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to contribute to academic advancement of dentistry and improvement of public oral and general health.

BACKGROUND

Journal of Dental Implant Research was renamed from Journal of The Korean Academy of Implant Dentistry, which was
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Fracture of tapered body implant fixture: a case report and finite elements

analysis

Heejin Lee', Young-Kyun Kim"?

IDepartment of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam,
2Department of Dentistry, Dental Research Institute, School of Dentistry, Seoul National University, Seoul, Korea

This study is a case report of the tapered implant fixture which developed 29 months after prosthetic loading. When bone resorption
occurs more than 5 mm, the thickness, surface area and strength of the tapered fixture are reduced sharply. The shape deformation and
damage of the fixture occur when the yield strength of this material reach at 85% level. Fatigue fracture of the implant can be caused
by the implant connection type (external and internal connection), the shape of the implant (straight and taper) and bone absorption.
It is very important to prevent the progressive bone loss through periodic maintenance care and to change the tapered fixture design
and the length of the abutment screw. (JOURNAL OF DENTAL IMPLANT RESEARCH 2015;34(2):35-40)

Key Words: Fracture, Implant, Finite element analysis
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Fig. 1. The implant is composed of fixture (US3R411), abutment
screw (ASR200), abutment (CAR520) and crown.
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0§, ANSYS Workbench 11.0 spl (ANSYS Inc., Canonsburg,
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Kdize HEAe eleh edet HE PAE o1Rs Aoz ot
Tt XFE(UAL Z28h)&} Fixture: Frictional (u=0.5) contact®
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201 300 No 2 ¥ n&of M&s}eitt.(Fig. 3) 2
Mo QIR ot HAXHu HEE BIshe HOEN
Yol 3T, QIFP=It oitte ojn|= °H”°] ¥ssit ©]
ixture®] A W MpE0] AT BHet AT =
Fig. 4)

Y

ofm
ot
K3
!

¢10] F5sict,

—_

KZEgAbd Al 2400l P $XlE #26 JSTE 179A
'|,

B RPN I, TR oA B34
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Fig. 3. The analysis of the loading and position. Connected load
is 300 N (Average of biting force). The position is buccal cusp
side.

Fig. 4. The analysis of the maximum principle stress.

Fig. 5. Periapical radiograph shows #26 fixture fracture and
crestal bone loss.

Fig. 6. The appearance of the frac-
ture of tapered body implant.
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Fig. 8. The analysis of Finite Ele-
ments Methods in the resorption
model.
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Dead Space

Fig. 9. Periapical radiograph used in this study and analysis of
the model.
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Fig. 10. The analysis of the maximum principle stress in this study.

Table 1. The analysis of the maximum principle stress in this
study

Bone Resorption 0 mm 2 mm 4 mm 6 mm
Stress Value 51 MPa 212 MPa 268 MPa 481 MPa
Yield strength 9% 36% 45% 82%
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Vertical augmentation using the mandibular body bone for
repair of failed implants: a case report

Da-Nee Jeon, Han-Kyul Park, Yong-Deok Kim*

Department of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University, Busan, Korea

An implant may fail due to insufficient osseointegration between the supporting bone and the implant. Surgical removal of a failed implant
is unavoidable with severe bone loss and an infectious state. In this case, a wide-ranging bone graft surgery is needed. The mandibular
body bone (MBB) is an autogenous bone that could be a donor site for an alveolar bone graft. An MBB graft is easy, simple, and safe.
This study reports a successful bone graft that used only MBB to repair a failed implant site. JOURNAL OF DENTAL IMPLANT RESEARCH

2015;34(2):41-45)

Key Words: Mandibular body bone graft, Failed implant

INTRODUCTION

It is a prerequisite to secure the amount of alveolar bone
for dental implants. An autobone graft on the atrophic al-
veolar ridge has a comparatively predictable result because
it has osteoconduction and osteoinduction. The use of the
mandibular body bone (MBB) has several advantages. The
MBB technique is a simple, safe, and rapid method of ob-
taining a sufficient amount of cortical bone”. Moreover,
it has less injury at the donor site, no external scar formation,
easy surgical accessibility, and a short healing period. The
harvested bone material can be used as the block-type or
the particle-type, according to the case. Patients whose den-
tal implant fixture had been removed show vertical alveolar
bone deficiency with inflammation. In these patients, verti-
cal augmentation with a bone graft material is a challenge-
able treatment. In this case, we performed a successful bone
graft using only the MBB and reported it.

CASE REPORT

A 44-year-old man visited our department complaining

of pain at his implant site. He had undergone implant

Received July 27, 2015, Revised August 7, 2015, Accepted August 20, 2015.

surgery on his mandible left second premolar three years
ago elsewhere. However, he said the prosthesis fell out
after the surgery. The implant site showed moderate in-
flammation that included swelling, bleeding, and a pus-
like discharge. He had no systemic infection symptom
and medical morbidity. A radiographic examination was
performed with a panoramic view.(Fig. 1) It showed se-
vere alveolar bone loss. Vertical bone loss was carried to
the end of the implant fixture. Removal of the implant
was planned to treat the infection and for re-implanta-
tion. The implant fixture was removed and curettage was

performed.(Fig. 2)

Fig. 1. Pre-operative panoramic view of the horizontal and ver-
tical bone losses in the #35 implant.
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An absorbable collagen sponge (Ateloplug®, Bioland,
Korea) was positioned in the defect site. An oral anti-
biotic medicine was prescribed for two weeks.

After four months, the panoramic view showed in-
sufficient alveolar bone for the implant surgery, so an ad-
ditional bone graft was required.(Fig. 3, 4) The buccal
bone of the #35 extraction site was 4.6 mm high. The pa-
tient underwent a surgical procedure under sedation for
maximum relaxation and freedom from pain. The man-
dible left was chosen for the donor site and the recipient
site. Local anesthesia was administered with 2% lidocaine
that contained epinephrine. The incision was similar to
intraoral sagittal split osteotomy. The incision began at
the anterior aspect of the ramus at the midpoint between
the upper and lower molars. It ran down the facial vesti-
bule and extended the residual tooth distal to both the
donor and recipient sites. The mucoperiosteal flaps were
raised. The crest bone was indented with a round bur.

An osteotomy cut was made with a reciprocating saw just

medial to the external oblique ridge. Each end of this cut

Fig. 2. Excessive bone defect after removal of the failed implant.
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was connected to the vertical osteotomy cut in the lateral
cortex, which was extended to the inferior border. These
three osteotomies were not carried out beyond the cort-
ical bone. This minimized the chance of injury of the in-
ferior alveolar neurovascular bundle. The rectangular
block bone was separated with an osteotome. The har-
vested bone was refined to fit the size of the crest area
of the graft. It was fixed with a 1.5 mm titanium screw
(9 mm length, KLS Martin) without any possibility of
micromovement. The residual block bone was particu-
lated with a bone mill and placed beside the block bone
and between the gaps.(Fig. 5, 6) The absorbable collagen
membrane (OssGuide™, Bioland, Korea) was trimmed
and covered the bone. A fibrin sealant (2 ml Tisseel, Bax-
ter Healthcare Corporation, Glendale, CA) was applied.
The buccal flap was elongated through a periosteal re-
leasing incision to gain full and tension-free coverage.
The incisions were closed with 4-0 Ethilone through a
horizontal mattress with interrupted sutures. The wound
healed well without dehiscence.

After four months of healing, the grafted area was pre-

pared for the implantation. Post-surgical radiological ex-

Fig. 4. Panoramic view before the mandibular bone graft.

Fig. 3. Intraoral view before the
mandibular body bone graft.
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aminations were performed using dental CT.(Fig. 7) Bone hung, ® 5.0x11.5 mm) were installed for the second pre-
formation was confirmed. The alveolar bone was 14.9 mm molar and first molar sites.(Fig. 9, 10) The implant was
high and 4.6 mm wide. An incision was made on the cres- stable and well-maintained, without any clinical symp-
tal ridge.(Fig. 8) The screw was removed. Implants (Shin- tom. The crown prosthetic treatment is in progress.

Fig. 5. Mandibular body bone grafted as a block and parti-
culated form.

Fig. 8. Block bone graft well-preserved without resorption or in-
flammation

Fig. 6. Mandibular body bone restoration of the lost horizontal
and vertical alveolar bones.

Fig. 10. Implants (Shinhung, ® 5.0x11.5 mm) installed for the
Fig. 7. Newly grafted bone incorporated in the recipient site. second premolar and first molar sites.

Journal of Dental Implant Research 2015, 34(2) 41-45
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DISCUSSION

Nowadays, a dental implant can often be found in a
partially edentulous patient. However, if the osseointe-
gration between the supporting bone and the implant is
insufficient, the implant will fail. Similar to a tooth, in-
fection can occur around the implant. Peri-implant dis-
eases constitute the destructive inflammatory process that
affects the soft and hard tissues surrounding implants.
While peri-implant mucositis occurs in the soft tissues,
peri-implantitis also affects the supporting bone”. This is
the result of the complex interactions between the bacte-
rial and host factors. Bacterial infections and biomecha-
nical loading have been known as important causal fac-
tors of bone destruction. Poor oral hygiene, a history of
periodontitis, and cigarette smoking are the risk factors.
Diabetes with poor metabolic control and alcohol con-
sumption are considered associated with peri-implant
diseases. Genetic traits and the implant surface are the
limited evidence of peri-implantitis””. The treatment of
peri-implant disease should include anti-infective methods.
Mechanical cleansing, antimicrobial mouth-rinsing, and
laser therapy are the non-surgical treatments. These me-
thods could enhance mucositis lesions, but have limited
effects”. The surgical treatments are debridement and de-
contamination of the implant surface®. Once marginal
bone loss occurs, it is difficult to stop. Removal of the im-
plant is recommended if the osseointegration is less than
one- third of the implant fixture.

In this case, the existing implant failed, as shown in
the clinical and radiographic exams. Peri-implant infection
with suppuration and severe vertical bone loss occurred.
The implant was removed and showed a large extra-bony
defect. Horizontal and vertical augmentation was needed.

In a bone graft, the missing bone is replaced with autol-
ogous bone, allograft, xenograft, and alloplastic materials.
The intramembranous autogenous bone graft is the gold
standard because it has osteogenesis, osteoinduction, and
osteoconduction abilities. When large amounts of bone are
required, the autogenous bone is considered the first
choice. It can be harvested from many different sites. The
often accessed donor sites include the iliac crest, skull, ti-
bia, or mandible. From the intraoral, mandibular symph-

ysis, the ramus, the mandibular body, the maxillary tuber-
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osity, and the palatal bone could be used as donor sites.

The mandibular body bone graft has many advan-
tagesl). It has only one surgical field. There is no visible
scar and no cosmetic sequelae. If sagittal mandibular os-
teotomy will be performed anyway, the graft is obtained
with little additional time and effort. There is minimal
surgical morbidity. Potential complications are those of
dentoalveolar surgery, including infection, hemorrhage,
swelling, and pain. The worse case, alveolar nerve dam-
age or iatrogenic fracture of the mandible, could occur.
To prevent injury of the inferior alveolar nerurovascular
bundle and the tooth roots, the osteotomies did not go
deeper than the inner surface of the cortical bone”. In this
case, the inferior alveolar nerve was not exposed. The pa-
tient had no nerve symptom. To prevent unintended frac-
ture, sagittal and vertical osteotomy was clearly required,
and the osteotome should be used with caution.

With the panoramic view taken during the first visit,
the implant fixture location and angulations were not
ideal. The initial alveolar bone quality might have been
inappropriate for the implantation. It would have been
difficult to maintain the implant, so it failed. The initial
implant should have been removed due to severe bone
loss and an infectious state. Both the surgeon and the pa-
tient had to be patient enough to wait for a long time
for recovery from the implant failure. In this case, it took
four months to control the infections. After the MBB
graft, four additional months were needed for the healing
time. The patient also had to endure multiple surgeries.
Therefore, accurate diagnosis and initial implant planning
are very important. The surgeon should consider many
things, including the bone quality and quantity, the type
of prosthesis, and the patient preferences.

For the bone grafting, a particulate or block bone type
could be used. The particulate bone should not be moved
and should be supported from the alveolar ridge. Sub-
stances such as fibrinogen concentrate might be needed
to aggregate the small particles. The particulate bone
should be well-covered with a support membrane that in-
cludes an absorbable, non-absorbable, or titanium mesh.
It is ineffective, and the bone formation is not good. A
block bone could be rested on a recipient bone and is
well-maintained in its original form.

Close contact with the block bone and the recipient site
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is very important®”. It should be maintained without any
micromovement. The stable bone could be fixed with a

1011 plate, or implantu’ls). It is difficult to maintain

screw
the space with a particulated bone graft for an extensive
bone defect because the particulated bone receives the
soft tissue pressure directly. A block bone graft may be
considered a priority if there are extensive horizontal and
vertical extra-bony defects. Complex surgical techniques
are required to fix the block bone with screws. The sur-
face of the bone defect is uneven, but the block bone graft
is flat. The block bone can be put down with the peri-
osteal elevator, but is difficult to completely fix. The block
bone must be refined to fit the defect area. A lateral ve-
neer graft and an onlay graft are predictable procedures
using MBB. In this study, vertical augmentation was pos-
sible even with an extensive defect without a support
membrane material such as a reinforced titanium mem-
brane. The MBB was well-maintained in its original posi-
tion for four months. The bone formed well and was effi-
ciently implemented to the alveolus without any gap. The
autogenous onlay block bone graft should be healed for
about four months before the implantmls), In this case, the
implant surgery was performed after a four-month bone
graft. Both sides of the MBB can also be used if partial
edentulous patients need a bone graft on both sides of
their mandible or maxilla.

An MBB graft is an easy and simple method of recov-
ering a wide range of vertical bone lost, especially if the
surgeon clearly understands the mandibular anatomy

and is familiar with BSSO surgery.

CONCLUSION

In this case, an extensive alveolar bone defect occurred
in a patient after the implant failure was successfully treated
with a mandibular body bone graft. After the implantation,
there has been no harmful clinical symptom or alveolar
bone loss around the implant fixture to date. This case
was reported due to the good results of this study on verti-

cal augmentation using a mandibular body bone graft.
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Reconstruction of the anterior maxilla with implants using
customized zirconia abutments and all-ceramic crowns:

a clinical case report
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The placement of dental implants in the anterior maxilla is challenging for clinicians due to patients’ high esthetic demands and the
difficult management of peri-implant tissues. Peri-implant tissue complications seriously affect the critical esthetics of anterior implants.
Therefore, preventative measures should be considered during implant treatment. In this case, implant placement was performed in
#11 immediately after the patient lost #11 due to trauma because the patient had sufficient bone height and thickness and no pathologic
conditions. One-mm labial and lingual distances between the implant andthe bone were observed with no sign of dehiscences, and
GBR or tissue grafts were not required. The final impression, which was taken 5 months after the placement, confirmed the formation
of interdental papillae and labial gingiva. The final restoration with a zirconia custom abutment provided successful esthetic results.

(JOURNAL OF DENTAL IMPLANT RESEARCH 2015;34(2):46-51)

Key Words: All ceramics, Customized impression coping, Customized zirconia abutment, Implant

INTRODUCTION

Dental implants have become increasingly important
since Dr. Per-Ingvar Brénemark introduced them to
dentistry. However, the management of peri-implant tis-
sues is problematic due to the less predictable shape of
soft tissue compared with periodontal tissues and the
more rapid apical progression of inflammation”. These
complications seriously affect the critical esthetics of ante-
rior implants. Therefore, preventative measures should be
considered during implant treatment. This study reports
a patient who was successfully treated, both esthetically

and functionally, with an anterior maxilla implant.

1. ldeal esthetic implant placement in the anterior
maxilla
In order to achieve ideal esthetic implant placement,
the buccolingual, mesiodistal, and apicocoronal positions
relative to the implant platform must be considered. Spray

reported that the facial bone thickness for the implant

Received July 25, 2015, Revised August 13, 2015, Accepted August 26, 2015.

placement and the uncovering stage approached 1.8 to 2
mm, which reflected a significant decrease in bone loss”.
Studies have shown that a 2.22-mm vertical bone loss oc-
curs when the mesiodistal distance between the implants
and the neighboring teeth is less than 1 mm. Vertical
bone loss is reduced to less than 1 mm when a distance
less than 2 mm is maintained”. In addition, Tarnow has
reported a vertical bone loss of 1.04 mm per year when
the mesiodistal distance between the implants and the
neighboring teeth is less than 3 mm. If the distance is
over 3 mm, the vertical bone loss is reduced by 0.54 mm
per year”. Consequently, the mesiodistal distance should
be maintained at a minimum of 2 mm between the im-
plants and neighboring teeth and 3 mm between adjacent
implants. For the apical positioning of the implant, Buser
(2004) suggested that honoring the maxim of “as shallow
as possible, as deep as necessary” helps to maintain the
interplant crest height and provides support for peri-im-
plant tissues”. If an implant is placed too deep, it invades

the biologic width, which causes physiological marginal
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bone resorption that will lead to undesired soft tissue
recession. Too shallow implant placements compromise
the esthetic emergence profile of the restoration. Thus, the
recommended position of the implant shoulder is 2~3

mm apical to the adjacent cementoenamel junction.

2. Critical gap (Jumping distance): distance between

the implant surface and the adjacent bone

The critical gap is the distance between the implant
surface and the adjacent bone that does not require addi-
tional treatment to achieve osseointegration. Botticelli and
colleagues (2003) have reported that the critical gap of
implants that were designed with a Sandblasting with
Large grit and Acid etching surface is 1.25 mm. However,
they revised the jumping distance to 2.25 mm in 2004,
A bone-to-implant distance that exceeds the critical gap
usually requires Guided Bone Regeneration (GBR) and

barrier membranes.

3. The relationship between vertical alveolar bone
height and implant esthetics

Tarnow (1992) reported in a well-known study that the
presence of interproximal papillae can be correlated with
the distance from the base of the contact area to the crest
of the bone: papillae were present almost 100% of the
time when the distance from the contact point to the crest
of the bone was 5 mm or less.8 When the distance was
6 mm, the papillae were present 56% of the time.
Therefore, these results suggest that proper vertical bone
height is more important for complete papilla formation
than the ability to modify the contact point.

Grunder (2000) has suggested that papilla regeneration
in implants between natural teeth is determined by the
bone height of the natural teeth”. Although invading the
biologic width will lead to circumferential bone loss of
the implant after placement, the papillae will be present
in cases in which the distances between the contact points
and the crests of the implants are more than 7 mm. By
maintaining distances of more than 2 mm between the
implants and the natural teeth, the vertical bone height
of the natural teeth will not change, which then prevents
the distance from the contact point to the crest of the im-
plant from exceeding 5 mm. Thus, the key to natural pap-

illa regeneration in anterior implants is to preserve the

alveolar bone of the natural teeth.

CASE REPORT

A 19-year-old male with no significant medical history
presented to the clinic after losing #21 due to trauma.
Tooth replantation was not an option because of the ab-
sence of #21. The treatment options for replacing the
missing tooth, which included implant placement and a
3-unit bridge, were discussed with the patient. The pa-
tient chose implant placement and restoration.(Fig. 1, 2)

A cone beam computed tomography scan, which was
used to plan for immediate implant placement, revealed
enough vertical bone height and buccolingual bone thick-
ness for the placement. Proper initial stability was ex-
pected because enough alveolar bone remained below the
extraction socket. Consequently, immediate implantation
was planned.(Fig. 3) Sufficient buccolingual bone thick-
ness around the socket allowed for esthetic implant treat-
ment without requiring additional GBR or tissue grafts.

A round bur was used to ensure palatal orientation of the

Fig. 1. The initial radiograph.
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Fig. 4. Implant installation.

implant in order to obtain proper load direction and ini-
tial stability. During the initial drilling, the palatal ori-
entation of the implant was maintained in order to pre-
serve sufficient labial bone thickness.A self-tapping ta-
pered implant with a diameter of 4.3 mm and a length
of 12 mm (Implantium, Dentium Co., Ltd., Seoul, South

Korea) was placed 2.5 mm apical to the adjacent ce-
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Fig. 2. Clinical view of initial exami-
nation (A) Frontal view. (B) Occlu-
sal view.

Fig. 3. CT view of initial examina-
tion.

mentoenamel junction in order to obtain an ideal emer-
gence profile in the final restoration and preserve the bio-
logic width. The insertion torque was over 25 Ncm,
which was adequate.(Fig. 4) Both of the labial and lingual
gaps between the implant and the bone were 1 mm.
Dehiscences were not observed. These observations led to
the immediate connection of a temporary abutment, and
tissue grafts or GBR were not required.(Fig. 5, 6)

A provisional crown was placed directly after the soft
tissue management and temporary abutment connection
steps.(Fig. 7) The immediate postoperative period was
uneventful, and the patient returned after 5 months for
the final restoration. Plaque deposition was observed
around the pontic, which caused mild gingival inflam-
mation. However, the provisional crown resulted in good
formation of the interdental papillae and labial gingiva,
which allowed for the creation of a final impression.(Fig.
8) The zirconia patient-customized abutment (Zirconia
MyPLANT, RaphaBio Co., Ltd., Seoul, South Korea) was
positioned and tightened with a final torque of 30 Ncm.
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The ceramic crowns for #11 and #21 (IPS e.max Press,
Ivoclar Vivadent AG, Schaan, Liechtenstein) were ce-
mented with resin cement (RelyX Unicem, 3M, St. Paul,
MN, USA).(Fig. 9) Although scar tissue remained in the
site of the labial frenectomy, interdental papillae were
present in 100% of the embrasure, and the labial gingival
line was in harmony with the adjacent teeth. The color
and shape of the final restoration was esthetic and

natural. Therefore, the patient was satisfied with the es-

Fig. 6. Periapical radiograph taken after implantation.

thetic and functional aspects.

The zirconia patient-specific abutment and crown were
chosen to improve the esthetics.(Fig. 9, 10). Excellent final
esthetic results and good oral hygiene were observed in
clinical photos, cone beam computed tomography scans,

and radiographs 2 months after the abutment and crown

placement.

Fig. 7. Provisional restoration setting.

Fig. 8. Impression taking after 5 months. (A) impression coping con-
nection. (B) Lab analog connection.
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Fig. 9. Clinical photo of final resto-
ration. (A) zironia Abutment con-
nection (B) Final prosthesis. (C)
Frontal view taken after zironia
abutment delivery (D) final pro-
thedsis delivery.

Fig. 10. Periapical radiograph taken after final restoration delivery.

DISCUSSION

Many studies have examined customized implant abut-

ments, which have mainly been used for compromised

Journal of Dental Implant Research 2015, 34(2) 46-51

Fig. 11. Intraoral photograph and CT view of 2months after final
restoration delivery.

implant placements and apically deep placements'”"?.
Custom abutments are increasingly used in both anterior
and posterior implants because they offer a patient-specif-

ic design that sculpts the gingiva in order to form ideal
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contours and emergence profiles.

Glauser has reported that no abutment fractures oc-
curred in their implant-supported single-tooth reconstruc-
tions for a median observation period of 49.2 months'.
In addition, Yildrim reported that no abutment fractures
occurred in any of their ceramic restoration cases for over
5 yearsm.

By fabricating a zirconia custom abutment, we were
able to preserve the gingival contour that was formed
during the healing phase in this case. The results of this
study suggested that zirconia customized abutments pro-
vide functionally and esthetically satisfying results. A
limitation of this study that should be noted was the

short period of observation.

CONCLUSION

In this case, implant placement was performed in #11
immediately after the patient lost #11 due to trauma be-
cause the patient had sufficient bone height and thickness
and no pathologic conditions. One-mm labial and lingual
distances between the implant and the bone were ob-
served with no sign of dehiscences, and GBR or tissue
grafts were not required. The final impression, which was
taken 5 months after the placement, confirmed the for-
mation of interdental papillae and labial gingiva. The fi-
nal restoration with a zirconia custom abutment provided

successful esthetic results.
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part | - materials and biomechanics
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Total TMJ replacement is the last treatment option for the end-stage TM] disease. The joint prosthesis has became popularized recently
in orthopedic field. However, the TMJ prosthesis was applied relatively slowly in clinical situation because of the failure of Viteck prosthe-
sis in early 1990s. The TMJ prosthesis available recently showed safe long-term results. Only the BioMet microfixation system is available
in Korea at present. That system is stock device with some options according to the size of component. This review series is composed
with with three part. Part I is on the materials and biomechanics, part Il is on the surgical procedures, part Il is on the long-term follow
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Tt 1) Christensen TMJ Prosthesis System (TMJ] Im-
plants, Inc, Golden, CO) 2) TMJ Concepts Prosthesis (TMJ
Concepts, Inc., Ventura, CA) 3) Biomet Microfixation TMJ
Replacement System (Biomet Microfixation, Jackson- ville,
FL) ©] 3o TMJ Conceptse #X} 2= (customized de-
vice) 22 A 1989¢ Techmedica Inc. (Camarillo, Ca)®f &Jsf
TRLEHTHIT 1996828 TM] Concepts Inc. (Ventura, CA,
USA)9 oJsff AB4te] 1 QIT}. Christensen TMJ prosthesis®] 73
& wEejel WERIL R 5£0% &of 9l metal-on-metal
TEZ Eo] Q7] WiEof] 357t UIR=E QI &R EAe
2 d3vs9] J15Aol =& o= UM Qi

USRS Zs SHEROl Uit oJokF 31715 Lot oY
A He U2t ARSI QIR Rt ARolth LUl
+ Biomet Ale] Microfixation TM] replacement systemo]
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Total TMJ replacement as another implant in maxillofacial area:
part Il - surgical technique

Min-Hyeog Park, Dong-Young Chung, Chul-Man Kim, Jun-Young Paeng
Department of Oral and Maxillofacial Surgery, Kyungpook National University School of Dentistry, Daegu, Korea

Total TMJ replacement is the last treatment option for the end-stage TMJ disease. The joint prosthesis has become popularized recently
in orthopedic field. However, the TMJ prosthesis was applied relatively slowly in clinical situation because of the failure of Viteck prosthe-
sis in early 1990s. The TMJ prosthesis available recently showed safe long-term results. Only the BioMet microfixation system is available
in Korea at present. That system is stock device with some options according to the size of component. This review series is composed
with with three part. Part | is on the materials and biomechanics, part Il is on the surgical procedures, part Ill is on the long-term follow
up and complications. (JOURNAL OF DENTAL IMPLANT RESEARCH 2015;34(2):56-59)

Key Words: Total TM] reconstruction, End-stage TMJ disease, Temporomandibular joint
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Table 1. Indication of total TMJ alloplastic replacement

Arthritic conditions: e.g. osteoarthritis, rheumatoid arthritis, or
traumatic arthritis

Post-excision of benign and malignant neoplasms

Ankylosis

Congenital disorders

Avascular necrosis

Irreparable fractures of the mandibular condyle

Functional deformities

Revision when previous treatments (e.g. alloplastic reconstruc-
tion, autogenous grafts) have failed

Table 2. Contraindication of total TMJ alloplastic replacement

Patients who had an active infection

Allergy to prosthetic materials

Patients who had conditions in which there was insufficient
quantity or quality of bone to support the device

Patients who were not skeletally mature

Patients who were incapable or unwilling to follow postoperative
care instructions

Patients who were unable to return for follow-up examinations
Patients who had severe hyperfunctional habits

Patients who were on long-term steroid therapy
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Fig. 5. Fixaiton of condylar component.

Fig. 6. Postoperative 3D reconstructed CT with TMJ prosthesis.

£ olgele] DA, PRUIN wFS % }EE #ik 4 2A
_'?'_

ol
rr
N
3
3
ry
i}
El
Iz
e
Py
jal
=)
™~
ol
_|_>.L
0
ks
)'P
O\
A}
I
§
il

AP GRS HNS HE Bt
Bl FE2 T 8PS of 70, 8¢ SIS Yol B

o Afe S WASHES B,

& 2o T & Sl dHFoRE HY I WE 5
Table 33 22 dHFS Azl = = A

2 ¥ FH0] M LEE g¥E F9 stHeld, Mercuri
Bl oJst, 3,368712] QI3 oM 51718 FHol Bk



Park MH, et al: Total TMJ replacement as another implant in maxillofacial area: part Il - surgical technique 59

Table 3. Postoperative complications

Infection

Heterotopic bone formation

Metal sensitivity

Component failure

First Bite syndrome, Frey syndrome
Parotid fistula

Postop malocclusion

Condylar dislocation
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INSTRUCTIONS FOR AUTHORS

Journal of Dental Implant Research is the official peer-reviewed, quarterly publication of the Korean Academy of Implant Dentistry
(KAID). The Journal publishes original research papers, clinical observations, review articles, viewpoints, commentaries, technical note,
case reports, and letters to the editor in subjects relating to clinical practice and research into dental implantology. Manuscripts should
be sent to editkaid@kaidimplant.or.kr for publication.

1. Editorial Policy
All submitted manuscripts should be original and should not be considered by other scientific journals for publication at the same time.
Any part of the accepted manuscript should not be duplicated in any other scientific journal without permission of the Editorial Board.
If duplicate publication related to the papers of this journal is detected, the authors will be announced in the journal and their institutes
will be informed, and there also will be penalties for the authors. Review and procedures on all ethics related issues including ethical
regulations and plagiarism/redundant publication/research misconducts follow Good Publication Practice Guidelines for Medical Journals
(http://www.kamje.or.kr/publishing_ethics.html) made by Korean Association of Medical Journal Editors.

2. Copyright
Copyright of all published materials are owned by the Korean Academy of Implant Dentistry and authors must sign to agree with
submission regulations on the application form for submission.

3. Language
A manuscript can be written in Korean or English. Abstract and references of all manuscript should be written in English.

4. Submission of Manuscript
Manuscript should be submitted in the file format of Microsoft Word Software. Manuscripts should be typed on A4 size,
double-spaced, using font size of 10 with margins of 25 mm on each side and 30 mm for the upper and lower ends. The article should
be organized in the order of Cover page, Abstract, Text, References tables, figure Legends, Figures. Each new section’s title should
begin on a new page. Number pages consecutively, beginning with the Cover page. Page numbers should be placed at the middle
of the bottom of page.

5. Cover Page
1) Cover page should include the title, the names of authors, the affiliation of authors, the information of corresponding author, and
running title. Conflict of interest, Acknowledgement (if necessary).

)

Title should be concise and precise. Only the first letter of the first word of title should be capitalized. The names of the authors
should be fully described.
Names of authors are arranged according to contribution to the manuscript. Leading author (first author) is presented first, then

&

other authors are written in detail. The names of authors are separated with commas and English names are shown as full name.
(Ex) Chul-Soo Kim, Jong-il Lee
4) One organization shall be indicated without number and if there are two or more organizations, those of the first and other authors
shall be numbered in order in shoulder brackets and written in Korean and English at the bottom of the cover. The English-written
organizations shall have only their first letters and proper nouns indicated in capital letters. If an author belongs to two or more
organizations, they shall be indicated in shoulder numbers, which shall have commas placed between themselves:
(Ex) Chul-Soo Kim'?, Jong-il Lee’
"Department of Oral and Maxillofacial Surgery, College of Dentistry, OO University, “Department of Oral and
Maxillofacial Surgery

2

The information of corresponding authors
A corresponding author shall be indicated separately. Its name, organization and address shall be indicated in both Korean and
English. Telephone and fax numbers and email address shall be placed below them.



6) Running title (less than 10 words) should be included in cover page.

6. Abstract
All manuscripts should be structured with four subsections: Purpose, Materials and Methods, Results, and Conclusions, length of
abstract should be equal to or less than 300 words. A list of keywords, with a maximum of 6 items, should be included at the end
of the abstract.
(Ex) key words: Implant, Bone graft,--.

7. Text
1) Introduction
The purpose, the academic background and the principal of a manuscript are summarized and references are limited to directly
related ones. It should not discuss a related topic extensively and cite one after another like collective or current review. Also,
it should not contain results or conclusion, which will be reported.
2) Materials and Methods

This part describes research methods. Patients, experimental animals or control group should be presented clearly and written
in detail for other researchers to perform a same study by following the methods. In particular, methods of identifying a target
disease and of controlling subjectivity of observers should be explained. Machinery or reagents shall have their names,
manufacturers, cities and countries specified in brackets. ®or ™ shall not be used. If they are repeated, drug or product names
alone shall be specified.

(Ex) Only Xenogenic bone (Bio-Oss, Geistleich Pharmaceutical, Wolhusen, Switzerland) was used and Bio-Oss with particle

size of 1,000 pum or less was used.

Well-known methods including ones for statistical analysis should present references, and relatively new methods or modified
methods from existing ones should provide references, introduce them simply and explain reasons why authors used them and
their advantages and disadvantages.
P-value, used in statistics, shall be indicated in capital letter and italics.

(Ex) P<0.05
For studies conducted with persons or experimental animals, they should be approved by Institutional Review Board (IRB) and
their approval number should be written in manuscripts.

3) Results
Results are reported by following a logical order and use tables, figures or pictures used. Data given in tables and figures should
not be repeated in a main text, and only critical points and progress are described.

4) Discussion
Among results important and new ones are emphasized and conclusions based on them are written. Contents shown in the introduction
and the result parts should not be repeated. Application ranges of results, limitations for interpretation and applicability in future studies
are written. In addition, this part compares and discusses other related studies and links the purpose and the conclusion of a study.
At this time, conclusions not based on data or unsubstantiated opinions should be avoided. A possible new hypothesis from obtained
data can be suggested and appropriate methods to confirm it also should be presented.

5) Conclusions

A question asked in the introduction, results from a research and a main idea of discussion are summarized clearly. At this time,
results should not be repeated simply and authors’ opinion obtained from a research should be included.

8. References Style
1) The accuracy of references is the responsibility of the authors. All references should be written in English. References should be
numbers in the order they appear in the text and the number should be same with superior numbers in the main text.

2) Atthe end of a sentence, a quotation number shall be placed before a period. Several references shall be listed with commas.

u_n

Three or more references, listed in succession, shall be connected with each other, using
1) 2,3) 46) 57,9, 10)
(Ex) 7, ,

3) The Authors’ surnames are followed by abbreviations of their given names.
(Ex) Jones ER, Park JU



If the number of authors is six or less, all their names are presented and if it is seven or more, ‘et al.” is used.
4) Reference form
@D Journals: Names of authors. Title of an article. Name of the journal (abbreviation registered in Index Medicus)
year;volume:starting page-ending page (only changed number).
(Ex) Jones ER, Smith IM, Doe JQ. Occlusion. J Prosthet Dent 1985;53:120-9.
@ Books: Names of authors. title. edition. location of publication: publisher; year of publication.
(Ex) Babush CA. Implants. 1st ed. Philadelphia: W.B. Saunders Co., 2001.
(@ When a chapter is quoted from a book: chapter author name. chapter title In: Editor name, ed(s). Book name. edition. City:
publishing company; year: Beginning pageend page.
(Ex) Skalak R. Aspects of biomechanical considerations. In: Branemark Pl, Zarb GA, Albrektsson T (eds). Tissue-Integrated Prostheses:
Osseointegration in Clinical Dentistry. Chicago: Quintessence, 1985:117-28.

9. Tables
1) Tables are presented clearly on separate pages in English. Tables should be sent in Microsoft Word format(not as PowerPoint
or Exel tables). The number and the title of a table or a graph are located on their upper left part. Its number presented in Arabic
numerals follow the word. A period shall be placed behind an explanation.
(Ex) Table 1. Patients distribution.
2) Annotation
Parts marked with Arabic numerals are explained on the lower left part of a table or a graph. The note shall be placed in order

of the original terms in brackets, their abbreviations and explanations:

10. Figures and Graphs
1) Not to be affected by reduction during the printing process, drawings or pictures should be large or clear enough on separate
pages and they should be clean original ones. Their file resolution should be 300 dpi or more.
2) Its number presented in Arabic numerals follows the word, “Fig” after a period and a space and is ended with a period in the
order of its appearance in a main text.
(Ex) A diagram shall be drawn (Fig. 1) and a photo shall be shaped.(Fig. 2)
3) Its title and explanation are written in English and the first character of the first word of a title is written in capitals.
(Ex) Fig. 1. A diagram of figure. A. Circle. B. Rectangle.
4) When several photos are placed in a figure, they shall be classified in capital letters A, B etc. and explained separately as follows.

11. Review of Manuscript
A submitted manuscript will be under peer review by two or more reviewers among reviewers designated by JDIR. The reviewers
can demand revision or supplementation. The final decision of publication will be conducted by the editorial committee. If a

manuscript is not suitable for publication after three times of revision, it is decided not to be published.

12. Publication of JDIR
JDIR is principally published Four times for a year (at the last day of March, June, September, and December).
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COPYRIGHT TRANSFER FORM

In consideration of the publication of the contribution in above journal, the authors sign this agreement.

1) This article is the author(s)’ original work and has not been previously published elsewhere either in
printed or electronic form and is not under consideration for publication elsewhere.

2) This article contains no violation of any existing copyright and, author(s) will indemnify the Editors and the
Journal of Dental Implant Research against all claims and expenses arising from any breach of this
warranty.

3) The author(s) have obtained permission for and acknowledged the source of any illustrations, diagram of
other material included in the article of which author(s) is not the copyright owner.

In consideration of publication of my contribution in the above journal, | hereby assign to the Journal of Dental
Implant Research the copyright in any form and in any language worldwide.

- Title of the manuscript :

- Authors' signature

Name Sign Date

* Use an extra sheet for more than 10 authors.
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