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USE OF THE NOVABONE® AUGMENTATION MATERIAL 
IN THE TREATMENT OF CHRONIC PERIODONTITIS. 
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Summar: The pilot study deals with the clinical results of the regenerative therapeutical method in intraosseous perio-
dontal defects done by surgical augmentation procedure using a material of a new generation prepared on the basis of 
a bioactive glass. A group of 10 individuals were treated properly for chronic periodontitis. Some of treated infraalveolar 
periodontal lesions, both periodontal pockets and interradicular defects, persisted or recurred in posterior teeth. In order to 
eliminate them they were indicated for advanced periodontal surgery or regenerative surgical therapy stimulating healing 
processes of supportive tissues, mostly alveolar bone around treated teeth. Relevant clinical parameters, i. e. values of 
the pocket depth, gingival recession, and loss of attachment were evaluated before and after the periodontal surgery and 
compared with each other. The therapy led to significant improvement of clinical parameters in terms of the reduction of 
pocket depth and loss of attachment values. 
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Introduction

The main target of periodontal treatment still remains 
the same and it is to stop the progression of the disease 
which may lead to premature loss of teeth. In an opti-
mal situation, this is achieved by healing of periodontal 
pockets as a result of their adequate treatment. Healing 
mostly occurs through the mechanism sometimes called 
repair of periodontal tissues. Periodontal pockets treated 
using a state-of-the-art procedure heal relatively quickly 
and easily leading to the formation of connection called 
long junctional epithelium between the dental root and the 
surrounding tissues. The new epithelial connection does 
not have the quality of the original fibrous connection of 
the tooth to the walls of the bony socket conditioned by 
the presence of periodontal ligaments and also the vital 
cementum on the surface of the dental root. Healing of 
periodontal defects enabled by the formation of perio-
dontal tissues, i.e. the alveolar bone, cementum, and per-
iodontal ligament, which may also occur, is termed the 
regeneration (1–4). If treatment is successful, both repair 
and regeneration of periodontal tissues leads to a meas-
urable improvement in clinical parameters (reduction of 
the pocket depth and gingival recession, attachment gain), 
and also to an improvement in X-ray finding (new bone 
formation). However, these positive findings do not reveal 
the mechanism by which the improvement was achieved, 
whether by repair (long junctional epithelium) or per-
iodontal tissue regeneration (new dental cementum and 

new periodontium). This question can only be resolved 
by histological examination of the treated tooth with its 
surroundings. 

A number of surgical methods have been developed to 
support the regeneration of the periodontal tissue allowing 
to achieve this desired type of healing of periodontal lesion, 
i.e. a pocket or furcation defect of a suitable morphology. 
Regeneration of supportive tissue can be performed using 
several methods, including in particular:
– augmentation methods,
– modification of biological properties (biomodification) of 

the tooth root surface,
– method of guided tissue regeneration,
– combination of the above methods.

Historically, the first regenerative techniques were 
augmentation methods based on the application of differ-
ent materials into the cleaned periodontal defect in order 
to support bone tissue healing by their osteoconductive, 
osteostimulating or even osteogenetic effects. Today, 
these materials are in abundance, including autologous 
and xenogeneic bone as well as new, fully synthetic bone 
substitutes of different chemical compositions (alloplas-
tic grafts) which change over time, achieving more and 
more beneficial properties (1–3, 5–7). New bone forma-
tion achieved with their contribution can very significantly 
improve clinical and radiographic parameters, but it is not 
always associated with new formation of dental cementum 
and periodontal ligament, i.e. true regeneration of perio-
dontal tissue.
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The purpose of our communication was to describe 
the first results obtained in our department by regenerative 
therapy of some periodontal defects using a new synthetic 
augmentation material developed on the basis of bioactive 
glass which is still rarely referenced in the literature.

Patients and methods

In 2011 and 2012 we treated 10 patients diagnosed 
with the generalized form of chronic periodontitis using 
the synthetic augmentation material NovaBone Putty®. The 
material has been approved duly for clinical use in human 
medicine including dentistry in the Czech Republic since 
2010. The monitored clinical parameters were the depth of 
periodontal pocket (PD), gingival recession (GR) and loss 
of attachment (AL). The nature of periodontal pockets and 
bone resorption and/or the type of infraalveolar defect, i.e. 
intraosseoous defect, and the type of furcation defect was 
evaluated as accurately as possible preoperatively based 
on clinical and X-ray findings and specified in more detail 
perioperatively. In all cases, the surgical procedure was 
performed only after incompletely successful non-surgical 
treatment, i.e. in the case of its early (persisting pockets) 
or late (recurrent pockets) failure. The standardized sur-
gical procedure was performed under local anaesthesia, 
with only minimally invasive therapy in order to avoid 
damaging soft tissue as much as possible (marginal intra-
sulcular incision with a maximum saving of interdental 
papillae, manual instrumentation, atraumatic suture, mag-
nifying optics) (1, 7, 8). The surface of the tooth root was 
mechanically cleaned with hand tools and washed with 
saline only. An adequate amount of augmentation material 
(without excess) was applied into the cleaned and, if pos-
sible, organised intrabony or furcation defect followed by 
suture which was covered by standard periodontal dress-
ing. After the surgery, in addition to the usual oral hygiene, 
the patients performed mouth rinses with 0.1% chlorhex-
idine solution in the usual dosing schedule (2 × 1 minute 
per day at a dose of l5 ml) until the removal of sutures on 
post-operative day 9–10. If necessary, they took non-ste-
roidal analgesics. We did not use antibiotic prophylaxis. 
We also monitored the incidence of postoperative compli-
cations and their severity.

The effect of the regenerative surgery was evaluated 
according to the changes in the values of PD, GR and AL, 
and mainly according to the parameter called attachment 
gain given by the difference of pre-operative and post-oper-
ative values of AL. The findings were statistically evaluated 
using the Student’s paired t-test, although for the purpose 
we consider the number of observations (as well as the 
average duration of post-operative follow-up of the treated 
teeth) to be near the limit,. Also, we did not compare the 
results of the study to a control group of patients treated 
for the same indications by classic resective surgical tech-
niques with no stimulation of periodontal tissue. For these 
reasons, this study is considered to be only a pilot study.

Results

The group, characterised in Table 1, consisted of 10 indi-
viduals, non-smokers (4 women and 6 men). Their average 
age at the time of surgery was 51.3 years (range 39–68 
years), the average age of the male group was higher than 
for females (56.7 years and 43.3 years, respectively). A total 
of 7 teeth were in the upper dental arch, 3 teeth were in the 
lower arch. The treated teeth were 6 molars and 4 premo-
lars where we treated a total of 10 intrabony defects which 
were persistent or recurrent 3-wall and 2-wall periodontal 
pockets, changed during the intra-operative assessment to 
perioperatively non-diagnosed, or rather non-diagnosable 
furcation defects of the F2 type according to the Ramfjord 
classification. The intrabony defects were located mostly on 
the interproximal, less often vestibular or distal surfaces. 
The average duration of the postoperative follow-up was 
22.4 weeks (range of 10–56 weeks). Table 2 shows the PD, 
GR and AL values for periodontal defects before and after 
the regenerative procedure, and also the value of attachment 
gain in terms of the change in the value of AL. The average 
changes in the monitored parameters, including their statis-
tical significance, are shown in Table 3. The average postop-
erative reduction in PD was more than 4 mm. Reduction of 
the average postoperative values of AL by about 3 mm and 
adequate postoperative attachment gain differed by slightly 
higher postoperative GR values (which were on average less 
than 1 mm) which were detected only in 4 of the teeth treat-
ed (Fig. 1). These changes in the PD and AL values were 
statistically significant. When comparing the effectiveness 
of the regenerative surgical procedure in a subset of teeth 
with “only” intrabony defects and the group of teeth with 
intrabony defects facing furcation areas, we identified a pos-
itive effect of the surgery in both types of periodontal defects, 
both in terms of reduction in the values of PD and AL. The 
effect was more significant in the intrabony defect subgroup, 
similar to the values of attachment gain, as shown in Table 4.

Tab. 1: Characteristics of the monitored group

Patient 
No. Gender Age Tooth + 

location
Type of intrabony 

defect
1 M 53 15 dist. Two-wall, persistent
2 F 44 25 dist. Two-wall, persistent
3 F 39 46 dist. Two-wall, persistent
4 F 50 47 vest. Furcation F2, recurrent
5 M 64 34 vest. Two-wall, persistent
6 M 68 26 mes. Furcation F2, recurrent
7 F 40 26 vest. Three-wall, persistent
8 M 61 15 dist. Two-wall, persistent

9 M 46 26 distal-
palatal Furcation F2, recurrent

10 M 48 26 distal-
palatal Furcation F2, recurrent
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Postoperative conditions, which can be termed as the 
situations complicating the treatment, included in 2 patients 
dehiscence of soft tissue with exposure of the augmenta-
tion material in the oral cavity, which most probably did 
not affect negatively the defect treated or the success of 
the regenerative procedure according to the assessment of 
the clinical parameters. Other conditions included pain or 
swelling inadequate to the surgical procedure and retro-
grade pulpitis, always in a single patient.

Discussion 

The NovaBone® augmentation material has an interest-
ing history and it appears to have a number of interesting 
properties. It was developed in 2002 from the previous 
products prepared at the end of 1960s by L. Hench and his 
co-workers from Bioglass® Research Center and Advanced 
Materials Research Center at the University of Florida, 

Jacksonville, Fl., USA, on the order of the U.S. Army. It 
was to address the then arduous treatment of many serious 
bone defects associated with the American intervention in 
Vietnam and it was to be a high-quality material for their 
treatment (9, 10). In 1969, this development resulted in the 
material Bioglass®, including its modification for the use in 
dentistry, mainly periodontal indications, called PerioGlas®, 
launched in the dental market in 1995. The results obtained 
in regenerative periodontal surgery with this material and 
similar products are summarized in a recent meta-analysis, 
the strict criteria of which were met by only 15 studies out 
of 25, and which shows that the success rate of the treatment 
of periodontal defects using this augmentation material is 
very high (11). Information about the effectiveness and ben-
efits of NovaBone®, which is a newer material, in periodon-
tal indications is still missing in the literature.

In periodontal indications, bioactive glass can be com-
bined with the method of guided tissue regeneration (12), 

Tab. 2: The depths of periodontal pocket (PD), sizes of gingival recession (GR), loss of attachment (LoA) before and after the treatment 
of each tooth and values of attachment gain (mm)

Patient No. PD
pre-oper.

GR
pre-oper.

LoA
pre-oper.

DPP
Post-oper.

GR
post-oper.

LoA
post-oper.

Attachment 
gain

1 8 2 10 1 2 3 7
2 10 0 10 5 3 8 2
3 6 0 6 4 0 4 2
4 6 1 7 3 1 4 3
5 6 1 7 1 3 4 3
6 5 1 6 4 1 5 1
7 7 0 7 2 0 2 5
8 8 1 9 2 3 5 4
9 7 0 7 1 2 3 4

10 5 1 6 3 0 3 3

Tab. 3: Average changes in values of the monitored clinical parameters in the entire set (mm)

Parameter Pre-operative 
value

Post-operative 
value

Difference in values and 
standard deviation

Statistical significance
level

Depth of periodontal pocket 6.8 2.6 −4.2 ± 2.04 p = 0.0001
Gingival recession 0.7 1.5 +0.8 ± 1.31 p = 0.0868
Loss of attachment 7.5 4.1 −3.4 ± 1.71 p = 0.0001

Tab. 4: Comparison of average changes in PD and LoA before and after the treatment in the subgroups of intrabony pockets and furca-
tion defects and average values of attachment gain (mm).

Defect type PD
pre-oper.

PD
post-oper.

Difference in 
values
DPP 

LoA
pre-oper.

LoA
post-oper.

Difference in LoA 
values

(= attachment gain)
Intrabony defect 7.5 2.5 5.0 8.2 4.3 3.9
Furcation defect 5.8 2.8 3.0 6.5 3.8 2.7
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autologous bone (13), with the treatment of intrabony 
defects using laser (14). In addition, the development of 
new bioactive glass modifications is heading to the area of 
nanoparticles (15). The purpose of these combinations and 
modifications is to achieve induction of the formation of 
dental cementum and periodontal fibres, i.e. to achieve the 
properties which in the other non-periodontal indications 
are not required from these materials.

According to the authors, it is a synthetic, fully resorba-
ble, completely non-toxic calcium-phosphosilicate materi-
al exhibiting osteoconductive and osteostimulative effects 
commensurate with the effect of autologous bone graft 
(16–18) . It is generally applicable in bone regenerative sur-
gery, including dentistry. For these reasons, it is made in 
several modifications which differ in the sizes of bioglass 
particles, consistency, and the method of preparation, and 
it is designed for different types of bone defects (10). In 
periodontal and similar indications in dental implantology 
and dentoalveolar surgery, the material with the consistency 
of putty under the trade name NovaBone Putty® is recom-
mended, an it has been available in the Czech Republic since 
2010. Its use in dental indications is not covered by health 
insurance, unlike orthopedic or neurosurgical indications, 
and therefore requires financial participation by the patient.

Also its other physical properties put it apart from 
the rest of other augmentation materials. The putty-like 

material does not stick to tools and gloves although it very 
well clings to the bone. It is of sufficiently stiff consisten-
cy, but well condensable. It is also sufficiently radiopaque 
(Fig. 2). The advantage is its immediate applicability after 
removal from its protective packaging. As a fully synthetic 
biomaterial, it is quite free from “biological” risks, such as 
inadvertent transmission of infections.

All surgeries were indicated primarily for the diag-
nosis of persistent or recurrent periodontal pocket of the 
intrabony defect type (infraalveolar pocket) deeper than 
5 mm. In four cases, however, it was revealed that alve-
olar bone resorption continued in the depths of intrabony 
defect into the furcation area which we could not detect 
preoperatively (and which could also have been the cause 
of the previous treatment failure). We always completed 
the procedure, although generally the guided tissue regen-
eration method is recommended for furcation defects, or its 
combination with other regenerative techniques (19).

The two cases, in which we observed in the postoper-
ative period premature loosening of the suture associated 
with exposure of the augmentation material into the oral 
cavity, resulted in reepithelisation of the dehiscence and 
successful healing of both surgical wounds. In conclusion, 
postoperative complications occurred in 50% of the treated 
individuals, however, they did not affect the success of the 
treatment. Higher price will be considered as a time- and 

Fig. 1: Postoperative intraoral view on palatal aspects of upper 
posterior teeth. Note the very small gingival recession at the first 
upper molar done by a minimal postoperative shrinkage of the 
previously mobilized gingival flap to get access to the persistant 
infrabony defect

Fig. 2: Detailed radiographs before (a) and three months after (b) 
the regenerative surgical procedure using NovaBone Putty® aug-
mentation material for filling of the treated persistant intraosseous 
defect adjacent to the distal aspect of the single root of the right 
second upper premolar serving as a pillar tooth of the fixed bridge

A

B
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location-specific problem associated with the use of this 
augmentation material, which will be reflected in the cost 
of this method of treatment.

Unlike countless foreign studies, the number of recent 
domestic studies on regenerative methods and procedures 
in the treatment of periodontitis remains low (1, 5, 6, 11, 
20). Nevertheless, we tried to compare the findings of this 
truly preliminary study with the results of domestic work 
from the same workplace. By using synthetic augmentation 
material based on a mixture of calcium sulphate and beta 
tricalcium phosphate, Sukumar et al. achieved an average 
reduction in periodontal pocket depth of 2 mm and a similar 
attachment gain (21, 22). These were retrospective studies 
with groups of patients treated for chronic periodontitis as 
well. Surgical procedures, however, were conducted main-
ly on anterior teeth, they were associated with bio-modifi-
cation of tooth roots and systemic antibiotic administration, 
and the total follow-up was significantly longer.

Conclusions

The results of this pilot study suggest that in the short 
term, clinical values that characterize the state of the regen-
erative periodontal surgery using a new generation of mate-
rials prepared on the basis of the bioactive glass are quite 
positive. The material in question appears to have many 
beneficial properties already during the procedure and we 
can only hope these will correlate with its regenerative 
potential in the long-term follow-up. There is no doubt 
that for more detailed and fully objective evaluation of its 
properties, particularly the way of healing of periodontal 
defects, further and more extensive clinical and experimen-
tal studies will be necessary.
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