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ABSTRACT

Immature permanent teeth that develop pulp necrosis result in the cessation of root development, leaving the root walls thin, fragile, and susceptible
to cervical root fracture leading towards tooth loss. Traditionally Calcium hydroxide have been widely used for treatment of such teeth which
showed some disadvantages such as altering the integrity of dentin, cervical resorption and prolonged treatment time. Therefore; it is replaced by
many newer noble materials out of which single visit apexification has been proven to be one of the best treatment options.

The major problem encountered of an artificial barrier at the apex is the need to limit the material to the apex, preventing over extrusion, which may
complicate or prevent repair of tissue. Various materials used as a matrix are calcium hydroxide, hydroxyapatite, resorbable collagen, calcium
sulfate and platelet rich fibrin (PRF). PRF is an immune platelet concentrate, which can be used as a matrix, it also promotes wound healing and
repair. This case report presents a case of one step apexification using MTA as an apical barrier and autologous PRF as an internal matrix.
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INTRODUCTION

Immature permanent teeth that develop pulp necrosis result in the
cessation of root development, leaving the root walls thin, fragile, and
susceptible to cervical root fracture leading towards tooth loss'.
Endodontic treatment of these teeth with open apices is difficult due to
inability to completely debride, disinfect and seal the root canal
system.” The completion of root development and closure of the apex
occurs up to 3 years after eruption of the tooth. The treatment of pulpal
injury during this period provides a significant challenge for the
clinician’. This group requires a specially tailored treatment plan,
different from the other patients, oftentimes requiring much more than
one year to complete depending on the degree of apical immaturity.’

In the past, techniques suggested for the management of a nonvital
tooth with open apex were restricted to leaving the canal untreated,
instrumentation alone, custom fitting the filling material, short fill,
paste fill and apical surgery. However, due to the limited success
enjoyed with these procedures, keen interest was generated in the
phenomenon of continued apical development (Apexogenesis), or
establishment of an apical barrier (Apexification)'. Calcium hydroxide
has been widely used for the induction of hard tissue barrier. However,
this material requires 5—20 months to form the hard tissue barrier. It has
also been shown that the use of calcium hydroxide weakens the
resistance of the dentin to fracture. In recent times, mineral trioxide
aggregate (MTA) has gained widespread popularity for the
apexification procedure.’ It has become the material of choice to
induce the formation of the aapical barrier because of its sealing
properties and biocompatibility.” In 2009 Biodentine (Septodont, St
Maur des Fosses, France) was introduced as a tricalcium silicate
cement which also found to be effective but the only disadvantage is its
radiolucency compared to that of MTA.” One of the inherent problems
associated with this technique is the extrusion of the material across the
apex. The use of an artificial barrier or a matrix placement in the area of
bone destruction is advised as it provides a base on which the sealing
material can be placed and packed. Several materials have been
advocated to create a matrix. These include calcium hydroxide,
hydroxyapatite, absorbable collagen, calcium sulphate, and
autologous platelet rich fibrin membrane (PRF)."

The aim of the present article is to report the successful closure of root
apex in a pulpless blunderbuss canal of permanent maxillary central
incisor using MTA in combination with a PRF as matrix.

Case Report
A 32 year old female reported in the department of conservative

dentistry and endodontics at our institution with a chief complaint of
fractured and discolored anterior tooth. History revealed that the
patient had suffered trauma at the age of 9. The medical history was not
significant. Both heat and electric sensibility tests failed to elicit any
response. Pulpal necrosis with asymptomatic apical periodontitis with
21 (fig.1) is confirmed as a diagnosis after clinical and radiographic
examination. As the tooth seemed overlapping the adjacent lateral
incisor, vitality test was performed for lateral incisor which showed
normal response concluding it to be vital. The treatment was planned.

The tooth did not demonstrate any abnormal mobility or sensitivity to
percussion. After rubber dam isolation, the tooth 21 was accessed and
working length was established radiographically. (fig.2). Root canal
was chemo-mechanically debrided with circumferential filing using
the International Organization for Standardization (ISO) 80 K-file
(Dentsply Maillefer, Switzerland) in conjunction with copious amount
0f 0.1% sodium hypochlorite (Shivam Industries, India). A volume of
3 mlof17% ethylenediaminetetraacetic acid (EDTA) solution (Prevest
Denpro, India) was used for smear layer removal and a final irrigation
with 2% chlorhexidine. Canal was dried with paper points. Calcium
hydroxide (RC cal prime dental, India) was placed and access cavity
was restored with Temp Paste (Pyrex Exports, India) for 2 weeks.

In successive appointment, tooth was again accessed under rubber dam
isolation, and copious amount of normal saline was used to remove any
remnants of the calcium hydroxide medicament. Canal was thoroughly
dried with absorbent paper points. Platelet rich fibrin membrane was
prepared using the procedure described by Dohan et al., blood (8.5 ml)
was drawn by venipuncture of the anticubital vein. This blood was
collected in a 10 ml sterile glass tube without anticoagulant and was
centrifuged immediately at 3000 revolutions/min (rpm) for 10 min.
After the centrifugation the resultant in the glass tube consisted of the
topmost layer of acellular platelet poor plasma, PRF clot in the middle
and red blood cell's at the bottom (fig.3). The PRF clot was squeezed in
apiece of sterile gauze to obtain a PRF membrane. The PRF membrane
was cut into two halves to reduce the size of the membrane. PRF
membrane was introduced into the canal and was gently compacted
using hand pluggers to form an apical barrier at the level of apex
against which the 4mm of MTA was condensed with the help of hand
pluggers and restored with wet cotton and temporary cement. The
remaining canal was filled with gutta percha using warm verticle
condensation ( Denjoy) after 24 hours. The access was then sealed with
composite resin (fig 5).

The follow up was carried out at 1st , 3rd and 6th month. The metal
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ceramic crown was given at the sixth month appointment. Direct
composite veneering was performed for adjacent anterior teeth after
suggesting all the treatment options to the patient.

i

FIG 2:- Working length

FIG 1:-Preoperative radiograph
determination

FIG 4:- MTA apexification &  FIG 5:-postoperative radiograph
obturation

b

FIG 7:- Postoperative picture

FIG 8:- 6 month follow up radiograph
|

DISCUSSION

Apexification is defined as the method of inducing calcified apical
barrier of an incompletely formed root in teeth with necrotic pulp.’ Ca
(OH) 2 is the material of choice for apexification over years so far. The
use of calcium hydroxide in apical barrier formation has shown
promising results.’ Sheehy and Roberts reported that the use of calcium
hydroxide was successful in 74 to 100% of cases in average time of 5 to
20 months.’ However, this chemical has several disadvantages such as
difficulty of patient's recall management and delay in treatment.
Furthermore, there is increased risk of fracture as it makes tooth brittle
due to proteolytic and hygroscopic properties. Also the barrier formed
is porous and noncontinuous.’

The most promising alternative to calcium hydroxide is mineral
trioxide aggregate (MTA). MTA was introduced by torabinejad and
coworkers in 1993 for use in pulp capping, pulpotomy, sealing of
accidental perforations. It has become the material of choice for
apexification therapy because of its excellent biocompatibility and
sealing ability.” With MTA apical plug technique, one step obturation
after short period of intracanal disinfection is possible. It can be used in
the presence of moisture in root canal. Witherspoon and Ham asserted
that MTA provides scaffolding for the formation of hard tissue and
potential for better apical seal.’

The biggest setback of MTA is its cost and consistency when
hydrated."

In case 1 presented above, Single visit MTA apexification was proved
to be best treatment option after enlightening on two major factors
firstly the wide open apex and second the age of patient, where
regeneration was merely a possibility.

The major problem encountered is of an artificial barrier at the apex

where one needs to limit the material to the apex, preventing over

extrusion, which may complicate or prevent repair of tissue. Using a

matrix will restrict the barrier material at the apex and prevent the

extrusion of material into the periodontal tissues. Various materials

used as a matrix are calcium hydroxide, hydroxyapatite, resorbable

collagen and calcium sulfate. PRF is an immune platelet concentrate

which has been used as a matrix. In present cases, PRF is used as a

matrix which has proved to have following advantages

¢ Contains growth factors including transforming growth factor
beta, vascular endothelial growth factor, and platelet-derived
growth factor

¢ Platelet rich fibrin stimulates osteoblasts, gingival fibroblasts and
periodontal ligament cells proliferation as a mitogen

«  Platelet rich fibrin is an immune platelet concentrate, collecting all
the constituents of a blood sample favorable to healing and
immunity on a single fibrin membrane

*  Doesnotdissolve quickly after application

*  Completely natural, no use of chemicals

«  Lowcostand greater ease of the procedure

*  Ability to produce PRF in large quantities

¢ Completely autologous and biocompatible.

Platelet rich fibrin membrane has a soft consistency and it inherently
contains some amount of moisture, still it serves as a good matrix
material for placement of MTA, this is because they have a wet sand
like consistency and can be placed without pressure application and
therefore it does not require a pressure-resistant matrix for application.
Another advantage of using PRF as a matrix is that it promotes wound
healing and repair.”

In teeth with open apices and thin root canal walls instrumentation
cannot be done properly, thus cleaning and disinfection of the root
canal system rely on the chemical action of irrigant and intracanal
medicament. In the present case canal disinfection was achieved by
irrigation with NaOCl and chlorhexidine. NaOCl is known to be toxic,
especially in higher concentrations. There is an increased risk of
pushing the irrigant beyond the apex in immature teeth with open
apices, therefore a lower concentration of 0.1% NaOCI was used in the
present case. Further disinfection was achieved by Ca(OH)2 as an
intracanal medicament.

Chan et al. studied whether MTA favors apexification and periapical
scarring even when a considerable amount of this material has been
inadvertently extruded. Although it is recognized that the extrusion of
MTA through an open apex is not a common mishap during the
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apexification procedure, the extruded material does not adversely
affect the healing of the periapical tissues, as verified in the present
study with clinical observations and X-rays with a follow-up of cases
of 36-54 months. A systematic review by Fabricio Guerrero et al
published in 2018; evaluated 11 clinical studies of treatment with
apexification, out of which, Mente et al presents the largest sample
number treated with MTA apexification (252 samples) & with 10 year
follow up period. The success rate of teeth with open apices reported in
this cohort study suggests that the placement of apical plug with MTA
is an appropriate treatment option for teeth with open apx'*
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