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Abstract

Introduction: To evaluate the clinical usefulness of autogenous fresh demineralized dentin (DDM) graft prepared at the chair
side for alveolar bone grafting immediately after dental extractions.

Material and Methods: Under local anesthesia after clean extraction, caries or soft tissue debris were removed from extracted
tooth. After removal of enamel, cementum, and pulp tissue, the clean and dry tooth mainly dentin, was immediately grinded with
a help of 'mortar and pestle’. The demineralized dentin particulate of 0.5-2mm was immersed in basic alcohol cleanser in a sterile
container to dissolve all organic debris and bacteria for 10 minutes. Then, the particulate was washed by sterile phosphate
buffered saline (PBS). The bacteria-free particulate dentin was ready for immediate grafting into extraction sites.

Results: Gradual absorption of DDM granules and remodelled into new bone formation in the Orthopantomograph (OPG)
showed favourable wound healing with excellent bone formation.

Conclusions: Chair side preparation of autogenous fresh demineralized dentin graft after extraction can be a useful alternative to
the use of autogenous bone or other graft materials for the immediate reconstruction of alveolar bone defects to facilitate the

future prosthesis and save the cost of graft to a patient which are commercially available in market.
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Introduction

Tooth extraction is one of the most widely
performed procedures in general dentistry and extracted
sockets are usually left untreated for physiological
healing all over the world. It has been well documented
that inadequacy or failure of bone healing in the
extraction sockets may occur due to absence of bone
graft material. It is therefore not surprising that
placement of a graft can accelerate the bony healing.*
Tooth and bone shows similar chemical composition,
therefore with the aim of clinical usefulness of socket
preservation using autogenous fresh demineralized
tooth (Auto-FDT) prepared at chair side in tooth
extraction site.?

Material and Methods

To evaluate the efficacy of autogenous
demineralized dentin graft in formation of new bone
during the healing of extraction sockets. After taking
written informed consent from patient who underwent
tooth extraction was made to gargle with 0.1%
chlorhexidine solution right before extraction and was
instructed to gargle after every meal for 10 days
following surgery.

After cleaned tooth extraction by a single operating
surgeon, any soft tissue remnants adherent to the tooth
root was removed using a surgical blade. Socket was
irrigated with normal saline to remove bone debris/any
follicle and the socket was prepared for the placement
of graft. Carious lesions, restorations like crowns and
fillings, discoloured dentin and calculus were reduced
by airotor. The pulp tissue from the root canal(s) was
removed. The teeth were washed with sterile normal

saline. The clean and dry tooth, dentin, were
immediately grinded (0.5-2mm) with a specially
designed 'mortar and pestle’ (Fig. 1), and then dentin
particles were immersed in basic alcohol for 10 minutes
in a sterile glass container for defatting, dissolving all
organic debris, bacteria and toxins of the dentin
particulate. The basic alcohol cleanser consisted of
0.5M of NaOH and 30% alcohol (v/v). After decanting
the basic alcohol cleanser, the particulate was washed
thrice, in sterile phosphate buffered saline. The PBS
was decanted leaving wet particulate dentin ready to
graft into freshly extracted sockets. The wound was
closed primarily with 3-0 black braided silk. Osseous
regeneration was evaluated with the help of
standardized digital panorama radiographs at immediate
after extraction and placement of graft, 1 month, 3
months and 6 months follow-up.

Fig. 1: Morter and Pestle to prepare DDM graft

Results
Immediately after tooth extraction till tooth
preparation, demineralisation, washing and shifting of a
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graft into sterile container takes approximately 18-20
minutes. (Fig. 2) The healing and recovery after
surgical procedure and grafting was without
complications. No signs of microbial infection,
exudation, or dehiscence of the wound were observed.
Probing was normal 1-2 mm in depth. A follow-up
revealed a gradual absorption of DDM granules and
remodelled into new bone formation in the OPG in the
illustrated case of impacted tooth presence, its removal
and follow-up. (Fig. 3-6)

After Tooth Extraction
S minutes ¢
Tooth Preparation
12 minutes

Demineralization and Washing

Transferto a sterile

container1 minute

Total: 18-20 minutes ~ Ready DDM graft

Fig. 2: Flow chart of time duration from tooth
extraction up to ready graft (DDM)

Fig. 3: Preoperative OPG shows lower left impacted
tooth

Fig. 5:
Demineralized graft into extraction socket

Immediately after placement of Dentin

Fig. 6: Postoperative six month follow up

Discussion

Healthy non-functional teeth extracted from
humans are considered as infective dental waste
worldwide. Extracted sockets are usually left untreated
for physiological healing all over the world. The
postextraction bone loss, a physiological phenomenon
takes place with alveolar resorption and the subsequent
formation of bone within the socket.®> During natural
healing after extraction, reductions in width 2.6 - 4.6
mm and in height 0.4 - 3.9 mm were observed,* studies
also have documented that the bone volume following
extractions decreased by 50% within 12 months, and
2/3 of this resorption took place during the first 3
months.>® This bone resorption results in a loss of
socket width three-dimensionally that subsequently
results in narrowing and shortening of the residual ridge
hampering the native alveolar ridge contour.’®
Therefore, maintaining 3-dimensional alveolar bone
volume is mandatory for ideal esthetic and functional
outcomes.

A bone graft is an implanted material that promotes
bone healing through osteoconduction, osteoinduction,
and osteogenesis,” in alone or combination. The
properties of ideal bone graft material: 1)
osteoconduction, which provides scaffolds for bone
regeneration; 1 2) osteoinduction, which promotes the
recruitment of bone-forming cells, such as
undifferentiated cells and preosteoblasts, and formation
of bone from these cells;1,2 and 3) osteoproliferation,
the induction of cells contained in the graft material to
promote bone regeneration.**

Clinically various bone graft materials including
allografts (e.g., demineralized freeze-dried bone
allografts and freeze-dried bone allografts); xenografts,
(e.g., bovine bone and coral); and alloplasts, (e.g.,
ceramics for biologic use, b-tricalcium phosphate [b-
TCP] and hydroxyapatite) are available.® For allogenic
and xenogenic bone there is a concern of contagion, and
osteogenesis effect that is lower than autogenous
bone."™™ There can be occult infections such as
hepatitis or tuberculosis in the cadaver from which
allogenic bone is obtained, while the bovine bone often
used as the source of xenogenic bone can carry mad
cow disease or other zoonoses. Synthetic bone has no
risk of disease contagion as it is a manufactured
product, but is capable only of osteoconduction.** Only
autogenous bone exhibits all three properties therefore
autogenous bone grafting is currently considered as the
‘gold standard’ method.™ Various autografts according
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to donor site from extraoral sites like iliac, fibula,
calvarium and tibia, intraoral sites likes maxillary
tuberosity, symphysis, coronoid, retromolar areas and
zygomatic buttress are available. However, additional
surgery is needed at the donor site, presenting a risk of
complications such as infection or pain, and the
collection amount has a limit.*

Teeth, cartilages, nerves, and maxillofacial bones
all embryologically originated in the neural crest,
sharing identical origin.? Teeth and bones share many
similarities. Enamel has 96% inorganic substances and
4% water, dentin has 65% inorganic substances, 35%
organic substances, and water, cementum has 45-50%
inorganic substances, 50-55% organic substances, and
water while alveolar bone has 65% inorganic and 35%
organic substances. Consequently chemical
compositions of teeth, especially dentin and bones, are
very similar.

A raw tooth cannot easily induce new bone
formation because of its high mineral content, high
crystallinity, and low porosity, which may interfere
with migration, attachment, and proliferation of
vascular and  mesenchymal cells.  Therefore,
decalcification of a tooth is mandatory before using as a
bone graft."> A problem with demineralized dentin as a
graft material is the time it takes to decalcify and
produce as a bone graft material from teeth. Therefore,
a solution which performs the decalcification faster
with efficient bone formation is obligatory.

Bone remodelling continuously proceeds through
the delicate regulation of two contrasting procedures:
bone resorption by osteoclasts and bone formation by
osteoblasts. In particular, tooth blocks require more
processing time than tooth chips or powder.** The
powder type is believed to be resorbed more slowly
than the other two types, as the time of demineralization
is less than that of the block type, which makes it
possible to maintain a space for bone formation.’

Bone graft materials with different particle sizes
exhibit different bone-healing abilities. Although still
controversial, some studies suggest that the smaller the
particle size of the material, the greater the formation of
bone. The reasons for this are said to be that smaller
particles increase the available surface area, and more
growth factors of various kinds are secreted to facilitate
the formation of new blood vessels and accelerate the
differentiation of mesenchymal cells into osteoblasts,
thus assisting the process of bone formation.'® ** Arafat
Kabir et al found newly formed tissues were evident
from the 3-month follow-up after using 0.5-2mm of
Auto BT powder.? In our patients 0.5-2 mm particles
size of the demineralized dentin graft had also shown
the excellent remodelled bone formation with gradual
absorption of DDM granules, which can be appreciated
on measuring bone densities at regular time intervals up
to 6 months.

Conclusion

Chair side preparation of autogenous fresh
demineralized dentin graft after extraction can be a
useful alternative to the use of autogenous bone or other
graft materials for the immediate reconstruction of
alveolar bone defects to facilitate the future prosthesis
and save the cost of graft to a patient which are
commercially available in market.
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