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ABSTRACT

In young patients, maxillary anterior teeth are
particularly susceptible to trauma due to their
position in the dental arch, which leads to pulp
necrosis that often results in the arrest of root
development, leading to awide open apex. An open
apex with thin walls presents significant clinical
challenges in endodontic management of such
young permanent teeth.

Traditionally, management strategies have included
surgical endodontics with retrograde sealing,
Apexification using calcium hydroxide or mineral
trioxide aggregate (MTA), and obturation
techniques employing customized or
thermoplasticized gutta-percha. However, with
advancements in tissue engineering, a paradigm
shift has occurred toward biologically based
regenerative approaches.

This case report aims to contribute to the evolving
domain of regenerative endodontic therapy by
utilizing platelet-rich fibrin (PRF) as a biological
scaffold for the revascularization of an immature,
non-vital tooth.
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I. INTRODUCTION
Contemporary studies have demonstrated
that regeneration of pulp-like tissue and continued
root development are achievable in necrotic,
immature permanent teeth provided disinfection of
the root canal can be achieved.

In mature permanent teeth, conventional
endodontic therapy generally achieves favorable
outcomes, with reported success of approximately
95% for irreversible pulpitis and about 85% for
necrosis.’when applied to necrotic immature
permanent teeth, the success of this therapy
becomes uncertain, largely due to the presence of
thin dentinal walls that compromise structural
integrity. Furthermore, creating a proper apical seal
is technically difficult, as both thermoplasticized
and lateral condensation methods struggle to close
a wide-open apex effectively.’

Earlier, such cases were handled with
apexification (Frank AL, 1966; Steiner, 1968), in
which calcium hydroxide was placed for long
periods to produce a hard tissue barrier at the apex,
although the barrier was typically porous*® Studies
have demonstrated that calcium hydroxide, whether
used briefly (Rosenberg et al., 2007) or for
extended periods, compromises root strength by
denaturing collagen (Andreasen et al., 2002; 2006).
Consistently, a major case series by Cvek (1992)
found that fractures accounted for most of the tooth
losses associated with apexification.®

To overcome the drawbacks of patient
compliance and incomplete barrier, Torabinejad’ in
2000 and Witherspoon et al.® in 2000 pursued the
single-step apexificationusing MTA. Ballesio et al.,
and Felippeet al’Research published in 2006
reported that single-step apexification seldom
results in continued root growth, and thin dentinal
walls remain problematic. Teeth with reduced
crown-root ratios and weakened walls are more
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fracture-prone and present  difficulties for
subsequent restoration.*°

Revascularization of immature necrotic
teeth was initially suggested by NygaardOstby in
the 1960s and later confirmed by the findings of
Rule and winter, who documented root
development and apical barrier formation even in
nonvital teeth in children. In 1972, Ham et al.
showed the apical closure of immature pulp less
teeth in monkeys.** In 2001, Iwaya et al.Banchsand
Trope, in 2004, reinforced the advantages of this
treatment method by reporting cases in which

normal root maturation was visible
radiographically.*
Pulp regeneration/revascularization

procedures have thus proved to be an exciting
alternative over the traditional methods. Typically,
revascularization is accomplished by creating
bleeding into the pulp canal space through gentle
mechanical stimulation of the periapical tissues
after thorough disinfection. The resulting blood clot
serves as a scaffold that supports the ingrowth of
new tissue into the canal.However, this
procedurehas its own limitations like discomfort to
the patient during the process of mechanical
irritation of periapical tissues, difficulty in inducing
and maintaing clot and limitation of clot itself as a
regenerative scaffold.™

Choukroun’s platelet-rich fibrin (PRF) is a
second-generation platelet concentrate, which is
totally autologous (patient’s own blood) and
contains platelets, growth factors, and cytokines
promoting tissue regeneration. It provides scaffold
to encourage the ingrowth of new blood vessels,
cells and ultimately pulp like tissue into the root
canal and has been proved effective in
revascularization.**

The present case report evaluates the
outcome of revascularization of maxillary central
incisors with PRF in non-vital, open apex, anterior
teeth in terms of periapical healing (PAH), apical
closure (AC), lateral dentinal wall thickening and
root lengthening (RL).

Il. CASE REPORT

A 20-year-old girl was referred to the
department of conservative dentistry and
endodontics for evaluation and treatment of
maxillary central incisors. The patient came with
chief complaint of tenderness and pain in the front
upper tooth and discoloured teeth. She gave history
of fall 8 years back with edge fracture. The medical
history was non-contributory. The extraoral
examination showed no significant changes. The
intra-oral examination showed absence of any soft
tissue abnormalities.

Clinical examination of teeth revealed
slight discoloration in tooth #lland#21. It was
sensitive to percussion and palpation tests. It did
not respond to 1, 1, 1, 2-tetrafluoroethane (Endo-
Ice; Hygenic Corp., Akron, OH, USA) and electric
pulp test (Analytic Technology, Redmond, WA,
USA). The adjacent teeth were caries free,
asymptomatic, and tested positively. The
periodontal examination of all teeth showed
probing depths within normal limits. An intraoral
radiograph was taken with paralleling technique
using XCP positioner (extension cone paralleling
technique) (Dentsply) showed an immature root
with periapical pathology and open apex in tooth
#11 and #21.

On the basis of clinical and radiographic
findings, the diagnosis of necrotic pulp with
symptomatic apical periodontitis with open apex.

Various  treatment options  were
consideredin view of the thin walls and open apex
regeneration  /revascularization for complete
development of the root canal walls and apical
closure followed by definitive treatment for
discoloration was planned.

The patient was explained and the parents
gave the consent for regenerative endodontic
procedures with use of PRF as a scaffold for
revascularization.

Since the teeth were nonvital no local
anaesthesia was administered. Access preparation
was done in tooth #11, #21 under rubber dam
isolation. Careful instrumentation was done to
clean the root canal walls with regular irrigation
with 10 mL of 2.5% NaOCI and normal saline.
Root Canal was dried with paper points. Equal
proportions of ciprofloxacin  500mg (Bayer,
Leverkusen, Germany), metronidazole 400mg
(Shionogi and Co, Ltd, Osaka, Japan), and
minocycline 100mg (Aurobindo, Andhra Pradesh,
India) were ground and mixed with distilled water
to a thick paste consistency. This antibiotic mixture
was placed in the canal using an amalgam carrier
and packed with large endodontic pluggers. The
access cavity was sealed with Cavit (ESPE,
ChergyPontoise, France).

The patient was recalled after 2 weeks.
Both teeth were asymptomatic and showed no
sensitivity  to  percussion and  palpation.
Revascularization was planned in the second
sitting. 5 ml of whole blood was collected from the
median cubital vein of the patient for the
preparation of PRF clot using centrifugal machine
3000rpm for 12 minutes.

In the meanwhile, teeth were isolated
under rubber dam, temporary restoration was
removed. The TAP dressing was washed out with
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saline. After drying the canal with paper points, the
PRF was pushed inside the canal with GDC Hand
Plugger Size 5/11, three millimetres of MTA was
placed directly over the PRF clot anda sterile moist
cotton plug was placed over MTA for setting and
tooth was temporarily restored. Radiograph was
taken to evaluate the MTA placement. After 72
hours, permanent restoration was done with
composite (Dentsply, UK)after removing cotton
plug and temporary filling. Patient was recalled
after a week or earlier in case of any symptom of
pain or discomfort.

The patient was kept on follow-up at 1, 2
and 3 months for re-evaluation. Tooth was
asymptomatic and was not sensitive to percussion
or palpation tests. Sensitivity tests with cold and
Electric Pulp Tester elicited a positive response.

Radiographic examination showed

resolution of the periapical lesion, further root
development and continued apical closure,
thickening of the root dentinal walls and narrowing
of root canal space in tooth.

A. Pre-Operative Radiograph of Chronic apical periodontitis with pulp necrosis,B.Pre-Operative clinical
picture,C.Rubber dam placement done,D.Working length determined,E.Blood collected in 10-mm sterile
glass tube having no anticoagulant,F.Three layers make up the final product: at the top, an acellular
platelet-poor plasma; in the middle, a PRF clot; and at the bottom, red blood cells
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G.Platelet-rich fibrin membrane, .Fcompacted usihg hand plugger, I.Placement of PRF in the canal, J.1-

month follow-up, K.2 month follow-up,L.three month follow-up.

I11. DISCUSSION

Treatment of immature non vital open
apex cases with thin dentinal walls has always been
a challenge. Earlier, Apexification with induction
of hard tissue barrier at root apex with the help of
continuous calcium hydroxide dressings was the
treatment option but it used to take long time and at
the same time the dentinal walls still remained very
thin with poor fracture resistance jeopardising the
future crown rehabilitation with retention from the
root canal space. *°

Regenerative procedure in immature teeth
was introduced in the field of endodontics by Ostby
in 1961 and later reintroduced in 1966 by Rule
and winter”. It helps in apexogenesis in necrotic

immature  permanentteeth.The thickened and
convergent dentinal walls add to the long-term
prognosis of the tooth by increasing its fracture
resistance.

Successful revitalization of immature non
vital teeth can be accomplished after complete
disinfection, placement of a suitable scaffold in the
disinfected canal for revascularization by
regeneration of pulp like tissue utilizing stem cells
at the apical papilla and growth factors.
Appropriate scaffolding is necessary to give correct
spatial location to stem cells and to regulate its
differentiation, proliferation, and metabolism by
different growth factors from the dentin.Blood clot
and platelet concentrates i.e., PRP*® and PRFY
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serve as natural scaffolds with numerous growth
factors. Platelet-derived growth factor (PDGF-AB),
transforming growth factor B (TGF-B), and insulin-
like growth factors have been evaluated for their
ability to guide the stem cells to differentiate into
odontoblasts-like cells.?®

In the present case, revascularization was
attempted in a maxillary central incisors with
history of trauma during its root development.
Minimal instrumentation and copious irrigation
was done with 25% NaOCI, to achieve
disinfection. Triple antibiotic paste (TAP)* a
mixture of ciprofloxacin, metronidazole, and
minocycline was packed in the canal to achieve
further reduction of microbial load. On achieving
disinfection patient’s blood was withdrawn and
PRF was prepared by centrifuging at 3000rpm for
12 minutes. This PRF clot was pressed in between
two gauge pieces to form a strong membrane and it
was placed in the root canal space with the help of
hand plugger up to the level of cervical third of the
root, it was sealed with MTA ,GIC and composite.
Every month Follow up showed gradual thickening
of the root canal walls with continued apical
closure.

Lance et al., reported that platelet
concentrates have increased concentration of
growth factors and increase the cell proliferation
over time when compared to blood clot.? There are
several in vitro studies which supports that the
direct dose-response influence of many growth
factors like PDGF on cell migration, proliferation,
and matrix synthesis.?>**

Marx also emphasized that biologically
compromised tissues respond optimally when
concentration of growth factors is enhanced.”

PRF is an autologous second generation
biomaterial prepared without anticoagulant and
creates a fibrin matrix that slowly releases growth
factors offering a sustained healing effect compared
to faster initial release of PRP.

Choukroun’s PRF, an  autologous
leukocyte- and platelet-rich ~ fibrin  (L-PRF)
biomaterial prepared by collection of patient’s
blood in sterile glass test tubes with no
anticoagulants and then it is subjected to gentle
centrifugation at 3000 rpm for 12 minutes resulting
in division of blood sample in three layers: A base
of red cells at the bottom, acellular plasma on the
top, and a clot of PRF in the middle. This high-
density fibrin clot serves as a biological matrix by
supporting cell migration with slow and continuous
increase in cytokine levels.

Leucocytes in PRF act as anti-
inflammatory agent and play key role in immune
regulation. Leucocytes in clot act as anti-infectious

agent,immune response regulator, and provides
vascular endothelial growth factor(VEGF) to
promote angiogenesis It has been shown that tissue
growth halts where bacteria is found.

Various studies have shown that MTA
plays a crucial role as a biocompatible bacterial
seal and provide coronal barrier to create an
environment for the regeneration of blood supply
and encourages continued root development. It is
superior to other materials like glass ionomer,
amalgam, and composite resins with respect to
marginal adaptation, bacterial leakage, and
cytotoxicity. So MTA was used in present case
next to PRF to provide healing and hard tissue
formation.*®

Apical closure was evident
radiographically in this tooth probably by effective
disinfection, tissue scaffold provided by PRF with
continued release of growth factors. The successful
clinical outcome is measured in terms of regained
vitality and radiographic measures of increased root
thickness and lengthwith apical closure. In present
case the follow up is promising with thickening of
the walls within the short span of three months
proving that PRF has ideal properties and can be
successfully used for regenerative endodontic
procedures.

IV. CONCLUSION

On the basis of short-term results of
present case report shows that PRF is potentially an
ideal scaffold for regeneration of vital tissue in
necrotic immature teeth after effective disinfection.
Long-term clinical trials and studies are needed to
compare its efficacy with PRP and blood clot. With
simple procedure and minimal equipment
requirement for its preparation, PRF may prove to
be a boon for affordable regenerative endodontic
procedures.
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