percha can 
be properly achieved [10]. Traditionally, apexification has been 

performed for treatment of  immature non vital permanent [22].

Accomplishment of  ideal root canal treatment is attributed to var-
ious essential factors such as proper instrumentation, biomechan-
ical preparation, obturation, and ultimately depending upon the 
case post-endodontic restoration [15]. The pertinent aim of  this 
treatment is to do away with the microbial entity and any future 
predilection of  re-infection. In order to achieve this, proper seal 
is required to denigrate any chance of  proliferation of  bacteria 
and future occurrence of  any pathology. Sealer along with solid 
obturating material acts synergistically to create hermetic seal [8].

Treatment of  immature permanent teeth is a challenge for the cli-
nician due to thin walls which are prone to fracture and divergent 
open apices along with cooperative ability of  the child. Hence the 
choice of  sealer is an important decision. Thus, this study was un-
dertaken with the aim to to evaluate the preference of  root canal 
sealers used by dental students for the treatment of  immature non 
vital permanent teeth.

Abstract

To evaluate the preference of  root canal sealers used by dental students for the treatment of  immature non vital permanent teeth. 
Materials and methods: Retrospective data of  pediatric dental patients with immature non vital permanent teeth was obtained 
using digital information archive system. A total of  19 patients who fulfilled the criteria were included in the study. Data was ana-
lysed using SPSS software version 20.0
Results: 84% of  the patients were male. The most preferred sealer was resin based sealer(41%) followed by zinc oxide based seal-
ers(35%). The least preferred was calcium hydroxide based sealers (24%)
Conclusion: The most preferred sealer by dental students was resin based sealer followed by zinc oxide based sealers.
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Materials and Methods

The present study was undertaken in the Department of  Pediat-
ric and Preventive Dentistry, Saveetha Dental College after ob-
taining approval from the Scientific Review Board. Retrospective 
data was obtained by going through the case records of  pediatric 
dental patients who visited the Department of  pediatric and Pre-
ventive Dentistry at Saveetha Dental College from June 2019 to 
March 2020. Patients younger than 18 years of  age with immature 
permanent non vital teeth who had completed treatment during 
the study period were included in the study. Patients older than 18 
years and children with systemic diseases were excluded. A final 
sample size of  19 patients was obtained. Data was verified by one 
external reviewer and was statistically analysed using SPSS version 
20.0. 

Results and Discussion

A total of  19 patients had received treatment for immature per-
manent non vital teeth during the study period. The ages of  the 

patients varied from 8 to 16 years out of  which of  3 (16%) were 
girls and 16 (84%) were boys (Graph 1). 14 year old patients 
were most affected (19%) whereas 8 year olds were least affect-
ed (Graph 2). 41% of  the dental students preferred resin based 
sealers whereas 35% preferred zinc oxide based sealers and 24% 
chose calcium hydroxide sealers. (Graph 3).

Apexification is a method of  treatment for immature permanent 
teeth in which root growth and development ceased due to pulp 
necrosis. Its purpose is to induce root end closure with no ca-
nal wall thickening or continuous root lengthening [21]. It can be 
achieved in two ways: (a) as a long-term procedure using calcium 
hydroxide dressing to allow the formation of  a biologic hard tis-
sue barrier, or (b) as a short-term (more recent) procedure, creat-
ing an artificial apical plug of  MTA or other bioceramic material. 
Apexification is most often performed in incisors that lost vitality 
because of  traumatic injury, after carious exposures, and in teeth 
with anatomic variations such as dens invaginatus with an imma-
ture root [20, 5].

The apex in immature teeth may present two morphologic varia-

Graph 1. Bar graph showing the association between age and tooth number. X-axis represents the age and Y-axis represents 
the tooth number. Chi square test done and association was found to be statistically not significant. Pearson's Chi square 

value :13.172 , p value:0.902( statistically not significant).

Graph 2. Bar graph showing the association between age and choice of  sealer.X-axis represents the age and Y-axis repre-
sents the sealer. Chi square test done and association was found to be statistically not significant. Pearson's chi square value 

:2.215, p value: 0.764 (statistically not significant).

Graph 3. Bar graph showing the association between gender and choice of  sealer. X-axis represents the gender and Y-axis 
represents the sealer. Chi square test done and association was found to be statistically not significant. Pearson's chi square 

value : 5.033, p value: 0.868 (statistically not significant).
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tions: divergent with flaring apical foramen (blunderbuss apex) or 
parallel to convergent [19]. This morphology is difficult to deter-
mine because of  the two-dimensional image obtained by dental 
radiographs. In both forms, conventional endodontic treatment 
cannot be performed, because it is difficult if  not impossible to 
achieve an apical seal that will prevent extrusion of  the filling ma-
terial [12]. When apexification is carried out successfully in teeth 
with radiographic signs of  rarefying osteitis, healing of  the bone 
will be observed gradually. The tooth should continue to erupt, 
and the alveolar bone should continue to grow in conjunction 
with the adjacent teeth. Follow-up should be performed to ensure 
the absence of  adverse posttreatment clinical and radiographic 
signs [11].

The quality of  the seal obtained with gutta-percha (GP) and con-
ventional zinc oxide eugenol (ZOE) sealers is quite far from being 
perfect [23] Also, despite its multiple strong points, GP and con-
ventional sealer combination still has its own shortcomings, like 
its inability to strengthen root, as it does not adhere to dentin, in-
ability to control microleakage, and the solubility of  sealer makes 
prognosis dilemmatic and un-assuring Although few materials 
are capable enough to swap GP on multiple parameters, research 
continues to find alternatives that may seal better and mechani-
cally reinforce compromised roots by forming monoblock, which 
has been suggested to reduce bacterial ingress pathways and 
strengthen the root to some extent. [16],(Bouillaguet et al., 2008) 
Hence, several new resin cement sealants have been developed to 
be used instead of  ZOE, thereby improving the root canal seal 
and imparting it more strength as compared to the conventional 
materials [3, 4]. These include silicon-based sealers which are well 
tolerated by tissues, have low water sorption, and have a potential 
of  forming monoblock, thus reinforcing root canal [17], epoxy 
resin-based sealers with the possibility of  adhesion to dentin and 
with lower rates of  water solubility [24], and mineral trioxide ag-
gregate (MTA)-based sealers which have the predilection toward 
mineralization along with all the viable properties of  orthodox 
sealers [13]. Nevertheless, resin-based and silicon-based materials 
are also soluble, which may endanger a proper seal, although the 
solubility of  resin-based materials is usually lesser than that of  
ZOE (which is reported as between 1% and 7%) [1, 6] and does 
not exceed a maximum weight loss of  3% within 24 h of  distilled 
water storage (in accordance with the standards for Root Canal 
treatment sealer (R Cl T) [18]. Accordingly, availability of  so many 
sealers makes it impossible for the clinician to decide what to avail 
and when. So, the purpose of  the article is to create awareness 
about the different types of  sealers and their pros and cons [2]. 
Every manufacturer claims its product to be the ideal one, but 
only the clinical results can give the affirmation or negation of  
that particular sealer.(‘Fluoride, Fluoridated Toothpaste Efficacy 
And Its Safety In Children - Review’, 2018) Till date, none of  the 
sealers has proved to be the ideal except a few which can come 
closer to being one.

The most preferred sealer in the present study was resin based 
sealers. This could be due to the fact that epoxy resin-based seal-
ers are widely used for root canal filling due to their resorption 
resistance and dimensional stability [24]. Most recently introduced 
bioceramic-based materials have attractive physical, chemical, me-
chanical, and biological properties [7].

Conclusion

Students preferred the use of  resin based sealers over zinc oxide 
based and calcium hydroxide based sealers. However, only long 
term follow up of  these cases will let us now the clinical success 
of  these studies. 
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