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Abstract
When the extraction site has insufficient bone height or volume for an implantation, an autogenous tooth bone 

block for a socket reconstruction and bone graft can be implemented. In these case studies, we obtained outstanding 
treatment outcomes using autogenous tooth bone block reconstructing extracted socket and ridge augmentation. This 
study presents its clinical and radiological findings together with reviews of related literature.
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Introduction
It has been reported that implant therapy for the posterior 

edentulous area is widely being used and its long term prognosis is 
outstanding. However, when the bone quality of the implant placement 
site is poor or the amount of residual bone is insufficient, bone graft 
is inevitable. In such situations, autogenous, allogenic, xenogenic and 
synthetic bone can be utilized as bone graft materials, and each of 
them has its strengths and weaknesses [1]. Allogenic and xenogenic 
bone have a risk of infectious contamination. Xenogenic and synthetic 
bone show healing through osteoconduction despite of their relatively 
affordable prices. Autogenous bone is regarded as the “gold standard” of 
bone graft due to its biocompatibility; it does not have immune rejection 
response and displays every function of bone formation, osteogenesis, 
osteoinduction and osteoconduction, and it also offers high stability 
and low rate of complications after bone graft. However, the weaknesses 
of autogenous bone are that the collection of it is limited, additional 
surgery is required in the donor site and the resorption amount after 
grafting is high [1-3]. Today, autogenous tooth bone graft material is 
often used as an alternative bony substitute and its excellence has been 
proved through many studies [4-10].

We installed the implant after grafting using autogenous tooth 
block in the patients whose residual bone to inferior alveolar nerve 
canal was significantly insufficient. The satisfactory clinical outcomes 
were obtained. We present case reports with literature review. 

Case Studies

Case 1 (Figure 1)
A female patient, aged 39, visited the hospital to restore the left 

mandibular 2nd molar missing area. A year ago, the patient received an 
intentional replantation, but its outcome was a failure and the tooth 
was extracted. The extracted tooth was treated as demineralized tooth 
block and stored. Through panoramic radiography, it was determined 
that the height of the residual bone to the inferior alveolar canal was 
significantly insufficient and implant installation was impossible.

Flap elevation under local anesthesia was performed removing 
residual granulation tissue completely, and then demineralized tooth 
block was grafted and covered with resorbable collagen membrane 
(Bio-ARMTM, Collagen Matrix, Inc., USA). About 5 months later, the 
healing state of the grafted site was good so a short implant (TS III 

SA Fixture, 5D/6L, OSSTEM implant Co, Busan, Korea) was placed. 
Implant primary stability was excellent, and the 2nd surgery was 
performed 9 months later. Upper prosthetic treatment was performed 
and 14 months after final prosthetic delivery, the prosthesis continued 
to function normally without unusual discomfort or complications. 

Case 2 (Figure 2)
A male patient, aged 39, visited the hospital to restore his missing 

teeth in the right mandibular posterior area. There were severe bone 
loss and multiple teeth mobility due to progressive periodontitis. 
In particular, vertical alveolar bone resorption was severe in the 
right mandibular 1st molar area and the distance to inferior alveolar 
canal was only about 4 mm. First, the maxillary hopeless teeth were 
extracted and then demineralized tooth bone block and chips were 
fabricated. Sinus bone graft and ridge augmentation were performed 
under general anesthesia. In particular, ridge augmentation in the right 
mandible 1st molar area was performed using demineralized tooth bone 
block and chips and a barrier membrane was not used. 7 months after 
the bone graft, flap elevation was performed to place an implant in 
the right mandible 1st molar tooth region. The consolidation of bone 
graft was excellent. An implant (Superline Fixture, 5D/8L, Dentium, 
Seoul, Korea) was installed, xenogenic bone graft material (BioCeraTM, 
particle size 0.4~0.6 mm, 0.25cc, Seongnam, Korea) was applied 
around small implant dehiscence defect, and then resorbable collagen 
membrane (CollaGuideTM, Bioland, Cheongwon, Korea) was covered. 
Primary stability measured using Osstell Mentor was 75 ISQ. After a 
three-month healing period, the 2nd implant surgery was performed 
and the secondary stability measured with 81 ISQ. One week after the 
2nd surgery, an impression was taken to manufacture the prosthesis and 
the upper prosthesis was delivered. Radiographs were taken at 6, 9, 12, 
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and 15 months after prosthetic function. The prosthesis continued to 
function normally without unusual discomfort or complications, in 
particular, the increased bone density was observed around the implant.

Discussion
Kim et al. have been performing studies of producing bone graft 

material with extracted human teeth since 1993. However, these studies 
focused on making powder and block type bone graft materials after 
burning teeth at high temperatures in order to suppress immune 
rejection response. These researches have been made with the aim to 
replace synthetic bones [11-16]. In 2008, Kim et al. developed a method 
named “autogenous tooth bone graft” which grafted for the patient 
after extracted tooth of the patient was fabricated into the particulated 
bone graft material and put to practical use it for clinical application. 
Autogenous tooth bone graft material was found to possess functions of 
osteoinduction and osteoconduction both of which display outstanding 

bone regeneration. When bone formation is induced with autogenous 
tooth bone graft material, the tissue specimens displayed outstanding 
bone regeneration within 3 to 6 months regardless of the barrier 
membrane. This study discovered that autogenous tooth bone graft 
material was slowly absorbed as time progressed and newly formed 
bone grew in great union with the autogenous tooth bone graft material 
at the resorbed site [10,16-18].

Autogenous tooth bone graft material has two forms; powder type 
and block type. Powder type is easy for dentists to handle like other 
bone graft materials, but maintaining the proper form is a challenging 
obstacle. On the contrary, block type is difficult to fix or produce, but 
maintaining its form is easy. 

When a large amount of bone increase is required for the restoration 
of severe bone loss or ridge augmentation, autogenous bone graft 
produces the best outcome. Autogenous bone can be collected from 

Figure 1:  A case of autogenous tooth bone block socket graft followed by implant placement in a 39-year-old female patient.
A. A panoramic radiograph at the initial examination
B. Autogenous tooth bone block had been grafted in the tooth extracted site
C: Postoperative periapical radiograph
D. 5 months after the graft, well-formed new bones were observed 
E. Short implant was placed at the site
F. Periapical radiograph after implant placement
G. Periapical radiograph of the left mandibular second molar 14 months later after prosthetic loading
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proper storage method can be implemented. However, the weakness of 
autogenous tooth bone graft material is that it can only be implemented 
when there is a tooth to be extracted and due to this reason, the supply 
of autogenous tooth bone graft material is limited by numbers. In such 
case where supply is insufficient, mixing other bone graft materials 
such as xenogenic bone or synthetic bone may overcome such 
obstacles. As the amount of residual bone was significantly poor for 
implant placement in these cases, bone graft procedure had to precede 
implant placement. By placing implant after a certain period of healing, 
successful prosthetic treatments were completed. The resorption of 
marginal bone around the implant was small and the stable outcome 
was maintained throughout the clinical and radiological assessments. 
In particular, the radiographic bone density in case 2 continued to 
gradually increase as time progressed. In this study, however, single 
short implant was installed at the posterior mandible and crown/
implant ratio was not favorable. So the long-term observation of these 
cases is necessary for the evaluation of the stability of autogenous tooth 
bone graft and prognosis of short implant.

endochondral bones such as ilium, rib and tibia, or intramembraneous 
bones such as calvaria and facial bone. Endochondral bone is limited in 
use because its resorption amount after grafting is high and secondary 
damage occurrs at the donor site. On the contrary, intramembraneous 
bone graft is known for early revascularization and maintenance of 
bone volume due to slow resorption [19,20]. Kim et al. stated that 
autogenous tooth bone graft material is a great alternative for free 
autogenous bone graft, especially when local ridge augmentation is 
implemented [10]. Autogenous tooth bone block has been mainly used 
for ridge augmentation or extraction socket restoration. Some studies 
observed bony healing was fast with abundant lamellar bone formation. 
Due to such observations, autogenous tooth bone block was regarded as 
a biocompatible material, which was not resorbed in early stage, capable 
of bone healing through osteoinduction and osteoconduction [4,5,18].

The extracted 3rd molar or premolar tooth for orthodontic treatment 
could be utilized as autogenous tooth bone graft material with proper 
treatment. Deciduous tooth can also be utilized as bone graft material if 

Figure 2: A case of ridge augmentation using autogenous tooth bone block and chips followed by implant placement in a 39-year-old male patient.
A. Pretreatment panoramic radiograph. Notice that the absolute short distance between the residual ridge crest and inferior alveolar nerve canal
B. Autogenous tooth bone chips and block (sheet-formed) had been grafted in the site
C. Postoperative periapical radiograph
D. 6 months later, autogenous tooth bone block was still remained on the graft site and no severe graft material resorption was detected. Then the implant fixture 
was installed
E. Periapical radiograph after implant placement
F. The 2nd surgery was done after 3 months. Notice that the peri-implant bone density is getting denser
G. Periapical radiograph after prosthetic delivery
H. Periapical radiograph 15 months after prosthetic loading.
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