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ABSTRACT
Introduction: Treatment of necrotic tooth requires extensive management due to chances of fracture. Revascularization is the
procedure for the management of immature necrotic tooth.
Aim: The study was done to assess endodontic revascularization of the necrotic permanent anterior tooth with Platelet Rich
Fibrin (PRF), Platelet Rich Plasma(PRP), and blood clot.
Materials & Methods: Thirty patients within the age range 15-25 years with the non-vital maxillary anterior tooth with or without
periapical pathology and immature apex were selected and subjected to revascularization endodontics PRF, PRP and blood clot.
Healing, root lengthening, apical closure and dentinal wall thickness was determined.
Results: Group I used PRF, group II used PRP plus collagen and group III used blood clot. Group I had 6 males and 4 females,
group II had 5 males and 5 females and group III had 4 males and 6 females. There was excellent healing seen in 80% in group
I, 30% in group II and 10% in group III. Mann Whitney U test showed a significant difference (P<0.05). Apical closure found to
be good in 45% and excellent in 20% in group I, good in 60% and excellent in 20% in group II and good in 20% and fair in 80%
in group III. Mann Whitney U test showed a significant difference (P<0.05) (Table IV). Dentinal wall thickening was fair in 35%,
good in 40% and excellent in 60% in group I, 40% in group II and 25% in group III. It was good in 20%, 30% and 40% in group
I, II and III respectively with a non-significant difference (p> 0.05)
Conclusion: It was concluded from the present study that PRP had superior result in terms of apical closure, root lengthening
and dentine wall thickness compared to the blood clot and PRF.
Key Words: Apical closure, Endodontics, Necrotic teeth, PRP, Revascularization

INTRODUCTION
Treatment of necrotic tooth requires extensive management
since chances of fracture through small roots as well as thin dentinal walls is more.1 The most commonly employed procedure
for the closure of immature root apex is apexification. Stem cells
are totipotent cells that help in the proliferation and production
of cells, capable of differentiating into specialized cells.2
Adult stem cells and embryonic stem cells are two types of
stem cells that help in pulp revascularization. The common

site of their occurrence is pulp, apical papilla and periodontal ligament.3 These clonogenic cells induce dentin-pulp regeneration after they get differentiated into appropriate cells.
Development of a complete tooth from a stem cell will be
possible in the future. Stem cells after differentiating odontoblasts induce hard tissue apposition.4
Revascularization is the procedure for the immature necrotic
tooth. It helps in the completion of root formation of the immature necrotic tooth.5 Most commonly used material for it
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is mineral trioxide aggregate (MTA) and calcium hydroxide
(Ca (OH)2). The results of the treatment lead to the fracturing
of teeth in 30% of cases. Hence there is a shift in the management of immature necrotic teeth.6
The formation of a functional pulp-dentin complex is regarded as a substitute method to exchange the conventional
apexification method to initiate root formation and dentinal
walls thickening in the case of the immature non-vital tooth.7
Recent studies showed blood clot as a material in regenerative endodontics which acts as scaffold leading to enhance
the concentration of growth micromolecules.8 Platelet-rich
plasma (PRP) and platelet-rich fibrin (PRF) both comprise
of increased concentration of growth factors and increase
the cell proliferation over time when compared to the blood
clot.9 The present study aimed at assessing endodontic revascularization of necrotic permanent anterior with PRF, PRP
and blood clot.

METHODOLOGY
Study design

Thirty patients within the age range 15-25 years of either
gender were selected among those reporting to the Endodontic department. Inclusion criteria were non-vital maxillary
anterior tooth due to either trauma or caries, a tooth with
or without periapical pathology and immature apex. Exclusion criteria were patients beyond the age group, a tooth with
mature apex.
The sample was decided based on significance level: 0.05,
power: 80% and the number of immature teeth as 30. The
study commenced with approval from higher authorities and
written consent from selected patients.

Methods

In all patients’ teeth were carefully examined clinically by an
Endodontist. All procedures such as pulp vitality test, palpation, percussion test, depth of clinical pocket and occurrence
of sinus were performed. Radiographic analysis with digital
intra-oral radiographs was performed such as the presence of
radiographic bone loss, widening of periapical pathology etc.
All strict asepsis was procedures such as isolation of tooth,
access cavity formation, working length determination, biomechanical preparation, irrigation with sodium hypochlorite
(NaOCl) was performed. Canals were dried using sterile paper points followed by the use of triple antibiotic dressing
paste to medicate the canals.
Over root canal medicament, the cotton pellet was inserted
followed by insertion of temporary filling material, Cavit.
Over it, glass ionomer cement (GIC) was placed and patients
were recalled after 2 weeks. On recall visit, if the tooth found
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to be asymptomatic, Cavit was removed. Triple antibiotic
dressing paste was removed with the irrigation of 2.5% sodium hypochlorite and saline. Following this, three groups
were made based on the material used. In group I, PRF clot
as the scaffold was used, in group II, PRP plus collagen as the
scaffold was used which was pushed towards the apical area
and in group III, a blood clot was used. Bleeding at the apical
end was induced with a 20K- file. After seeing frank bleeding in the canal, a tight cotton pellet was introduced in the
coronal portion of the canal and pulp chamber for about10
minutes to induce the clot formation in the apical two-thirds
of the root canal. Patients were recalled at regular intervals
on 6, 12 and 24 months to assess tooth clinically and radiographically. Signs of healing, apical closure, increase in root
length and dentinal wall thickness was recorded.

STATISTICAL ANALYSIS
Results of the study were expressed as percentages. Mann
Whitney U test was applied for the assessment. The significance of the study was labelled at 0.05, highly significant at
0.01.

RESULTS
Table 1 shows that group I used PRF, group II used PRP plus
collagen and group III used blood clot. Group I had 6 males
and 4 females, group II had 5 males and 5 females and group
III had 4 males and 6 females.
Table 2 indicates, assessment of healing after revascularization. Group II (PRP) had 70% good, 30% excellent healing,
whereas Group III (blood clot) group had 60% good, 10%
excellent healing. Group, I (PRF) had 80% excellent healing
compared to other groups. Table-3 indicates the outcome of
root lengthening. Group II had good (80%) root lengthening
compared to Group III (29%) and Group I (10%).
Apical closure found to be good in 45% and excellent in 20%
in group I, good in 60% and excellent in 20% in group II
and good in 20% and fair in 80% in group III. Mann Whitney U test showed a significant difference (P<0.05) (Table
4). Dentinal wall thickening was fair in 35%, good in 40%
and excellent in 60% in group I, 40% in group II and 25%
in group III. It was good in 20%, 30% and 40% in group I,
II and III respectively with a non-significant difference (P>
0.05) (Graph 1).

DISCUSSION
Regenerative Endodontics is a widely used treatment option
nowadays. Dentinal wall thickening and root lengthening
are extensively seen with it as compared to apexification.10
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The occurrence of sufficient occlusal seal is possible with it,
helping in inhibition of re- infection.11 Immature non-vital
maxillary anterior tooth is not suitable for endodontic therapy due to its thin dentinal walls.12 PRF offers superior results
in terms of apical closure and root lengthening. Revascularization of immature, necrotic maxillary anterior teeth proved
to be beneficial for the regeneration of apical tissue to initiate apexogenesis.13 A study by Windley et al.,14 assessed the
usefulness of antibiotic paste in the disinfection of immature
dog teeth with apical periodontitis. It was ascertained that
disinfection of canal, insertion of scaffold matrix for permitting tissue growth and effective coronal seal against microorganism can be the deciding pints in endodontic revascularization of necrotic immature teeth. This is a novel procedure
in endodontics.8 In the present study, we attempted to assess
endodontic revascularization of necrotic permanent anterior
with PRF, PRP and blood clot.
In this study, we enrolled 30 teeth which had 18 males and 12
females. age group 15-25 years comprised of 10 males and 7
females and 20-25 years had 8 males and 5 females. Group
I used PRF, group II used PRP plus collagen and group III
used blood clot. Group I had 6 males and 4 females, group
II had 5 males and 5 females and group III had 4 males and
6 females. Rizk et al.,15 conducted a study on 30 patients for
determining pulp revascularization process in maxillary necrotic permanent immature central incisors in which group I
was treated with PRP and group II with PRF scaffolds. Results showed significant improvement in the increase in bone
density and reduction in apical diameter. PRP found to be an
alternative to PRF in the revascularization process.
We found that excellent healing was seen in 80% in group I,
30% in group II and 10% in group III. This can be explained
by the fact that the PRF serves as a matrix onto which vital
cells from the peri-apical is seeded to re-establish pulp vascularity.16
In this study it was observed that apical closure found to be
good in 45% and excellent in 20% in group I, good in 60%
and excellent in 20% in group II and good in 20% and fair
in 80% in group III. The concept of revascularization has
been explained by numerous researchers. It is hypothesized
that at the apical end of the root canal, a small amount of
vital pulp tissue containing dental pulp stem cells (DPSCs)
remains which retain tissue regeneration potential and can
multiply into the newly formed blood clot matrix. It tends to
differentiate into odontoblasts and deposits tertiary or tubular dentin.17
We observed that dentinal wall thickening was fair in 35%,
good in 40% and excellent in 60% in group I, 40% in group
II and 25% in group III. It was good in 20%, 30% and 40%
in group I, II and III. The revascularization procedure is possible due to the presence of stem cells in the apical papilla
of incompletely developed teeth.18 The presence of collateral
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circulation at the apical papilla region promotes survival during the process of pulp necrosis. It also promotes the regeneration of pulpal tissues. In the presence of surviving epithelial
cells from Hertwig’s roots sheath, it may differentiate into
primary odontoblasts to induce root formation completion.19
Narang et al.20 compared regenerative procedure in 20 patients using MTA, blood clot, PRF and PRP in group I, II, III
and IV respectively. It was found that 98% of cases in Group
III showed excellently, 60% in Group II and 80% in Group
IV showed good results in terms of periapical healing. 90%
in Group III showed excellently, 40% in groups II and IV
showed good results in terms of root lengthening with the
non-significant difference between group (P> 0.05). Apical
closure found to be good in 66.7%, 40% and 60% in group II,
III and IV respectively. Revascularization accompanied with
PRP contributed improved results than blood clot group.
The constraint of the present research is the smaller sample
size. Only PRF and PRP material was included in this study.
The inclusion of more materials could have shown better results.

CONCLUSION
A successful revascularization procedure in necrotic permanent anterior teeth was observed both clinically as well as
radiographically. It was concluded from the present study
that PRP had superior result in terms of apical closure, root
lengthening and dentine wall thickness compared to the
blood clot and PRF.
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Table 1: Distribution of patients in different groups based on material used
Groups

Group I

Group II

Group III

Material

PRF

PRP plus collagen

Blood clot

M:F

6:4

5:5

4:6

Table 2: Assessment of healing
Healing

Group I

Group II

Group III

Fair

0%

0%

20%

Good

20%

70%

60%

Excellent

80%

30%

10%

P value
0.014

Mann Whitney U, Significance, P< 0.05

Table 3: Assessment of root lengthening
Root lengthening

Group I

Group II

Group III

Fair

90%

20%

71%

Good

10%

80%

29%

Excellent

0%

0%

0%

P value
0.082

Mann Whitney U, Significance, P< 0.05

Table 4: Assessment of apical closure
Apical closure

Group I

Group II

Group III

Fair

35%

20%

80%

Good

45%

60%

20%

Excellent

20%

20%

0%

P value
0.015

Mann Whitney U, Significance, P< 0.05
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Graph 1: Assessment of dentinal wall thickening.
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