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Any trauma to immature permanent tooth can cause a interruption in dentin deposition and root
formation may cease. The endodontic treatment of such teeth will often become complicated with an
uncertain prognosis. This case report describes successful endodontic treatment of an immature
maxillary central incisor 4 years after trauma. A maxillary right central incisor was treated for
periapical abscess in a 14-year-old boy who had met with trauma 4 years back. Considering the age
and incomplete root development of the patient regenerative endodontics was performed and PRP and
MTA were used to induce root end completion. After 8 months, the tooth was asymptomatic clinically
and radiographically, roots continued to develop and the periapical radiolucency showed signs of
healing. Considering the continued root development and resolution of the periapical radiolucency it
can be concluded that regenerative endodontics is an appropriate treatment method in treating an

Platelet Rich Plasma (PRP), Mineral
Trioxide Aggregate (MTA).

immature permanent necrotic tooth.
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INTRODUCTION

Any trauma to teeth may result in development of pulpal and
periapical disease. The age group of 7-10 is highly prone and
most of the dental trauma occur in this age group and causes
interruption in root end development (Andreasen and Ravn,
1972; Bastone et al., 2000). Complicated crown fracture that
involve enamel dentin and pulp occur in 0.9-13% of all dental
injuries (Canakci et al., 2003; Tapias et al., 2003). When the
pulpal vitality of a traumatized tooth is lost, the treatment poses
a challenge in endodontics. It is difficult to obtain an
appropriate apical seal in such teeth by traditional methods,
also the thinned-out root canal walls make the teeth susceptible
to fracture (Waterhouse et al., 2011). The outcomes of arrested
root development are thinned out root walls, short roots and an
open apex with an increased risk of root fracture (Cvek, 1992).
Several different clinical methods have been described to treat
these teeth, such as long-term calcium hydroxide apexification
and one-visit apexification (with MTA and Biodentine).
Recently, regenerative endodontic procedures have drawn
much attention. The advantage of this treatment modality over
apexification is that it allows root maturation to continue by
generating vital tissue (Yamauchi et al., 2011). This case report
presented regenerative therapy of a traumatized immature
maxillary central incisor with apical abscess using MTA and
PRP.
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Case Report

A 14-year-old boy was referred to the Department of
Endodontics with chief complaint of pain on chewing and
localized swelling in the anterior region of maxilla and a
history of trauma to the region 4 years back. His medical
history was non- contributory. Clinically the right maxillary
central incisor was fractured, sensitivity to percussion and
palpation and a localized swelling on the buccal mucosa of
right maxillary central incisor was also observed. Radiographic
examination revealed that the fractured teeth had immature
apex along with a radiolucent periapical lesion. Based on the
clinical and radiological examinations, a definitive diagnosis of
symptomatic apical abscess in the right central incisor was
established. Considering the immaturity of the tooth, along
with the age of the patient regenerative endodontic treatment
procedure was planned for the patient. Endodontic access
cavity was prepared under rubber dam isolation and drainage
was established. The canal was then irrigated thoroughly with
normal saline and remnants of pulpal tissues were removed.
Working length was determined with #60 k-file and the canal
was then instrumented with #80 file, the canal was again
irrigated with normal saline and two calcium hydroxide
dressings were given for a period of 7 days each. On the third
visit, patient’s blood was drawn and PRP using a centrifuge
machine PRP was obtained after through irrigation with saline,
that was injected in the canal using an insulin syringe. After
injecting insulin a MTA plug was formed from coronal to
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middle third of the root canal. A wet cotton and temporary was
placed over MTA to aid in the setting of MTA and the patient
was recalled for the next day. During the next visit the
endodontic access was sealed permanently using composites.
Recall radiographs were taken at the interval of 3 weeks, 3
months, and 9 months. At nine months the radiographs
revealed thickening of the dentinal walls along with increase in
the length of the root canal space indicating a continued root
dentin deposition.

DISCUSSION

This case report illustrates the repair potential of a tooth with
incomplete root formation. The capacity for continued root
development was preserved after traumatic injury and
treatment complications. The common method traditionally
used for the treatment of necrotic open apex teeth has been
apexification. However, apexification procedure using calcium
hydroxide has several disadvantages, such as lengthy treatment
period, increased susceptibility to fracture and coronal
microleakage during the treatment period (Trope et al., 2008;
Andreasen et al., 2002; Holden et al., 2008). Revascularization
and regenerative procedures have been considered a viable
alternative treatment modality. If the root canal of a necrotic
infected tooth is well disinfected, regeneration should occur in
the presence of a suitable scaffold. (Ding ef al., 2009) PRP has
been used in the field of dentistry for regenerative procedures
(Hargreaves et al., 2008; Ding et al., 2009). It contains growth
factors, stimulates collagen production, recruits other cells to
the site of injury, produces anti-inflammatory agents, initiates
vascular ingrowth, induces cell differentiation, and improves
soft and hard tissue wound healing potential (Hiremath et al.,
2008). In this case PRP was used as a 3-dimensional physical
scaffold to support cell growth and differentiation of vital
tissues in the canal after disinfection. It has also been suggested
that PRP increases the concentrated delivery of various growth
factor (Hiremath et al., 2008). Other methods to induce
regenerative potential of apical papilla cells include the
induction of root end blood clot. However various studies have
compared its efficacy with PRP.

Narang et al. (2015) also concluded that blood clots and PRP
show comparable results in terms of apical closure, root
lengthening, dentinal wall thickening, and periapical healing. In
another study by Jadhav et al. (2012) PRP was more effective
than blood clots in revascularization, and the authors ascribed
the success of PRP to stimulation of collagen production;
sustained release of growth factors; and enhanced recruitment,
retention, and proliferation of undifferentiated mesenchymal
and endothelial cells from the periapical area. In the presented
case, thickening of the root wall and healing of the related
lesion occurred within 12 months, which suggests that PRP
may have a potential role in regenerative endodontics. On the
basis of the results of this case, PRP appears to be a promising
physical scaffold delivering signaling molecules for the
management of immature teeth with open apices and necrotic
pulp tissue.

Conclusion

Regenerative endodontic procedures have the potential for
regenerating both pulp and the dental hard tissues and
therefore may offer a viable treatment option for immature
teeth with a necrotic pulp. PRP is potentially a suitable
scaffold for this procedure.
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