Combination of platelet rich
fibrin and carbonate
hydroxyapatite alloplastic bone
graft as periodontal tissue
engineering in management of
chronic periodontitis: a case
report

by Journal of Dentomaxillofacial Science -

Submission date: 30-Sep-2021 09:27AM (UTC+0700)
Submission ID: 1661185427

File name: 753-3347-1-PB.pdf (1,017.11K)

Word count: 2202

Character count: 12681




Journal of Dentomaxillofacial Science (J Dentomaxillofac 5ci) April 2020, Volume 5, Number 1: 62-65
P-ISSN.2503-0817, E-ISSN.2503-0825

Department  of  Penodontic
Faculty of Dentistry, Hasanuddn
Umversty, Makassar, Indonesia

Correspondence to; Amil, [jan

Department of Periodontic. Faculty

of Dentistry, Hasanuddin Umver
Wakassar, indonesia

Recerved: 20 June 2018
Reveed. 20 June 2018
pted: 17 July 2018

Bvailable Online 1 Apeil 2020

Combination of platelet rich fibrin and carbonate
hydroxyapatite alloplastic bone graft as periodontal

tissue engineering in management of chronic

CrossMark

periodontitis: a case report

Arni |. Djais, Nurfaisah

Abstract

Objective: Chronic penodontitis lesions include loss of attachment

and bone and are regarded as imeversible

Conventional
procedures cannot restore the periodontal tissue to ils onginal
form
novel therapy by either implanting biomatenals. Platelet
Rich Fibrin (PRF) as second generation platelet and Carbonate
Hydroxyapatite (CHA) alloplastic bone graft can be used in surgical
therapy because ease, inexpensive method and does not need
any addition of exogenous compounds and a second surgical site
and procedure, This case report aims to evaluate the dinical and
radiographic effectiveness combination of both for the treatment
of chronic penodontitis

Periodontal tissue engineering is regenerativemedicine

Keywords: Chronic Perindontits, Tissue engineering, PRE, CHA, Bone Graft

g i A 21-year-old female was reported with chief complaint
tooth mobility. Initial examination revealed grade two mobility of 35

wath 9 mm distobuccal and ditolingual pocket depth. The Periapical
radiograph revealed a large diffused penapical radiolucency in relation
to 35. Penodontal surgery was done and the osseous defect was filled
with CHA bone graft and PRF

Results: There was a significant change in pocket depth and grade of
mability six months after surgery to 3 mm and grade one mobility
Radiographs showed resolution of an osseous defect

Condusion: It was concluded that combined PRF with CHA bone
graft can be wsed 1o treat chromic periodontitis as simple technigue
penodontal bissue engineenng

Cite this Artide: Djais Al, Nurfaisah, 2020, Combination of platelet rich fibnin and carbonate hydroxyzpatite alloplastic bone graft as periodontal
tissue engineening in management of chromic periodontitis: a case report. Journal of Dentormaxiflofacial Science 5(1): 62-65. DOI:

Introduction

Periodontal disease s a chronic inflammatory
condition of the periodontium that is character
ized by Conventional

treatments,guided tssue regeneration (GTR) and

irreversible  destruction,
:.:rm\".h lfactorstrequently cannot restore the perl
odontal ussue to its onginal torm and vsually cause
aesthetic and tunctional problems.
lissue-engineering (TE) approaches have been
recognized to combine a scattold with living cells or
biologically active molecules to torm a "tissue-en
gincering construct’, in the presence of adequate
blood supply, promotes the repair or regeneration
of tissues’ TE described as a therapy replacing or
regenerating human cells, tissues, or
restore or establish their normal function. The treat

argans o

nment components are often used in combinations;
replace the missing portion of alveolar bone (Mbone
grafts’ Jicover the alveolar bone loss area, protect
ing it from epithelial down growth ("barricrs™);
and materials with biological activity that can be
administered directly to the defect ("biologics” or
“cell therapy ). Recent developments in the science,
technology, engineering, and mathematies (STEM)

arcna allow tor alternatives to address several chal
lenges in the treatment of periodontal disease,

Platelet Rich Factor (PRF) membrane release
ot key growth factors tor at least one week and
up to 28 days, an anti-infectious action and aid
i immune regulation, promote angiogenesis and
serve as a biological healing matrix by support
ing cell migration and cytokine release.” PRF has
been used in dentstry i varous climcal setting,
Much investigation now supports the use of PRF
tor periodontal and soft tissue repair.” Clinically
signihcant improvements in perodontal parame
ters when infrabony detects were treated with PRI
alone when compared to open flap debridement.
In addition to standard gratting procedures using
bone derived materials, a number of natural and
svntheticmatenals  have  become  commercially
available tor use in orasurgery

This case reported the used of periodontal bone
grafting materials with carbonate hydroxyapatite
{CHA) alloplastic bone graft as the scatfold in
combination with PRI as bioactive molecules for a

simple and low: cost method TE therapy.

JIDMFS. Published by Faculty of Dentistry, Hasanuddin Univeraty. All nghts reserved




Case Report The intraoral antisepsis was carried out using

iodine solution, A full thickness mucoperiosteal
A 21-year-old female was reported to Department

of Periodontics Faculty of Dentistry Hasanuddin
University,  Makassar,  Indonesia with  chiet
complaint tooth mobility and calculus. Patient

tlap was reflected under local anesthesia by a sulcu

lar then vertical incision figus Thorough tissue
curcttage was done at the detect site.

has a habit ot chewing only on the right side Preparation of PRF
The protocol tor PRE preparation includes collec

tion of 3 ml whole venous blood in each of the two
sterile tubes without anticoagulant then placed in a
centritugal machine at 3,000 rpm for 10 min. There
isthree layers: Upper straw- colored acellular plasma
(platelet poor plasma), red-colored lower fraction

Initial examination revealed grade two maobility
of 35 with 9 mm distobuccal pocket depth

and 9 mm distolingual pocket depth. The Periapical
radiograph revealed a large diftused periapical
radiolucency t'r.l{hmg one-third of the tooth root
35. Scaling and root planing was performed and

surgery was done a week later

containing red blood cells, and the middle fraction
containing the fibrin clot figure 3 The middle frac
tion is collected, 2 mm below ta the lower dividing
line, which is the PRE" PRF membrane should be
used immediately after preparation as it will shrink,
resulting in dehydration and altering the structural
integrity of PRE. Dehydration also results in the
decreased growth factor content in PRF and leuko
cvte viability will be adversely affected, altering its
biologic properties.

Bone detect was hlled with Bane graht him
then applied PRF above it The mucoperiosteal flaps
were repositioned and secured in place by giving
simple interrupted suture and a periodontal dress

Figure 1 Initial examination

ing wils ‘I,:I'b'l.'n I |

Postoperative instructions, amoxicillin 500 mg,
ibuprofen 400 mg and 0.2% chlorhexidine gluco
nate rinses were prescribed. One week postopera
tively, no gingival edema, erythema, suppuration,
patient discomfort, or flap dehiscence.

Follow up six months after surgery showed
significant  improvement  of chnical  outcomes
where the depth of the distobuccal and distolingual
pocket was reduced to from 9 mm to 3 mm and
grade mobility decreased from grade two mobility
to grade one mobility

Peniapical radiography showed significant bone
formation characterized by a decrease in radio
lucency arcas reaching a half of the root of the

= i tooth 35
Figure 2  Surgical procedure :

Discussion

In general, tissue engineering combines three
key elements, namely scaffolds (collagen, bone
mineral), signaling molecules (growth factors),
and cells (osteoblasts, fibroblasts).” Natural or arti
ficial scaffolds play an important role in growth
factor storage and space maintenance for tissue
reconstruction and in stem cell proliferation and
ditferentiation.'

PRF is considered a second-generation autolo
gousplateletconcentratesinducing the proliferation,
Figure3 PRI & Bone graft diflerentiationand migration of cells responsible
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Figure 4

Figure5 A week

post

.

surgery, Six months atter surgery, Periapical

radiography betore and six months after surgery

for periodontal regeneration.'” PREconsists of a
fibrm matrix polymerzed with the incorporation
of platelets, leukocyte, and cytokines, and circulat
ing stem cells with a specitic slow release of growth
factors and glycoproteins.'” An intermediate layer
atter centrituge called “butly coat” or L-PRF where
most leucocytes and platelets are concentratedthat
stimulates the local environment for differentiation
and proliferation of stem and progenitor cells. It
acts as an immune regulation node with inflamma
tion control abilities.

PRI membranes protects the surgical site;
promotes soft tissue healing: and when its fragments
mixes with graft material, it functions as a "biolog
ical connector” between the ditferent elements of
gralt and acts as a matrix which supports neoan
glogenesis, capture of stem cells, and migration of

osteoprogenitor cells to the center of graft

Alloplastic do not provide any osteogenic cells or
osteoinductive proteins, they are considered osteo
conductive only." CHA has been proposed as an
alternative material for bone regeneration not only
due to its similarity to the mineral phase of cala
fied tissue, but mainly because this matenial may
overcome limitations related to crystallinity and
low solubility, and therefore extend the therapeutic
capacity of HA.CHA more bioactive and soluble
than Hydroxvapatite,contains nanostructured as
well as a naturalized collagenized polymer which
serves toaccelerate the regeneration processof bone
Lsste,  possesses osteoconduction,  osteoindug
ton, and osteogenesis properties. CHA 1s a major
component of human bones produced synthetically
but identically (sumilarly and simultancously) so as
to avoid the immunological reactions.

Guided bone regeneration (GBR) principle
inspired trom GTR principle postulates that specific
external additional cells are required to augment
inhabiting cells so that new tissue regeneration
can he accelerated. Osteoblast cells with .lhl}lt}' to
promote new alveolar bone remodeling are also
required for GRR.

Conclusion

IE make cost-effective, patient-specific  treat
ment options that provide maximal function and
esthetics. PRF can be used in conjunction with
CHA alloplastic bone grafts, which offers several
advantages including promoting wound healing,
bone growth and maturation, graft stabilization,
wound healing and hemastasis, and improving the

handling properties of graft materials.
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