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Abstract

To replace the autogenous bone block graft in socket preservation technique that has disadvantages despite gold
standard such as second surgery, more healing period and cost, the author introduces the surgical technique and
five-year clinical outcome of using preformed autogenous tooth bone graft block (ABTB) which was fabricated from
the patient’s own extracted tooth, with simultaneous implant placement. Evaluations of the five-year clinical outcome
were also performed with cone beam computed tomography (CBCT).

ABTB is root dentin block composed of Type I collagen matrix with several osteoinductive non-collagenous
proteins such as bone morphogenetic proteins (BMP) and dentin matrix proteins. Geometrically, alveolar bone
morphology was maintained by ABTB as well as it has micropores (dentinal tubules) of 3-5 μm diameter and
macropores of 0.2-0.3 mm diameter for enhancing osteoinductive and osteoconductive functions.

Five year follow up with CBCT showed that alveolar bone volume and shape were maintained successfully which
was repaired and restored by ABTB. This might become the effective technique for socket preservations given the
well controlled long term follow up studies.

Keywords: Autogenous tooth bone graft block (ABTB);
Demineralized dentin matrix (DDM); Cortico-cancellous bone

Introduction
Many studies have reported an approximately 50% reduction in

alveolar bone both the horizontal and vertical directions over 12
months with more than two-thirds of the reduction occurring in the
first three months after extraction [1-3]. In implant dentistry, the
buccal alveolar ridge width should be at least 2 mm if the alveolar bone
level on the facial aspect is to be maintained. If this minimal
requirement is not met, an augmentation ridge procedure (before or at
implant placement) should be performed to achieve this minimal
dimension [4-6].

The augmentation of the extraction sites with graft materials tends
to reduce this bone loss, most likely via the maintenance of physical
stimulation of the surrounding bone. In addition, immediate implant
placement has advantages, including the prevention of alveolar bone
resorption. A simultaneous immediate implant placement and ridge
preservation procedure have been proposed to prevent serious bone
resorption [6,7].

Autogenous block bone grafts are applied for alveolar ridge
reconstruction in wide three dimensional bone defects in edentulous
spaces. Taken from intraoral or extraoral donor sites, autogenous block
bone grafts might be free cancellous or corticocancellous. Autogenous

grafts contain a variety of living cells and growth factors that have
osteoinductive, osteoconductive and osteogenic effects [8-10]. The fact
that autogenous block bone grafts have osteoinductive,
osteoconductive and volume enhancement properties makes them
ideal for the reconstruction of three-dimensional alveolar bone defects.
However, the increased treatment period by the second surgery and
healing period for harvesting block bone and cost are taken into
consideration when the implant plecement is planned.

An autogenous tooth bone graft block (ABTB), which is fabricated
from root dentin as a substitute for the autogenous bone block, is a
biomimetic of cortical bone that exhibits slow creeping substitution
properties with 3-5 μm innate micropores (dentinal tubules) and
0.2-0.3 mm macropores (Figure 1). Not only the macropores provide
the space for vascular invasion from the host tissues but also the
micropores (innate dentinal tubules) enable the Type I collagen matrix
to exchange proteins between the dentin matrix block and host tissues.

ABTB has osteoconductive, osteoinductive, and volume
maintaining capacities mainly due to its 10 to 30% mineral contents
after demineralization. In addition, the geometrical similarity of ABTB
to the alveolar bone has major advantages required in three-
dimensional scaffolds because ABTB outcontours the alveolar bone
before extraction, which is needed for the site of future implants
[11-13].
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Indications for the ABTB include socket preservation and vertical
augmentation in cases that the socket wall is expected to be resorbed
or has already been destroyed due to a range of pathological causes. An
advantage of the ABTB is that its geometry adapts well to the graft site
because the ABTB is pre-positioned at the site of the implant and
possesses the same components of mineral, type I collagens as alveolar
bone [12,14].

The author suggests a strategy of an immediate implant along with
ABTB in the same time for socket preservation. This article gives the
definition to a surgical technique of repair and restoring alveolar ridges
using ABTB at the time of simultaneous implant placement.

Materials and Methods

Fabrication of ABTB
The extracted wisdom tooth was immersed in 75% alcohol. After

removing the soft tissues and calculus attached the tooth, crowns were
severed at the cementoenamel junctions. Only root dentin part was
processed for the ABTB fabrication (European Patent No. 2462899) for
its intended use as described in the previous report [12]. Additional
holes sized in 0.2 mm were made at the surface of the canal area to
create macropores for promoting vascular invasion and bone
formation. The ABTB went through the same fabrication process with
the powder form, but the only difference was not being crushed into
pieces so that ABTB maintains the original tooth root shape (Figure 1).

The ABTB, after rehydration, can be molded and trimmed with a
surgical knife because of the resilient nature due to demineralization
(Figure 1). As a result, the buccal root of the second premolar can be
set back to its original position, resulting in socket preservation and
vertical augmentation.

Figure 1: ABTB fabricated from extracted second premolar.
Trimming ABTB with a surgical knife to insert between the implant
and remained buccal cortical bone. The buccal root below the
cemento-enamel junction was used and a 1-2 mm apex was
removed for geometrical adaptation.

Case 1. Socket preservation, vertical augmentation, and
repairing dehiscence #15

A 45-year-old woman presented with a complicated apical lesion
with an abscess, pain, and mobility of the upper right second premolar.
The patient had a history of several apicoectomies over the past 10
years. Cone Beam Computed Tomography (CBCT) revealed severe
apical bone resorption with radiolucency and remained buccal cortical
plate less than a 2-mm thickness, that was expected to be resorbed
after extraction (Figure 2A).

Figure 2: Cone Beam Computed Tomograph of Case 1. (A)
Preoperative CBCT showed severe apical bone resorption with
radiolucency and buccal cortical plate less than 2-mm thickness,
that was expected to be resorbed after extraction. (B) CBCT
immediate after surgery showed that ABTB maintained the buccal
aspect of the remaining cortical plate with implant. (C) Five years
later, the buccal aspect of alveolar bone around the implant had
maintained its volume and shape. Buccal cortical bone was
supportd by well developed cancellous bone.

Figure 3: Clinical Pictures of Case 1. (A) Apical dehiscence and
vertical height deficiency around the buccal crestal area was
observed after implant (Ø 3.8 × 12mm, Dentis®, Seoul, Korea)
placement in accordance with the palatal bone level and adjacent
alveolar bone margin. (B) The buccal root of the ABTB was
dissected and molded to fit into second premolar and was set back
to position where it was betwen the buccal cortical plate and
implant fixture. (C) ABTB inserted between the buccal cortical plate
and implant not only repaired the apical dehiscence, but also
augmented 2-mm high vertical deficiency. (D) Four months later,
when the flap was reopened for the prosthetic procedure, we could
find the ABTB repairing the apical dehiscence and augmenting
vertical deficiency.

Seven to ten days after extraction, with the ABTB fabricated from
the second premolar removed, socket preservation was performed with
a repair of the apical dehiscence and vertical augmentation of the
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buccal crestal bone. CBCT immediately after surgery showed that
ABTB maintained the buccal aspect of the remaining cortical plate
with implant (Figure 2B).

Five years later, the buccal aspect of alveolar bone around the
implant had maintained its volume and shape. Buccal cortical bone is
supportd by well developed cancellous bone. Also the quality of bone
measured in pixels had increased remarkably from an average 854 to
2214 (Figure 2C).

A buccal height deficiency was observed after placing the implant
(3.8 × 12 mm, Dentis®, Seoul, Korea) in accordance with the palatal
bone and adjacent alveolar bone margin (Figure 3A). The ABTB, which
was fabricated from the extracted second premolar, was molded and
trimmed with a surgical knife (Figure 1) for insertion between the
implant and remaining thin buccal cortical plate (Figure 3B). As a
result, the buccal root of the second premolar was set back to position
where it was, resulting in vertical augmentation and repairing the
labial dehiscence (Figure 3C). The remodeling of the ABTB was
observed four months later (Figure 3D).

Case 2. Socket preservation #14
A 58-year-old woman presented with complicated periodontosis,

including severe pain and mobility on the upper right first premolar.
CBCT revealed a swollen periodontal ligament, moderate alveolar
bone resorption, and apical radiolucency with a thin buccal cortical
plate less than 1 mm.

Figure 4: Clinical Pictures of Case 2. (A) ABTB was inserted
between the thin buccal cortical plate and implant. Provisional
prosthetic abutment was then placed. The color change of the ABTB
is mainly due to soaking with the patient’s own blood into the
macropores and collagenous dentin matrix. (B) Five years later, the
ABTB inserted has changed into mature bone with its volume and
quality maintained.

The implant was placed after extracting the first premolar, and then
the ABTB was inserted between the buccal cortical plate and implant
fixture as in case 1. Provisional prosthetic abutment was placed and the
socket was closed to be watertight around the abutment neck area. The
ABTB was fully soaked with patient’s own blood via its collagenous
nature and macropores (Figure 4A). Five years later, the flap on the
first premolar was opened with the patient’s consent by way of the
surgical treatment to the adjacent second premolar. The ABTB inserted
has changed into mature bone with its volume and quality maintained
(Figure 4B).

CBCT taken immediately after the graft showed the ABTB with
macropores between thin buccal cortical plate less than 1 mm
thickness and the implant (Figure 5A). All healing processes were
uneventful, the implant integrated well, and the ABTB was well
incorporated with the buccal wall through continuous remodeling one
year after the graft (Figure 5B). After five years, the bone around the
implant showed a cortico-cancellous complex with more than 2 mm
thickness. The quality of bone measured in pixels had increased from
an average of 1113 to 1784 (Figure 5C).

Figure 5: Cone Beam Computed Tomograph of Case 2. (A) CBCT
taken immediate after the graft shows the ABTB with macropores
between the implant and thin buccal cortical bone. (B) One year
after the graft, CBCT showed that the implant was well integrated
and the ABTB was well incorporated with the buccal cortical bone
under continuous remodeling, which has maintained the buccal
alveolar bone volume. (C) After five years, the bone around the
implant showed a sound cortico-cancellous complex.

Discussion
The treatment performed with intra-oral autogenous block graft is

one of the best methods to increase the insufficient bone volume on
the region where implant is to be placed. Thin residual bone remaining
in the buccal region after tooth removal is quickly resorbed. Generally,
a reduction in alveolar bone volume appears to be caused by
progressive resorption, with a loss of 0.34-7.7 mm of ridge width and
0.2-3.25 mm of vertical height during the 6-12 months following
extraction. But socket preservation is successfully performed due to
the reconstruction of socket with autologous bone graft [15,16]. With
the bone reconstruction in the same session with the implant
placement, possible bone resorption can be prevented [17].

The reconstruction of alveolar defects with autogenous block graft is
considered to be the gold standard. However, this treatment requires
two different surgical procedures and takes much time [18]. In this
case report, the ABTB was used to replace autogenous bone block graft
not only for reducing the disadvantages of autogenous bone block but
also for enhancing the predictability of socket preservation.

Generally, the bone substitutes should be estimated whether it has
the properties of autologous bone that promote the healing process or
how well do they match autologous bone grafts. Regarding the
properties of healing, ABTB has almost same composition with
autologous bone such as Type I collagen, minerals and several proteins
[14,19,20]. Structurally, ABTB has 0.2-0.3 mm diamter macropores to
enhance vascular invasion from the host tissues and 3-5 µm diameter
micropores for exchanging proteins between host tissues and dentin
matrix.
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These are the reasons why ABTB showed the osteoinductive and
osteoconductive properties. It also has adequate geometrical similarity
so that it fits into the socket, as it is positioned and structured
according to the existing alveolar bone. Moreover, easy handing and
trimming on the buccal contour makes ABTB more feasible [12].
Similarly, retaining a root for alveolar ridge preservation has been
tested in several clinical studies.

Kim et al. reported that the osteoinductive and osteoconductive
functions of ABTB were verified by histological examination
[19,20-22]. Kim et al. also reported in the long term follow up study of
ABTB that CBA, which were 41.78% in the mandible and 28.28% in
the maxilla, appear to be closely related to decreases in BH because his
phenomenon was mainly caused by a reduction in BH (17.03% in the
maxilla and 40.8% in the mandible) rather than ARW (21.18% in the
maxilla and 24.61% in the mandible) [23].

These findings from long-term follow-up are also promising relative
to other results, which indicated that the mean resorption volumes for
14 patients with 32 iliac and chin grafts at one year after implant
positioning were 35-51%. In contrast, mean volume reductions of
16.2% at 6 months (15 patients) and 19.2% at 12 months (five patients)
were observed in other studies [24]. Verhoeven et al. reported a 36%
mean resorption rate for the graft, with resorption mainly occurring
during the first year after surgery [25].

Even though our case reports showed more resorption of buccal
area 54.1% (Case 1) and 54.6% (Case 2) than the long term follow up
report (average 28.28%), not only the volume and shape of
corticocancellous bone were maintained but also the quality of alveolar
bone were continuously increased from an average 854 to 2214 (case 1)
and an average of 1113 to 1784 (case 2) in both the cases [23].

Despite the discussed advantages of ABTB grafts, they also have a
few limitations. Tooth extraction is necessary to create an ABTB graft.
The number of teeth available for extraction is limited, resulting in an
unpredictable amount of bone graft material that can be obtained [26].
In this case report, the application of ABTB combined with immediate
implant placement maintained the bone volume and shape for more
than 5 years. These two cases fulfilled the success criteria of implant
dentistry in terms of the universally accepted peri-implant remodeling
[27,28]. Further studies of well-designed, high quality, randomized
clinical trials are required to validate the efficacy of this technique.
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