
ABSTRACT:

Field of Periodontics has undergone drastic change over a period of time. Periodontics which had limited 

scope for oral prophylaxis and flap and mucogingival surgeries is now indulged in many advanced surgeries 

for ridge augmentation like distraction osteogenesis, guided bone regeneration; ridge split procedure, sinus 

lift surgery, bone spreading and many more. This paper is to highlight use of GBR using novabone putty and 

healiguide membrane and autogenous symphysis bone graft and DFDBA allograft for ridge augmentation.

Key words: ridge augmentation, symphysis bone graft, nova bone putty and healiguide membrane, DFDBA 

allograft.

INTRODUCTION:

Extraction of hopeless teeth comes under 

preliminary phase of periodontal treatment plan, 

and replacing missing tooth with dental implant is 

predictable procedure with optimum success rate. 

Long term success of dental implant primarily 
[1]depends upon available bone . Greatest challenge 

is to place implant in anterior maxilla because of 

esthetic and biomechanical support. In anterior 

maxilla bone is rapidly remodeled even in presence 

of intact alveolus after extraction. There is 25% 

bone loss in first year f extraction and up to 40-60% 

decrease in ridge width within 3 years after tooth 
[2]  

loss . In 20 year literature review, restoration 

associated with anterior maxilla have highest early 
[3]implant failure .If inadequate bone exists several 

surgical techniques can be used for reconstruction 

of deficient ridge such as distraction osteogenesis, 

guided bone regeneration, ridge split procedure, 

sinus lift surgery, bone spreading, grafting 
[4]

techniques .

An ideal graft should be osteogenic, osteocondu-

ctive and osteoinductive. Osteoconduction- Graft 

serves as an inert scaffold for the in growth of host 

bone  Osteogenesis -Graft contains surviving 

preosteoblasts and osteoblasts that proliferate and 

mature into bone-producing cells.

Osteoinduction -Graft actively recruits pluripotent 

host cells that differentiate into bone-producing 

chondroblasts and osteoblasts.

Bioglasses are silicophosphates that have ability to 

bond to compounds. Nova boneputty is a new, next 

generation Calciumphosphosilicate bone graft 

material built from a bioactive glass platform with 

additives to improve handling and efficacy. 

Composition:

 Bioactive Glass – 69 %

 Glycerine – 19 %

 PEG – 12%

 They have ability to truly integrate or chemically 

bond with bone due to its ability to exchange ions or 

molecules with osseous tissue. Nova bone putty 

material can bond to bone through development of a 

surface layer of carbonated hydroxyapetite, in situ. 

The calcium phosphate layer thought to promote 

adsorption and concentration of osteoblast derived 

protein necessary for  mineral ization of  
[5]extracellular matrix . FDA has approved one such 

material for use in repairing alveolar ridge defect 

Suggested applications are; intrabony defect, 
[6]

extraction sites, alveolar reconstruction . This 
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paper is to highlight use of GBR using novabone 

putty and healiguide membrane and autogenous 

symphysis bone graft for ridge augmentation.

Allograft (DFDBA) is osteoinductive and 

osteoconductive in nature. Autogenous symphysis 

g r a f t s  a r e  o s t e o g e n i c ,  o s t e o i n d u c t i v e ,  

osteoconductive.

CASE HISTORY:

Case no 1

24 year old patient came to department of 

Periodontics, with missing 22. She lost her tooth 

1year back and was wearing removable appliance. 

All treatment options were explained to her and she 

chose for implant on 22. On clinical and 

radiographic examination there was sufficient ridge 

height but deficient ridge width (figure 1, 2).

On CBCT evaluation the width of alveolar ridge was 

3mm with no buccal cortical plate .So we explained 

various ridge augmentation procedure including 

chin graft but she chose not have secondary surgical 

site and we decided to augment alveolar bone 

horizontally using novabone putty and healiguide 

membrane. Surgery was carried out under 

L.A.(1:1,00,000 epinephrine). A full thickness flap 

was raised using horizontal crestal incision and 

vertical releasing incision (figure 3, 4). 

Recipient site was prepared by decortications and 

perforation into underlying bone marrow which 

accelerated vascularization of graft. Then GBR was 

done using nova bone putty (figure 5) and 

healiguide membrane (figure 6, 7).

Periosteum of flap was incised to relieve tension on 

flap and flap sutured by interrupted suture (figure 

8). Temporary Maryland acrylic bridge was given for 

esthetics (figure 9).

Postoperatively antibiotics and analgesics were 

advised. Sutures were removed after 10 days. The 
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Fig 1: CBCT of 22 preoperative

Fig 2: preoperative clinical appearance

Fig 3: Incisions Fig 4: Flap Reflection

Fig 5: Nova Bone Putty 

Fig 6: Placement

Of Novabone Putty

Fig 7: Placement

of Membrane

Fig 8: Suturing Fig 9: Temporization

Using Maryland Bridge
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patients were instructed to rinse twice a day with 

the 0.2% chlorhexidine solution during the first 8 

weeks. Patient used modified oral hygiene 

procedures avoiding brushing and interdental 

devices in treated areas during the first 2 weeks 

postoperatively. Patient was then recalled at 3 and 6 

months. 

Postoperative CBCT evaluation showed increase in 

width of ridge i.e.3.7mm with well-formed buccal 

cortical plate but was not sufficient to place implant 

at grafted site at the end of 6 months (figure 10).

 Patient was informed about outcome and other 

treatment options but she did not agree for the 

same. So we gave fixed partial denture to her.

Case no 2:

A 27 year old boy came to department of 

Periodontics, S. D. Dental College, Parbhani with 

chief  complaint  of  mobile implant with 

21(figure11).

We removed the failed implant. On clinical and 

radiographic examination there was deficient ridge 

height and width (3mm). So we explained various 

ridge augmentation procedures including chin graft 

and he agreed for the same. Bilateral mandibular 

block was given. Vestibular incisions were placed 

extending from 33-43 region (figure 13). 

Chin was de-gloved till the inferior border of the 

mandible. Incision was also done in the 1-2 mm 

below the mucogingival junction to expose 

symphysis and mental foramina. Advantage of 

vestibular incision is least potential for periodontal 

compromise.

Disadvantages: More complicated suturing, 

increased dehiscence, increased bleeding, 

increased edema

Reflection of soft tissues away from the anterior 

mandible is performed by blunt dissection below 

the periosteum. Elevation was extended until the 

mental foramina were located and inferior border of 

mandible was reached. For the symphysis graft the 

rule of “5's”was followed. The rule requires at least 5 

mm of uninvolved bone is present beyond the 

proposed osteotomy margins of the block and the 

surrounding structures, providing a margin of 

safety to prevent potential morbidity. Pikos 

recommended that the block outline be 2mm larger 

than the target size to allow for contouring of the 
[7]block after removal . Osteotomy was performed 

with a rotary bur. Osteotomies should penetrate the 

cortical layer with depth of each cut relative to the 

width of symphysis. Once cuts are complete, narrow 

chisels can be used to refine the outline of the block 

and begin to shear the cortico-cancellous block off of 

the underlying trabecular bed (figure 14).
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Fig 10: Postoperative CBCT At End Of 6 Months

Fig 11: Failed Implant Fig 12: dehiscence on

buccal aspect of implant

Fig 13: Donor Area

Fig 14: Symphysis Block Graft
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After the block was removed the donor site was 

packed with bone graft (bio-oss) and healiguide 

membrane. Harvested graft stored in sterile saline 

solution to maintain cell vitality. Under local 

anesthesia two vertical releasing incisions were 

made adjacent to the recipient area and full 

thickness flap was reflected at the facial site using 

horizontal crestal incision and vertical releasing 

incision. Recipient site was prepared by 

decortications and perforation into underlying 

bone marrow which accelerated vascularization of 

graft. After the graft was removed the block graft 

was carefully trimmed and shaped for the better 

adaption to the recipient site in 21region. The block 

graft is fixed on the recipient site with fixation screw 

to ensure stability (figure 15) and healiguide 

membrane placed over block graft (figure 16).

Closure of the donor site and recipient with sutures 

are done (figure 17). 

Postoperatively antibiotics and analgesics were 

advised. Sutures were removed after 10 days. The 

patient was instructed to rinse twice a day with the 

0.2% chlorhexidine solution during the first 8 

weeks. Patient was instructed to modify oral 

hygiene procedures avoiding brushing and 

interdental devices in treated areas during the first 

2 weeks postoperatively. Patient was then recalled 

at 3 and 6 months (figure 18). 

Surgical exposure of the augmentation site under 

local anesthesia revealed a well-integrated block 

graft that was incorporated into the surrounding 

cortical bone (figure 19).

The ridge width at this time was 7mm. Minimal 

resorption was noted around the fixation screw, 

which was then removed. An osteotomy was 

prepared using a standard drilling technique and a 

3.75 /11.5mm screw-type implant was threaded 

into position with a manual driver (figure 20).

The bone in the region of the implant preparation 

was noted to be stable throughout the implant 

placement, and there was no evidence of graft 

separation or fracture.

Cover screw was placed and flap sutured using 

interrupted suture (figure 21).
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Fig 15: Fixation of graft

using fixation screw

Fig 16:

Membrane Placement

Fig 17: Suturing of donor and recipient sites

Fig 18: Clinical appearance at end of 6 month

Fig 19: Ridge width at re-entry after 6 months

Fig 20: Implant in 21 region
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Case no.3

Patient came to department of Periodontics; with 
chief complaint of missing upper and lower front 
teeth due to accident. On clinical examination 21 
was grade III mobile which was extracted. Patient 
was recalled 1month after extraction. On clinical 
and radiographic examination it was noted that 
ridge was deficient in width but had sufficient 
height in maxillary anterior region (figure 22).

So treatment options were explained and patient 
refused autogenous graft treatment involving 
second surgical site. So we decided to proceed with 
allograft block graft. Under local anesthesia, the 
incision design was slightly palatal to the midcrestal 
line in the region of the edentulous ridge and 
extended intrasulcularly one tooth on each side of 
the implant site (figure 23).

Divergent releasing incisions were also used to 
assist with wound closure and blood supply. 

Relaxation of the flap was accomplished by incising 
the periosteum at the superior base of the flap. Once 
the augmentation site was exposed, the recipient 
bone was contoured to allow the graft to be 
mortised into position for maximum bony contact 
and graft stability. Several small holes were drilled 
into the recipient cortical bone to induce 
revascularization and the influx of growth factors 
and platelets. For the augmentation procedures, an 
allogenic, corticocancellous, bone block materials 
(Tata memorial institute, Bombay) were selected for 
lateral augmentation of the patient in this report. 
Before usage, the sterile allograft material was 
removed from its container and a high-speed, water 
cooled, large round fluted bur was used to round the 
sharp cortical edges and shape them to completely 
conform to the defect site while preserving as much 
of the cortical surface as possible. The cancellous 
layer of the block was easily contoured to adapt to 
the recipient defect area, while the cortical side of 
the graft provided a denser surface for rigid fixation 
of the graft. Using extreme care, a 1.5-mm diameter 
drill was used to prepare a fixation hole through the 
allograft. The prepared allografts were thoroughly 
rinsed in a solution of sterile saline to remove 
residual bone particles and placed in sterile saline 
solution. Grafts were allowed to rehydrate for 3 to 5 
minutes before use. After rehydration, the prepared 
allografts were delivered to the surgical site and 
stabilized in place with a miniscrew (figure 24).

Final contouring of the graft was completed 
intraorally. Soft tissue closure was achieved without 
tension using 4.0 sutures (Figure 25) and covered 
with periodontal pack. OPG was taken after this 
(figure 26).

      

 

Fig 21: Suturing

Fig 22: Preoperative OPG

Fig 23: Crestal Incision

Fig 24: DFDBA Allograft Secured By Screw
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The patient was prescribed postoperative 

antibiotics, antimicrobial rinse and analgesics. 

During postoperative period clinical evidence of 

infection or wound dehiscence was noted with 

suture opening; so we removed block graft 

(figure27).

DISCUSSION:
This paper reports alveolar ridge augmentation of 2 
severely atrophied alveolar ridges by means of 
autogenous bone graft or nova bone putty with 
healiguide membrane. The outcome of these two 
treatment : we got sufficient quantity of bone 
regeneration using autogenous symphysis block 
graft but with novabone putty and healiguide 
membrane even though we got some bone 
regeneration but insufficient to place implant.
The mechanism of bone growth with autogenous 

[8].bone graft includes four phases 

Phase1: Transplanted osteoblastic cells survive 3-4 
days through nutrition from surrounding vascular 
tissue. They are responsible for new osteoid 
formation. Blood vessels grow 1mm/ day so, only 
graft less than 7-10 mm thick will survive 
transplantat ion .  Thus  phase  1  includes  
osteogenesis.
Phase 2: Osteoinduction. BMP release 2weeks to 6 
months with peak activity at 6 week.
Phase 3: Osteoconduction as the inorganic matrix 
act as space filler.
Phase 4: Cortical plate acts as barrier membrane 
and prevent epithelium and connective tissue 
infiltration into graft site.
Use of iliac crest autogenous bone block with 
osteointegrated implant was originally described in 

[9]literature by Branemark et al. ; but it has many 
disadvantages of higher cost, alteration of 

[10]sensation, need for hospitalization and G.A. . 
Advantages of intraoral graft over extra oral graft 
includes:  no cutaneous scar, convenient access, 

[11]minimum donor site discomfort, less morbidity . 
Alveolar bone and body of mandible are 
intramembranous bone. Experiments have shown 
grafts from membranous bone show less resorption 

[12]
than endochondral bone . Cortical membranous 
graft revascularises rapidly than endochondral 

[13]
bone with thicker cancellous component . 
Mandibular bone graft are primarily cortical and 
show less resorption, contains growth factors (IGF- 
1,IGF- 2, BMP) which in turn encourages blood 
vessel growth for host bone, provide good implant 

[8]stability during placement and healing . Altered 
sensations of lower anteriors because of contents of 
incisive canal that innervate teeth are disrupted 
during bone harvest but resolves within 6 months. 
Endodontic treatment of anterior teeth rarely 
required. Meteorotropism of chin is also reported 
[14].
The mechanism of action of nova bone putty 
material is when it comes in contact with body fluids 
a unique surface reaction occurs within minutes of 
implantation. Initially there is an ionic exchange 
whereby the cations are leached from the surface of 
the material in exchange for hydronium or hydrogen 
ions forming silanol groups (SiOH). This ion 
exchange process leads to an increase in interfacial 

[15]pH .Silanol groups bond to adjacent silanol group 
through a polycondensation reaction forming a 
silica rich gel layer on the particular surface. Silica 
plays a key role in developing the bone bonding of 

[16].
bioactive glass  The silica rich gel layer has high 
surface area which creates a site for the 
redeposition of calcium and phosphorous from the 

[17]
graft material and the blood . Within hours a 
calcium phosphorous layer forms on the top of the 

Fig 26: Postoperative OPG

 

 

  

 

Name 

of bone graft used

Ridge width(mm)
Difference

(mm)

Baseline After 6
months

Novabone putty (CBCT) 2 3.7 1.7

Symphysis block 

Graft

(SURGICAL ENTRY)

3 7 4

Fig 27: Postoperative photo showing signs of

failure at end of 2 weeks
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silica gel layer. Initially this calcium phosphorous 
layer is amorphous because it is thin, but with time 
as the layer builds up in thickness and size 
crystallinity is detected, it becomes a crystalline 
hydroxycarbonate apatite (HCA) layer which is 
identical to bone material. This apatite layer 
provides the basis for the bonding of bone and this 
material. This surface reaction occurs until all of the 
ions in the internal part of the glass have undergone 
ionic exchange and ultimately HCA layer becomes 
remodeled and incorporated into the bone. The 
primary advantage of bioactive glasses is their rapid 
rate of surface reaction which leads to the fast tissue 

[18]bonding .The silica rich layer has a negatively 
charged surface. This increases the electrostatic 
charges enough so that water is absorbed quickly. 
Hydrogen bonding occurs between water molecule 
and the hydroxyl groups of the silanol which gives 

[19]bioactive glass cohesiveness . The negative 
charged surface of HCA layer attract proteins such 
as growth factors and fibrin which act like an 
“organic glue” attracting osteoblastic stem cells to 
the layer which differentiate into osteoblasts and 
produce bone.
Allografts are osteoinductive and osteoconductive 
in nature. In the osteoinduction paradigm, the graft 
actively recruits pluripotent host cells that 
differentiate into chondroblasts and osteoblasts. It 
is now widely accepted that Osteoinduction is at 
least partially controlled by matrix proteins, low-
molecular-weight polypeptides often collectively 
called bone morphogenetic proteins that have been 
isolated from the bones. The ideal allogenic bone 
graft material would cause new bone to form 
(osteoinduction), and provide a scaffold to support 
the regenerating host bone that will eventually 
replace the graft (osteoconduction). Disadvantages 
of allograft are- host tissue may become sensitized 
to graft-derived antigens and the resulting 
lymphoplasmacytic infiltration can cause occlusion 
of local blood vessels and failure to revascularize the 
graft. Secondary graft necrosis and the proliferation 
of inflammatory granulation tissue can thus ensue, 
which weakens the cortical component of the graft, 
and interferes with new bone formation and 
incorporation. Freezing and freeze-drying 
(lyophilization) have been reported to attenuate 
these responses, but they may also diminish the 
mechanical strength of the graft. In addition, 
enthusiasm for allogeneic bone graft material has 
been tempered by concern about the transmission 
of infectious agents, including the human 
immunodeficiency virus. None of these problems 
occurred with the allograft, which were processed 
by the manufacturer to remove cells, bone marrow, 
and lipid components before solvent dehydration 

and sterilization with low-level _ radiation but these 
procedures may inactivate BMP molecules thus 

[21]reducing osteoinductive property .
    With novabone putty and healiguide membrane 
we did not get sufficient ridge width for implant 
placement which is in contrast to studies giving 
positive results for bone regeneration using same 

[22]material . Using autogenous symphysis block graft 
we got ridge width sufficient to place implant 

[23, similar to other studies supporting its use for GBR 
24, 25, 26]

.
Studies indicated good bone remodeling and 
significant amount of new bone formation. The 
literature and clinical experience have shown that 
allogeneic block grafts can be used successfully to 

[27, 28, 29, 30]  
augment deficient ridges . In contrast to 
these studies we did not get favorable results using 
allograft block bone graft.  Insufficient evidence is 
available to establish treatment efficacy relative to 
graft incorporation, alveolar ridge augmentation, 

[31]and long-term dental implant survival .
CONCLUSION:
 Autogenous bone graft continues to be gold 
standard of bone graft materials. Use of autogenous 
bone for ridge augmentation has several advantages 
like short healing time, favorable bone quality, low 
costs, no risk of disease transmission and 
predictability in treatment of severe defect and 
atrophy.
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