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have the potential to become bone-forming 
cells. This accelerated early healing response 
results in bone formation on NovaBone par-
ticle surfaces at rates equivalent to autografts. 
Studies have shown particle absorption keep-
ing pace with bone remodeling; the cumulative 
effect is an increased number of cells capable 
of dividing and forming new bone and healing 
tissue.7-9 Particles of NovaBone completely re-
sorb over approximately a 6-month period and 
are replaced by native bone. Histology studies 
are unable to identify any particles at periods 
of 9 months to 1 year.10-12

NovaBone oral products have been re-
searched for more than 20 years.13-15 The bio-
glass graft material is available as a putty and 
as morsels that can be used alone or mixed 
together. Incorporation of the morsels into 
the putty creates a stiffer material, allowing 
the practitioner to mold it to achieve three-
dimensional (3D) shapes to tent the soft tis-
sue when needed.

Osseous defects result-
ing from periodontitis 
or from prior extracted 
teeth can complicate 
implant placement and/
or restorative treat-
ment. Grafting of these 

sites can develop better ridge morphology for 
implant placement or to support either fixed 
or removable prosthetics. 

Suitable graft materials range from the 
patient’s own bone from a different site to 
packaged human and bovine materials to 
synthetic graft products. Use of host bone is 
often limited to smaller defects due to volume 
considerations. When the defect is large, graft 
products are often the appropriate choice.

Packed graft products have been available 
as particles that are rehydrated either with 
sterile saline or the patient’s blood products 
and then placed into the site. The drawback 
to these materials is often they are difficult 
to contain and shape, especially in defects 
where only an osseous wall is present at the 
defect’s base. In recent years, putty formula-
tions of graft materials have been introduced 
that make handling and placement easier. 
The authors have found that these materials 
stiffen at body temperature, allowing them to 
be shaped to the desired contours. 

The authors will discuss a case using a bio-
glass putty (NovaBone®, NovaBone Products, 

www.novabone.com) combined with bioglass 
morsels to fill a large defect in the mandible 
that had lost the buccal and lingual walls and 
shown a significant loss of crestal bone height. 

NovaBone Grafting Material
NovaBone is a calcium phosphosilicate mate-
rial with a proven ability to signal genetic path-
ways to accelerate natural bone growth.1 The 
bioengineered release of silicon (Si), calcium 
(Ca), and phosphate (P) ions results in the stim-
ulation of genes that are known to be critical 
in the repair and regeneration of bone tissue.2 
This process is osteoinductive.3 The controlled 
release of ions over time enhances cell signal-
ing, with osteostimulation causing a catalytic 
response that accelerates the natural healing 
process, resulting in bone regeneration.4,5 

This process enhances osseous grafting as 
follows. Ca and P ions are released along with 
soluble silica, forming a silica gel and hydroxy-
carbonate apatite layer. This creates an ideal 
environment for cellular attachment and for 
protein/growth factor absorption. Signaling 
and recruitment of osteoprogenitor cells re-
sults from formation of the reaction layers and 
the absorption of these organic molecules at the 
site.6 These cells form an early attachment and 
proliferation at the graft surface. Continuous 
release of Ca and Si ions modulates the differ-
entiation of the cells. This results in a popu-
lation of osteoblasts and precursor cells that 
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60% on No. 22 with an angular defect to-
wards the midline, 90% on No. 26, 60% on 
No. 27 with a mesial defect, and 60% on No. 
28. The patient was informed of the poor con-
dition of the majority of the mandibular teeth 
and treatment options were discussed. These 
included either a conventional full denture 
or placement of implants and restoration 
with a fixed prosthesis. 

The patient expressed a desire for a fixed 
approach to treat the mandible. A cone-beam 
computed tomography (CBCT) scan was 
taken (Galileos, Sirona, www.sirona.com) to 
evaluate the existing bone in 3D to plan where 
implants could be placed and determine what 
additional procedures would be required 
(Figure 2). The CBCT scan confirmed the 
large osseous defect visualized in the periapi-
cal radiographs (Figure 3). Further analysis 
of sagittal view revealed a defect that had lost 

both the buccal and lingual walls, as well as a 
decrease in height almost to the apex of adja-
cent tooth No. 22 (Figure 4). An axial view fur-
ther confirmed the extent of the defect, which 
was most likely associated with periodontal 
disease and the incomplete healing of site Nos. 
23 and 24 after extraction (Figure 5). 

After extraction of all remaining mandibu-
lar teeth and curettage of the extraction sock-
ets and osseous defects, implants would be 
placed immediately with a spread between 
teeth Nos. 19 and 28 based on available bone 
in both height and width of ridge. The osse-
ous defects remaining would be filled with 
graft material and the soft tissue closed. An 
immediate screw-retained provisional pros-
thesis would be placed if adequate insertion 
torque was present on all implants. The im-
plants would be allowed to fully integrate and 
osseous grafts would organize into bone. 

Case Presentation
A 64-year-old man presented desiring 
treatment for failing mandibular dentition. 
Periapical radiographs were taken to evaluate 
the periodontal and structural condition of the 
mandible (Figure 1). Teeth Nos. 20 through 
22 and Nos. 26 through 28 remained. A fixed 
porcelain-fused-to-metal bridge was present 
using Nos. 22, 26, and 27 as abutments. 

Treatment Plan
Poor marginal adaption was noted on the 
bridge abutments. Mobility was moderate to 
severe in the remaining mandibular denti-
tion, except for teeth Nos. 20 and 21. Radio
graphically, bone loss was noted as follows: 
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(1.) Periapical radiograph demonstrating bone loss due to severe periodontal 
disease with a large anterior osseous defect. (2.) Panoramic view rendered from 
a cone-beam computed tomography (CBCT) scan taken to plan placement of im-
plants. (3.) CBCT scan confirming osseous defect and associated failing dentition. 
(4.) CBCT cross-section (sagittal) view through the osseous defect in the mandible 
demonstrating loss of the buccal and lingual plates and height of the ridge in this 
region. (5.) CBCT axial view.
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to prepare the sites for the intended implants. 
Implants selected were Tapered ExHex im-
plants (4.0-mm diameter) in the anterior left 
site and Co-Axis implants (5.0-mm diame-
ter) (Keystone Dental, www.keystonedental.
com) in the bilateral posterior and anterior 
right sites. The Co-Axis implants (12°) were 
selected for these sites because the anatomy 
present would allow a longer implant length 
while correcting the angulation needed for 
ease of prosthetic restoration. The tapered 
implant was selected based on the available 
anatomy present at this site.

Following site preparation, implants and 
healing abutments were placed. NovaBone 
putty and NovaBone morsels were mixed in a 
50/50 ratio to provide more substance and a 
stiffer product to tent the soft tissue over the 
large anterior defect. The graft mixture was 
placed to completely fill the anterior large 
defect. A piece of resorbable collagen mem-
brane was placed over the graft in the anterior 
and the full-thickness flap was closed over 
the site using non-resorbable PTFE mono-
filament suture to achieve primary closure.

The healing abutments were removed and 
a titanium temporary cylinder was affixed to 
each implant. Polymethyl methacrylate was 

mixed to a viscous consistency and injected 
into the gap between the temporary cylinder 
and provisional prosthesis. Upon setting, addi-
tional acrylic was injected into the tissue side 
of the prosthesis to fully lock the temporary 
cylinders to the prosthesis. Following setting, 
the flanges on the provisional prosthesis were 
removed with an acrylic bur to convert the 
prosthesis into a screw-retained fixed bridge. 
A carbide bur was then used to shorten the 
temporary cylinders that projected superior 
to the provisional’s occlusal surface. The pros-
thesis was attached to the implants using fixa-
tion screws tightened to 30 Ncm. A piece of 
PTFE tape was formed into a ball and placed 
into the superior aspect of the temporary cyl-
inder, followed by flowable composite (Flow-
It®, Pentron Clinical, www.pentron.com), and 
then light-cured. Occlusion was checked and 
adjusted as appropriate.

The patient was seen 3 weeks following 
treatment to check healing of the soft tissue 
and for suture removal. Periapical radio-
graphs were taken that showed some evidence 
of the graft material in the sites and seating 
of the provisional prosthesis fully on the im-
plants with no intervening gaps (Figure 6 and 
Figure 7).

Clinical Protocol
Impressions were taken of the existing arches 
and occlusal records captured. These were 
sent to the lab for fabrication of a full den-
ture. To act as a guide for implant placement, a 
3/32” twist drill was used to place guide holes 
through the provisional prosthesis in the sites 
determined by the CBCT scan. 

At the surgical appointment, local anes-
thetic was administered using an infiltration 
technique. The remaining mandibular teeth 
were atraumatically extracted. A crestal inci-
sion was made distal to the intended site of 
the posterior left implant and extended to 
distal of the intended right posterior implant. 
A full thickness flap was elevated. The extrac-
tion sockets and osseous defect in the anterior 
was curetted, removing all granulation tissue 
down to what appeared to be healthy bone.

The provisional prosthesis was placed and 
a 2.0-mm pilot drill was introduced through 
each of the four guide holes into the under-
lying bone to verify position. The prosthesis 
was removed and sequential drills were used 
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(6. AND 7.) Periapical radiographs 3 weeks after grafting demonstrating initial organization of the NovaBone graft in the large osseous 
defect. (8.) Periapical radiograph 6 months after grafting demonstrating complete bone fill of the large defect with NovaBone graft. (9.) 
Panoramic view from CBCT scan at 6 months after grafting demonstrating complete osseous fill and blending of the graft with the ad-
jacent native bone. (10. AND 11.) Additional views from CBCT scan at 6 months post-treatment demonstrating osseous fill and integra-
tion of implants.

fig. 8
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have introduced graft materials in “putty” 
form, making placement easier and letting 
the practitioner shape the graft to ideally fill 
the defect and build up the area. 

Demineralized human bone (allograft) had 
been the gold standard in the past. Bovine 
products (xenografts) had gained popular-
ity as well, but studies have found residual 
particles at one 1 year or more from graft 
placement, and they may never fully convert 
to native bone.16,17 Early versions of synthetic 
materials also suffered from failure to fully 
resorb over time. But changes in chemistry 
have allowed development of bioglasses that 
are fully resorbable over a period of 6 to 9 
months and are replaced by native bone.18 

Graft materials can act like a scaffold 
and allow the body to slowly replace them 
with bone (osteoconduction) or they can 
stimulate bone formation (osteoinduction). 
Bioglasses, such as the NovaBone products 
used in this case, have osteostimulatory prop-
erties and can induce bone formation as well 
as speed defect fill and organization.19-21

Conclusion
Decisions on whether to graft defects and ex-
traction sockets can be a clinical challenge. 
Small defects typically do not need grafting, 
as the clot that forms in these areas follow-
ing curettage can adequately achieve bone 
fill. However, large defects typically do not 
completely fill without grafting. If grafting 
is not performed,  they may demonstrate 
continuing defects over time, complicating 
and compromising restorative treatment. 

In addition, extraction sockets are aided by 
filling them with a graft material, especially 
if an implant is to be placed in or adjacent 
to the site.

NovaBone has, through 20 years of re-
search and development into bioglasses, de-
veloped a fully resorbable grafting material 
that has osteoinductive and osteostimulatory 
properties available in an easy-to-handle 
putty formulation. In this case, these prop-
erties allowed 3D rebuilding of the lost osse-
ous ridge back to dimensions present prior to 
formation of the defect.
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