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Abstract:

Periapical surgery is an important treatment alternative in the presence of a large periapical cyst.
To achieve regeneration and optimal healing of the bone different bone substitutes can be used. A
25 year old male patient reported with the chief complaint of mobile teeth in maxillary anterior
tooth region with 21 labially placed. He had a history of trauma 5 years back. The clinical and
radiographic diagnosis of infected periapical cyst with 21,22; Endodontic treatment was performed
with 21, 22 followed by periapical curettage. Platelet rich fibrin (PRF) was mixed with
Metronidazole gel and used as a regenerative biomaterial in the periapical defect. 6 months follow
up shows satisfactory healing and regeneration of periapical region. There is considerable clinical
interest in using PRF in combination with Metronidazole Gel. In conclusion, the results of the
present study indicate that metronidazole gel along with PRF has a beneficial effect on healing of
periapical defects.
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Introduction:

connective tissue fill that is wunreliable

repair.[3]

The purpose of periapical surgery is to
Completely remove all pathological tissue

from the lesion (root canal, soft tissue and Adopting a patient’s own regenerative tools for

bone).[1]

Regeneration of periapical bone defects endure
to present formid able challenges to the
endodontists.[2] Especially in cases of large
periapical boned effects or through and
through lesions, conventional surgery results in
less predictable healing with extensive fibrous
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bone regeneration is a comparatively new
approach as vehicles for growth factor (GF)
delivery are continually amend for preclinical
and clinical applications. Recently tissue
engineering has gained attraction in different
fields such as sports medicine, orthopedics,
periodontics, oral and maxillofacial surgery,
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implantology etc. to accelerate bone

regeneration.[2]

Platelet rich fibrin (PRF) was evolved in
France by Choukroun J et al., 2001. It is a
second generation platelet concentrate
extensively used to accelerate hard and soft
tissue healing. Its advantages overthe superior
known platelet rich plasma (PRP) include ease
of preparation/application, minimal expense
and lack of biochemical modification that is no
bovine thrombin or anticoagulant is required,
sustained release of G Fovera longer period of
time.[4]

The scientific hypothesis behind the use of
these preparations lies in the fact that the
platelet a granules area reservoir of many GF
that are known to play a compelling role in soft
and hard tissue repair mechanism. PRF is a
strictly autologous fibrin matrix containing a
large quantity of leucocyte and platelet
cytokines.[5]

Clinical data concede that this biomaterial
would be a favorable matrix for the
development of a coherent healing without
inflammatory excess.[6]

The developing awareness of the role of
obligate anaerobic bacteria in the etiology of
oral disease has led to an significance in their
chemotherapeutic control. Many drugs are
efficient of eliminating anaerobes but in
instances where these bacteria are acting as
sole or major pathogens it is enticing to remove
these specifically. The nitroimidazole group of
drugs is specifically anti-anaerobic in nature
and includes tinidazole, metronidazole and
nimorazole.

Metronidazole has been proved to be adequate
in treating: pericoronitis, acute ulcerative
gingivitis, certain periapical infections, some
cases of osteomyelitis and infected socket. The
drug may be of use in cases of chronic
progressive periodontitis where anaerobes are
involved as pathogens.[7]
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In this case, Regenerative periapical surgery
using PRF and Metronidazole Gel has been
attempted to overcome the disadvantage of
unreliable repair in conventional surgery and
achieve optimal and accelerated soft- and hard
tissue healing.

I1. Case Report

A 32-year-old male patient reported with the
chief complaint of pain in upper front region
since one month. He had a history of trauma 2
years back. Clinically 21,22 were discolored
with 21 placed labially. Upon radiographic
evaluation, large periapical radiolucencies seen
at the apex of 21,22.[Figure:1]. Furthermore
the radiolucency was seen in the cervical
region of 22 and the middle- third of root canal
with 21 [Figure 2]. The clinical and
radiographic diagnosis of infected periapical
cyst with 21,22; Multiple visit endodontic
treatment was performed with 21,22 with
calcium hydroxide placed as an intra canal
medicament for 2 weeks. [Figure 3.4,5].
Obturation of 11 carried out with thermo
plasticized gutta-percha technique to fill the
irregularities of internal resorption defect and
that of 21 was carried out with cold lateral
compaction [Figure 6,7]. For the surgical
procedure, labial rectangular [Figure 8] full
thickness mucoperiosteal flap was raised.
Labially the bony window was enlarged, and
curettage of the cyst lining carried
out[Figure9]. The cervical resorption defect
was debrided with the help of curettes. The
regenerative biomaterial used here is PRF. PRF
was mixed with Metronidazole Gel and the
combination placed in the bony defect [Figures
10, 11] and labial sutures placed [Figure 12].
Post-operatively  antibiotics, =~ Augmentin
(combination of Amoxicillin and Clavulanate
potassium) 625 mg tablet every 8 hourly for 5
days and anti-inflammatory drug i.e.,
Enzoflam  (combination of Diclofenac,
Paracetamol (Acetaminophen) and Serratio
peptidase) 8 hourly for 3days were prescribed.
The patient was followed-up after 1,3 and 6
months.
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Six months follow-up radiograph shows
satisfactory bone fill in the periapical area
[Figure 13]. Procedure for preparation of PRF
40 ml of patient’s blood was collected without
any anticoagulant and immediately centrifuged
at 3400 rpm for 18 min. The result was a fibrin
clot containing the platelets located in the
middle of the tube, just between the red blood
cell layer at the bottom and a cellular plasma at
the top. This clot was removed from the tube
and the attached red blood cells scraped off and
discarded. Then PRF was mixed with
Metronidazole Gel and combination placed in
the defect.

II1. Discussion

The understanding of hownormal wound
healing and tissue formation occurs together
with recent advances in materials science, stem
cell research and developmental biology have
helped to find target molecules and pathways,
which can restore a patient’s regenerative
capacity.[2]

PRF is a matrix of autologous fibrin, in which
are embedded a large quantity of platelet and
leukocyte cytokines during centrifugation.
Platelet alpha (o) granules for man intra
cellular storage pool of GF including platelet
derived growth factor (PDGF), transforming
growth factor-f (TGF-B, including p—land
—2-isomers), vascular endothelial growth
factor (VEGF), and epidermal growth
factor.[5] Platelet GF exhibit chemotactic and
mitogenic properties that promote and
modulate cellular functions involved in tissue
healing and  regeneration and  cell
proliferation.[8] Insulin-like growth factor-1
(IGF-1), which is present in plasma, can exert
chemotactic =~ effects  towards  human
osteoblasts.[9]

PRF contains all key immune cytokines such
as interleukins IL1B,IL- 6,IL-4 and tumour
necrosis factor. PRF has a supportive effect on
the immune system because it is able to
stimulate defense mechanisms. This could be
important in the case of wound infection.[10]
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PRF may act as a supportive matrix for bone
morpho genetic proteins as well-Kawamura
and Urist.[11]

Though platelets and leukocyte cytokines play
an important part in the biology of this
biomaterial, the fibrin matrix supporting them
certainly constitutes the determining element
responsible for the real therapeutic potential of
PRF.[12] A progressive polymerization mode
signifies increased incorporation of the
circulating cytokines the fibrin meshes. This
result would imply that PRF, unlike the other
platelet concentrates would be able to release
cytokines during fibrin matrix remodelling i.e.,
when they have to be stimulated to launch
injured site reconstruction that is it has a long
term effect.[6] According to Simonpieri [13]
et.al,, the use of this platelet and immune
concentrate during bone grafting offers the
following 4 advantages:

First, the fibrin clot plays an important
mechanical role maintaining and protecting the
bone grafts and serving as biological
connectors between bone particles.

Second, the integration of this fibrin network
into the regenerative site facilitates cellular
migration, particularly for endothelial cells
necessary for the neo- angiogenesis,[14]
vascularisation and survival of the graft.

Third, the platelet cytokines (PDGF, TGF-
B,IGF1) are gradually released as the fibrin
matrix is resorbed, thus creating a perpetual
process of healing.[15,16]

Lastly, the presence of leukocytes and
cytokines in the fibrin network can play a
significant role in the self-regulation of
inflammatory and infectious phenomena
within the grafted material.

Metronidazole was developed to be an
effective anti-trichomonal agent, its most
interesting property, from the point of view of
clinical dentistry, is its specific action against
anaerobic bacteria (Finegold 1977b). It is now
accepted that the vast majority of anaerobic
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and photosynthetic bacteria are susceptible to
the drug. Metronidazole is bactericidal for
these  organisms at  relatively low
concentrations (0.1-25 ng/m\).[7]

In the present study the application of
metronidazole along with PRF at the target site
appeared to be effective in providing improved
conditions for the periodontal tissues to
regenerate, albeit bacteria were present in the
wound.[17] The advantage of the local
treatment with metronidazole over the
systemic treatment is the high concentration
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which can be obtained at the target site and the
low plasma concentrations.[ 18]

In this case, the radiograph reveals satisfactory
bone regeneration after 6 months.

IV. Conclusion

Thus, it can be concluded that PRF along with
Metronidazole Gel is a healing biomaterial, as
it features all the necessary parameters
permitting optimal wound healing. Long-term
follow-up of the case is essential to evaluate the
treatment outcome

Figure 1

Figure 3

Figure 4

Figure 5

Figure 6
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Figure 11

Figure 12

Figure 13
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