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EFFECT OF NANO HYDROXYAPATITE BONE GRAFT ON IMMEDIATE IM-
PLANT PLACEMENT IN THIN RIDGE OF ANTERIOR ASTHETIC REGION
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ABSTRACT

The loss of bone following tooth extraction is a significant clinical problem in implant dentistry as well as conventional
restorative dentistry. The presence of a thin ridge presents a clinical challenge for proper positioning of endosseous dental implants.
In the esthetic zone, bone loss can severely impact the appearance of implant restorations due to subsequent loss of interdental
papillae, soft tissue recession, or loss of soft tissue volume which is essential in providing camouflage of abutments and restorative
components. When the bone width is compromised, augmentation becomes necessary to increase the bone volume as this will
enable placement of an implant as a fixed prosthesis. Nano hydroxyapatite bone graft material provides as a good synthetic material
for ridge augmentation with minimal post-operative complication. Ridge splitting technique with simultaneous immediate implant
placement is a minimally invasive technique for horizontal augmentation of maxillary narrow alveolar ridges. The introduction of
cone-beam computed tomography (CBCT) for the maxillofacial region provides opportunities for dental practitioners to request
multiplanar imaging. CBCT is an effective technical tool measurement to measure accurately the horizontal and vertical dimensions
of the ridge. All patients was followed up clinically and radiogarphically using CBCT at intervals of 1, 6 and 12 months.
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. .. ment in a prosthetically ideal position. Therefore,
The loss of bone following tooth extraction is a p ] ] y P o .
.. .. .. . the alveolar ridge splitting or expansion is consid-
significant clinical problem in implant dentistry as . .
. . . ered as an optimal treatment. Also, augmentation of
well as conventional restorative dentistry. The pres- ) ) ) = )
L. . an insufficient bone volume is often indicated prior
ence of a thin ridge presents a clinical challenge for . . ] o
L. . to or in conjunction with implant placement to at-
proper positioning of endosseous dental implants. ) ) .
) ] ] tain predictable long-term functioning and an es-
When the bone width is compromised, augmenta- ) 5 )
_ ) thetic treatment outcome . When the labio-palatal
tion becomes necessary to increase the bone vol- . .
.. ) bone width is 3mm or greater but less than 6mm,

ume as this will enable placement of an implant as a ] .
) to allow implant placement, augmentation of the al-
fixed prosthesis . . . . . .
veolar bone using a ridge expansion technique is a

The etiology of alveolar ridge resorption or atro-  viable option. The 3mm bone should have at least
phy mostly depends on several factors as anatomi- 1mm of trabecular bone sandwiched between the
cal, pathological, functional or prosthetic factors cortical plates ®¥. That will ensure 1.5mm of bone
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(cortical and cancellous) on either side of the split
ridge and allow the bone to spread and maintain a
good blood supply, and this will allow immediate
implant placement. There are significant advan-
tages for using ridge expansion rather than onlay
grafting. These advantages include simultaneous
implant placement and grafting, lower possibility
of cross infection from graft material and lower
morbidity“~.

Recently, an alternative surgical procedure, e.g.
ridge split technique (RST) has been developed for
reconstruction of the buccolingually reduced alveo-
lar process. This procedure is composed of a lamel-
lar cortical splitting of the alveolus ¢ after which
the space is opened with osteotomes ®, which gen-
erates room in the newly formed crest for implant
placement. Chisels and hammers, as well as rotating
burs or oscillating saws, have been demonstrated to
cut bone very effectively. However, surgical com-
plications such as soft tissue lacerations or thermal
injury during the osteotomy have been reported
with these techniques ©-'V.

Dental implants have become a predictable treat-
ment option for restoring missing teeth. The purpose
of tooth replacement with implants is to restore ade-
quate function and esthetics without affecting adja-
cent hard and/or soft tissue structures''?. it is critical
to maintain the integrity of the peri-implant tissues
since bone resorption takes place with or without
implant placement in the fresh extraction site!'?.
The influence of dental implant surface on primary
stability has be analyzed. Results showed that the
maximum torque to insert the implant depends on
the friction coefficient between the implant surface
and the placement wall, implant design, implant
thread geometry and surface treatment!¥.

Autogenous bone grafts are still considered the
gold standard in bone regeneration procedures.
However, donor site morbidity, unpredictable re-
sorption, limited quantities available, and the need
to include additional surgical sites are drawbacks
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related to autograft that have intensified the search
for suitable alternatives. Bone-substitute materials
have increased in popularity as adjuncts to or re-
placements for autograft in bone augmentation pro-
cedures to overcome the limitations related to the
use of autograft !!-12,

No single biomaterial is optimum for every
craniomaxillofacial application. Feynman’s quest
to create new technology and materials which are
better and more efficient led to the introduction of
‘Nanotechnology’, a technology that deals with
structures ranging in the size of 100 nanometers or
smaller in at least one dimension and developing
materials or devices within that size ®._The basic
idea of nanotechnology is to employ individual at-
oms and molecules to construct functional struc-
tures. Nanotechnology has revolutionized all fields
from health care to engineering into a new arche-
type beyond traditional and dentistry is no excep-
tion. The speed at which progress has been made in
science has introduced nanotechnology to dentistry
from its theoretical basics instantly into the actual
world. Nano dentistry is expected to make it pos-
sible to maintain near-perfect oral health through
the use of nano materials, bioengineering and nano
robotics (1617,

One of the major uses of cone beam computed
tomography (CBCT) is presurgical implant plan-
ning. Linear measurement is used for the determi-
nation of the quantity of alveolar bone (height and
width). Linear measurements are used in presurgi-
cal dental implant assessment. CBCT is highly ac-
curate and reproducible in linear measurements in
the axial and coronal image planes and in different
areas of the maxillofacial region ®,

PATIENTS AND METHODS

Thirty healthy patients with insufficient ridge
width in edentulous anterior maxilla and in need for
ridge splitting with immediate implant placement
to facilitate rehabilitation of anterior missing teeth
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were randomly selected from the out-patient clinic
of Sayed Galal University hospital and the special-
ized dental teaching hospital. The age of selected
patients range from (20-40) years were devided into
two groups.

Control group (group I) received ridge splitting
technique and immediate dental implants without
placement of nano hydroxyapatite bone graft, while
the study group (group II) received ridge splitting
and immediate implant placement with placement
of nano hydroxyapatite (Nha) boone graft.

Patients with good general health condition
without any systemic complications, good dental
hygiene, anterior atrophic edentulous area of the
maxilla and residual alveolar bone width range from
3-6 mm in estimated implant position were included
in this study as inclusion criteria.

Exclusion criteria for patients’ selection were
those patients with poor oral hygiene or having
diseases that may delay or prevent bone healing as
lesions of oral cavity, bruxism, smoking, localized
radiation therapy on the oral cavity, anti-tumor che-
motherapy, as well as systemic diseases that com-
promise bone healing as liver, blood, kidney diseas-
es or autoimmune diseases. Each patient signed a
written consent having all details about the surgical
procedure and the whole study schedule.

Preoperative evaluation includes the mesiodistal
and labiolingual space of the implant insertion, as
well as the intermaxillary space for occlusion and
the gingival condition at the area of surgery. Radio-
graphic examination was carried out with conven-
tional radiographs as well as CBCT to review the
bone density and the height of alveolar bone being
in the area of implant placement and the anatomical
structures in the area of surgery.

Surgical procedure

All patients rinsed for 1 min with chlorhexidine
mouthwash 0.2% prior to the surgery (and twice a
day for the following 2 weeks), and were treated un-
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der local anesthesia using Aarticaine hydrochloride
4% with epinephrine 1: 100,000 (Septocaine, dis-
tributed by Septodont,Inc, USA, product of France).
All surgeries were undertaken by the same surgeon
and his surgical teams.

A conventional pyramidal mucoperiosteal flap
extending from the mesial tooth to the distal tooth
related to the surgical site was reflected to obtain ac-
cess and visibility to the subperiosteal surgical site.

A sagittal osteotomy of the edentulous alveolar
ridge was initiated at the center of the ridge until a
mobile vestibular flap is obtained. The implant drill-
ings with its various diameters was initiated under
copious isotonic saline irrigation till reach to the fi-
nal drill followed by implant insertion. A total of
30 Screw
(Spectra system, implant Direct, Legacy implant,

Plant Two-Stage Implant System
(www.implantdirect.com) were placed immediately
in the anterior maxillary area.

The space between the expanded bony plates
and implants was packed with nano hydroxyapatite
bone graft (Neo Active Apatite, GHIMAS S.p.A
Via D. Cimarosa 85 40033 Casalecchio di Reno
(BO)). Nano hydroxyapatite bone graft is a bone
augmentation material based on active hydroxyapa-
tite. The hydroxyapatite (HA) is applied according
to the manufacture. Tension-free flap was reposi-
tioned and sutured using resorbable suture material.

Follow up:

All patients was followed up clinically and ra-
diogarphically using CBCT at intervals of 1, 6 and
12 months. Clinical evaluation was done to observe
any pain, swelling, signs of infection, exposure of
the implant or bone graft material or patient’s body
rejection for the implant or bone graft material. Ra-
diographic assessment was done using CBCT to
evaluate the bone density using the gray scale anal-
ysis, and to evaluate the bone volume of the alveolar
ridge at intervals of 1, 6 and 12 months.
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FIG (1) Complete formation of the horizontal and vertical os-
teotomy cut.

Made with PicLab

FIG (4) a: 1 month post-operative follow up. b: 6 month post-op-
erative follow up. c: 12 month post-operative follow up.

RESULTS

By making initial comparison between the ob-
tained data in both groups, we can predict that the
decrease in bone height, depth, and density from 1
to 6 months is greater in group I than in group II,
also, decrease in bone height and depth from 6 to 12
months is greater in group I than in group II, while,
the increase in bone density from 6 to 12 months
is greater in group II than in group 1. The follow-
ing statistical analysis will be done to confirm this
prediction.

In group I (control group) the change that oc-
curred during the first follow-up interval (from 1 to
6 months) was greater than that occurred during the
second follow-up interval (from 6 to 12 months) for
both bone height and depth. Bone density decreased
from 1 to 6 months then increased again after
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12 months, also it was found that the change de-
crease in bone density that occurred from 1 to 6
months was greater than the change that occurred
from 6 to 12 months, and this means that the de-
crease in bone density from 1 to 6 months was
greater than the increase in bone density from 6
to 12 months. The statistical analysis using paired
samples T test indicated that the difference in the
changes that occurred during the two follow-up in-
tervals was statistically significant for all evaluated
parameters.

In group II (study group) the change that oc-
curred during the first follow-up interval (from 1 to
6 months) was greater than that occurred during the
second follow-up interval (from 6 to 12 months) for
both bone height and depth. It was found that bone
density decreased from 1 to 6 months then increased
again after 12 months, the change (decrease in bone
density) that occurred from 1 to 6 months was great-
er than the change (increase in bone density) that
occurred from 6 to 12 months, this means that, the
decrease in bone density from 1 to 6 months was
greater than the increase in bone density from 6
to 12 months. The statistical analysis using paired
samples T test indicated that the difference in the
changes that occurred during the two follow-up in-
tervals was statistically significant for all evaluated
parameters.

The difference in bone height, depth, and density
between the control and study groups from 1 to 6
months was evaluated as the decrease in bone height,
depth, and density that occurred in group I (control
group) was greater than that occurred in group II
(study group) from 1 to 6 months. The difference
in bone height, depth, and density between the two
groups from 6 to 12 months was also evaluated as
the decrease in bone height and depth, in group I
(control group) was greater than that occurred in
group II (study group) from 6 to 12 months, while
the increase in bone densities as determined in table
I and table II was greater in group II (study group)
than in group I (control group) from 6 to 12 months.
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DISCUSSION

Success and survival rates vary from
92-100%“7. In our study the scale rate was 10%.
There are many advantages to this procedure, one of
them is that it requires only one surgical site as one
surgical stage only, while the intra-oral or extra-oral
harvesting bone requires a second surgical site, and
thus reducing patient morbidity “?.Implants placed
immediately after the ridge split procedure also re-
duces patient costs and treatment time 129,

In 2 cases in this investigation minor fracture of
the buccal plate did occur. This may occur during all
of the three fundamental surgical steps of the proce-
dure as the ridge expansion using the bone chisels
and/or osteotomes, implant site preparation using
the twist drills or implant insertion. In previous
studies, the risk of cortical plate fracture is minimal
during implant placement @!%2),

During the ridge expansion using the bone chis-
els and osteotomes, only the buccal cortical plate
of the maxilla is displaced in a labial direction. The
lingual/palatal cortical plates are stronger and are
not weakened during the expansion. The cortices
follow the path of least resistance which is towards
the labial aspect %29,

Placement of bone graft processed by nano
technology as nano hydroxyapatite bone graft
showed very good prognosis in this study through
its great accessibility for bone formation rather than
leaving the ridge splitting with immediate implant
placement without placement of bone graft or any
other type of bone graft with micro granules. Nano
hydroxyapatite bone graft shows more benefits than
micro hydroxyapatite in bone formation, better
bioactivity as a bone implant and repair material®.
The rigidity, toughness, dimensional stability, and
biocompatibility of nHA are excellent. Its shape,
structure, and composition are similar to those of
apatite in human bone, and nHA is similar in size
to natural inorganic minerals in bone, facilitating
its identification by the cells and molecules in the
human body.
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Also nHA has good osteoconduction properties,
and its mechanical properties, especially compres-
sive strength, flexural strength, and modulus of elas-
ticity, are similar to those of human cortical bone.
Therefore, nHA has better biological performance,
and composite materials synthesized from nHA are
becoming the first choice of replacement material
for treatment of bone defects 27,

The surgical procedure was well tolerated by
most of the patients, as ten percent (6/60 implants)
of the implants placed in this study exhibited sig-
nificant peri-implant bone resorption6 months after
the implant insertion. In one patient, a moderate
fracture of the buccal plate occurred during implant
placement. However, one patient who exhibited
marginal bone loss around the implants healed un-
eventfully with no marginal bone resorption noted
at the uncovery surgery or throughout the post-oper-
ative visits. Several studies reported early marginal
peri-implant bone loss after placing implants with
simultaneous ridge splitting @,
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