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| . Introduction

Inadequate alveolar bone height in the posterior

maxilla is one of the most common challenges for the
placement of endosseous dental implants1, Maxillary
sinus augmentation is a well-established technique
for functional rehabilitation of partially or completely
edentulous patients with severe maxillary atrophy2,
Various bone grafting materials have been used in sinus
augmentation including autogenous graft3, freeze-dried
bone allograft4, xenograft5, and alloplastic material6,
Bovine hydroxyapatite is proven to be osteoconductive
and biocompatible7, and the results of sinus
augmentation with xenografts are well-documented in
the literature8,
Dental computed tomography has become an
established method for anatomic imaging of the jaws
prior to dental implant placement9. It can be utilized
not only in the diagnosis and treatment planning stage
but also in post-operative assessments4, 10, In this
report, radiographic evaluation was used to assess the
postoperative results in a sinus augmentation procedure
along with the histomorphometric analysis,

Il. Case Report

Case 1

A 46-year-old male patient came seeking periodontal
evaluation and treatment, The patient had a non-
contributory medical history, The clinical examination
revealed that the upper right 1st and 2nd molars were
missing, Dental implants with simultaneous sinus
augmentation were planned after completion of the
periodontal treatment, The patient was given a detailed
explanation concerning the procedure and an informed
consent form was signed,

A high-resolution scanner (SOMATOM sensation
4, Siemens, Germany) equipped with an image
reconstruction software package was utilized and slice
thickness was set at 2.0 mm for the reconstruction
of the images. In the preoperative scan, the cross-
sectional and panoramic views were used to measure
the remaining alveolar bone height and the thickness
of the buccal window (Figs. 1A and 1B). No membrane
thickening was noticed in the right maxillary sinus and
the average remaining alveolar bone height was 5.8 +
1.6 mm,

Fig. 1B, Preoperative cross-sectional view,

The patient rinsed with 0,12% chlorhexidine digluconate
solution (Hexamedine, Bukwang, Seoul, Korea) before
the operation, Following a 2% lidocaine with 1: 100,000
epinephrine local anesthetic injection, a crestal incision
was placed and mesiobuccal and distobuccal vertical
releasing incisions were placed extending beyond the
mucogingival junction, An oval-shaped osteotomy
was made on the lateral aspect of the sinus wall
using a diamond bur with generous saline irrigation,
Elevation of the sinus membrane was performed with
curettes to make space for the bone graft, Then, the
bony preparation for the endosseous implant fixture
sites was performed, A graft of bovine hydroxyapatite
(0.25-1.0mm cancellous particle; Bio-Oss®, Geistlich
Pharm AG, Wolhusen, Switzerland) was introduced
and carefully packed without excessive pressure into
the anterior part of the sinus cavity and then into the
posterior part, Following graft placement, three implants




(3.8 x 10, 4.3 x 15 and 4.3 x 15 mm; Implantium®,
Dentium, Seoul, Korea) were inserted and the remaining
sinus space was completely packed with bovine
hydroxyapatite, The lateral wall of the sinus was then
covered with a membrane (Bio-Gide®, Geistlich Pharma
AG) and stabilization of the barrier membrane was
achieved, The patient was placed on amoxicillin 500
mg 3/day for 5 days, mefenamic acid 500 mg initially
then mefenamic acid 250 mg 4/day for 5 days, and
chlorhexidine digluconate 0,12% 3/day for 4 weeks,
The sutures were removed and the area was carefully
cleaned with 0,12% chlorhexidine digluconate solution
7 days postoperatively,

The condition of the sinus membrane, the maturation of
the newly formed tissue, and the presence of any sinus
pathology was assessed one month after surgery (Figs.
2A and 2B) The newly formed sinus floor was smooth,
showing that there was no perforated area and the
average alveolar ridge height was 195 = 0,7 mm_ No
change of membrane thickness was seen, The center of
the graft area was more radiolucent compared with the

outer surface,

Fig. 2A., One-month postoperative panoramic view,
showing smooth, newly formed sinus floor,

Fig. 2B. One-month postoperative cross-sectional view,
showing complete bony coverage of implants,
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A second surgery was performed and the final implant-
supported crowns were inserted eight months after
implant installation, An additional scan was obtained
to evaluate the right maxillary molar nine months after
the sinus augmentation, The alveolar ridge height at
8 months postoperatively was 185 = 0.7 mm, The
grafted sites appeared to be denser than the previous
evaluation (Figs, 3A and 3B), However, the center
of the graft area was still more radiolucent than the
autogenous bone, The axial view shows the differences
in the radiopacity more clearly (Fig, 3C). The prosthesis
functioned well up to the final evaluation,

Fig. 3A. Nine-month postoperative panoramic view,

Fig. 3C. Nine-month postoperative axial-sectional view,
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Case 2

A 49-year-old male presented wanting treatment for the
missing teeth in the upper molar areas, The patient did
not have any medical conditions that were associated
with a compromised healing response, The average
residual bone in this patient was 5.0 = 0.8 mm (Figs.
4A and 4B) and the treatment plan consisted of implant
installation with simultaneous augmentation in the right

posterior area,

.“II‘U|‘|t‘
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Fig. 4B, Preoperative cross-sectional view,

Prior to surgery the patient rinsed with 0,12%
chlorhexidine mouthrinse, Following local anesthetic
injection, a full-thickness mucoperiosteal flap was
elevated and reflected laterally, exposing the lateral
wall of the sinus, An oval-shaped bony window was
prepared and the Schneiderian membrane was elevated
from the sinus floor, Bovine hydroxyapatite (Bio-Oss®)
was introduced and carefully packed into the sinus
cavity (Fig. 5A). The lateral wall of the sinus was then
covered with an absorbable membrane (Bio-Gide®)
(Fig, 5B), Three implants (3.8 x 10, 3.8 x 10 and 3.8 x

10 mm; Implantium®) were placed and the wound was
closed with sutures, The patient was placed on the
same medication and given the same instructions as
the patient in Case 1,

Fig. 5A, Buccal view showing an oval-shaped bony
window,

Fig. 5B, An absorbable membrane was applied onto the
lateral wall.

Following three months of healing, CT examination was
performed to assess the grafted area, The graft area
was clearly visible in the radiograph and only the outer
surface showed more radiopaque, making the center
of the grafted area more radiolucent, The average
alveolar ridge height three months postoperatively
was 147 £ 0.6 mm (Fig. 6A). All implants were fully
covered by bone-extending material between 35 to 4.0
mm above the apex (mean 42 + 0.6 mm), The palatal
apical aspect of all the implants showed complete bony
coverage (Fig. 6B). The central area of the graft area
had more radiolucent region (Fig. 6C) and the axial view
showed some irregularities on the buccal window (Fig,
6D).




Fig. 6C. Three-month postoperative axial-sectional
view, showing the difference in the radiopacity of the
grafted area,

The implants were uncovered and the final implant-
supported crowns for upper 1st and 2nd molars were
inserted eight months after implant installation, The
prosthesis was well in function up to the final follow-up
evaluation,

Case 3

A 51-year-old male patient presented for the dental
treatment, The patient did not have any medical
conditions and was not taking any medications that
were associated with a compromised soft healing
response, The clinical examination revealed that
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Fig. 6B, Three-month postoperative cross-sectional
view,

Fig. 6D, Three-month postoperative axial-sectional
view, showing some irregularities on the buccal window
with limited cortication,

the upper right 1st and 2nd molars were hopeless,
Treatment with sinus augmentation with staged
dental implantation was planned after extraction and
completion of periodontal treatment, The patient was
given detailed explanation concerning the procedure
and an informed consent form was signed,

Immediately before the procedure, the patient rinsed
with chlorhexidine digluconate solution (Hexamedine),
Following local anesthetic injection, a bony window was
made and the sinus membrane was elevated from the
sinus floor. Deproteinized bovine bone (Bio-Oss®) was
placed and the lateral wall of the sinus was covered
with a membrane (Bio-Gide"). The stabilization of the

9
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barrier membrane was achieved, and the flap was
repositioned with sutures, The patient was placed on

the same medication as the patient in Case 1,

Fig. 7A. A six-month postoperative panoramic view,
showing smooth, newly formed sinus floor,

Fig. 7B. A six-month postoperative cross-sectional
view,

Following 6 months of healing, CT examination was
performed and the grafted area was clearly visible
in the radiograph with radiopacity (Figs, 7A and 7B),
The alveolar ridge height at 6 months postoperative
was 16,7 = 2.1 mm, The bony preparation of the
posterior maxilla was performed using the trephine
drill with inner diameter of 2,75 mm (Fig. 8A) and final
drill for 3.8 and 4.3 mm implant, respectively, A core
of 2.7 x 10 mm was obtained and sent for processing
for histologic evaluation, The 3.8 x 12 mm and 4.3 x

12 mm implants (Implantium®) were placed with the
insertion torque of 40 Ncm, Retrieved specimens were
fixed in 4% paraformaldehyde in phosphate buffer (pH
7.4), decalcified in 10% formic acid, and embedded in
paraffin, Subsequently, step-serial sections of the tissue
blocks were made perpendicularly to the long axes
using a microtome, The most technically satisfactory
section was stained with hematoxylin and eosin and the
slide was examined under a light microscope (Olympus
BX50, Olympus Optical, Osaka, Japan), Computer-
assisted histomorphometric measurements of the
newly formed bone were obtained using an automated
image analysis system (TDI Scope Eye, Seoul, Korea),
The ratio of bony tissue was calculated as the bone
area divided by the whole area, A histologic view of
the biopsy revealed good healing with mature bone
(Fig. 8B). The trabecular bone is lamellar, which can
be seen under higher magnification, and lacunae with
osteocytes were observed in the specimen, and the
bone marrow was partly fibrous and partly cellular
(Fig. 8C). Evaluation of the core yielded 42 6% of bone
tissue,

The final implant-supported crowns for upper 1st
and 2nd molars were inserted 9 months after implant
installation and the prosthesis was well in function up
to the final follow-up evaluation,

Fig. 8A. The bony preparation was done with the
trephine drill with inner diameter, The lateral wall
of former buccal window was healed and the graft
particles were fully incorporated with the newly formed

tissue,

10
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Fig. 8B, Histologic view of biopsy 6 months
postoperative, showing good healing with mature bone

(original magnification x 20; hematoxylin and eosin).

Fig. 8C. Higher magnification from Fig 8B, The
trabecular bone showed lamellar configuration and
lacunae with osteocytes were observed in the specimen
(Original magnification X100; hematoxylin and eosin).

I1l. Discussion

The height and the width of alveolar bone and the
thickness of buccal window were assessed with
the sagittal and axial images11, The change of the
alveolar height could also be assessed from different
time points12, Even though there were no significant
changes of alveolar bone height between the two
evaluations from the first case, the grafted area seemed
to have higher mineral density, which suggests that
the area is undergoing the new bone formation and
maturation, The osteogenesis seems to start from the
outer surface including the Schneiderian membrane,
The osteogenic potential of human maxillary sinus
Schneiderian membrane was tested with both in vitro
and in vivo assays, and the osteogenic potential was
shown to be associated with the sinus membrane13,

The axial view gave information about the preoperative
thickness of the buccal window and the change of

the buccal defect made at the sinus augmentation
procedures, The eight-month postoperative axial view
revealed some irregularities with limited cortication of
the buccal window,

The biopsy showed mature bone with lamellar
configuration throughout the specimen and it was hard
to distinguish newly formed bone from the pre-existing
bone in the decalcified section, The ratio of bony tissue
was 42 6% and this value was comparable with the
6-month results (39%)14, and with the 6- to 8-month
results (45-50%)15,

The one-stage technique was applied if the residual
bone height was greater than 5 mm16, A barrier
membrane was applied over the lateral window because
it was reported that higher implant survival rates and
greater vital bone formation may be achieved17,

This report clearly shows that the maturation of the graft
material starts from the most outer surface and moves
towards the inner surface, including the Schneiderian
membrane, It suggests that a radiograophic evaluation
with sagittal and axial view may be used to evaluate the
status of maturation of the graft materials,

IV. Conclusion

Three patients with an insufficient alveolar bone height
were treated with sinus augmentation, A radiographic
evaluation with sagittal and axial views showed that
the graft area became more radiopaque as time went
on and the biopsy showed that newly formed bone
was hard to distinguish from the pre-existing bone in
the decalcified section, It suggests that radiographic
evaluations with sagittal and axial view may be used to
evaluate the status of maturation of the graft materials,

Disclosure

The author claims to have no financial interest in any
company or any of the products mentioned in this
article,
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Effect of implant surface characteristics on in vivo
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Abstract

After invasive implant placement, an active healing process is essential for new bone formation and ultimately
successful implant prostheses, Previous in vitro studies have revealed that this healing event is mediated by the
surrounding cells and the absorbed protein layer in the extracellular matrix, In particular, the compound effect of
implant surface characteristics such as roughness and topography plays a major role during the initial phase of
the biological response to implants, Therefore, a better understanding of in vivo response of an implant is critical
for determining its biocompatibility and osseointegration, This literature review evaluates the in vivo interaction
between the implant surface characteristics and the surrounding cells mediated by the adsorbed protein layer,

Key words : dental implant, surface treatment, surface characterization, in vivo response
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Clinical evaluation of surgical approach to increase
keratinized tissue around implants: A case report
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Abstract

Considerations for improvement of soft tissue around implants are the width of keratinized gingiva and the thickness

of surrounding soft tissue, There has been a lot of controversy over the necessity of the proper keratinized gingival
width in implants to maintain periodontal health, However, when enough keratinized gingiva exists around implants,
it is more esthetic, becomes more resistant to gingival recession or periodontal attachment loss and has an effect
of reducing inflammation and discomfort in managing oral hygiene clinically, Therefore, the keratinized gingiva is
clinically and biologically valuable even though the necessity of it is still a controversial issue scientifically,
Through 3 clinical cases, apically positioned flap with autogenous tissue graft showed result of increasing keratinized
gingiva around implants and deepening vestibular depth, Furthermore, attained keratinized gingiva showed 17 ~ 20%
contraction after 10 ~ 13 months, but it still maintained without any complications, Therefore, such surgical approach
in implant surgery is suggested as predictable method as it is also used in natural teeth for increasing keratinized
tissue around implants and deepening vestibular depth,

Key words: dental implant, keratinized gingiva, apically positioned flap, autogenous tissue graft
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Abstract

Successful replacement of the lost teeth and alveolar bone augmentation has the ability to maintain the ridge
dimensions and allow the implant placement in an ideal position for the functional and aesthetic results, Tooth
extraction inevitably has influence in bone resorption and changes in gingival contours, The aim of this study was
to evaluate the efficacy of the rapidly processed autoteeth block(tooth osteoplant graft, TOP graft) as a biologic
graft material for socket preservation, This is the simple method that makes reconstruction of alveolar bone of
defect site after bone grafting by using newly novel graft material which is quickly processed tooth by using
vacuum-ultrasonic system, This open up the possibility of extracted teeth recycle, This article reports on the
success of using rapidly processed autoteeth block to treat 2 adult patients with periodontal problem as soon as
extraction, The repairs were accomplished with socket preservation and with successful placement of endosseus
implants,

Key words : rapidly processed autoteeth block, tooth osteoplant(TOP), socket preservation, vacuum-ultrasonic
system
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l. Introductions

In order to preserve and restore tooth which plays
a key role in mastication, pronunciation and esthetics,
alveolar bone with good quality is an essential
requirement, Changes of alveolar bone ridge after a
tooth extraction are inevitable, Several techniques
and materials have been suggested for alveolar ridge
preservation after dental extraction and before implant
placement, Powder type of materials for guided bone
regeneration(autogenous, allogenic, xenogenic and
alloplastic biomaterials) maintain the volume of alveoli
with the various membranes, Several graft materials
have advantages and disadvantages respectivelyc,
One of the effective graft materials that can meet this
requirement and achieve reconstruction of the alveolar
bone is indeed a tooth which is thrown away as surgical
specimen, Tooth is composed of hydroxyapatite and
type | collagen, and it is the most similar hard tissue to
bone in body2, The fact that demineralized dentin can
be used as graft material for regeneration of alveolar
bone because it has bone forming ability was reported
by Yeomans et al3, and it has been proven to be an
excellent alveolar bone graft material in many animal
examination and clinical studies targeting on humans
later on4,5, Also, because it is processed the same
shape of extraction socket, it provides an ideal condition
for repair of alveolar bone that are essential to make
easy manipulation during the operation,

In present, the focus of controversies over
effectiveness of demineralized dentin as graft material is
the long time it takes for decalcification and processing
of tooth block as bone graft material, Decalicification
process of tooth block takes longer than in bone3,
Therefore, immediate grafting after extraction is
impossible in the conventional processing method
for socket preservation, In order that processing
time has to be as shortened as to be used right after
extraction has to be used to vacuum- ultrasonic
system(VacuoasonicTM, Cosmobiomedicare CO., Seoul,
Korea), Through vacuum ultrasonic technique, time for
demineralization step which is a key of hard tissue graft
material can be dramatically shortened to 2 hours,

In this study, we examined the clinical and histologic
results of rapidly processed autologous teeth block graft
at the time of implant placement,

Il. Materials and methods

1) Principles of in-office, immediate and rapid
processing tooth block graft,

A vacuum ultrasonic system which enables extracted
tooth to be immediately and rapidly processed into
graft material in-office, Ultrasonic creates a cavitation
which has high energy inside in the course of repeating
compression and expansion due to its characteristic
of wave6, When this cavitation hits object’ s surface,
the energy inside is released and this released energy
activates the reaction between reagent and the object,
Also, effective formation and transfer of cavitation is
affected by output of vibrator and ambient temperature,
Because temperature affects preservation of protein
substance of graft material, temperature also is one
of the important factors of the processing device7,
Because existence of dentinal tubules of tooth hinders
quick demineralization by only ultrasonic, it is utilized
periodic vacuum technology for preventing the air

trapping.
2) Tooth block preparation

After extraction, remove remnant tissue around root
by using surgical blade or periosteal elevator, In order
to make removal of pulp tissue and perfusion of reagent
effective, use dental handpiece to remove pulp tissue
in pulp chamber and root canal, Also, make 0.3cm
diameter holes as many as possible along the whole
surface of tooth using 330 bur, Immerse the tooth
in sterilization solution for 10 minutes in the vacuum
ultrasonic system, For demineralization, teeth block
were placed into a 0.6N solution of HCI for 90 minutes
in the vacuum ultrasonic machine, Then they were
washed for 10minutes in deionized sterile water or PBS
solution using the machine in twice, Whole processing
time took within two hours_ After removing solution, the
processed teeth graft materials are packaged into sterile
tube,

I1l. Cases report

Case 1

A 72-year-old woman with periodontal and periapical
lesion on #42-32 area presented for consultation
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regarding implant treatment, The patient’ s medical
history was not significant for any medical conditions
that would preclude bone grafting or implant treatment,
Clinical examination showed a horizontal and vertical
resorption on #42-32 area (Fig, 1a), The panoramic
radiograph showed unadequate alveolar bone
surrounding the incisors (Fig. 1b).

Fig. 1a, Pre-operative intraoral photo,

Fig. 1b, Pre-operative panorama,

The mandibular incisors on #42-32 had been
extracted because of bone attachment loss and
mobility, The decision was made to use the extracted
anterior teeth for grafting, The extracted teeth were
immediately removed soft tissue and pulp and fulfilled
the holes (Fig. 2a, b), The demineralization process
started in 0.6N HCI solution and thoroughly washed with
the PBS in the vacuum-ultrasonic machine (Fig. 3).

Fig, 2a, Extracted mandibular incisors,

Fig. 2b, Preparation for the TOP processing,

Fig. 3. Processed teeth graft material(tooth osteoplant:
TOP)

The processed tooth(#42, 32) materials were
place into the extracted sites of #32, 42 for socket
preservation, respectively, The decalcified teeth(#41,
31)were heaped up the residual anterior mandibular
ridge as an onlay (Fig. 4).

Fig. 4. Socket preservation on #12, 22 and onlay graft
on #11, 21 extracted area with TOP block,
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The oral mucosa layer was closed with No, 3-0 vicryl
in a tension-free manner, Perioperative broad-spectrum
antibiotics were used and continued for 1 week, The
patient’ s postoperative course was uneventful without
any evidence of infection,

Re-entry at 3months showed good soft tissue healing
and dense bone where the graft was placed (Fig. 5).
Endosteal implants(TSIIl, Osstem, Seoul, Korea) were
placed in the socket preservation sites(#32, 42) (Fig.6).
A 2mm core specimen of center of graft site was taken
and sent for histologic evaluation (Fig. 7). The specimen
showed large section of vital bone surrounding
remaining particle of demineralized tooth material, The
interface between new bone and processed autotooth
graft was tight and interconnected (Fig, 8a,b,c). Implants
were uncovered after 3months and noted to have good

osseointergration with implants stability, 4-unit bridge
was fabricated for the patient, achieving a satisfactory
prosthetic result (Fig, 9). At 6months after final
prosthesis, the patient’ s periodontal health was good
and a radiograph showed stable crestal bone position,

Fig. 6. Implant insertion on #12, 22 area after the
3months of TOP block graft,

Fig. 7. Specimen site for histologic examination of TOP
graft,

Fig. 8. Histologic findings : The interface between new
bone and processed autotooth graft was tight and
interconnected(black arrow : new bone, empty arrow :
TOP graft), a, H&E X40, b, H&E X100, ¢, M&T X200,

Fig. 9. Prosthesis application,
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Case 2

The patient was a 63-year-old woman with
periodontal and periapical infections on #37. Clinical
examination revealed the severe mobility of mandibular
molor, Radiographic evaluation showed a radiolucent
lesion (Fig. 10).

Fig, 10, Pre-operative panoramic view,

The alveolar ridge has undergone bone resorption
buccally, The ridge presented with buccal dehiscence
defect during placement of implant, which was
augmented using autotooth grafting, The tooth
was decalcified in 0 6N HCI, then washed before
implantation, Demineralized autotooth block using the
extracted #37 was used for socket preservation at
#37 extracted area without trimming, After grafting,
a titanium mesh was placed covering the graft site,
The flap was closed over the graft and implant
sutured using interrupted sutures, An immediate
postoperative radiograph of the surgical site showed
correct angulation and grafting support around the
implant (Fig, 11), After a healing period of 6 months,
second surgery was used to uncover the implant, The
titanium mesh was removed and replace with a healing
screw, A specimen was taken under the titanium mesh
for histologic evaluation of grafting site, The section
showed the vital bone surrounding remaining processed
tooth material (Fig. 12). The abutment screw was
threaded into position in the implant after healing of the
gingiva and the final restoration was cemented to the
abutment, 9 months postoperative radiograph showed
maintenance of adequate bone level and density around
the implant (Fig, 13).

Fig. 12, Histologic findings : New bone formation
around the TOP(black arrow : new bone, empty arrow :
TOP graft), a, H&E X100, b, H&E X200,

Fig. 13, 9 months postoperative radiograph,

IV. Discussion

Alveolar ridge preservation following tooth extraction
has the ability to maintain the ridge dimensions and
allow the implant placement in an ideal position, Bone
height and width always undergo dimensional changes
after extraction of a tooth, The residual ridge forms
a concavity without socket preservation, Bone does
not regenerate above the horizontal level of alveolus
crest, its height can not increase after the healing,
The bigger labial or buccal wall defect due to trauma
or disease, the bigger deformation of the contourst,
Socket preservation helps to maintain the alveolar
bone ridge and gingival anatomy for success of dental
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implant placement, Several types of materials for the
socket preservation and alveolar reconstruction are
used, Current methods used to prevent ridge resorption
include placement of particulate autograts, allografts,
alloplasts, and xenografts, These biomaterials present
advantages and disadvantages and, depending on
their structure, shape and biochemical composition,
may be resorbable or nonresorbable8, Choice of
materials recommended in the literature depends on the
planned time for augmentation, In case of short-term
augmentation, autografts or allografts are used, The
recent study states no advantage of fresh extraction
socket augmentation with particulate autogenous bone
chips9, The allograft is used rarely because of diseases
transmission possibilities1, Materials for the average
augmentation period are the xenograft, They can be
observed the different resorption and bone formation
according to the graft bone preparation temperature,
These materials can be characterized having
osteoconductive properties with long degradation
period, For the 4 to 12 months augmentation period
when patiens wish to postpone the implantation of
later, Fillings for long-term augmentation with low
resorption in the body are kept to be nonresorbable
dense hydroxypatite, Synthetic graft material is what
apatite which is a constituent of bone was processed in
laboratory condition, and its effectiveness is either lower
than that of xenograft or similar to it because complex
structure like bone cannot be perfectly reproduced,
However, immediate implant surgery after the extraction
is on the rise, nowadays, The nonresorbable materials
are not suitable for placement into sites that may later
receive dental implants,

There is a group of materials marketed as being
resorbable but more accurately may be considered as
transitional bone grafting materials, They are especially
useful as adjunts in guided tissue regeneration around
implant site development, The most important feature of
the materials is the ability to place endosseous implants
into the grafted site8,

In other methods, immediate processed tooth graft
materials are used for alveolar ridge preservation within
2hours after the extraction, Tooth is composed of
hydroxyapatite and type | collagen, and it is the most
similar hard tissue to bone in body, Also, because it
has dense collagenous structure, it provides an ideal
condition for cells such as mesenchymal stem cell
or osteoblast that are essential to make new bone to
differentiate and proliferate, In animal study, dentin

matrix implants generated a significantly greater amount
of mineralized tissue than did bone matrix implant10,
Teeth are the hardest tissues in the body and have
a highly mineralized extracellular matrix, Despite the
effectiveness of demineralized dentin in bone formation,
decalcification of tooth takes long time, Decalcification
of dentin is more slowly than that of bone presumably
because it is more dense and has neither old vascular
channels or marrow space3,

For the decreased processing time, tooth has to
be crashed into powder because permeation of
reagent is not feasible, If it were to be used as block,
demineralization method starting from outside to inside
had to be proceeded for a long time in the conventional
method, In this study, we tried the vacuum-ultrasonic
accelerator for demineralized dentin in order to shorten
the processing time, If ultrasonic washing effect and
vacuum effect were combined like this, permeation
of reagent into the inside even in dense structure like
dentin could be possible, and clinical application could
be more actively done because decalcification evenly
occurs not only on outer surface but also inside of block
form tooth, Total processing time of tooth block type
is in only 2hours instead of the conventional 3-5days,
The useful non-collagenous proteins in demineralized
dentin are able to preserve by this new processing
method, Pietrzak11 reported that measured levels of
BMP7 would peak at the time(within 90 min) of maximal
mineral removal, and then decline during continued
long-term acid exposure due to extraction into the acid
bath, This is simple surgical technique without shaping
because those shape of extracted tooth remains the
same after the process (Fig, 3). It is similar the re-
plantation without crown portion, Not only this method
has achieved faster demineralization time compared to
the traditional method, but also it was observed good
new bone formation in these clinical cases,

In our first patient, the large amount new bone
formation was present on the whole, This bone was
characterized by a dense appearance (Fig, 8a).
Degradation of the deminealized dentin matrix was
observed among the woven-lamella bone (Fig, 8b). We
set out to optimize the demineralization method using
the vacuum-ultrasonic system order to make it shorter
for the preservation of the alveolar portion,
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U. Conclusions 10, Katz RW, Hollinger JO, Reddi AH, The functional
equivalence of demineralized bone and tooth
Preservation of tooth alveoli using immediately matrices in ectopic one induction, J Biomed Mater
processed extracted tooth after tooth removal is Res 1993;27:239-245,
effective and 11, Pietrzak WS, Ali SN, Chitturi D, Jacob M, Woodell-
convenient practice, With the introduction of rapidly May KE, BMP depletion occurs during prolonged
processed block tooth osteoplant technique, results acid demineralization of bone: characterization and
are enhanced by good bone formation and successful implication for graft preparation, Cell Tissue Bank
implant surgery, Further studies are need to evaluation 2011;12:81-88,

the long-term effects of demineralized dentin with
vacuum ultrasonic accelerator and to develop
standardized protocols for their use,
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Abstract

Prosthodontic management of alveolar bone defects that result from trauma or surgery has been well-documented,
For patient with severe ridge defect a meso-structure needs to be fabricated to compensate for the amount of bone
loss, The current trend in implant framework design is towards Ti-milling, Direct build-up of ceramics or cementation
of prosthesis onto the framework from CAD/CAM or milling process became more and more popular, The purpose
of this article is to present a clinical report that describes the use of a Ti-milled framework and compare the results
obtained with similar results in the literature,

Key words : meso-structure, Ti-milling
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| . Clinical significance

In this case report, fabrication of meso-structure is
described as what makes use of a Ti-milling procedure
to compensate for the amount of alveolar bone defect
and support the superstructure,

II. Case report

A 31 year-old female presented Chicago Dental Clinic
for evaluation and discussion of implant rehabilitation
treatment options, Her medical history was significant
for mid-facial traffic accident trauma treated through
several times of plastic surgery, followed by iliac
bone graft surgery onto the maxillary alveolar ridge,
unfortunately only to be failed, Patient accepted
neither further GBR procedure, nor the fabrication of
conventional denture prosthesis,

Intraoral examination revealed severe maxillary
alveolar bone defect with the loss of anterior labial

vestibular space, Labial muscle insertion was noted
to be at the remained residual alveolar ridge, Minimal
attached alveolar mucosa was present at the left side of
edentulous ridge (Fig. 1).

Fig. 1. Maxillary anterior ridge defect from traffic
accident

As there was severe alveolar bone loss both vertically
and horizontally, implant rehabilitation combined with
fabrication of the meso-structure was discussed with
the patient in great details,

The patient underwent implant placement using a
standard accepted two-stage surgical protocol, Three
titanium implants - 4 mm x 10 mm, 4 mm x 85 mm,
3.3 mm x 85 mm Osseotite (Biomet 3i, Palm Beach

Gardens, Fl) and one 4 mm x 10 mm NobelReplace
(NobelBiocare, Yorba Linda, CA) were placed in the
anterior maxilla (Fig. 2, 3).

Fig. 2. Horizontal and vertical alveolar bone defect at
the time of 1st stage surgery.

Fig. 3. Implant placement near nasal cavity and
maxillary sinus

Post-operative healing was noted to progress
uneventfully, The patient returned approximately six
months later for implant-uncover and four transmucosal
abutments were screwed to place directly on to the
implants, Impression was taken with square impression
copings,

Castable abutments with gold cylinder were
connected to the lab-analogs and full contour wax-
up was built on them, in order to verify lip support and
pronunciation, Cutback of wax pattern was done on the
milling table, followed by double-scanning process to
fabricate Ti framework (Fig. 4).
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Fig. 4. Ti-milled framework with both internal and
external connection at the bottom

Framework was screwed onto the fixtures with the
tightening torque of 30 Ncm, and PFM restoration was
cemented (Fig. 5). Three years of periodic follow-ups
were made and no specific problems such as screw

loosening or porcelain fractures were found so far, and
the patient was satisfied with the results,

Fig. 5. PFM bridge luted on the Ti-milled framework

lll. Discussion

Dental implants are currently well accepted as a
long-term restorative treatment option in prosthetic
dentistry,1 However rehabilitation in maxillary anterior
region with implants is not always easy because of
inadequate amount of alveolar bone and its poor quality,

PAN shows the history of several big surgeries,
resulting in massive loss of alveolar bone in maxillary
anterior region (Fig. 6). Where we can get the cortical
bone are alveolar crest, upper wall of mandibular canal,
lower wall of maxillary sinus, lower wall of nasal cavity,
lower border of mandible, buccal and lingual inner
wall of alveolar bone, and extraction socket wall, For
this specific patient the base of nasal cavity should be

considered due to the limited amount of residual ridge,
ANS is located 2 - 3 mm above the base of nasal cavity,
of which the average length is 41 mm, The base of
nasal cavity is located lower than the piriform aperture
in edentulous patients 2 Anterior margin of left maxillary
sinus is shown to be advanced toward the left lateral
incisor region, where 9 % of maxillary sinus is found
statistically (Fig. 7).3

Fig. 6. Panoramic view with severe ridge defect, Note
the advance of left maxillary sinus toward lateral incisor
area,

Fig. 7, Various morphology of maxillary sinuses

In order to compensate for the alveolar bone defect,
some form of meso-structure must be designed and
the framework must be light in weight, considering
the disadvantage from too much inverted implant/
superstructure ratio, Ti-milled framework was chosen
instead of heavy gold framework, Both internal and
external type of fixtures were installed together,
considering the shape of remaining alveolar ridge, screw
loosening problem from possible incomplete passive-fit
of the milling processed framework, and the structural
aspect of the framework which should resist against the
horizontal force from lip, Though internal connection is
reported to be excellent at resisting screw loosening,4
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passive fit is hard to be gained with multiple internal
fixtures, Therefore both types of fixtures were mixed,
Verifying the Ti framework on the lab-analog of master
cast revealed a slight gap. Even though it was tried with
another framework, the misfit during the scanning and
milling process was not completely released (Fig. 8).
However superior the conventional gold framework’ s
adaptability may be, the Ti-milling has more advantages
such as weight, costs and so on, and is improving
continuously, Thus most part of the fabrication
procedure of the future prostheses will be replaced with
Ti-milled framework

Fig. 8. Misfit of framework, Not completely solved even
with the 2nd framework

V. Conclusions

The technique described could be proved useful
in a variety of applications where compensating of
severe alveolar bone defect is desired as a part of the
overall plan for implant rehabilitation, No post-operative
complications were encountered and the patient
tolerated all treatments well, According to precision
there is still room for improvement, but Ti-milled
framework was easy to fabricate and effective stability
was maintained over a three-year follow-up period,
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Abstract

Flapless-minimal flap implant surgeries are very attractive techniques and will be more and more popular with
accurate CT, analysis programs and surgical guides, This paper intends to tell about the considerations for successful
flapless-minimal flap implant surgeries and restorations by some clinical cases,

Key words : flapless implant, minimal-flap implant, surgical guides, Simplant, IPS IMPLA 3D
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