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ABSTRACT

Periodontitis is periodontal inflammation in response to plaque bacterial antigens, causing damage to periodontal
ligament and alveolar bone resorption. Bone graft material combination i.e. demineralized freeze-dried bone allograft
(DFDBA) and hydroxyapatite (HA) using sandwich bone augmentation (SBA) method will support each other and will
be beneficial to be used as a scaffold. The body takes long time to resorb HA so this could complement DFDBA
which is more easily dissolved. This study aimed to reveal the effect of bone graft addition using SBA method on the
treatment of infrabony pocket with open flap debridement in terms of probing depth, relative attachment loss, alveolar
bone height, and density. This study was carried out to 20 infrabony pockets, where 10 of them were treated using open
flap debridement with HA addition, while the other 10 groups were treated using open flap debridement with DFDBA
and HA using SBA method. Probing depth and relative attachment loss were measured on days 0, 30 and 90. Bone
height and density were measured using cone-beam computed tomography (images on day 0 and 90). The study
showed that probing depth reduction on SBA group was greater than HA group. There were significant differences in
probing depth and relative attachment loss examinations. However, bone height and bone density reduction did not
show any significant difference. The conclusion from this study is open flap debridement using SBA method yields better
regeneration in terms of probing depth and relative attachment loss than open flap debridement with HA addition. There

is no difference in bone height and bone density between the two groups.
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INTRODUCTION
Periodontitis is a destructive and irreversible
inflammatory disease in periodontal tissues

affecting gingival, periodontal ligament, and alveolar
bone.! This disease is characterized by supra and
sub-gingival plaque and calculus accumulation,
gingival inflammation, apical migration of junctional
epithelium, clinical attachment loss, loss of
alveolar bone, and sometimes suppuration. Bone
defects in injured periodontal tissues as an
effect of inflammatory response or surgical
procedure will heal through regeneration or repair
processes. Periodontal regeneration can be done
by regenerative periodontal therapy with bone
graft treatment using various bone graft materials
according to their functions. The functions of
bone graft are osteoconduction, osteoinduction,
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and osteogenesis to induce bone formation and
periodontal regeneration through a new attachment
process. In bone remodeling, osteoblasts require
scaffold that supports cell attachment, osteoblast
proliferation in defects, and clot stabilization, as well
as prevents damage to tissues in the early stages
of regeneration.?

Infrabony pocket requires more complex
treatment. Guide tissue regeneration technique, i.e.
periodontal treatment using membrane as barrier
to prevent apical migration of cells in the epithelial
tissues, is among therapy of infrabony pocket. The
membrane used can be either resorbable or non-
resorbable.® Currently, clinician combined guide
tissue regeneration and bone graft materials to
treat bone damage or defects.*



Recent research develops a guided bone
regeneration or bone augmentation method
which combines two or more types of bone grafts
called sandwich bone augmentation (SBA). This
method maximizes bone formation by utilizing
the positive properties of various types of grafts.
The main component of SBA is demineralized
freeze-dried bone allograft (DFDBA). This type
of bone graft contains collagen which is the most
important component of bone tissues. Besides,
DFDBA releases bone morphogenic protein which
promotes bone formation in surgical area. Contact
between DFDBA and bone will create an ideal
environment for the migration and proliferation of
osteogenic cells. The outer layer of bone graft is
HA which functions as a scaffold or space occupier
because it has osteoconductive properties.
The properties support new bone formation by
maintaining and or protecting important gaps in
bone augmentation procedures.®

Guided bone regeneration or bone
augmentation is developed from guided tissue
regeneration in periodontal treatment which aims
to prevent non-osteogenic cells from entering bone
defect. Regeneration is the final goal of both guided
tissue regeneration and guided bone regeneration;
the difference is that guided tissue regeneration
is done to the supporting tissues of teeth while
guided bone regeneration is done to edentulous
area followed by dental implant,® but the results of
guided bone regeneration are highly varied due to
depend on the properties of bone graft materials.*
This study aimed to determine the effect of SBA
method on infrabony pocket treatment with open
flap debridement.

The healing process of bone passes through
the same phase as general wound healing. The
inflammation and proliferation phase lasts about
6-8 weeks, the remodeling phase lasts for several
months or years.” Healing bone destruction occurred
after one month of bone graft planting and after 3
months was apparent on radiographic examination.
The process of mineralization and bone density will
increase significantly in the six months after bone
graft.®
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MATERIALS AND METHODS

This was a quasi-experimental research. The
materials used are periodontal probe type UNC
15 (PB UNC 15, Osung MND Co. Ltd., Republic of
Korea), collagen membrane (CollaTape, Zimmer
Dental Inc., USA), DFDBA bone graft (National
Nuclear Energy Agency, Indonesia), HA bone graft
(Osbone, CurasanInc., USA). Thisresearchhasbeen
approved by research ethics committee of Faculty
of Dentistry, Universitas Gadjah Mada number
001235/KKEP/FKG-UGM/EC/2017. Participant of
this study received detail of this study and signed
informed consent. Ten subjects were selected in
accordance with criteria: single root tooth, pocket
depth more than 5 mm, and no sistemic disease.
Clinical examination consisted of measurements of
plaque index and initial phase therapy consisting
of dental health education, scaling root planing,
occlusion adjustment, and splinting if there were
luxation teeth with mobility greater than 1 degree.

The measurement of probing depth and
relative attachment loss was performed on the
treated teeth. Cone-beam computed tomography
imaging was also performed as initial data,
followed by the measurement of alveolar bone
height, i.e. the distance between cemento- enamel
junctions to the base of the most apical part of
defect from the vertical direction of the bone. The
periodontal flap surgical procedure started with
local anesthesia lidocaine HCL 2% administration
using infiltration technique after the surgical area
was disinfected. Vertical and sulcular full thickness
flap incisions were performed. The flap was
elevated and debridement was performed by
scaling, root planing, and curettage. Tetracycline
HCI 75 mg/ml solution was applied to the hard
tissue using sterile cotton pellets for 3 minutes. The
cotton pellet was replaced every 30 seconds and
rinsed using distilled water.

Bone graft materials were applied according to
the treatment groups after open flap debridement. In
SBAgroup, DFDBAwas applied as firstlayer and HA
was covered the DFDBA layer entirely. In the other
group, HA was applied on the entire bone defect.
On both groups, collagen membrane application
and fixation were performed before returning and
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suturing the flap. The treatment area was covered
with periodontal dressing. The patients were given
antibiotics, analgesics, and antiinflamatory drugs.
Prior to discharged, patients were given instruction
and explanation on how to maintain oral health
after surgery. The control was done 7 days later to
remove the periodontal dressing. Oral hygiene and
wound healing evaluation was scheduled once a
week for 4 weeks after periodontal flap surgery.

Clinical parameter data, including probing
depth and relative attachment loss after the
surgical procedure in each group were collected
on the baseline day when treatment was initiated,
after 30 days, and 90 days. Images were taken
on the baseline and day 90 after the flap surgery
to examine changes in alveolar bone height and
density.

RESULTS

The data collected in this study were the results
of clinical parameter measurements, such as
probing depth and relative attachment loss. Data
on alveolar bone height and density were derived
from radiological examination. All evaluation were
performed in the two groups of patients suffering
from chronic periodontitis with infrabony bone
damage. The regenerative periodontal treatment
using open flap debridement combined with HA or
SBA.

Table 1 showed the highest mean of probing
depth was on SBA group on day 0 (8.70 + 2.83)
mm. The lowest mean of probing depth was showed
by SBA group on day 90 (0.60 + 0.51) mm. The
initial values of probing depth of HA and SBA group
were different, thus we determined the reduction of
probing depth for the comparison analysis.

Data in Table 2 showed the highest reduction
of pocket depth was found in SBA group at day 90,
in comparison with day 0 (8.10 + 2.80) mm. The
lowest reduction of probing depth was showed
by SBA group at day 90 in comparison with day
30 (1.10 + 0.57) mm. The value of probing depth
reduction in SBA group was greater than HA, both
between day 0 and day 30 or day 90. However, the
probing depth reduction on day 90 in comparison
with day 30 on HA group was greater than SBA
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group. The U Mann-Whitney test showed a
significance difference of probing depth reduction
on day 30 and day 90 in comparison with day 0 on
SBA and HA group (p<0.05). However, there was
no significant probing depth reduction difference
between the two groups on day 90 in comparison
with day 30 (Table 3).

According to Table 4, the highest mean of
relative attachment loss was found in HA group day
0 (11.00 + 5.61) mm. The lowest mean of relative
attachment loss was found in SBA group on day 90
(1.20 + 0.42) mm. Further analysis was performed
using reduction of relative attachment loss data,
considering the difference with baseline value.

Table 5 showed that the highest mean of
relative attachment loss reduction was found in
SBA group on day 90 in comparison with day
0 (9.50 + 2.92) mm. The lowest mean of relative
attachment loss reduction was found in SBA group
on day 90 in comparison with day 30 (1.10 + 0.74)
mm. The U Mann-Whitney analysis showed the
mean of relative attachment loss reduction in SBA
group on day 30 and day 90 in comparison with day
0 was significantly higher than HA group (p<0.05).
The mean of relative attachment loss reduction on
day 90 in comparison with day 30 on SBA group was
lower than on HA group. However, this difference
was not statistically significant.

Table 1. Mean and standard deviation (SD) of probing depth
according to observation time and treatment groups

Mean + SD of probing depth (mm)

Sandwich bone

Time n Hydro()::l)patite augmentation
(SBA)
Day -0 10 6.40 +1.83 8.70 +2.83
Day-30 10 250 +1.84 1.70 £ 0.48
Day-90 10 1.20+0.78 0.60 + 0.51

Table 2. Mean and standard deviation (SD) of probing depth
reduction according to observation time and treatment groups

Mean + SD of probing depth reduction

(mm)
Time n Hydroxyapatite Sandwich b.one
(HA) augmentation
(SBA)
Day 0 - 30 10 3.90 + 1.91 7.00 +2.98
Day 30—-90 10 1.30 + 1.76 1.10 + 0.57
Day 0 - 90 10 5.20 +1.31 8.10 + 2.80
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Table 3. Summary of post hoc U-Mann Whitney test on probing depth reduction

Probing depth reduction Hydroxyapatite (HA)

Sandwich bone augmentation (SBA)

Day 0-30 Day 30-90 Day 0-90 Day 0-30 Day 30-90  Day 0-90
Day 0-30 0.007* 0.123 0.035* 0.002* 0.002*
Hydroxyapatite Day 30-90 0.000* 0.000* 0.796 0.000*
(HA) Day 0-90 0.247 0.000* 0.023*
Day 0-30 0.000* 0.280
Sandwich Bone Day 30-90 0.000*
Augmentation (SBA) Day 0-90

Table 4. Mean and standard deviation (SD) of relative attachment
loss according to observation time and treatment groups

Mean + SD of relative attachment loss
(mm)

Time ) Sandwich bone
Hydroxyapatite .
(HA) augmentation
(SBA)
Day - 0 10 11.00 + 5.61 10.70 + 2.83
Day - 30 10 9.60 + 5.66 2.30 + 0.67
Day - 90 10 8.40 +6.29 1.20 +0.42

Table 5. Mean and standard deviation (SD) of relative
attachment loss reduction according to observation time and
treatment groups

Table 7. Mean and standard deviation (SD) of alveolar
bone height according to observation time and treatment
groups

Mean + SD of alveolar bone

height (mm)
Time n ) Sandwich bone
Hydroxyapatite )
(HA) augmentation
(SBA)
Day - 0 10 14.15 +4.00 8.32 + 2.59
Day - 90 10 11.77 +2.22 4.38 +1.90

Table 8. Mean and standard deviation (SD) of alveolar
bone density according to observation time and treatment
groups

Mean + SD of relative attachment loss
reduction (mm)
Sandwich bone

Time n Hydr(zzﬁa)patlte augmentation
(SBA)
Day0-30 10 1.40 +2.50 8.40 + 2.91
Day30-90 10 1.20 +1.87 1.10£0.74
Day0-90 10 2.60 +2.12 9.50 +2.92

Mean + SD of alveolar bone density

Sandwich bone

Time N Hydroxyapatite

augmentation

(HA) (SBA)
Day -0 10 12.80+10.96 70.57 +28.75
Day - 90 10 40.77 + 26.57 93.74 + 17.71

Table 6. Resume of post Hoc U-Mann Whitney test on relative attachment loss reduction among treatment groups

Relative attachment loss reduction _ Hydroxyapatite (HA)

Sandwich Bone Augmentation (SBA)

Day 0-30 Day 30-90  Day 0-90 Day 0-30 Day 30-90  Day 0-90

Day 0-30 0.631 0.143 0.000* 0.353 0.000*
Hydroxyapatite Day 30-90 0.105 0.000* 0.971 0.000*
(HA) Day 0-90 0.000* 0.015 0.000*

Day 0-30 0.000* 0.280
Sandwich Bone Day 30-90 0.000*
Augmentation (SBA) Day 0-90
As shown on Table 7, the highest mean of showed no statistically significant difference

alveolar bone height was found in HA group day 0
(14.15 + 4.00) mm. The lowest mean of alveolar
bone height was found in SBA group on day 90
(4.38 + 1.90) mm. The independent t-test was
applied on the reduction of bone height on day 90
in comparison with baseline because the data was
homogen and normally distributed. The analysis

between HA and SBA group (p=0.375).

Table 8 demonstrated the highest mean of
alveolar bone density was on SBA group on day 90
(93.74 + 17.71) mm. The lowest mean of alveolar
bone density was found on HA group on day 0
(12.80 + 10.96) mm. Bone density reduction on HA
group (27.96 + 23.67) mm was higher than SBA
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group (23.16 + 15.81) mm. This difference was not
statistically significant (p=0.348).

DISCUSSION

Probing depth and relative attachment loss on HA
and SBA groups decreased by the observation
time. This showed an improvement of the clinical
parameters on all treatment groups. Bone
graft material in the treatment of infrabony pockets
stimulates bone formation and periodontal
regeneration. Hydroxyapatite material is
osteoconductive and able to produce a scaffold for
the formation and remodeling of bone, periodontal
ligaments, and cementum.? Bone graft material
form the structural scaffold for blood clot formation,
maturation, remodeling, and formation of bone,
cementum and periodontal ligament.®

The reduction of probing depth and relative
attachment loss on day 30 and day 90, in
comparison with day 0, was significantly different
between HA and SBA group. The reduction in
SBA group was greater than HA group. Thus,
the regeneration process in the SBA group was
better than HA group. Both group was treated with
open flap debridement and HA but in SBA group,
DFDBA was applied to cover the HA layer. DFDBA
is osteoconductive material thus able to induce
new bone formation and stimulate the maturation
of mesenchymal cells.'® Histological finding of new
attachment in human reveal that DFDBA plays a
role in the regeneration of cementum, periodontal
ligamen, and bone."

The probing depth and relative attachment loss
reduction on day 90 in comparison with day 30 was
insignificantly different between HA and SBA group.
In this period of time, the periodontal tissue healing
process enter the remodeling phase. Fibroblast and
endothelial cells experienced apoptosis, leaving the
collagen-rich tissue.'

The results of the measurement of alveolar
bone damage height on day 90 were lower
than those on day 0 (baseline) in both groups.
The statistical results showed that there was a
significant difference between day 0 and day
90 in each group. With a reduction in alveolar
bone damage height, bone height increased. The
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statistical results of the density measurement
on day 0 and day 90 in the two treatment groups
showed a significant difference. This shows bone
repair over time. The radiographic images showed
a significant increase in the gray scale value. There
is a significant correlation between gray-scale value
on cone-beam computed tomography images and
bone density. This means that a significant increase
in gray-scale value can function as an indicator of
a significant increase in bone density. This shows
bone repair over time."® Alveolar bone regeneration
can be seen from radiographic examination
as a radiopaque image around alveolar bone.
Regeneration occurs because bone graft material
functions to form scaffold for the attachment and
proliferation of osteoblast.' Bone graft material will
form the structural scaffold for blood clot formation,
maturation, remodeling, and formation of bone
and stimulate the formation of cementum and
periodontal ligament in periodontal treatment.®

There were nosignificantdifferencesin alveolar
bone height and density in the two treatment groups
because the maturation of bone graft materials in
laminar bone requires healing time which varies
from 3 to 6 months, depending on several factors
such as age, wound healing factor, size of bone
damage in the grafting area.’ Histological analysis
of surgical area with an addition of DFDBA after
6 months showed that there was 18.74% residual
bone graft material.'®

CONCLUSION

Based on the results of this study, it can be
concluded that the addition of bone graft using SBA
method in the treatment of infrabony pockets with
open flap debridement results in a greater reduction
in probing depth and relative attachment loss, but
this brings no difference in alveolar bone height and
density compared to open flap debridement with an
addition of HA.
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