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This study describes the treatment of an immature permanent tooth with periapical
lesion which was treated with regenerative approach using platelet rich plasma (PRP).
The root canal of immature human permanent tooth with periapical lesion was gently
debrided of necrotic tissue and disinfected with 2.5% NaOCl, and then medicated with
triple antibiotic paste comprised of ciprofloxacin, metronidazole, and tetracycline.
When the tooth was asymptomatic, PRP and mineral trioxide aggregate (MTA) were
placed into the root canal. Six months after PRP treatment, radiographical examination
revealed resolution of the radiolucency and progressive thickening of the root wall
and apical closure. Our findings suggest that PRP can be used for the treatment of
immature permanent teeth with periapical lesion, as part of a regenerative endodontic
treatment procedure. (Restor Dent Endod 2014;39(3):230-234)
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Introduction

Pulp necrosis, which eventually causes arrested root formation, is the most common
complication in immature teeth. Immature teeth with apical periodontitis may be
treated using several different procedures.' Among these, calcium hydroxide was
the most commonly used intracanal medicament for apexification that produced an
apical barrier. However, it was found that long-term application of calcium hydroxide
produces weaker dentinal walls and leaves the dentin more vulnerable to fractures.”’
Alternative methods of endodontic regenerative procedures have been devised in order
to allow root development in immature teeth with apical periodontitis.® The aim of
this procedure is to create and deliver new tissues to replace the necrotic pulp. There
are two major concepts in the regenerative endodontics: tissue regeneration and tissue
engineering.’ Tissue engineering is a procedure which utilizes specific stem cells,
three dimensional scaffolds and growth factors to regenerate pulp-dentin complex.’
As for tissue regeneration, the procedures involves disinfection by irrigation solution,
placement of three antibiotics into the root canal thus eliminating microorganisms
from it, and revascularization of the pulp-dentin complex. Disinfection of root canal
systems plays an important role in regeneration processes, promoting proliferation of
the newly formed matrix and maintaining root development.®

Platelet rich plasma (PRP) is blood plasma that has been enriched with platelets. It
contains various growth factors that are highly effective in promoting cell proliferation
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and differentiation.” In the literature there are several
case reports which use PRP in the treatment of tooth with
necrotic pulp and open apex.'*"" This case report describes
regenerative endodontic treatment using PRP in immature
tooth with apical periodontitis.

Case report

10-year-old female patient was referred to the Department
of Pediatric Dentistry complaining of swelling of the left
permanent mandibular second premolar. Radiographic
examination of this tooth revealed an open apex associated
with a large radiolucency (Figure 1). According to intraoral
examination, the tooth had enamel hypoplasia and caries.
A buccal sinus tract was present, which traced to the apex
of the tooth. Negative responses to electric pulp test
(EPT) and cold sensivity test were recorded. Response to
percussion and palpation were within normal limits. It was
decided that the PRP procedure was appropriate in this
case because positive results can be obtained in a short
time using PRP. The procedure was explained to the parents
and informed consent was obtained. A treatment plan was
formulated which included the use of PRP as an internal
matrix and mineral trioxide aggregate (MTA) as an apical
barrier. The treatment plan was explained to the parents,
and a customized informed consent form was subsequently
signed.

The tooth was isolated with rubber dam under local
anesthesia. The pulp tissue comprising approximately 1/3
of the root length of the tooth was removed mechanically,
and the root canal was disinfected with 2.5% NaOCL. Root
canal instrumentation was not performed, and the canal
was dried with paper points followed with application
of ciprofloxacin (Ciloxan, Alcon, Istanbul, Turkey),
metronidazole (Roza, Orva, Izmir, Turkey), and tetracycline
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(Tetra, Mustafa Nevzat, Istanbul, Turkey). Access cavity was
filled with glass ionomer cement (Ketac Nano Light-Curing
Glass Ionomer Restorative, 3M ESPE, St. Paul, MN, USA)
and light-cured for 20 seconds. The patient was followed
up 2 weeks later, and the antibacterial paste was changed.
The antibacterial paste was changed every 2 weeks until
symptoms were subsided. At the 2-month recall, the tooth
was asymptomatic and not sensitive to percussion or
palpation.

The preparation of PRP was performed for the patient by
the Department of Dermatology of our hospital 30 minutes
prior to administration. First, the blood sample was
collected into 10 mL tubes containing acid-citrate-dextrose
solution. The citrated blood was then centrifuged promptly
in a standard laboratory centrifuge for 15 minutes at 3,000
rpm. After the first spin, the lower red blood cell portion
was discarded and the supernatant was again centrifuged
for 5 minutes at 3,000 rpm. The resulting thrombocyte
pellet resuspended in 1.0 mL of plasma constituted the
PRP.

The root canal was irrigated with sterile saline solution
and dried with sterile paper points under rubber dam
isolation. Then, PRP was injected gently into the root
canal to the level of cemento-enamel junction (CEJ) using
an insulin syringe, and allowed to clot for 10 minutes. MTA
(Pro-Root MTA, Dentsply Maillefer, Baillagues, Switzerland)
was then placed into the root canal with a wet cotton
pellet placed over. The cotton pellet was removed after
10 minutes. Glass ionomer cement was placed against
the MTA, and adhesive (Excite DSC, Ivoclar Vivadent AG,
Schaan, Liechtenstein) was applied according to the
manufacturer’s instructions. Finally, composite restoration
was completed with Tetric Ceram (Ivoclar Vivadent AG)
using the incremental technique, followed by occlusal
adjustment (Figure 2). The patient was asymptomatic six

Figure 1. Periapical radiograph of the left permanent
mandibular second premolar before treatment.
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Figure 2. Immediate post-operative periapical radiograph
of the left permanent mandibular second premolar.
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Figure 3. Periapical radiograph of the left permanent
mandibular second premolar six months after treatment.

months after the treatment. The radiographic presentation
of the radiolucency was healed and the root continued to
develop (Figure 3). At the 2-year recall, the root of the
tooth was fully developed (Figure 4).

Discussion

One of the most serious potential complications of
traumatic dental injury is pulp necrosis.”” Pulp necrosis
of permanent immature teeth interrupts root formation
and apical closure.” Traditionally, the preferred method
for treatment of immature permanent teeth with pulp
necrosis has been apexification.™ The American Association
of Endodontists defines apexification as a method to
induce a calcified barrier in a root with an open apex
or the continued apical development of an incomplete
root in teeth with necrotic pulp.” In the apexification
procedure, calcium hydroxide, which was first introduced
by Kaiser in 1964, has gained the widest acceptance for
apical barrier formation.'*" Recently, the regenerative
procedures have been investigated for the treatment of
immature permanent teeth due to the disadvantages
associated with apexification procedures such as thin canal
walls, discontinued root development, and vulnerability
to fracture.*” According to the regenerative theory, if
the canal space can be adequately disinfected and the
coronal tooth structure is sealed to minimize bacterial
contamination, regeneration is possible when a suitable
matrix for new tissue growth exists.’® Successful results have
been obtained in studies where this procedure has been
applied.***"*" Petrino et al., Ding et al., and Torabinejad et
al. reported resolution of periapical lesion, countinued root
development, thickening of the dentinal walls and closure
of apex following the regenerative procedures.'”'®™ In
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Figure 4. Periapical radiograph of the left permanent
mandibular second premolar two years after treatment.

these studies, intracanal irrigants (NaOCl and chlorhexidine)
and antibiotics such as the ciprofloxacin/metronidazole/
minocycline paste described by Hoshio et al. were used for
several weeks for the disinfection of immature teeth with
apical periodontitis.****° In our case, a paste prepared
using ciprofloxacin, metronidazole, and tetracycline was
used for disinfection of root canal after irrigation with 2.5%
NaOCl. The intracanal dressing was changed every 15 days
for 2 months until tooth symptoms disappeared.

The tetracyclines represent a large group of antibacterials
that were first discovered in the late 1940s which exhibit
activity against a wide range of microorganisms including
gram-positive and gram-negative bacteria, chlamydiae,
mycoplasmas, rickettsiae, and protozoan parasites.” In
general, the tetracyclines can be divided into 3 groups
on the basis of their pharmacokinetic and antibacterial
properties. Group 1 (tetracycline, oxytetracycline,
chlortetracycline etc.) consists of the older drugs,
which have reduced absorption and lipophilicity as
compared to the newer drugs in Group 2 (doxycycline,
minocycline etc.). Group 2 drugs are almost completely
absorbed, and are 3 - 5 times more lipophilic than Group
1 drugs. Group 3 includes the developmental compounds
aminomethylcyclines.”” Although minocycline has a broader
spectrum of activity as compared to other members of the
group, we selected tetracycline instead of minocycline
in the present case because it is easily available and
affordable. It was found to be effective in our case.
Kim et al., and Reynolds et al. used dentine bonding
agents to seal the dentinal tubules of access cavity in
order to prevent tooth discoloration resulting from use
of minocycline/tetracycline.”** Also tooth discoloration
might be reduced by using white MTA instead of grey MTA.
This complication was not observed in our case.

http://dx.doi.org/10.5395/rde.2014.39.3.230



RD E Restorative Dentistry & Endodontics

MTA was first recommended as an artificial apical
barrier by Torabinejad and Chivian in 1999.% Since then
MTA’s popularity has grown steadily due to its high
biocompatibility, highly alkaline pH (Bacteriostatic),
excellent sealing ability, and low solubility. In most of
the studies in which revascularization procedures were
applied, MTA was preferred due to its sealing ability and
biocompatibility.“? In the present case, MTA was placed
into the root canal after PRP to obtain tight coronal
seal as it is hydrophilic and needs moisture to set. This
is a favorable property when there is potential moisture
contamination in the clinical setting. Also MTA by itself
provides signaling molecules for the growth of the stem
cells.”” Platelets (or thrombocytes) are small, irregularly
shaped clear cell fragments, which are derived from
fragmentation of precursor megakaryocytes. They are a
natural source of growth factors such as transforming
growth factor, vascular endothelial growth factor, and
platelet-derived growth factor.”® The use of platelet
concentrates, particularly PRP and platelet rich fibrin (PRF)
is a current treatment approach in oral and maxillofacial
surgery, particularly in implant dentistry.” The main
purpose of the use of PRP is to increase the speed of
healing of the soft and hard tissue.

In recent years, only one study has been conducted
investigating the impact of PRP on the proliferation
of pulpal cells. Liu et al. showed that PRP stimulates
cell proliferation and differentiation of the dentin-pulp
complex, which suggested that PRP could be used as a
scaffold for pulp capping.” Therefore, we believed that PRP
can be used in the treatment of regenerative endodontic
therapies. The use of PRP in immature teeth with periapical
lesion has been firstly reported by Torabinejad and
Turman, describing the case of an 11-year-old boy with a
maxillary second premolar tooth with pulpal necrosis and
symptomatic apical periodontitis.® Torabinejad and Faras
reported that regenaration of pulp-like tissue in a tooth
root canal with the use of PRP in regenerative endodontic
treatments.” Jadhav et al. reported three cases that were
followed-up clinically and radiographically at 6 and 12
months.” According to the results of their study, there
was a marked difference in periapical healing, apical
closure and dentinal wall thickening of teeth treated by
revascularization with PRP. In the case presented herein,
only 2 months after PRP therapy, resolution of radiolucency
and continued root development of the teeth were evident
upon radiographic examination. The reason behind the
success of the presented case may be that the PRP provokes
proliferation of human dental pulp cells and increases the
protein expression of osteoprotegerin (OPG) and alkaline
phosphatase (ALP) activity. The potential diffuculty of
using these procedure is the collecting of the blood sample,
especially in children. For this reason, the procedure should
be preferred to apply in cooperative children.
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Conclusions

The results of our study suggest that PRP is a very
effective preparation for use in regenerative endodontic
therapies. Additionally, positive results can be obtained in
a very short time. Although an observation in our case has
extended to 2 years thus far, there is a need for long-term
follow-up to observe whether or not any pathology will
develop.

Conflict of Interest: No potential conflict of interest
relevant to this article was reported.
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