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Background 
Alveolar bone loss following tooth loss is an ongoing process due to the lack of 
functional stimulation.  The rate and degree varies among individuals, but is greatest 
(40% — 60%) during the first few months or years after tooth loss (1). Prosthetic 
reconstruction and replacement of teeth (and associated structures) becomes more 
difficult and often unsatisfactory when anatomic deformities in the jaw bone ridges 
occur. Available evidence suggests that alveolar bone ridge resorption may be 
attenuated or prevented, at least initially, by reconstructive surgical techniques 
employed at the time of tooth removal. Several materials have been promoted for 
ridge preservation and include socket filling materials such as non-resorbable 
hydroxylapatites (particulate or solid block) and polymers (such as HTR Synthetic 
Bone), resorbable materials such as autogenous bone, particulate freeze-dried bone 
allograft (demineralized or non-demineralized), natural hydroxylapatite (bovine and 
equine derived), synthetic "resorbable" hydroxylapatites, and tricalcium phosphate; 
and both non-resorbable (e-PTFE) and resorbable (collagen or polylactic acid-type) 
guided tissue regeneration barriers (2). Furthermore, the bone graft materials have 
been marketed primarily as in form of particles as well putty. 
 
The purpose of this clinical study  was to assess the clinical and histological outcomes 
of two marketed putty graft materials used for socket preservation following dental 
extractions, one being an allograft, one an alloplast. This is a clinical and histological 
study with limited data submitted at this time. 

Materials and Methods 
For this study, an Alloplast material in putty form, NovaBone (NovaBone Products) 
was used in comparison with an allograft in putty form, Dynablast (Keystone, Inc). 
Upon institution’s IRB approval, generally-healthy males and females volunteers 
adult between the age of 18 and 75, were scheduled for extraction of single-rooted-
teeth and socket preservation; upon enrollment, subjects were randomly assigned to 
either NovaBone Dental Putty or Dynablast at time of tooth-extraction; reason for 
extraction  was non restorability of the involved teeth (1A-2A).  

Surgical Procedure 
The extraction procedures followed the method previously  described  by Kutkut et 
al (3). Briefly, following gaining anesthetic effect with local infiltration of anesthetic 
agents, the sulcus of the teeth was incised (1B-2B). Periotomes were used to gently 
luxate the tooth to gain mobility, then extraction forceps used to remove the tooth 
(1C-2C). The socket were then degranulated with Bone curettes, and then grafted. 
The graft materials were inserted in the sockets up to reach  the alveolar bone crest 
(1E, 2E). The grafted sockets were covered with a collagen membrane (Conform, 
ACE)  positioned under the unsupported free gingival margin, without elevation of 
any flap (1F, 2F). The margins of the socket were sutured with Cytoplast 3.0 
(Cytoplast). During the suturing procedure, the collagen membrane was protected 
with a small periosteal elevator, with the intent of not engaging the barrier with the 
suture (1G, 2G). Clinical measurements at baseline and 5 months included: presence 
of attached gingiva (AG), ridge width (RW) at the crest, ridge width at 10mm apically 
to the crest (1D-, 2D). Membrane exposure was also measured following suturing 
and at 1 and 2-weeks post-op to monitor the wound closure.  
 

Conclusion 
Although these are preliminary data and no final conclusions can be made, a trend is 
observed indicating that synthetic putty bone graft performs as well as Human 
Demineralized putty bone graft material in socket preservation procedures. 
However, the synthetic putty bone graft seems to favor soft tissue healing. 
Histologically, the percentage of residual graft material for the human demineralized 
putty material is higher than the synthetic material tested in this study. 

References 
1.Van der Weijden F, Dell'Acqua F, Slot DE. Alveolar bone dimensional changes of post-extraction sockets in humans: 
a systematic review. J Clin Periodontol. 2009 Dec;36(12):1048-58.   
2.Ten Heggeler JM, Slot DE, Van der Weijden GA. Effect of socket preservation therapies following tooth extraction in 
non-molar regions in humans: a systematic review. Clin Oral Implants Res. 2010 Nov 22 
3.Kutkut A, Andreana S, Kim, HI, Monaco E Jr. Extraction socket preservation graft before implant placement with 
calcium sulfate hemihydrate and platelet-rich plasma: a clinical and histomorphometric study in humans. J 
Periodontol. 2012 Apr;83(4):401-9. 
4.Gonshor A, Saroff SA, Anderegg CR, Joachim FPC, Charon JA, Prasad H, Katta S. Histologic and Clinical evaluation of 
a bioactive calcium phosphosilicate bone graft material in postextraction alveolar sockets. Int J Oral Implantol Clin Res 
2011 May-August; 2(2) 79-84. 

Discussion 
Several materials can be used as graft immediately following tooth extraction, to 
preserve alveolar ridge dimensions, with the aim of future simple implant 
placement. Putty materials have been used, particularly allografts and alloplasts, 
such as bioactive phosphosilicate putty. The results of this study indicates that both 
materials can be used, and that clinician or patients choice can be satisfied with 
either materials. In the present study, approx. 5-7 months following extraction, 
osteotomies prepared in either graft material sockets, and implants placed, resulted 
in implant primary stability. The data confirms that bioactive calcium phosphosilicate 
can be used as bone graft for socket preservation (4) 

Results 
Mean values for AG were 3.75mm (±1.89) at baseline and 5.25mm (±1.25) at 5 
months for NovaBone (n=4); 5.75mm (±2.75) at baseline and 6.0mm (±1.41) at 5 
months for Dynablast. Differences between the 2 groups were not statistically 
significant. Mean values for RW at the crest were 8.25mm (±2.36) at baseline and 
6.75mm (±2.5) at 5 months for NovaBone; for Dynablast, values were 7.75mm       
(±-0.95) at baseline and 7.63mm (±2.05) at 5 months. Measurements of the RW 
10mm apical to the crest were 13.87mm (±3.37) at baseline and 13.5mm (±2.38) at 5 
months for NovaBone; for Dynablast, 12.5mm (±1.73) and 12.5mm (±2.38). There 
were no statistically significant differences between the 2 groups. For NovaBone, 
collagen exposures mean values were approximately 38.07mm2 (±7.43) after 
extraction to 17.2mm2  (±3.68) at week 1 and 5.29mm2 (±3.58) at week 2; for 
Dynablast, 27.66mm2 (±14.62) to 11.96mm2 (±11.14) at 1 week and 7.85mm2 
(±5.28) at 2 weeks. 

Fig 1A-1J Dynablast Group 

Fig 3A: NovaBone 40x magnification at 5 mos. 
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Fig 2A-2J NovaBone Group 

Bone biopsies were harvested at 5-7 months (1H-1I, 2H-2I) when implants were 
placed (1J, 2J) with primary stability at 35 Ncm. Bone cores were immersed in 10% 
buffered formalin and processed for undecalcified histological analysis. At this 
time, preliminary clinical data from 8 subjects, 4 for each group, are presented. 
However, histological data for 7 subjects (NovaBone n=3; Dynablast n=4) are 
presented. 
  

% New Bone % Marrow Space % Residual Graft 

NovaBone  33.01 58.49 8.5 

Dynablast 30.22 53.05 16.73 

Table 2: Five Month Post-Op Comparative Histomorphometric Results  

NovaBone Dynablast (mm) 

Baseline 5 Months Baseline 5 Months 

Attached Gingiva (AG) (mm) 3.75 ± 1.89 5.25 ± 1.25 5.75 ± 2.75 6.0 ± 1.41 

Ridge Width (RW)– Crest (mm) 8.25 ± 2.36 6.75 ± 2.5 7.75 ± 0.95 7.63 ± 2.05 

RW– 10mm apical to crest (mm) 13.87 ± 3.37 13.5 ± 2.38 12.5 ± 1.73 12.5 ± 2.38 

Fig 3B: DynaBlast 40x magnification at 5 mos.  

Histomorphometry 
A 2.7mm inner diameter trephine was used to obtain the core from the center of the 
grafted area upon re-entry at 5 months to evaluate the quality and quantity of bone. 
The cores were preserved in 10% formalin and sent to the Hard Tissue Laboratory at 
University of Minnesota for  histological & histomorphometric analysis. Upon 
receipt, specimens were dehydrated with a graded series of alcohols for 9 days. 
Following dehydration, the specimens were infiltrated with a light-curing embedding 
resin (Technovit 7200 VLC, Kulzer, Wehrheim, Germany). Following 20 days of 
infiltration with constant shaking at normal atmospheric pressure, the specimens 
were embedded and polymerized by 450 nm light. Specimens were prepared in an 
apico-coronal direction and were cut into a thickness of  150 µm on a 
cutting/grinding system (EXAKT Technologies, Oklahoma City,  OK).  The cores were 
polished to a thickness of 45-65 µm using a micro-grinding system. The slides were 
stained with Stevenel’s blue and Van Gieson’s picro fuchsin  and  cover-slipped for  
histologic  analysis  using bright-field and polarized microscopy 

Table 1: Clinical Measurement Data at baseline and 5 months post-operative 

Representative histological sections at 5 months for both NovaBone & Dynablast 
show good bone incorporation throughout the grafted area with some residual graft 
material. A higher percentage of residual graft substitute was noticed with Dynablast 
samples. The percentage of new bone was higher for NovaBone samples and was 
statistically significant.  
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