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Bone regeneration with autologous dentin: a case

report and histological analysis

Abstract

Introduction: Bone regeneration in post-extraction sockets has been frequently used with
bone grafts, some authors have proposed the use of autologous dentin as a substitute for
these bone grafts.

Materials and methods: An extraction and an autologous dentin regeneration was
performed in a 28-year-old patient on tooth 21, it was evaluated radiographically at 9
months and subsequently histological study, to evaluate the results at a microscopic level.

Results: Clinically good tissue integration was observed. In the biopsy, a physiological
bone remodeling was observed, where the dentin particles are biologically integrated with
the adjacent alveolar bone.

Discussion: Bone crest volume was preserved, soft tissues healed properly and without any
signs of inflammation

Conclusions: In this case report, an adequate integration of dentin with the patient’s
bone tissues was observed. There is still limited evidence on the use of autologous dentin
as a bone substitute, controlled clinical trials are required to assess the outcome of the
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Introduction

It has been established that the extraction of a tooth is followed
by an imminent reduction of the horizontal and vertical dimension
of the alveolar bone,'? and in addition to that bone resorption occurs
especially in vestibular of anterior teeth and premolars, where the bone
is thinner.>* Different therapeutic alternatives have been proposed
in recent decades for bone regeneration, including autologous bone
grafts, allografts, xenografts and alloplastic materials.’

Since 1942, an experimental study in dogs reported the histological
reactions of the tissue in the presence of root fracture, finding pulp
vitality after the healing period. Additionally, it was observed in some
dogs that the coronal part of the pulp was protected by epithelial
gingival growth. In 1961, Bjorn described the technique of root
immersion to preserve the volume of the alveolar bone in patients
using complete dentures, finding that the height of the ridge was
maintained after performing the procedure.® Recently, new surgical
techniques have been described, such as the “socket shield” technique,
in which the vestibular wall of the tooth to be extracted is preserved
inside the socket, in order to prevent the resorption of the vestibular
bundle bone.”®

The application of autologous dentin, as a bone substitute for a
ridge augmentation procedure, has been described as an alternative
to avoid biomaterials.*!” since the organic and inorganic component
of said tissue resembles the properties of the bone.!! Histological
studies have reported that dentin contains osteonectin, osteocalcin,
bone sialoprotein and osteopontin that are important proteins for bone
formation and differentiation.'>!?

Recent studies have evaluated bone regeneration with autologous
dentin and subsequent implant placement, with follow-up to 12 and
24 months, showing implants in appropriate conditions and without
complications.*!°

Materials and methods

28-year-old male patient, dental and skeletal Angle class II,'
ASA L' smoker of <10 cigarettes a day, with orthodontic treatment
since 2010, with little adherence to therapy, and periodontal disease;
presenting tooth 21 with Samet & Jotkowitzprognosis,'® due to an
initial caries that evolved to a crown fracture and a residual root which
had to be endodontically treated, and currently has a healthy apex
(Figure 1)."°

Figure | Initial clinical and radiographic situation.

The treatment plan consisted of periodontal therapy, fixed
provisionalization of tooth 21, orthodontic activation for space
closure and orthodontic extrusion of tooth 21, removing the filling
from the root canal of tooth 21 and coronal seal, dental extraction
and preservation of residual ridge using particles of the dentin from
the extracted tooth. The patient fully understood the nature of the
proposed treatment and signed an informed consent.

The surgical field was prepared following the protocols of asepsis
and antisepsis, anesthesia with articaine 4% epinefrine 1:100,000 in
the surgical area (tooth 21). Atraumatic removal of the residual root
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(tooth 21) without flap elevation (Figure 2). Curettage of the socket and
irrigation with chlorhexidine 0.12%. With magnification root cement
was removed from the root extracted with diamond burrs (previously
treated endodontically and filling free). The root was crushed with
bone crusher to create a particulate material of approximately 450
(Figure 3). Mixing of the particulate material with patient’s blood
to hydrate graft (Figure 4). Full thickness flap in vestibular from 11-
21-22. An incision was made on the palate to obtain a connective
tissue graft and epithelium (Inlay-Onlay), which was fixed with non-
absorbable suture (Cytoplast® 4-0) at the extraction site to use as a
biological membrane and favor a seal (Figure 5).The socket was filled
with dentin graft (Figure 6), It was sutured to ensure a primary wound
closure with non-absorbable suture (Figure 7), and an immediate
periapical X-ray was taken after the procedure was finished (Figure
3).

Figure 4 Dentine particles hydrated with blood.

The patient was prescribed with Amoxicillin cap 500mg every 8
hours for 7 days, Meloxicam tab 15mg every 24 hours for 5 days,
chlorhexidine Gluconate rinses 0.12% twice a day for 10 days and
spray with triticum vulgare (fitoestimuline®) 4-6 times a day for
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15 days. Post-surgical review was performed 7 and 14 days after
the procedure. The sutures were removed 14 days later (Figure 9).
The patient attended periodontal control every 3 months after the
procedure.

Figure 7 Sutures.

Figure 8 Immediate post-surgical X-ray.

After 9 months after the procedure, it was decided to perform a
biopsy of the grafted site, implant planning was not performed since
the patient has not yet finished closing spaces with orthodontics. The
soft tissue was observed in optimal conditions and the gingival margin
of the edentulous area was healthy (Figure 10).
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Figure 10 9 months of healing.

Results

CT scan of the area was performed to verify graft integration. With
local anesthesia, a full thickness flap was raised in the area of tooth 21
to obtain a 2mm diameter biopsy by means of the use of a trephine,
which was sent to the laboratory for histological study.

Clinical evaluation

After tooth extraction and preservation of the bone ridge with
dentin particles, healing proceeded without complications or signs of
reaction to a foreign body. The soft tissues closed completely after 2
weeks and remained stable until 9 months of healing.

Radiographic and tomographical evaluation

Intraoral X-ray show the compromised tooth at the start of the
study and the post-extraction socket containing dentin particles.
After 9 months of healing, the hard sheet disappeared completely and
the area previously grafted with dentine particles acquired the same
appearance as the surrounding bone tissue (Figure 11). The CT scan
performed 9 months after the procedure revealed the preservation of
the alveolar crest. The vestibular bone table was reabsorbed, but the
dentin graft could compensate for the marginal bone remodeling. The
anterior cavity seemed to be completely filled with new mineralized
tissue.

Histological evaluation

It was decided to obtain a biopsy of the area to confirm tissue
formed 9 months after surgery (Figure 12). The bone section shows
dentin fragments partially or completely surrounded by newly
formed bone (Figure 13). The newly formed bone joins the single
root fragments. The spaces between the root and bone fragments are
filled with connective tissue and vessels. No inflammatory reaction is
evident. When a cross section of the biopsy sample cone is examined,
the connective tissue is evident, indicating that physiological bone
remodeling is taking place that affects both the root fragments and
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the bone. Root fragments contain dentin areas and no cement was
reported. The newly formed bone has an obvious intimate contact
with the dentin, which evidences biological compatibility. The newly
formed bone areas along the dentin fragments show osteocytes in the
bone. On the surface of the bone, an osteoid layer and bone-forming
osteoblasts are evident, indicating continuous bone formation.

Figure 13 Biopsy.
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Discussion

The objective of this case report was to report the use of dentin
particles used for the preservation and regeneration of bone from the
extracted site. Clinical reentry at 9 months revealed that the graft was
incorporated and stimulated the formation of new bone in the socket.
Bone crest volume was preserved, soft tissues healed properly and
without any sign of inflammation. These positive findings corroborate
the results reported by other authors®® as biomaterials for bone
regeneration or preservation of the bone ridge.

From a clinical point of view, extracted teeth can be used as well
as grafts, blocks or particles. The extracted dental roots have been
used as blocks to preserve bone volume in other clinical studies,?
revealing a structural and biological potential to serve as an alternative
autograft for bone regeneration or preservation of the alveolar ridge,
and additionally without representing an extra cost to the patient. As
the dentin graft maintains the structure of the collagen, it appears
to be able to preserve both the height and width of the bone ridges,
suggesting that dentine graft can be used as an autogenous biomaterial
useful for bone ridge preservation.?!

Conclusion

There are limitations in the available studies and limitation for the
non-adherence to orthodontic treatment of this patient. This proposal
could be considered as an alternative regenerative therapy. With the
results obtained in the biopsy, it could be said that it could be feasible
to perform the insertion of an implant, however, as in many cases of
bone regeneration, some additional graft may be needed at the time
of said intervention. The volume has been maintained over time,
suggesting that dentin could be used as bone filling material.
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