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Use of BMP-2 in sinus augmentation

past, present and future
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(Peri-implantitis: tools for surface detoxification)
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Contemporary approach for overcoming the implant
prosthetic complications

Makoto Shiota w4

- 1980-1984 Tokyo Medical and Dental University, Graduate School
- 1984-1988 Tokyo Medical and Dental University, Dental Resident
- 1988-1996 Tokyo Medical and Dental University, Research associate
+ 1996- Tokyo Medical and Dental University, associate professor

When we trace back the history of ora implantology, we understand that its concept has progressed from the
bottom-up treatment, the restoration driven treatment into the patient centered treatment. Actualy implant practitioners are
right now required to fulfill patients high qudity expectation that consists reasonable functiond recovery and optimum
aeshetics. To achieve these favorable result, correct implantation postion and adequate graft in implant surgery become
paradoxicaly important. Such a sStuation is thought to be redized by accurate diagnosis with the simulation software
based on CT data In this lecture, the plan-making based on 3D X-ray Diagnoss that is focused to implant aesthetics will
be provided.
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Guided bone regeneration using
1-ethyl-3—-(3—dimethylaminopropyl!) carbodiimide
(EDC)-cross-linked type-I collagen membrane with
biphasic calcium phosphate at rabbit calvarial defects

'MCHEID RITICHS RIFUEIMA, S RIE RIS, *HsthEm RICEE RIF WS mA

Introduction : The purpose of this study was to evauate the efficacy, biocompatibility and degradation kinetics of a
novel 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC)-cross-linked type | collagen membrane for regeneration of
rabbit cavarid defects.

Materials and method : EDC crosslinked type | collagen membrane and macroporous biphasic cacium phosphate
(MBCP) consisting of 60% hydroxyapatite and 40% /3 -tricalcium phosphate were used in this study. Four circular defects
(2=8mm) were created in each cdvarium of 12 mde white rabbits. The experimental groups randomly alocated to the
defects were as follows — (1) sham control, (2) EDC-cross-linked collagen membrane (EDC membrane), (3) bone graft
(BG), and (4) bone graft with collagen membrane (B-EDC membrane). Specimens were harvested at 2 weeks (n=6) and
8 weeks (n=6) postoperetively for observationa histology and histometricd analyss.

Result : The histologic observation showed close adaptation of the EDC membrane to the defect perimeters adong with
vacularization of the membrane a 2 weeks. Direct gpposition of new bone on to the collagen matrix could be observed
displaying adequate tissue integration. Collapsing of the centrd portion of the membrane could be seen in the EDC
membrane group, and both BG and B-EDC membrane groups showed greater total augmented area and new bone area
than the EDC membrane group. The membrane was largely unresorbed at 2 weeks, and a 8 weeks the overdl shape of
the membrane was gtill maintained suggesting sustained barrier function a 8 weeks.

Conclusion : Within the limits of this study, it may be concluded that EDC-cross-linked collagen membrane is a safe
biomeateria with adequate tissue integration and resorption kinetics to support bone regeneration when used in conjunction
with bone filler.
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Application of low—dose Escherichia coli derived rhBMP-2
carried by biphasic calcium phosphate enhances bone
regeneration in rabbit calvarial defect model

o
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Purpose : The am of this study was to evaluate rabbit cavariad bone defects heding after application of limited dose
(1.5¢g) of Escherichia coli derived recombinant human bone morphogenetic protein-2 (ErhBMP-2) which was carried by
biphasic cacium phosphate (BCP; hydroxyapatitel 8 -tricalcium phosphate ratio of 30/70) or absorbable collagen soonges.
(ACY)

Materials and Methods : Four 8mm circular calvarid bone defects were made in sixteen rabbits, and filled with
none, BCP, ErhBMP-2-loaded ACS, ErhBMP-2-loaded BCP. 1.5¢1g of ErhBMP-2 was loaded in each defect. The animds
were dlowed to hed for ether 2 or 8 weeks and were evauated by dinica, micco C-T, histologicd and
histomorphometric anaysis.

Results : There was not remarkably specific clinica findings. In micro C-T, histologicd views, low-dose ErhBMP-2
loaded group was able to be observed extensve new bone formation. However, bony collgpse of upper defect borders
was found in ErhBMP-2-loaded ACS group. Histomorphometric results showed a statisticaly significantly more increased
amount of newly formed bone in 8 weeks than 2 weeks at dl groups. (p<0.05) And, dso there were datigticaly
dgnificant differences in both new bone formation and amount of augmented area between ErhBMP-2-loaded BCP and
control, ErhBMP-2-loaded ACS groups of 8 weeks heding period.

Conclusions : Application of low-dose (1.5¢g) ErhBMP-2 plays as growth factor for bone regeneration in rabhbit
cavarid defect. And compared to ErhBMP-2 loaded ACS, ErhBMP-2 loaded BCP showed ddistically significant
difference in both new bone formation and amount of augmented area.
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Osteoconductivity and volume stability of biphasic
calcium phosphates with different compositions
in rabbit sinus model

Purpose : The am of this study is to compare long-term stability and bone-forming capacity of biphasic calcium
phosphate (BCP) with different ratio of 3-TCP and HA in rabbit sinus modd.

Materials and Methods : The sinus windows were prepared bilaterdly in five New Zedland white rabbits (2.5-3.5
kg). Each sinus was grafted with one of the following groups; BCP with a HA/ 3-TCP ratio of 70/30 (TCP30) and BCP
with a HA/ A -TCP ratio of 30/70 (TCP70). After 4-month of heding, calcein green was injected and the animas were
sacrificed 5 days efter injection. The specimens were andyzed histologically, histomorphometricaly and with
micro-computed tomography.

Results : Histomorphometrically, the area of total augmentation, new bone and resdud materia, and the ratio of bone
to materid contact did not differ significantly. Volumetric analysis by micro-CT reveded that tota augmented volume
and new bone did not show datistica difference, but resorption of materials was statigticaly higher in the TCP70 group
than TCP30 group. Trabecular thickness, number and separation did not show datisticaly significant difference between
the two groups. Histologicaly, the residud materid in the TCP70 group was more scattered than the TCP30 group. The
fluorochrome labdling with calcein green showed that bone-forming activity of both materiad was amost over a 4-month
of heding.

Conclusions : The volumetric stability and bone-forming capacity of BCP with an HA: 3-TCP ratio of 30:70 and
70:30 was comparable a 4-month of heding, which indicates that both materids are effective for sinus augmentation.
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Implant placement with Maxillary Sinus Bone Grafting in
severely defected maxillary alveolar ridge : case report

In many cases of dental implantation, due to its Type 3 or Type 4 bone type, the maxilla shows poorer initia fixation
than the mandible. In addition, resorption of the aveolar bone and increasing Snus ar pressure(pneumatization) make the
basa surface of sinus and the maxillary aveolar ridge more closer, to make even harder to implant a fixture, has enough
length. Maxillary sinus bone graft with Laterad gpproach technique has a benefit on a patient, who has severdly defected
maxillary aveolar ridge, by augmenting enough amount of bone graft meterias.

In this case, a patient, has severdy defected maxillary aveolar ridge, had been trested by using a combination of
dlogenic bone, synthetic bone, and heterogenic bone through maxillary sinus bone grafting with lateral approach
technique. As a result, we could get enough amount of maxillary aveolar bone reconstruction for multiple dentd
implantation, and we report this case.

41



Clinical study about the correlation between
general diseases and Medication-related
osteonecrosis of the jaw
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Purpose : Although the first Medication Related Osteonecrosis of Jaw(MRONJ) case was reported over a decade ago,
the pathophysiology of the disease has not been fully ducidated. Among of hypothesis, It is claimed that inhibition of
angiogenesis provoke the occurrence of osteonecrosis. Osteonecross is classcdly consdered an avascular necrosis or
interruption in the vascular supply. With the assumption that the osteonecrosis is caused by anti-angiogenesis, we have
investigated the systemic disease associated with anti-angiogenesis. We investigated that how Drugs or systemic diseases
associated with anti-angiogenesis affects osteonecross.

Materials and Methods : The evauation of clinica data of retrospective cohort study about 135 paients. Data
collection - 2012.01 ~ 2013.12 a Department of Ord and Maxillofacial Surgery at the Dentd Hospitd of Wonkwang
Universty. Medical history, biopsy results were reviewed. We investigated hypertension, DM, arthritis, hyperlipidemia
Satisticd andysis was performed using Fisher's exact test and Simple & Multiple Logistic regresson andysis and With
STATA 130.

Results : Each group was 33 people (BRONJ group) 26 people (not BRONJ group) 32 people (Osteomyelitis group)
44 people (Control group). Average age in each group were very smilar. There were sgnificantly lower incidence of
rheumetoid arthritis in the control group and percent of Patients without systemic disease in control group was 54.5%.
it was higher than other groups.

Conclusions : Hypertenson and digbetes was not a statigticaly significant. And BRONJ or Osteomydlitis is less risk
in patients without systemic disease. The occurrence of osteonecrosis in relatiion to hyperlipidemia and Rhaumeatoid
arthritis agents were datidtically significant. It can be inferred to be due to the effect of antiangiogenesis. Because the
two diseases are known to have antiangiogenic effects, | think that the osteonecross by anti-angiogenesis could be
supported.

42



LhetelSxI0rERatetz] 2015 A st=i=]

Recombinant human bone morphogenetic
protein—2(rhBMP-2) in the treatment of mandibular defect
after ameloblastoma resection : A Case Report

QX! 2L

Toymp
o

rio

O
__
_[on

I ATICHEE DY IAL, U RI93t AT

Ameoblastoma is a locally aggressive tumor most often found in posterior body and angle of the mandible. Although
ameloblastoma has histological characteristics of benignity, they have a high percentage of loca recurrence and possible
maignant development if treated improperly. This report presents a trestment of unusual mandibular sequelae after tumor
resection using recombinant human bone morphogenetic protein-2 (rhBMP-2). Eighteen months after surgery, the patient
was asymptomatic, without signs of infection or rgjection, and bone repair with rigidity compatible to an immature bone
Structure was observed. Recondtruction of large mandibular bone defect with combination of rhBMP-2 achieving a
satisfactory result with less invasive and minimum morbidity has been demonsirated.

The purpose of this study is to present our experience with a use of available rhBMP-2(Cowelmed, Korea co.) for the

reconstruction of bone defects. We present case of reconstruction that show the possible use of rhBMP-2 for bone tissue
engineering in patients with significant bony defects.
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Correlations between maxillary sinus anatomic variations
and incidence of maxillary sinusitis after sinus lifting

Sinus lifting is highly successful surgical procedure aimed at creating space by devating the Schneiderian membrane
in which to place the graft materid or denta implants on upper dentd arch. Given the fact that any surgical procedure
may lead to a transent inflammatory reaction, the possibility of postoperative infectious sequelae should be considered.
Especidly, sinus devation may impair physiologicad maxillary sinus drainage into middle meatus by inducing transient
inflammatory peri-ostium swelling or other mechanisms predisposing to acute maxillary sinusitis. Therefore, the intrinsic
potentiad of recovery of the norma maxillary sinus function after sinus lifting, which depends on its basdine anatomica
and physiological condition, must be considered.

Severd studies investigated the correlation between the anaiomic variations of maxillary snus and maxillary sinustis
and, dill theré's controversy, some of them concluded tha there is reationship. In particular, the shape of foramen
ostium and uncinate process, structure of maxillary sinus on latera nasa wal, is one of the important factors that impact
on maintenance of maxillary sinus function. The patency of foramen ostium can be compromised by variation of anatomic
sructure, such as bending of uncinate process or devation of the nasa septum

The am of this study is to find out whether the anatomica variation of uncinate process, nasd septum and foramen
ostium can influence on the incidence of maxillary sinusitis after sinus lifting.
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Implant surgery recorded, edited and
shared by smartphone

o
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Smartphone are widdly provided and it has enabled various usages. The clinica process can be recorded and shared
by smartphone. In this study, an implant surgery was recorded, edited and shared by smartphone.

Before implant surgery, rigid stand was set up to hold smartphone. Smartphone records the implant surgery and the
clinician can fully control the recording. Application (iMovie) was used to edit the video, which was later uploaded to

Youtube. The link was created in QR code and shared by the students.

Smartphone can change lots of things as wel as the denta clinic. We hope to utilize the smartphone more in the

future.
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Implant placement with simulataneous
lateral approach sinus lift
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Pneumatization of maxillary sinus makes the implant placement difficult due to the lack of vertical/horizontal bone

volume and the poor boen quaity. Therefore, a number of protocols are reported to increase the success rate of implants
placed in the posterior area of maxilla. In this case report, laterd gpproach sinus lift was performed and the implant

placement was simultaneoudy performed. Later rolle technique was used to maximize the thickness of bucca gingiva

4.0x 10 mm implant was placed and sinus graft was performed (Osteon, Collatape). After 4 months, implant was

exposed by the second stage surgery, and PTV was -7.0. The patient showed satisfaction.

During the follow up period, patient reported no discomfort, and no resorption of margina bone was noted.
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One stage implant placement using palatal undermining
releasing incision (PURI) techniquel

Pneumatization of maxillary sinus leads to the deficienct dveolar bone height to place dental implants. Boyne and
James introduced lateral gpproached sinus lift in 1980's and Summers proposed the osteotome technique in 1994. In this

cae report, crestal approach sinus lift was performed and implant was placed.

64 years old mae patients visited with the missing state on #26, and 27. BAOSFE was performed and MBCP bone
graft was placed. Implants were dso placed and 1SQ was 69 and 58 respectively. Minor bone defects were grafted with
MBCP and Biogide. Five months after the surgery, the prosthesis was placed and one year follow up showed no margina

bone loss.
Remaining bone of 5 mm shows satisfactory results after sinus lift of BAOSFE and implant simultaneous placement

Longer term of follow up is required for the objective observation.
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Analyzing center of rotation of the mandible using
computer simulation

Ho Beom Kwon, Won-Sup Lee, Kyung—-Hoi Heo, Ji-HYoung—Jun Lim
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Statement of problem : The traditiond hinge axis theory that is often used to guide clinica procedures and
articulators is chalenged by the concept of the instantaneous center of rotation (ICR), which is becoming more prevaent
in modern explanations of mandibular movement. The purpose of this study was to reproduce mandibular opening and
closing movements using three-dimensional computer simulations and to andyze the traditiond hinge axis theory and ICR
projected in the two-dimensiond mid-sagittd plane.

Materials and methods : A three-dimensiona computational model that reproduces the traditional pantograph tracing
method was creasted to smulate the opening and closing movements of the jaw. Models of the maxilla, mandible, hyoid
bone, muscles and ligaments were combined to creste a dynamic representation using the ArtiSynth biomechanical
smulation toolkit. Markers on the recording table of a pantograph-like device were traced, and the center of rotation was
estimated during the early opening movement of the mandible. ICRs were produced by caculation. The estimated center
of rotation and the ICRs were anayzed.

Results : By smulating the traditiona pantograph method for locating a hinge axis, the point about which the
mandible seems to rotate was determined. Displacements of the estimated center of rotation were recorded, and the ICR
was computed. However, the locetions of the centers of rotation obtained using the two methods were inconsstent.

Conclusions : The center of rotation might be estimated with the traditiona method, but the result is not consistent
with ICR. With ICR, there may be limitations in describing the mandibular opening and closing movement. Considering
the displacements of the estimated center of rotation during the early opening movements of the mandible, minimal
opening movements are recommended for locating the transverse horizontal axis point of mandibular movement with the
traditional method. Inconsistencies in the center of rotation estimated with ICR suggest that the potentid of the ICR for
clinicd use may be uncertain.
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Accidental displacement of a dental implant into the
submandibular space during explantation

Dentd implantations have become a commonly used, useful trestment procedure due to their high level of predictability
and widespread usage. However, complications like peri-implant disease may arise after the procedure. If peri-implant
disease develops, the resulting progressive loss of supporting bone tissue often necessitates implant removal.

The remova of an implant fixture involves a surgical procedure smilar to the extraction of a tooth. Moreover, there
are cases where the standard reverse-torque remova technique is rendered usdess, for example, when an implant may be
extremely wdl osseointegrated or fractured coronaly. Accidents and intraoperative complications during the surgica
remova of an implant are smilar to those that may occur during tooth extraction: soft tissue trauma, numbness of the
lip or tongue, and displacement of objects into another structure of the maxillofacia region.

Reports of accidentd implant displacement often indicate that this occurrence is locdized in the upper craniofacia
sructures, such as the maxillary sinus, the ethmoid sinus, or the orbital floor. However, we found no reported cases of
a displaced implant into facia tissue or the facid spaces, whereas cases involving a displaced tooth were reported
frequently. Here, we present a case of accidental displacement into the sub-mandibular space, which occurred during an
attempt to remove the implant.
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Retrograde peri—-implantitis associated with periapical
lesion of adjacent tooth
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The implant surface trestments and designs has been improved, the use of osseointegrated implants has became an
predictable treatment for the replacement of missing teeth in fully and partialy edentulous patients. For the success of
implant prosthesis, many dentists dways makes an effort to establish trestment plan, diagnosis and assessment on implant
ste. But adjacent teeth to edentulous area were often overlooked in diagnosis stage. Further endodontic or periodontal

trestment was required to adjacent teeth.

For success in the long-term, it is important to evaluate the endodontic and periodontal status of the teeth near the
implant site when making a comprehensive trestment plant and a follow up checks for an implant.
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Clinical usefulness of Dentis oneQ implant system
case series

Nowadays, dentd implant is one of the useful treatment for partialy or completdy edentulous area In detail, it has
been successful treatment for specid aesthetic area, single tooth defect repair and reconstruction of defects on soft and
hard tissue of the aveoli. Because dentd implant treatment is both estheticdly and functionaly superior, it gives patients

much more satisfaction.
The purpose of this study is to introduce 4 cases who were trested with using Dentis oneQ implant system in Ajou
university hospital from 2013 to 2014. Through these cases, We report the clinical usefulness and effectiveness of this

system
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