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ABSTRACT

The aim of the present study was to evaluate clinically and radiographically the
effectiveness of nano-crystalline hydroxyapatite (NcHA) versus hydroxyapatite (HA)
crystals in the treatment of intrabony periodontal defects. Subjects and Methods:
Twelve patients with bilateral defects, with probing depth (PD) =5 mm and clinical
attachment loss (CAL) =3 mm participated in the present study. Subjects were divided
randomly into Group 1: 12 sites treated surgically with open flap debridement (OFD)
and placement of NcHA (1) as a bone substitute. Group 2: 12 sites treated surgically
with open flap debridement and placement of HA (2) as a bone substitute. The follow-
ing clinical parameters were recorded: PD, CAL, plaque index (PI), gingival index
(GI), alveolar bone level percentage and bone density percentage. Results: At 6 months
following therapy, PD and CAL decreased by time, with a statistically significant differ-
ence in both groups .On comparison of the mean difference in PD and CAL between the
two groups after Mann-Whitney U test was applied at baseline, 3 and 6 months, scores
were found to be statistically non-significant (p>0.01). A significant reduction in PI and
GI were recorded following therapy. As regard to radiographic bone measurements,
in both groups, alveolar bone level percent decreased by time, with a non-significant
difference. The change occurring in the first interval was greater in both groups, with a
non-significant difference. In both groups, bone density percent increased by time, with
a significant difference. The change occurring in the second interval was greater in both
groups, with a non-significant difference between changes occurring in both intervals.
Conclusion: Both NcHA and conventional HA led to the improvement of clinical and
radiographic parameters over the course of the study. The NcHA group did not show

any significant improvement over the HA group.
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INTRODUCTION

The ultimate goal of periodontal treatment is the
regeneration of periodontal tissues lost during the
disease process. Bone replacement grafts remain
among the widely used therapeutic strategies for the
correction of periodontal osseous defects .

In reviewing the literature, differences in clinical
attachment level (CAL) gains varied considerably
among the different biomaterials used; because of
this heterogenecity in the results among studies, the
investigators were unable to draw conclusions about
the use of specific graft biomaterials. Until now, au-
togenous bone is recognized as the gold standard ®.

Nevertheless, autografts increase the morbidity and
are limited in availability. These considerations have
led to an increased exploration of alternative bone
substitute materials. These materials are supposed to
be biocompatible, noninfectious, and non-antigenic.
Although most are not considered to be osteoinduc-
tive, they should at least be osteoconductive .

Hydroxyapatite (HA) has been widely applied as
bone substitute. It has been the most extensively used
substitution materials for artificial bone grafts®.

A synthetic Nano-crystalline hydroxyapatite
(NcHA) bone substitution material has been suc-
cessfully introduced for the augmentative treatment
of space maintaining bone defects after defect frac-
tures and cystectomies without revealing negative
side effects ©.

Although this NcHA material is different from
microcrystalline bone substitution materials regard-
ing solubility, its chemical composition corresponds
to that of bone mineral. The particle size was re-
ported to be 18 nm in average, which allows for an
accelerated substitution by vital bone®.

Preliminary experimental studies have shown
that Nano sized ceramics may represent a promising
class of bone graft substitutes due to their improved
osseointegrative properties .

Moreover NcHA has been used in animal
study in adult domestic pigs for observation of
the regenerative potential in bony defects histo-
logically; there was suitable osseointegration and
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osteoconduction of the used material. Complete
resorption of the nanoparticle hydroxyapatite had
taken place after 12 weeks. It can be concluded that
the evaluated nanoparticle hydroxyapatite met the
clinical requirements for a bone substitute material
within the limits of this experimental setting ®.

SUBJECTS AND METHODS

Twelve patients with 24 intrabony defects and
age range of 40-55 years, selected consecutively
between November 2013 and August 2014 from
those referred to the Department of oral medicine,
periodontology, diagnosis and radiology, Faculty
of Dentistry Al-Azhar University seeking for peri-
odontal treatment.

The nature of this investigation was explained in
detail, and the patients signed an informed consent
form.

Inclusion Criteria

1. The patients were free from any systemic dis-
eases as evaluated by modified Cornell medical
index® and did not receive any antibiotic thera-
py during the last 3 months prior to treatment or
periodontal therapy.

2. Presence of at least one pair of matched two or
three-wall periodontal intrabony defect with
a PD=5 mm and attachment loss =3 mm, four
weeks following the initial periodontal therapy
on the basis of having intrabony defect(s) and
radiographic bone loss as detected by periapical
radiographs.

3. All patients were willing and able to return for
multiple follow up visits in a 3 and 6-month
clinical trial.

4. Good oral hygiene.
Exclusion Criteria:

1- Patients with teeth exhibiting furcation involve-
ment, inadequate endodontic treatment, or over-
hanging margins.

2- Pregnancy or lactation.

3- Smoking or formal smoking.
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The patients selected on the above criteria were
then explained about the treatment procedure and
there written consent was optained. Four weeks fol-
lowing phase I therapy a periodontal re-evaluation
was perfomed to confirm the suitability of the sites
for the study.

The following clinical parameters were recorded
at baseline 3 and 6 months postoperatively:

- Pocket depth(PD) The distance from the base of
the pocket to the gingival margin

- Clinical attachment level (CAL) The distance
from the base of the periodontal pocket to ce-
ment-enamel junction

- Plaque index (PI).
- Gingival index(GI)

Radiographic assessment-Standardized repro-
ducible periapical radiographs for each treated site
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were evaluated preoperatively, three and six months
after therapy.

Surgical procedure”.

The surgical procedures were performed using
routine local anesthetics (2%Xylocaine with epi-
nephrine 1 : 100,000)

* Reflection of full thickness flaps was utilized
to retain as much as soft tissue as possible. The
flaps were raised on the buccal and lingual/pala-
tal aspects of teeth, including at least one tooth
distal to the area being treated.

* The inner surface of the flap was carefully cu-
retted to remove dento-gingival epithelium and
granulation tissue, and then complete debride-
ment and root planning were accomplished with
hand instruments. The surgical area was rinsed
with copious amount of sterile saline.

Fig. (1) : Group (1) (a)preoperative probing depth distal to lower right first premolar using Williams graduated probe.(b) elevation
of mucoperiosteal flap.(c) application of nanohydroxyapatite in the intrabony defect.(d) the flap tissue is secured with

resorbable suture.
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Fig. (2) Group (2)(a)preoperative probing depth mesial to lower left second premolar using Williams graduated
probe.(b) elevation of mucoperiosteal flap.(c)application of nanohydroxyapatite in the intrabony
defect.(d) the flap tissue is secured with resorbable suture.

* For group 1 NcHA bone substitute was mixed
with saline, and applied into the defects.

* For group 2 HA bone substitute was mixed with
saline, and applied into the defects.

* Flaps were coronally repositioned in place with
interrupted suture using primary soft tissue clo-
sure utilizing 4.0 black silk sutures.

Statistical Analysis

Clinical data and radiographic data were
presented as mean and standard deviation (SD)
values. Data were explored for normality using
Kolmogorov-Smirnov test of normality. The results
of Kolmogorov-Smirnov test indicated that most of
data were not normally distributed (non-parametric
data) so non-parametric tests were used for the
comparisons.

Kruskal-Wallis test was used to compare
between the three observation times. Mann-
Whitney U test was used for comparisons between
changes occurring in each interval, as well as for
comparison between both groups nano-crystalline
Hydroxyapatite (NcHA) and Hydroxyapatite (HA).
The significance level was set at p < 0.05. Statistical
analysis was performed with SPSS 16.0 (Statistical
Package for Scientific Studies, SPSS, Inc., Chicago,
IL, USA) for Windows.

RESULTS

During the course of this study, no adverse tissue
reaction, infections or delayed wound healing were
reported in all sites of all groups.

¢ Probing depth Comparing both groups, re-
vealed a significantly lower probing depth at 6
months and a greater change in the 2™ interval
in NcHA group (Fig. 3).
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*  Clinical attachement loss (CAL) Comparing
both groups, revealed a significantly lower
Clinical attachement loss at 6 months and a
greater change in the 1st interval in NcHA
(Fig. 4).

¢ Plaque index: Comparing both groups, re-
vealed a greater change in NcHA, with a non-
significant difference in all evaluation times and
non- significant difference in change in both in-
tervals (Fig. 5).

Gingival index: Comparing both groups, re-
vealing greater change in NcHA in the 2nd interval,
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with a non-significant difference in all evaluation
times and non- significant difference in change in
both intervals (Fig. 6).

e Alveolar bone level percentage: Comparing
both groups, revealed a non-significant differ-
ence in all evaluation times and non- significant
difference in change in both intervals (Fig. 7).

* Bone density percentage: Comparing both
groups, revealed a significant difference in all
evaluation times, except at 6 months. Moreover,
there was a significant difference in change in both

intervals, and throughout the study (Fig. 8).

Probing depth
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Fig. (3)The mean probing depth at base line, 3 months and 6
months evaluation in both study groups

Fig. (4) The mean Clinical attachment loss at base line, 3
months and 6 months evaluation in both groups.
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Fig. (5) The mean Plaque index at base line, 3 months and 6
months in both groups.

Fig. (6) The mean gingival index at base line, 3 months and 6
months in both groups.
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Fig. (7) The mean alveolar bone level percentage ABL% at
base line, 3 months and 6 months in bothgroups.

DISCUSSION

Concerning the results of the present study, an
improvement in both clinical and radiographic pa-
rameters was shown with the use of conventional
HA graft which was found to be statistically signifi-
cant; with a continued significant reduction from 3
to 6 months. In accordance with the observations of
the current study,'’ Bansal demonstrate a decrease
in PD from baseline to 3 months and 6 months.
Similar observations were also seen concerning the
relative attachment level. These findings signify the
use of HA graft in the clinical resolution of intrabo-
ny defects.

The improvement in the clinical probing depth
and relative attachment level was well supported
by the decrease in the radiographic area of the in-
trabony defect in the HA group of the present study,
which was determined in a manner similar to that as
described by Eickholz et al. (2004). The observa-
tions of the present study show a decrease in the
size of the defect from baseline to 3 and 6 months
respectively. Also, the difference from 3 months to
6 months was statistically non-significant.

In accordance with the radiological observations
of the current study, Scabbia who compare between
hydroxyapatite/collagen/chondroitin sulphate bio-
material and a bovine derived hydroxyapatite xeno-
graft (Bio-Oss®) in the treatment of deep intra-osse-

Fig. (8) The mean bone density percentage at base line, 3
months and 6 months in both groups.

ous defect,"® and Okuda who use Platelet-rich plas-
ma combined with a porous hydroxyapatite graft
for the treatment of intrabony periodontal defects in
humans and evaluate the depth of the intrabony de-
fect radiographically and reported a significant gain
in the bone height and reduction of the depth of the
defect!¥.

Regarding the percentage of change in bone
density, there was statistically significant increase
in bone density at 3 and 6 months with the use of
HA. Signifies that use of HA graft results in resolu-
tion of the intrabony defect. However, the nature of
the restoration of the defect that whether the graft
acted as a filler material or allowed for ingrowth of
the bone cannot be inferred from the clinical and ra-
diographic observations of the present study. These
radiographic changes are in accordance with previ-
ous studies showing similar results (41319

In the NcHA group, there is reduction of PD.
In a study by Kasaj that evaluated the clinical effi-
cacy of NcHA paste in intrabony defects and report-
ed PD reduction and CAL gain which was slightly
higher than the present study'”. The slightly higher
PD reduction and CAL gain may be due to differ-
ences in the physicochemical and structural charac-
teristics between the two graft types, which might
lead to differences in the regenerative and osteocon-
ductive properties!”.
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The use of NcHA in the treatment of periodon-
tal defects was evaluated in the pioneer study of
Zuev who found that NcHA paste to be not inferior
to bone transplants and it was particularly effective
in the treatment of periodontitis at the stage of ab-
scesses!!®, Kasaj 17 stated that at 6 months after sur-
gery, the treatment of intrabony periodontal defects
with an NcHA paste produced clinically and statisti-
cally significant PD reductions and CAL gains com-
pared to open flap debridement alone.

Furthermore, Heinz ! compared clinical out-
comes of papilla preservation flap surgery with or
without the application of NcHA bone graft substi-
tute. They observed that after 6 months statistically
significant reduction in probing pocket depths and
gain in probing bone levels in the test group. These
observations were in accordance with that of the
current study.

The current study also demonstrates a statistically
significant reduction in area of defect and increase
in radiodensity of the defect from baseline to 6
months and from 3 to 6 months with the use of
NcHA. However, the decrease in area from baseline
to 3 months was statistically insignificant. This
might be because of the very small particle size
and early resorption within 12 weeks as reported
by Thorwarth @ who used microradiography to
assess the mineralization content and degradation
of the test material; Bansal " also reported similar
findings.

Regarding the percentage of change in bone
density, there was statistically significant increase
in bone density at 3 and 6 months with the use of
NcHA .The significant change suggests that NcHA
may be more advantageous in treating intrabony de-
fects. In accordance, Schnettler®” found that NcHA
binds to the bone and stimulates bone healing by
stimulation of osteoblast activity.

Another clinical study that used the split mouth
technique to investigate the effect of extraction
socket augmentation with a synthetic NcHA showed
that the degree of gingival invagination and probing
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depth were significantly reduced on augmented ex-
traction site @2,

The reduction in mean plaque and gingival in-
dices scores within the study groups from baseline
to 3, and 6 months was statistically significant.ow-
ever, there was no significant difference between
the two groups regarding the reduction of scores for
the same intervals of the study. These findings were
consistent with previous studies*2*>2% which have
shown statistically significant changes in plaque
and gingival indices within the groups from base-
line but no statistically significant differences were
observed between the two groups. The improved
gingival and plaque index scores in both groups
showed the increased level of oral health awareness
among patients and a good maintenance of oral hy-
giene by them throughout the study period.
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