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Moldable autogenous tooth bone graft (M-AutoBT) in
sinus-related defects with implant: 3 case reports of long-term
follow up
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Purpose: A moldable autogenous tooth bone graft material (M-AutoBT, Korea Tooth Bank, Seoul, Korea), which is made from demineralized dentin matrix (DDM) powder and hydroxypropylmethyl cellulose (HPMC), is sticky and moldable, making it easy to handle and
allowing it to fit into large defects. This case report evaluates the remodeling capacity and long-term stability of moldable demineralized
dentin matrix (M-AutoBT) in three sinus-related cases first reported in 2015.
Materials and Methods: M-AutoBT, which is made from demineralized dentin matrix (DDM) powder and hydroxypropylmethyl cellulose (HPMC), is a sticky and moldable to fit easily into large defects. Cone-beam computerized tomography was used to evaluate the
changes in M-AutoBT around the dental implant in the sinus area from immediately after surgery to the final follow-up (2, 3, and 5 years).
Results: In all three cases, regardless of the sinus graft procedure, M-AutoBT showed successful bone formation around the dental implant
and maintained its volume and the shape of the cortico-cancellous bone without marginal bone loss during long-term prosthetic loading.
Conclusions: HPMC is a base material that contains AutoBT powders and is a moldable and injectable bone substitute material
(M-AutoBT) that can fit into a range of defects. M-AutoBT has osteoinductive and osteoconductive capacities. The present study suggests
that bone-forming capacity and long term stability of M-AutoBT are similar to the conventional AutoBT, regardless of the characteristics
of the defect and the different pathways of the blood supply. Therefore, HPMC powder might be an effective base material for conventional
AutoBT powder. (JOURNAL OF DENTAL IMPLANT RESEARCH 2019;38(1):24-29)
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INTRODUCTION

netic protein (BMP), dentin sialophosphoprotein, and
dentin matrix protein-1. Therefore, the application of den-

Demineralized dentin matrix (DDM) is commonly used
for alveolar bone regeneration because of its close resem-

tin-derived matrix in bone grafting can be effective in
2,3)
promoting bone formation .

blance to natural bone, biocompatibility, excellent os-

In 2008, an autogenous tooth bone graft material

teoinductive and osteoconductive properties, and remod-

(AutoBT, Korea Tooth Bank, Seoul, Korea) was developed

1)

eling capacities . Dentin consists of hydroxyapatite, type I

for clinical applications in Korea. The material was sub-

collagen, and matrix proteins, such as bone morphoge-

jected to many basic and clinical studies and found to be
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an excellent bone graft substitute by allowing bio-re-

to 1 volume ratio after sterilizing with steam for 20 mi-

cycling of the tooth, which was traditionally discarded af-

10)
nutes at 121°C . The AutoBT and HPMC powders were

1,4-6)

ter extraction

. In addition, AutoBT showed great abil-

ity for remodeling and new bone formation in many si-

mixed with double-distilled water (concentration: 3%
weight/weight) at a weight ratio of 20% for viscosity.

7,8)

nus graft studies compared to other bone substitutes .
Ⓡ
Hydroxypropylmethyl cellulose (HPMC. E4M , Colorcon,

CASES PRESENTATION

Kent, UK) was chosen as the base material of AutoBT
(M-AutoBT) to promote bone regeneration activities and

This study included three female patients who under-

increase the viscosity of bone graft substitutes, and its

went maxillary sinus bone graft with #16 implantation.

safety and better performance compared to several other

In case 1 (48 years old), both the alveolar bone and sinus

9)
base materials have been reported . HPMC is a nonionic

repair were required, and was classified as Sinus Class

cellulose fabricated from natural cellulose. The material

II (3 mm＜remained socket wall＜5 mm). In case 2 (62

is treated with sodium hydroxide, and processed with

years old), only sinus repair was required without any

10)

etherized agents . The surgical technique of using

alveolar bone, which was classified as Sinus Class III

M-AutoBT in sinus-related defects was introduced, and

11)
(remained socket wall＜3 mm), as previously reported .

radiological and histological evidence was presented at

In case 3 (51 years old), only sinus repair was required

11)

three to six months after the M-AutoBT graft .

with little alveolar bone; this patient was classified as

The specific aims of this study were to assess the

11)
Sinus Class III and has not been reported elsewhere .

changes in the grafted M-AutoBT in the sinus defect us-

Cases 1 and 2 were introduced as cases #2 and #3 in a

ing cone-beam computerized tomography (CBCT; Vatech,

previous study, which reported the histological findings

Seoul, Korea) and examine the maintenance of corti-

at four months after the M-AutoBT graft. Case 3 was not

co-cancellous bone around the dental implant after a

included in the previous study (Table 1).

prosthetic loading in the sinus. The points of the evaluation are 1) alveolar crestal bone around the implant neck

1. Case 1: sinus class II (3 mm＜remained socket
wall＜5 mm) with a two year follow up

(marginal bone), 2) bone around the implant in a sinus
graft, and 3) cortico-cancellous bone complex.

This case was sinus class II, and was reported pre11)
viously as patient #2 . Both alveolar bone repair and si-

PREPARATION OF M-AUTOBT

nus floor augmentation were needed because less than 5
mm of the wall remained around the socket with sinus

AutoBT powders were prepared, as described pre-

perforation after extracting the upper right first molar.

11)
viously . Briefly, HPMC powders were added to AutoBT

M-AutoBT was placed into the socket and sinus simulta-

powders in one bottle under sterile conditions with a 2

neously via the crestal approach.(Fig. 1A) At eight

Table 1. Summary of the cases
11)

Case

Age

Defect class

Case 1
Case 2
Case 3

48
62
51

Sinus class II
Sinus class III
Sinus class III

Operation
(bone graft, implant)
Crestal, Delayed (8 months)
Lateral, Delayed (4 months)
Lateral, Simultaneous

Cortico-cancellous
Healing period Loading period
bone formation at
(months)
(months)
6)
final observation
6
6
6

10
50
30

++
++
++

Patient number
of previous
11)
study
#2
#3
None

11)

Three Types of Sinus Defect Classification .
Class I: Only alveolar bone repair is required even if sinus cavity is involved (remained socket wall＞5 mm).
Class II: Both alveolar bone and sinus repair are required (3 mm＜remained socket wall＜5 mm).
Class III: Only sinus repair is required without any alveolar bone (remained socket wall＜3 mm).
+: cortical bone formed not completed around implant neck, ++: cortical bone formed completed around implant neck, 0: no cortical
6)
bone formation around implant neck in cone-beam computed tomography .
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Fig. 1. Case 1 with #16 with sinus class II. (A) CBCT showed a lack of remaining alveolar socket wall with sinus floor perforation. (B)
Incomplete bony remodeling at eight months after the graft. (C) The entire implant was surrounded by well remodeled cortico-cancellous
bone without marginal bone loss at 24 months after the graft and 10 months after the final prosthesis loading.

Fig. 2. Case 2 with #16 Sinus Class III. (A) CBCT showed thin sinus floor that required sinus augmentation to place the implant. (B)
Incomplete bony remodeling four months after the graft. (C) The dental implant located into the sinus was surrounded by well remodeled
cortico-cancellous and the sinus floor showed an increase up to 7∼8 mm without marginal bone loss at 60 months after the graft and
50 months after the prosthetic loading. (D) Sagittal CBCT showed thin sinus floor before augmentation. (E) Incomplete bony remodeling
at four months after the graft in the sagittal view of CBCT. (F) The dental implant located in the sinus was surrounded by well
remodeled cortico-cancellous and the sinus floor increased up to 7∼8 mm at 60 months after the graft and 50 months after the
prosthetic loading.

months after the graft, the implant (3.8 mm diameter, 10

bone was repaired completely by cortical bone and sup-

mm length, Damool, Seoul, Korea) was placed (Fig. 1B)

ported by developing cancellous bone without marginal

and loaded six months later. Ten months after prosthetic

bone resorption. In addition, the completion and main-

loading, well remodeled bone was observed around the

tenance of the outer cortex and new bone marrow in the

whole dental implant. No distinction between the alveo-

whole bone housing was observed at two years after the

lus and sinus floor could be made. The alveolar crestal

graft.(Fig. 1C)
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2. Case 2: sinus class III (remaining socket wall＜3

3. Case 3: sinus class III (remaining socket wall＜3

mm, without any alveolar bone) with a five year

mm, without any alveolar bone) with a three year

follow up

follow up

After extracting the upper right first molar, there was

After extracting the upper right first molar, there was

only thin sinus floor without any alveolus.(Fig. 2A and

only a 2 or 3 mm thickness of alveolus.(Fig. 3A)

2D) M-AutoBT was applied to augment the sinus floor

M-AutoBT was applied to augment the sinus floor by the

via the lateral approach. Four months later, the implant

lateral approach with simultaneous implant placement

(Damool, 4.1 mm diameter, 10 mm length, Seoul, Korea)

(3.8 mm diameter, 10 mm length, Dio, Busan, Korea).(Fig.

was placed successfully.(Fig. 2B and 2E) Six months

3B). Prosthetic loading was performed after six months.

passed before prosthetic loading was performed. Fifty

Increased bone density was observed on the lateral open-

months after loading, the crestal bone was maintained

ing area and roof of the implant in the sinus.(Fig. 3C)

without any marginal bone resorption. The dental im-

Crestal bone that was fully supported by cancellous bone

plant located in the sinus was surrounded by a well re-

was maintained without any marginal bone resorption.

modeled cortico-cancellous bone complex that could be

The dental implant inserted into sinus was surrounded

regarded as mature bone marrow. Marginal bone around

by well remodeled cortico-cancellous bone complex at 36

the implant neck was also fully supported by cancellous

months after the graft and 30 months after the

bone.(Fig. 2C) In the sagittal view of CBCT, the thickness

loading.(Fig. 3D)

of thin sinus floor (Fig. 2D) was increased to 6 or 7 mm
with bicortical bone supported by fully developed can-

DISCUSSION

cellous bone.(Fig. 2F) This result suggests that M-AutoBT
has remodeling capacity around the implant in the sinus
50 months after a prosthetic load.(Fig. 2C and 2F)

DDM was defined as acid-insoluble, enlarged dentinal
tubules with loosened collagen fibers produced by a de-

Fig. 3. Case 3 with #16 Sinus Class
III. (A) CBCT showed shallow alveolar
bone with little bone marrow that
required sinus augmentation to
place the implant. (B) Implant
placement and sinus augmentation
along the implant surface were
achieved simultaneously via the
lateral approach. (C) CBCT showed
that the bone density was increased on the lateral opening area
and roof of the implant in the sinus
at six months after the graft. (D)
CBCT shows that the dental implant
located into the sinus was surrounded by well remodeled corticocancellous bone without marginal
bone loss at 36 months after graft
and 30 months after loading.
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mineralization process. The material could release the

11)

In case 2 (case #3 in the previous report)

and case

type I collagen matrix with hydroxy-apatite and natural

3, which were classified as Class III, a sinus augmentation

growth factors from the dentin through the increased sur-

procedure was needed because there was little or no si-

1)

face by the demineralization process . HPMC has been

nus floor and alveolus to secure the primary stability of

used to fabricate injectable calcium phosphate alloplastic

the dental implant. The previous study showed the histo-

bone substitutes in many clinical applications, such as the

logical findings of a regularly arranged homogenous

repair of alveolar bone defects and sinus augmentation.

bone structure that was consistent with maturated la-

No adverse reaction or infectious complications were ob-

mellar bone at four months after the graft. The histo-

9)

served during the postoperative phase . HPMC mixed

logical nature was almost homogenous in previous study,

with DDM had an additional biologic effect on bone for-

which could be due to the additional biological effect on

10)
mation in the extraction socket .

10)
the bone formation of HPMC .

This study examined the remodeling capacity of DDM

In all three cases, regardless of the sinus graft proce-

combined with HPMC (M-AutoBT, Korea Tooth Bank,

dure, M-AutoBT showed successful bone formation

Seoul, Korea) in sinus-related defects based on the first

around the dental implant and maintained its volume

11)
clinical report in 2015 . Because of the innate type I col-

and shape of cortico-cancellous bone during prosthetic

lagens in the dentin matrix, DDM (AutoBT, Korea Tooth

loading for a long time. The nature of bone formed by

Bank, Seoul, Korea) could repair the alveolar socket and

M-AutoBT was characterized as a well-formed corti-

restore the functional cortico-cancellous bone around the

co-cancellous bone complex, which had been undergoing

12,13)

dental implant after a prosthetic loading

. On the other

a remodeling process during functional loading.

hand, the remodeling activities of the bone formed

CONCLUSION

around the dental implant in the sinus has not been con14)
firmed even after functional loading of the implant .

Therefore, it is important to confirm whether the new

HPMC, as a base material that contributes AutoBT

bone in the sinus can maintain its quality via continuous

powders, is a moldable and injectable bone substitute ma-

remodeling under a functional load for a long period.

terial (M-AutoBT) that can fit into various defects.

Since 1985, Lekholm and Zarb evaluated bone quality

M-AutoBT exhibited osteoinductive and osteoconductive

as the thickness or cortical plate and volume of bone mar-

capacities. The present study suggests that the bone-form-

15)

row . As CT is used widely, the regeneration aspect of

ing capacity and long term stability of M-AutoBT was

the cortical plate and bone marrow (the cortico-cancellous

similar to the conventional AutoBT, regardless of the

bone complex) are evaluated for remodeling aspects after

characteristics of the defect and different pathways of

16)
a graft .

blood supply. Therefore, HPMC powder might be an ef11)

In case 1 (case #2 in the previous report) , which was

fective base material for conventional AutoBT powder.

classified as sinus Class II, both sinus and alveolus need-
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dense fibrous connective tissues in the sinus. This is possible because the characteristics of the blood supply in the
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