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ABSTRACT
Aim: To compare and evaluate the prevalence of non-vital open apex cases reported in Saveetha Dental College and
compare it with the sealers used.
Introduction: An immature permanent tooth having a blunderbuss canal and open apex can be an endodontic
challenge because of difficulty in obtaining an apical seal, and existing thin radicular walls which are susceptible to
fracture. One step apexification is defined as nonsurgical compaction of a biocompatible material into the apical end
of the root canal to establish an apical stop that would enable the root canal to be immediately filled.
Materials and Method: The study was conducted in Saveetha Dental College and Hospitals, with patients visiting for
a period between September 2019 and march 2020. The data was collected by reviewing the case sheets. Patient age,
gender, apexification procedure done, nolla stages, material used for apexification as per the records were collected.
The obtained data was entered in Ms Excel spreadsheet and the tabulated data was subjected to statistical software
IBM SPSS version 20.0. Descriptive inferential statistics were done. Chi Square test applied and the p value was set at
p<0.05.
Results: The study from the above results showed that out of 82 patients, 18 (15 MTA, 3 Biodentine) were between the
age of 0-10yrs, 34 (25 MTA, 9 Biodentin) were between 10-20 and 26 (19 MTA and 7 Biodentin) were between the age
20-30 and 4 (3 MTA, 1 Biodentine) were between the age group 30-40. The most frequently used apexification material
was MTA with a frequency of 62 patients to biodentine which was used in 20 patients. The study was statistically
significant (P=0.042) with the highest frequency of open apexes seen with ages 10-20 and MTA was being used as an
apical plug. Nolla’s stage 9 had maximum prevalence and was found to be statistically significant when compared to
other stages (p<0.05). Maxillary central incisors had more apexification procedures as a result of trauma at the young
age.
Conclusion: The present study shows that the highest prevalence of open apexes were seen in patients between 1020 years of age, the main reason was found to be trauma. MTA was used as a apexification material compared to
biodentine. Hence further studies are required to obtain long term effects of various apexification procedures.
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INTRODUCTION

An immature permanent tooth having a blunderbuss
canal and open apex can be an endodontic challenge

because of difficulty in obtaining an apical seal, and
existing thin radicular walls which are susceptible to
fracture [1]. This was overcome by apexification, which
was done with the help of MTA or bio dentin. One step
apexification is defined as nonsurgical compaction of a
biocompatible material into the apical end of the root
canal to establish an apical stop that would enable the
root canal to be immediately filled [2].

Several biocompatible materials such as dentin chips,
bovine true ceramics, tricalcium phosphate, collagencalcium phosphate, bone growth factors, and oxidized
cellulose have been used to create an apical matrix [3].
MTA has a remarkable capacity to induce hard-tissue
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formation and periradicular healing; however, the
material may still get extruded into periapex in teeth
with wide apices preventing its adequate compaction
[4]. This material is autogenous, resorbable, promotes
healing, has lesser allergic potential and provides a
stable matrix against which an apical barrier is formed [5].

Biodentine is a new calcium silicate based cement of
the same type as MTA. It exhibits physical and chemical
properties similar to those described for certain Portland
cement derivatives. Based on all its properties, Biodentin
has been claimed to be a bioactive dentin substitute
for the repair of root perforations, apexification and
retrograde root filling by the manufacturers [6]. A
modified powder composition, the addition of setting
accelerators and softeners, and a new predosed capsule
formulation for use in a mixing device, largely improved
the physical properties of this material making it much
more user-friendly with a shorter setting [7].

the highest frequency of open apexes seen with ages 1020 and MTA was being used as an apical plug. (Figure 1).
The association between nollas stage of root
development and type of sealer material used showed
that, 12 patients MTA and 1 patient biodentine was used
as a sealer in nollas stage 6, 11 MTA and 1 biodentine
was used as a sealer in nollas stage 7, 18 MTA and 5
biodentine was used as a sealer in nollas stage 8, 21
MTA and 13 biodentine was used as a sealer in nollas
stage 9. Chi square (p=0.049) p<0.05, the study was
statistically significant. Nollas stage 9 was seen with
increased prevalence with MTA being used as an apical
plug (Figure 2).
The association between open apex incidence and sealer
material used showed that, 20 MTA and 5 biodentine

Thus this study compares the efficacy of MTA and
biodentine used in the treatment of non-vital apex
with apexification procedures, with the case reports
of apexification procedures done in Saveetha Dental
College.
Our team has extensive knowledge and research
experience that has translate into high quality
publications [8-26].
MATERIALS AND METHODS

The study was conducted in Saveetha Dental College and
Hospitals, with patients visiting for a period between
September 2019 and march 2020. The data was collected
by reviewing the case sheets. The study setting was
approved by the Institutional ethics committee SDC/
SIHEC/2020/DIASDATA/0619-0320. Two examiners
were involved in the study. Total of patients case sheets
reviewed, Patient age, gender, apexification procedure
done, nolla stages, material used for apexification as per
the records were collected. Telephonic and photographic
cross verification of data was done by two examiners. If
there was no response from the patient, the particular
data was excluded. The dependent variables and
independent variables were set. The obtained data was
entered in MS Excel spreadsheet and the tabulated data
was subjected to statistical software IBM SPSS version
20.0. Descriptive inferential statistics were done. Chi
Square test applied and the p value was set at p<0.05.

Figure 1: This graph shows the association between age and type
of material used for apexification procedure. X axis shows the age
and the Y axis shows the number of apexification procedures. Blue
colour shows MTA and green colour shows Biodentine. Inference of
this graph shows that most of the apexification procedure was done
using MTA when compared to Biodentin. Chi square (P=0.042), p
value<0.05 showed statistically significant.

RESULTS

The study from the above results showed that out of 82
patients, 18 (15 MTA, 3 Biodentine) were between the age
of 0-10yrs, 34 (25 MTA, 9 Biodentin) were between 1020 and 26 (19 MTA and 7 Biodentin) were between the
age 20-30 and 4 (3 MTA, 1 Biodentine) were between the
age group 30-40. The most frequently used apexification
material was MTA with a frequency of 62 patients to
biodentine which was used in 20 patients. The study
was statistically significant chi square (P=0.042) with

Figure 2: This graph shows the association between nollas root
developmental stage and type of material used. X axis shows
the nollas stages of root development and the Y axis shows the
frequency of apexification procedures. Blue colour shows MTA and
green colour shows biodentine. From the graph 12 patients MTA
and 1 patient biodentine was used as a sealer in nollas stage 6,
11 MTA and 1 biodentine was used as a sealer in nollas stage 7,
18 MTA and 5 biodentine was used as a sealer in nollas stage 8,
21 MTA and 13 biodentine was used as a sealer in nollas stage 9.
(p=0.049) p<0.05 the study was statistically significant; MTA was
used more frequently when compared to biodentine.
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Stage 4: Two‐third of crown completed
Stage 3: One‐third of crown completed
Stage 2: Initial calcification
Stage 1: Presence of crypt

stage 0: Absence of crown

Figure 3: This graph shows the association between tooth number
and type of material used for apexification procedure. X axis
shows the tooth number and the Y axis shows the number of
apexification procedures. Blue colour shows MTA and green colour
shows biodentine. From the graph 20 MTA and 5 biodentine was
used in 11, 3 MTA and 3 biodentine was used in 12, 29 MTA and
8 biodentine was used in 21, 3 MTA was used in 22, 2 MTA and
biodentine was used in 31 and 1 biodentine was used in 37 and
41 and 1 MTA was used in 46. (p=0.1) p >0.05, the study was not
statistically significant. Maxillary central incisors get affected as a
result of trauma at the young age resulting in open apex, therefore
apexification was carried out the young age itself.

was used in 11, 3 MTA and 3 biodentine was used in
12, 29 MTA and 8 biodentine was used in 21, 3 MTA
was used in 22, 2 MTA and biodentine was used in 31
and 1 biodentine was used in 37 and 41 and 1 MTA was
used in 46. Chi square (p=0.1) p >0.05 the study was
not statistically significant. Most open apexes were seen
in relation to 21 and MTA was used as an apical plug.
(Figure 3).
DISCUSSION

The results of the present study showed that increased
prevalence of open apexes were seen in patients between
the age 10-20. The study by Kumar, et al showed that
increased open apexes were seen in patients between
10-20 correlating with the present study [27]. The study
by Sharma V, et al stated that increased open apexes are
seen in patients of age group 5-10 which is contradictory
to the present study [28]. The study by Cameriere, et
al states that the 10 to 14-year-old age group was the
group most commonly submitted to treatment (40.6%),
as reported in previous studies and these procedures
are not exclusive to young patients with immature roots
[29]. Completely formed teeth can suffer alteration in the
terminal portion of the root by pathological or iatrogenic
factors and develop open apices.
The nollas stages of root development include [30]:
Stage 10: Apical end of root completed

Stage 9: Root almost complete; open apex
Stage 8: Two‐third of root completed
Stage 7: One‐third of root completed
Stage 6: Crown completed

Stage 5: Crown almost completed

A comparison of the nollas stages of root development
and age showed that 48.72 % of nollas stage 9 was seen
in patients of age 10-20. The study by Sinha, et al stated
that nollas stage 9 of root development was seen with
increased prevalence in patients of age groups 10-13
correlating with the present study [31].
The present study shows that MTA was the most
commonly used sealing material used for apexification.
The study by Betul Gomez, et al stated that MTA apical
plug method is effective because of the less requirement
of treatment time, appointments and radiographs,
and better fracture resistance after the treatment of
nonvital immature permanent teeth correlating with the
study [32]. MTA consists of fine hydrophilic particles of
tricalcium silicate, silicate oxide and tricalcium oxide.
MTA has been suggested to create an apical plug at the
root-end and helps to prevent the extrusion of the filling
materials. MTA shows less leakage, better marginal
adaptation with shortened setting time [33] It also
shows hydrophilic characteristics, creating a favorable
environment for the positive outcome for the treatment
[34]. These autogenous materials are preferred over
synthetic materials to avoid the possibility of treatment
failure. MTA showed lesser inflammation, hyperemia,
necrosis with more odontoblastic layer formation when
compared with other cements [35]. Thus it can be used
as an effective apical barrier in teeth with necrotic
pulp and open apex findings [36]. But MTA remains
subject to some concerns, such as its long setting
time, poor handling characteristics, low resistance to
compression, low flow capacity, limited resistance to
washout before setting, possibility of staining of tooth
structure, presence and release of arsenic, and high
cost [37]. These disadvantages necessitate more ideal
restorative materials, with adequate biological and
mechanical properties. Biodentine is a newly developed
calcium silicate-based material that has recently been
introduced as a dentine substitute, whenever original
dentine is damaged [38]. In contrast with MTA, the
mechanical properties of Biodentine are similar to those
of natural dentine. The compressive strength, elasticity
modulus and microhardness are comparable with that of
natural dentine [39]. The material is stable, less soluble,
non-resorbable, hydrophilic, easy to prepare and place,
needs much less time for setting, produces a tighter seal
and has greater radiopacity [40]. Due to its improved
material properties, Biodentine has a distinct advantage
over its closest alternatives in treatment of teeth with
open apex [41].

The future scope of study includes investigation of
MTA to prove its long term efficacy. Better methods
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to incorporate proper seal in open apex cases is to be
incorporated during treatment.
CONCLUSION

The present study shows that the highest prevalence of
open apexes were seen in patients between 10-20 years
of age, the main reason was found to be trauma. MTA was
used as a apexification material compared to biodentine.
Hence further studies are required to obtain long term
effects of various apexification procedures.
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