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Abstract

Alveolar Bone Regeneration After Demineralized Freeze Dried Bone Allograft (DFBDA) Bone Grafting

Periodontal treatmient by conventional way will result in healing repair, which easily cause recurrence.
Modification of treatment should be done torget an effective result, that is+the regeneration of alveolar bone
and to reduce inflammation. The,objective of this study is to determine the alveolar boné regeneration after
using DFDBA (Demineralized Freeze Dried Allograft). Quasi experimental designs with pre and post test
method was used fin this study. From 13 patients, 26 defects got ¢onventional or regenerative treatment. The
indicator of alveolar bone regeneration in.bone height in radiegraphic appearence and-evel-of osteocalsin in
gingival crevicular fluid (GCF) were'checked before and after the treaiment, then. the changes that occure
were analyzed. The.result of the'research showed that alveolar bone regeneration ‘only occurred to_the group
of regenerative treatment by using DFDBA. The conclusion is the effective periodontal tissue regeneration
occurred at regenerative treatment by using DFDBA, and the 'osteocalsin in GCF can be used as indicator of
bone growth. Indonesian Journal of Dentistry 2006, Edisi Khyisus KPPIKG XTV:37-41
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Regeneration:int periodontal diseaseywill result

Introduction
bears of new bone at place of lésion oecurred, * have

Periodontal disease’ is penérally initiated by
gingival inflammation followed by other supForting
tissue breakdown, including alveolar bone.” With
debridement only or conventional treatment, the
destruction can not be restored. Substraction
radiography study showed that bone dehsity after
root planing was 5% only.” Yukna® showed that SRP
(Scaling Root Planing} treatment in periodontitis
could only produce pocket covering, but histological
and radiological findings revealed minimal alveolar
bone regeneration. These problems might cause the
prevalence of periodontal disease was still high.
Therefore, the effort to modify the treatment was
required, for example regenerative treatment.

so tong that evaliation of successfuliregenerative
treatment isbase on-clinical, radiology and histology
evaluation, . This assessment have some weakness,
thus we try to évaluate the regenerations by bone
graft with Demineralized Freeze Dried Allograft
(DFDBA) using osteoclastin in Gingival Crevicular
Fluid (GCF) as an indicator. The effication of this
study is to measure exactly the gain of treatment,
and further be the basic of treatment planning.

Alveolar Bone Resorption

Bone resorption process is initiated by the
extension of gingival inflammation through
transeptal fiber, then it extends to bone marrow,
replaced by exudates fluid, new blood vessels, and
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replaced by exudates fluid, new blood vessels, and
fibroblast  proliferation, Multinuclear osteoclast
increases it number and bone surface bordered with
resorption gap is in wedge form, This osteoclast
function to produce bone mineral and mononuclear
cell fimctions by destructing organic matrix.’

Alveolar Bone Regeneration

Regeneration is defined as the reproduction of
destructive or injure part. This biological process
consist of the improvement of architecture and tissue
function, Periodontal regeneration process includes
alveolar bone restoration, periodontal ligament, and
cementum.  Histologically, the definition of
regeneration is connective tissue or epithelial
unification  with root surface obtainedd from
attachment organ. This new attachment can be
epithelial adhesion or connective tigsue adaptation *
Regenerative  treatmentsfis pertodontal  disease
treatment designed 46 \gain the replacement of lost
supporting tissug; including alveolar bone and new
periodontal ligament,’

Growthfactor is polypeptide molecule excreted
by cells in inflammatory sites'and vill organize bone
healing. This facter can organize locally fanctional
hormones ‘and it does fiot enter thelblood flow.
Growthl substance amanges the migration and
proliferation»of SUpporting tissue. cells. protein
syntheses, and other component of extracellular
matriX.’ These factors are sccreted by mactophage,
endothelial celly fibroblast, and platelets. These
factors, include platelet-derived growth | factors
(PDGF),  insulin-like growth factor (IGF),
fibroblastic growth factor (FGF), .and trans foerming
growth factor (TGF). The factors trigger fibroblasg
proliferation of periodontal ligament and bone
forming.®_ Thereis no special contraindication for
this treatment, except general contraindication for
periodontal surgery, sueh as acute or systemic
condition causing risk for patients,

Cellular eyents involving bone forming and
surface remodeling include®?:

* Osteoclast agtivity, cessation and the absence" of
multinucleate osteoctast in resorption’ site. This
mechanism was carried? ot by ealcium and
phosphate ion that is free -ffom transformning
growth factor B (TGF- B) role which is fhe
osteoclast activity inhibitor and strong osteoclast
apoptosis cause,

Attraction of osteoblast precursor in that site.
There are several mechanism in osteoblast
precursor chemo attraction. Chemo tactic signal
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can involve bone matrix part, such as osteocalcin,
TGF-p, Platelet-Derived Growth Factor {PDGF).
Osteoblast precursor proliferation. Severa) strong
bone cell mitogen, those are insulin-like growth
factor-1 (ILGF-1), ILGF-2, PDGF, and TGF-B,
Precursor change form mature collagen: produce
osteoblast. In vitro, BMP plays a role in this
process.

Mineralization of bone matrix,
role in this process.

Cessation of osteoblast activity

BMP also plays a

Bone Graft

Bone graft is a surgery to place a new bone in
the space between or around the broken bone or
defect, It is known that there are 4 groups of agent or
graft ‘seucce; autografi, allograft, xenograft, and
al]o?last‘ The,main function of all bone graft agent
are;

. Osteoconduction; graft acts as pattern or net to
guide bone formation.
*, Osteoinduction; graft works to stimulate new bone
formatio,

* Osteogenesis; graficell produces new bone.

Allograft has osteoinduciive capacity. Bone
tissue must be obtained under controtled condition
from. sselective donor,t0 ensurc that tissue s
aceeptive tistopathologically, and could be
transmitted. The advantage of allograft compared
withautograft is that it doesn’t need adjunctive
Surgery“to get donor by keeping the balanced
improvement potency.” More dongr is available,
moré indications couldie done -3

Some bone graft agents were aimed to improve
boneddefect. The agent DFDBA s the most common
agent. “This  allograft’ “souidecontrol disease
Lransmission,. variability, supply and application
methody, The \other agenty like alloplast, is not
possible to transmitsthe disease and donor is not
limited, <butit _doesn’t have bone inductor
protein M ped Steps of this DFDBA are selective
criteria and strict donor processing, bone was taken
sufigically, freeze dried, make unti] the particle size
iIs 300 — 500 mees/u, and put in vacuum-sealed
bottle with'unlimited storage time.

Material and Method

This study was a clinical experiment, that is a
quasi experimental with non randomtized pre and
post test control group design. Strong theoretical
base of immunopathofogy supported  variable




dynamic and compiex process. These are many
factors involved in human body change. That’s why
the selection of measurement tools is required
specificalty. To avoid systemic effect of change,
GCF was used as fluid closed to observed site.

This study is involve |3 patient with 26 bone
defect. Patient is chosen according inclusion and
exclusion criteria, and than classified with flap
operation group and flap operation plus DFDBA
group. Three month later the patient reevaluation,
Aveolar bone regenerative indicators were
determined by radiographic finding, bone heighs
addition base on radio-opaque on bone defect, and
the increase of osteoblast biological activity by
observing one of its secretion, osteocalcin. The
increase of GCF osteocalcin level is the marker of
the increase of osteoblast number,sthat meéans the
increase of bone forming activity;

Result

Examination (before. and after freaftment ‘in
treatment group sevealed the significant difference
in bone height and osteocalcin. Control group also
showed a significant. difference in bone height, but
there is no significant difference in osieocaleinwith
paired t-test (P< 0,05), as shown.in Table 1.

The examination between treatment and.control
group before  treatment for bone height  and
osteocalcin  didn’t show significant difference.
Significant differenee in bene height and osteocalcin
was found with independént t-test (P </ 0,05) as
shown in Table 2.

Bone height before freatment in itwo groups
differed, in treatment group, bone height mean was 4
mm, in control group, 3 anm, Afiér treatment, in
treatment group, bonevheight mean' decreased o 2
mm, that means the bone position ‘increased:
Whereas, in control group, bone heizht man didn’t
change as seen at Diagram 1.

Osteocalcin level was ‘'shown in Diagram .2,
Before treatment, the level was the same 0,5 mg/m).
After treatment, osteocalcin level ‘was incréased in
treatment group 2 mg/mi, in control group, the
tncrease is lower, 1,3 mg/ml.

Tablel. The Difference Pre and Post Test in Treatment
and Conirol Group for Bone Height and
Osteocalcin.
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Table 2. The Difference in Treatment and Control Group
Pre. and Post Test for Bone Height and
Osteocalcin.
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Diagram 1. The Distribution of Bone Height Radiological
Figure Before and Afier Treatment
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Diagram 2. The Distribution of Osteocalcin Level Before
and After Treatment
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Discussion

Regencrative effort.by DFDBA agent addition
in this study.was eecurred by modifying 'healing
protess through osteoinduction, with the availability
of grewth factor. Osteoinduction rums mechanically
a§ bonegrowth site and prevented epithelial growth
in"injurious direction.One of the growth factors
contained in DEDBA matrix bone is:BMP workifte
as regulator’ of development and repair of cells,
including osteoblast, chondreblast, nerve cell, ‘and
epithelium, Demineralized Freeze Drigd | Bone
Adlograft is alse multifunctional morphegen which
regulating development and apoptosis” and it is
proved to initiate cemenfum_ and periodontal
ligament regeneration.

In this study, there was.bone, mass increase
after freatment beth”in trcatment group and centrol
group. But the increase i§ higher in treatment group
or in thepgroup with regenerative’ treatment by
DFDBA, This result was obtained fiem. _the
difference between two groups. Bone filling based
on the radiography showed means 3 mm and this
result is equal fenCrurinsky ' But, this value is
higher than of Hudoyono”, around 1,32 mm. This
different result was caused by. inaccuracy of
radiography or the difference in method™ and
measurement toois used.

Bone regeneration resulted from allograft was
varied. This was caused by bone inductive protein
was not enough to produce bone, inactive bone
inductive component, and the difference of
sterilization process in host. The agent used in this
study had been sterilized by radiation, while
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radiation can decrease the capability of bone
induction until 40%, that’s why allograft with other
sterilization will give significant result.

Regenerative treatment using other agent, for
example membrane, showed bone filling effect.
Study of Lindhe® showed that bone filling is 1.7 mm
and Mattson™ showed 2.15 mm, and this study
showed that bone filling is 3 mm. The results of
these three studies described the superiority of
DFDBA. This is caused by DFDBA function as
osteoinduction  and . osteoconduction,  while
membrane just limits epithelial development and
allows cells to differenviate and proliferate without
modifying its precursor cells. This difference counld
be happened becawse of the difference in the
examination method,

DFDBA agent used in this study was included
in small patticles group (100 — 300 mees/u). This is
possibie to give the success of alveolar bone
regeneration, ; for sinatl particles will increase the
surface ared and osteogenic induction. With light
microscope and fluorescence, Shapoff® revealed
that small particles’ would increased bone marrow
necrosesand released .osteogenic  agent and
stimulated host cell around graft area becoming
osteoblast. Smaller particies (< 100 mees/u) will be
resorbed without bone formation.

The examination of ostéocalcin level in GC¥
was carried out te.clear the occurrence of alveolar

"‘bone regencration in this smdy. Osteocalein level

examination 15 believed as the marker of bone
growth activity ™%, Osteocalcin value in GCF
obtained by researcher is very varied. Kunimatsu'’
reported high value, 200 — 300 times that in serum.
In this study, the 'examination of level in serum was
not carried out, so that we could not compare to
Konimatsu'’, anduthe value was different. This is
caused by thedifference in measurement tools
sensifivity, 80 that the values were different entirely.

Thererwas an increase in osteocalein value in
regenerative  treatment group, but not in
conventional freatment group. This result was
suppoited..by vaiue difference after treatment
between two groups. This finding proved that in
molecular level, bone growth was maximal in
regenerative  treatment group compared with
conventional treatment group. Researcher got mean
value 0,79 ng/dL before treatment and 2,22 ng/dL
after treatment in regenerative treatment group,
while median 0,66 ng/dL before treatment and 1,31
ng/dl. after treatment for conservative treatment
group (Table 4). This vatue increased significantly
in two groups. This finding could explain that bone




ng:dt. after treatment for conservative treatment
group (Table 4). This value increased significantly
in two groups. This finding couid explain that bone
arowth process was occurred by osteablast in two
tredatment groups. Oslescalein value increase was
higher in regenerative treatment group. This showed
that DFDBA played a role in regeneration process.

Sensitivity limit of measure instrument used in
the study is 0,35 ng/dL, 70% of samples (18 of 26)
examined. Before treatment showed the value under
this sensitivity limit, but afier freatment, osteccalcin
value could be detected in all samples with varied
salue. This findings revealed that undetectable
osteocalcin  caused osteoblast as bone growth
precursor didn’t work maximally before treatment
This  was  probably caused by high' level
nflammation and many other etiological factors.
The result of the study suggested that osteocalein
examination significance can be used as a marker of
bone growth process afier regenerative treatment
with DFDBA,

Conclusion and Suggestion

1. Alveolar bone rggeneration was occurred both
In regenerative and ecnventional treatment.

2 Alveolar bone regeneration.-was heitersin
regenerative  treatment than _conventional
treatment.

3. Osteocalcin examination in GCF could bé used
as bone growth marker in regenerative treatment
with DFDBA.
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