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Clinical evaluation of Luna S implant with guided bone regeneration using
xenograft MaxPore™

Mi-Seon Goh'?, Yang-Hun Jung'?, Jung-Jin Lee3*, Jeong-Ho Yun'?

'Department of Periodontics, Jeonbuk National University Dental Hospital, 2Department of Periodontology, College of Dentistry and
Institute of Oral Bioscience, Jeonbuk National University, *Department of Prosthodontics, Jeonbuk National University Dental Hospital,
*Department of Prosthodontics, College of Dentistry and Institute of Oral Bioscience, Jeonbuk National University, Jeonju, Korea

Finding alternatives for missing teeth has been a challenge. Dental professionals consider implants a viable replacement for natural
teeth with a promising functional esthetic. However, the atrophic alveolar ridge is commonly observed after the extraction of teeth
in severely compromised periodontal patients, causing difficulty placing dental implants. The aim of this case report is to describe
the results of short-term clinical evaluation of Lunar S implant placement with simultaneous bone grafting using a xenograft, Max-
Pore™ and a resorbable membrane. In the first patient, tooth #15 was extracted due to root fracture and #16 was removed due to
peri-implantitis. At the time of implant placement, the #15 area had sufficient alveolar width for implant placement, but the #16 area
had three-wall bone defects around the implant after implant placement due to previous severe peri-implantitis. Thus, we performed
guided bone regeneration (GBR) with xenograft and resorbable membrane in the #16 area. In the second patient, severe periodonti-
tis existed in the whole dentition, and the #26 and #46 teeth were extracted. The #26 area had sufficient alveolar width for implant
placement, but the #46 area had three-wall bone defects around the implant after implant placement. In the #46 area, GBR was
done with xenograft and resorbable collagen membrane immediately after placement of the implant at this site. In these two clinical
cases, wound healing of the operation sites was uneventful. All implants were clinically stable without inflammation or additional
bone loss, and the patients reported no discomfort. Although short-term clinical evaluation is a limitation, the placement of Luna S
implants to replace missing teeth could lead to good functional outcomes. In addition, successful bone regeneration can be achieved
with a surgical method using xenograft and resorbable membrane. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOQINTEGRATION
2020;12(1):1-7)
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Figure 1. (A, B) Pre—operative clinical photographs at occlusal and labial view. (C) Pre—operative radiogragh.

Figure 2. Guided bone regeneration (GBR) using xenograft (MaxPore™) and resorbable membrane. (A) Implant placement at #15 (Luna S ®4.0 x
10 mm), 3-wall bone defect after implant placement #16 (Luna S ®5.0 x 10 mm). (B) The application of xenograft for bone defect. (C) Covering
with resorbable membrane (LT6™) and periosteal suture, (D) Horizontal mattress suture and interrupted suture with 5-0 monofilament. (E, F) Post—

operative radiographs of panoramic and periapical veiw.
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Figure 3. 2nd stage surgery. (A) After flap was reflected, new bone formatioin in the grafted site was clinically confirmed. (B) Healing abutment

connection. (C) Post—operative radiogragh.

Figure 4. (A, B) Clinical photographs 3 months after the setting of the final prosthesis. (C) Radiograph 3 months after final prosthesis. The surgical
site was well maintained without inflammatory findings or clinical abnormalities.
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Figure 5. (A, B, D, E) Pre-operative clinical photographs on #26 and #46. (C, F) Planning for the optimal position of implant #26 and #46.

Figure 6. 1st stage surgical operation on #26. (A) Application of surgical stent. (B) Implant placement at #26 (Luna S ®5.0 x 11.5 mm). (C) Healing

abutment connection.
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Figure 7. 1st stage surgical operation on #46. (A) Application of surgical stent, (B) Implant placement at #46 (Luna S ®5.0 x 10 mm). (C) GBR using
xenograt and resorbable collagen membrane. (D) Healing abutment connection. (E) Panoramic radiogragh after implant placement on #26 and #46.

Figure 8. (A, C) Clinical photographs 6 months after the setting of the final prosthesis on #26 and #46. (B, D) Radiograph 6 month after the setting of
the final prosthesis. The surgical site was well maintained without inflammatory findings or clinical abnormalities.
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Immediate implant placement on maxillary molar using sealing socket

healing abutment (SSA): case reports

Inpyo Hong, Su-Hee Jeon, Young-Wook Seo, Young Woo Song, Jae-Kook Cha, Jeong-Won Paik, Ui-Won Jung,

Seong-Ho Choi

Department of Periodontology, Research Institute for Periodontal Regeneration, College of Dentistry, Yonsei University, Seoul, Korea

There are clinical limitations on immediate implant placement on molar area due to discrepancy between fixture size and wide ex-
traction socket. Sealing socket healing abutment (SSA) is healing abutment that mimics transmucosal profile of existing natural tooth
using CAD/CAM technology. This case report presents a case of immediate implant placement on maxillary molar using SSA. A 74-
year old female patient had horizontal root fracture on #16. Immediate implant placement using SSA was planned. Guide surgery
was done and SSA was connected after bone graft on the gap defects. After 3 months, final prosthesis was delivered. After 6 months
of surgery, 3D scan was done to confirm changes of the alveolar ridge. During the treatment, healing was uneventful without wound
dehiscence or inflammation. There was no abnormal marginal bone loss or gingival recession after 6 months. Alveolar ridge dimen-
sion was well maintained compared to spontaneous healing of extraction socket. Immediate implant placement using SSA is a pre-
dictable procedure for molar area. SSA shows its advantage in clinical convienience and minimal invasiveness. SSA can be more
useful and lead more predictable outcome with bone graft procedure. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION

2020;12(1):8-13)

Key words: Dental implant, Dental abutments, Computer aided design
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Figure 1. Pre—op examination of #16 horizontal root fracture, (A) Periapical X-ray. (B, C) Clinical evaluation,

Figure 2. Implant position planning with superimposition of CBCT and 3D scan data.
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Figure 4. Surgical procedure. (A) Atraumatic extraction of #16. (B) Adaptation of surgical guide. (C) Fixture installation. (D) Confirmation of fixture
position with surgical guide. (E) Bone graft with bovine deproteinized bone particulate on gap defect, (F~H) Connection of sealing socket healing

abutment.

The Journal of Korean Academy of Osseointegration 2020, 12(1) 8-13



Hong |, et al: Immediate implant placement on maxillary molar using sealing socket healing abutment (SSA): case reports 11

3.5 18

4tz 3o gw— ﬂ;g}o}ﬂ Hoﬂ uﬂfﬂin = Ol%ﬁ}oﬁl

ofe] TS -9} 01—1'91"4’ Xﬂﬂ‘ ?l' surglcal gulde %’ﬂ' z gulde0ﬂ
o] A ERE Al Al AXHE 214 5.0
mm, Z°] 10 mm 37]9] YEHE 1 A)H|(Osstem TS III, Osstem
Co., Busan, Korea)E A H3IA. A HEZE 30~40 N/em ©]%
I A & EReL I v A Atole] g9 7H5o] F4E
At B2 2kl =R Z0]AA(Bio-oss, Geistelich,
Wolhusen, Switzerland) 0.25 g Z-8-5}%111, w414 /5] SSA
A dsto] Bdlol ol AA HP3HE &R st th(Figure 4).

AE 5 JAPEh F8otal AAAEL '1 ZA g7 XP AX
22 JH9 HEER $EEYrHFigure 5). & A A7 HEE
SH 371 9] A £ T2 TW(GSMOP, Swissmeda, Baar,
Switzerland)E °]8-5t0] F3, Hlwslith. A 2A| QF 9 H3l=
AvtE o g {oJgt XpolE Holx]| ottt EE X2A = & Ao

H3 0.9 mm~1.0 mm S5EAT, IS 0.7 mme TFE R

ArHFigure 6).

DISCUSSION

A2 GRS 3 4
19l 717 A 45
HE 2] YA, S5AY AFE-L
312 $olopA ek, £ A3
oguol 9B YT 4 9lof o]
 524Q BIAE Bt A

A AFE A T 5 Uk

e
olX
2,
)
>
rir
B
>
i
)
o
)
fol

g

B ol ol o o
oX,
oy
)
i)
o

i
ne
o
4
o 32 d
o %2 o
=}
. T

e r
ln

N
ool
rln
)
-
>N
Y
L 4
r_‘,% Lo

o

S~
2%
1o
N
o L
g,

D
o

T

e o o
e N
= ol
o = o
Y
o
ol
o)
£ o

o

e
[
i)

il

>
R

il

a4

£ e
oz
3
o
oS
o

gl

2
flo
ox,
off
> 12
-0,
jale}
i
A0
(m
Ul
i
Ho
N

ol pol, _‘19‘
m
lo
et
a,
2
o
N _(m
do
=2
>~
fin}
Ho
o 2
R
= b
2o
e 1o
ol
ol ful
Jo
Y
rlr

i3
B
L

nej'
> 4T
iﬁ-ﬁg
1o

ol';
_O,l"Nm%mio
T d
rovrulon‘:irr
oU:=>éo(:|I.|,.]
Eririb
'rloﬂll°_>.:—‘?L
oo =
Sz b
T o
omﬁ_ll‘.rﬂ
o“;_‘ﬁéﬂ‘
T‘:mﬁﬁm—ﬁl
EENIOHI
ﬁo@"xr
ozgg%ieh
N

2 N ow — oy

& |0 oft do M

_?_]:
=

Figure 5. 3 Month after final prosthesis. (A) Occlusal view, (B) Palatal view, (C) Lateral view, (D) Periapical X-ray.

Figure 6. Superimposition of pre-op 3D scan and 3D scan at 3 month after final prosthesis. (A) Measurement of buccal change. (B) Measurement of

palatal change. (C) Measurement of alveolar ridge change.
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Hybrid digital workflow for optimal esthetics and gingival adaptation of the

pontic in monolithic zirconia restoration

Hang-Nga Mai', Du-Hyeong Lee'?

YInstitute for Translational Research in Dentistry, Kyungpook National University, 2Department of Prosthodontics, School of Dentistry,

Kyungpook National University, Daegu, Korea

When the gingival adaptation of monolithic zirconia pontic is inadequate, the post-insertion of porcelain is inevitable. This process
is time-consuming, less predictable, and decreases the homogeneity of the monolithic zirconia restoration. In this report, a computer-
aided design and computer-aided manufacturing (CAD/CAM) provisional resotration was fabricated and intraorally modifed to opti-
mize the gingival adaptation. Then, the pontic design was digitally transferred to the definitive restorations by hybrid digital work-
flow, using silicone replica, intraoral scanning, and computer-aided superimposition techniques. The process optimizes the gingival
adaptation of the pontic, thereby significantly enhancing the esthetic and biological functions of monolithic zirconia restoration. (THE
JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(1):14-17)

Key words: Monolithic zirconia, Pontic, Gingival adaptation, Provisional restoration, Image superimposition

INTRODUCTION

Pontics are the artificial teeth of a fixed dental restoration,
that replace missing natural teeth'. The ideal pontic design
should fulfill the basic role of replacing the lost tooth, ensuring
the mechanical stability of the restoration, achieving an esthetic
appearance, and enabling adequate oral hygiene as well as com-
patibility with soft tissue®. It is essential to reproduce proper
gingival contact of the pontic in order to provide tissue guid-
ance and stabilization™*”.

Various pontic designs have been described in the literature,
including sanitary, modified sanitary, ridge-lap, modified ridge-
lap, ovate, and conical shapes®®. The pressure applied to the
gingiva by the pontic should be well-controlled®. Hyperpressure
to the ridge causes continuous gingival inflammation and diffi-
culties in maintaining good oral hygiene®”. On the other hand,
loose gingival contact restricts esthetics and incurs plaque accu-
mulation under the pontic’, which could be a major factor con-
tributing to restoration failure.

When the gingival misfit of the pontic is observed on the day
of delivery of the definitive restoration, the tissue surface of the
pontic should be modified in the clinic. Although the misfit can

Received April 29, 2020, Revised May 20, 2020, Accepted May 25, 2020
Copyright © 2020 Korean Academy of Osseointegration

be eliminated by trimming excessive material or firing addi-
tional porcelain on the ridge-lap area®", the post-treatment is
time-consuming and empirical, possibly leading to unpredict-
able results. Moreover, in monolithic zirconia restorations, por-
celain addition disturbs its homogeneity and induces surface
roughness™ ™.

The purpose of this article is to introduce a hybrid digital ap-
proach to produce a monolithic zirconia restoration with an op-
timal gingival adaptation of the pontic using computer-aided
design/computer-aided manufacturing (CAD/CAM) provisional

restoration and computer-aided superimposition techniques.

CASE REPORT

A 52-year-old woman presented with a chief complaint of
dissatisfactory esthetics relating to her smile. Treatment with a
six-unit monolithic zirconia restoration with modified ridge lap
design of the pontics was indicated in the anterior region of the
maxilla. After tooth preparation (Figure 1), a final impression
was recorded using light- and heavy-body vinyl polysiloxane
(Virtual light body and heavy body regular, Ivoclar Vivadent,
Schaan, Liechtenstein).
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A master cast was made from type IV dental stone (Esthetic-
rock, dentona AG, Wipperfurth, Germany), and scanned by a
dental desktop scanner (IDC S1, Amann Girrbach, Koblach,
Austria). The digitized data were transmitted to a CAD software

Figure 1. Teeth preparation for zirconia restoration.

program (IDC D1, Amann Girrbach) where a provisional resto-
ration was designed and fabricated using a five-axis milling
machine (IDC MILL 5X, Amann Girrbach) and a polymethyl
methacrylate resin block (Vipi Block Trilux, VIPL, Pirassununga,
Brazil).

The provisional resin restoration was tried in the oral cavity,
and the esthetics and adaptation were inspected. Loose gingival
contact under the pontics was observed (Figure 2). The gap be-
tween the pontics and the gingiva was replicated by inserting
light body impression material (Virtual Light Body Regular, Ivo-
clar Vivadent) in the space (Figure 3).

The corresponding edentulous ridge area was trimmed off in
the master cast, with an extent of 10 to 15 mm, bucco-lingually?,
and the provisional restoration with a silicone replica was placed
over the master cast. Dental stone material (Esthetic-rock, den-
tona AG, Wipperfiirth-Hammern, Germany) was inserted in

the space between silicone and the trimmed ridge to modify the

Figure 2. Delivery of provisional restoration. (A) intraoral image, (B) schematic images illustrating the gingival adaptation of the pontics (arrowhead

shows the shadows around the tissue surface).

Figure 3. (A) Insertion of light body silicone impression material under pontics and (B) silicone replicating the gap beneath the pontics.

The Journal of Korean Academy of Osseointegration 2020, 12(1) 14-17
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Figure 4. (A) Superimposed image of the digitized master casts before and after ridge modification and (B) design of the definitive restoration based

on the modified provisional restoration.

Figure 5. (A) Delivery of the monolithic zirconia restoration and (B) favorable gingival adaptation of the pontics.

master cast. The revised master cast was re-scanned, and the
image was superimposed on the first scan image of the cast us-
ing the best-fit function in the software program (IDC D1,
Amann Girrbach) (Figure 4A). Based on the new ridge form, the
pontic design of the restoration was modified (Figure 4B). A
monolithic zirconia restoration was fabricated using a five-axis
milling machine IDC MILL 5X, Amann Girrbach) and a mono-
lithic zirconia block (Ceramill zolid, Amann Girrbach).

The fit of the pontic of the definitive restoration was evalu-
ated before cementation using the silicone application. The gap
under the pontic was successfully removed, and the patient was
satisfied with the esthetics and adaptation of the zirconia resto-
ration (Figure 5).

DISCUSSION

Provisional restorations play a strategic role in the fabrication

The Journal of Korean Academy of Osseointegration 2020, 12(1) 14-17

of definitive restorations in terms of esthetics and function. Es-
pecially when computer-aided techniques are applied, the bene-
ficial effects of using provisional restorations are maximized'".
In the treatment with monolithic zirconia restoration, the virtual
design drawn by the computer software program can be used
for both the provisional and definitive restorations. Accordingly,
the CAD/CAM provisional restoration becomes the direct refer-
ence for estimating the prognosis of the definitive restoration'*.
Moreover, the initial design can be shaped to accommodate the
clinical requirements and patient satisfaction collected during the
provisional restoration use. In this article, image superimposition
and computer designing tools have been used to modify the tis-
sue surface of the pontics of the provisional restoration, to en-
sure a perfect fit of the definitive restoration. The scanned files
were registered using dental software. The workflow was
straightforward and convenient for the dentist and dental tech-

nicians to fabricate pontics with contours fitting the underlying
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ridge.

The importance of gingival adaptation of the pontic has been
emphasized”™™. Unfavorable gingival adaptation may compro-
mise the results of definitive restorations®. Although special at-
tention is given in recording the impression of the alveolar mu-
cosa, misfit of the pontic still occurs because of soft tissue change

,14

or laboratory mistakes*'. Recently, computer-aided technology
has been used to record and transfer the impression of the tissue
receptor site of the pontic to the master cast and to replicate it
into the definitive restoration*". The hybrid digital workflow in
this article combines the conventional and digital approaches to
represent the clinical appearance of the soft tissues. The condi-
tion of the soft tissues beneath the pontic was directly replicated
to the master cast, thus reducing the errors and hampering the
creation of an ideal gingival contact.

The hybrid workflows certainly shown the advantages of ef-
ficient recording and transfer of the clinical residual ridge infor-
mation. When the workflow of the present article is applied in a
monolithic zirconia restoration, the gingival adaptation is more
predictable, thus, the post-modification may be eliminated. Fur-
ther studies on the accuracy and precision of the scanning and
image superimposition process will be needed to expand the

application of this technique.

CONCLUSION

The CAD/CAM provisional resin restoration combined with
the digital superimposition technique is an effective method to
replicate the tissue receptor site of the pontic and transfer the in-
formation from the provisional to the definitive restoration. This
approach creates the possibility of optimization of the gingival
adaptation of the monolithic zirconia restoration in a feasible

and straightforward manner.
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Implant treatment and management for irradiated patients: cases and
literature review

Young Man Lee', Yoon Soo Gong? Dong Ju Choi®

Eun-Pyeong Dental Clinic, 2Mi-Bo Dental Clinic, Seoul, *Life Dental Clinic, Yangpyeong, Korea

The treatment of an implant after chemotherapy could be challenging for both the patient and the surgeon, due to deteriorat—
ed healing capability. However, for this reason, if restoring through implants is restricted, the patient’s quality of life will have
to drop dramatically. The authors have placed implants in patients who had been treated for carcinoma in the last 10 years.
Seven patients who are still undergoing medical treatment have been observed. Of the 44 implants, 35 implants were newly
placed. Three of the implants were removed and placed again. Nine implants were newly implanted after chemotherapy. It
can be seen that the 3 removed implants were difficult to manage due to peri-implantitis before chemotherapy, and other
implants did not show any special difference from before the anti-cancer treatment. Patients who have had carcinoma and
have completed treatment are advised to place the implant after determining whether the patient has recovered sufficiently
by setting a rest period of 6 months to 2 years, and setting a healing period of at least 6 months after implantation before ini—
tiating restorative procedure. It is also desirable to induce bone formation around the implant through progressive loading. (THE
JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(1):18-21)

Key words: Chemotherapy, Cancer, Implant
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Figure 1. 7. 22, 2019: The maxillary right side molar region implant
treatment was completed prior to the onset of carcinoma. Regardless,
they remained healthy. The maxillary left side implant was placed after
chemotherapy with a treatment period of more than one year and has
been in normal use for about 5 years now.

Figure 2. Post-op panoramic view after placing mandibular right 2nd
molar area implant,
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Figure 3. Uneventful alveolar bone formation and soft tissue healing
around the implant was noted and the prosthesis was completed 5
months after the implant was placed.

Figure 4. Implant surgery for the maxillary left 2nd molar area. Normal
alveolar bone condition was observed.
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Figure 5. The implant is placed on the maxillary left 2nd molar 3 years
after initiation of chemotherapy. It seems that pre—existing implants
did not have any effect from chemotherapy. Bone loss around maxillary
right side posterior region implants were due to per—implantitis, not the
chemotherapy itself.
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Figure 6. After 5 years of chemotherapy, the maxillary right side
posterior region implant was extracted due to peri—-implantitis. Adjacent
implant was extracted as well due to poor prognosis and new implants
were placed posterior to the extraction site.
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Implant site development by guided bone regeneration with tenting screws
in severely atrophic alveolar ridge: cases report

Sung-Bae Lee, Bo-Ah Lee, Young-Taek Kim

Department of Periodontology, National Health Insurance Service Ilsan Hospital, Goyang, Korea

When performing guided bone regeneration(GBR) in severely resorbed ridge, tenting screws could provide structural support to bar-
rier membrane and prevent collapse of particle bone grafts due to wound pressure. The aim of this cases report is to present three
cases in which ridge augmentation using tenting screws was done to achieve adequate available bone for implant placement in se-
verely atrophic alveolar ridge. After reflection of full thickness flap following horizontal and vertical incisions, decortication was per-
formed on exposed alveolar ridge. Tenting screws were inserted in a desired direction to augment ridge. Particulated bone graft ma-
terials were placed around the screws and in bony defects. Resorbable barrier membrane covered the augmented bone defects. If
necessary, the membrane was fixed with suture or fixation pins. Flap was coronally advanced by periosteal releasing incision and
sutured with tension-free suture. Suture was removed in 2 weeks. After healing period of at least 4 months, tenting screws were re-
moved. The ridge was augmented enough to place implants. This report showed successful outcome of GBR with tenting screw in
severely resorbed ridge. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(1):22-31)

Key words: Bone screws, Guided bone regeneration, Atrophic ridge, Ridge augmentation
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THFigure 3a). Screw $HO 2 0]F-F(Bio-Oss®, Geistlich, Wol-
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THBio-Gide®, Geistlich, Wolhusen, Switzerland; 20 X 30 mm)2.
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Figure 2. Cone-beam CT image for evaluating horizonal ridge width of
missing teeth area. In box, cross sectional view of the area indicated by
yellow arrow.

Figure 1. Initial examination. (a, b)
Clinical photographs, (c) Radiograph.
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Figure 3. GBR procedure, (a) Three
tenting screws were inserted
in labio—palatal direction after
decortication, (b) Xenogeneic bone
grafts were placed around the
screws, (c) Resorbable membrane
covered the grafts and was fixed
with periosteal suture, (d) Suture, (e)
Radiograph after GBR.

Figure 4. 4-month healing after GBR. (a, b) Clinical photographs before and after GBR, (c) Augmented ridge width on #22 area.
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Figure 5. Implant surgery. (a, b)
Tenting screws were exposed after
flap reflection, (c) Removed tenting
screws, (d) Surgical stent was
applied for deciding implant location,
(e) After implant installation and
healing abutment engagement, (f)
Suture, (g) Radiograph after implant
surgery.
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Figure 6. Temporary prosthesis.
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Neo Biotech, Seoul, Korea; @1.5 X 7 mm)E FAgFo = A9
st tHFigure 8c). Screw RO 0]FE(Bio-Oss®, Geistlich,
Wolhusen, Switzerland; 1.0 gr& IXIAIF S H(Figure 8d, e) T
J A} 9H(Collagen membrane®, Genoss, Suwon, Korea; 20 X 30
mm)2 2 §-2 F(Figure 8f) (Membrane pin, Dentium, Seoul,
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St tHFigure 8g, h).
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(Figure 9f), Z4HA & 3719] AETHE (Implantium®, Dentium,

Figure 7. Preoperative radiographs.
(a) Before extraction of anterior
teeth, (b) After extraction of anterior
teeth, (c~e) Cross sectional cone-
beam CT images of #13,12 22,
serially,
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Seoul, Korea; @3.8 x 10 mm)E AlHslgtt. #22 YSHE T
270 37141 Z0]A(ICB®, Rocky Mountain Tissue Bank,
Aurora, CO, USA; 0.25 g}< 5192 H(Figure 9g) Pontic F-91+=
A3t 212419 23 P4 3] GBR (Collagen Membrane® and
Osteon 1I®, Genoss, Suwon, Korea; 10 X 20 mm and 0.25 g)%
712 Al3gstithFigure 9h). ZHfo|E 2 ok A & E3
'5]'93\EKFigure 9)).

6/ & 2T AFAES slof HSHEES AZSHATHFig-
ure 10). °]¥ 487FH o2 EAG0] FA=2L Al

AR Sal= 7IAdg e E §30] A= 654 FA SAE, o

Figure 8. GBR procedure. (a) Flap
elevation, (b) Decortication, (c) Two
tenting screws were inserted on #22
area, (d) Xenogeneic bone graft was
placed on #22 area, (e) Another
two tenting screws were inserted
and xenogeneic bone was placed
on #1213 area, (f) Resorbable
membranes covered the graft
material, (g) Suture, (h) Radiograph
after GBR.

SUE AR A #4546 9101 2 A2A SHES A N
RIX|ZhoflA] oj=]=| it 10 Aol #45,46,4701 YEHES A5}

B}, 371 Zof| #459) #4629 YSTES A7t AJH HrhFig-

ol g

r

SRUNE B BEVAS ART T A2E A2 B4
o] A 514 ke B BEVE BN, e 41 U 5
Ao 2 XA|517] gsto] Tenting screw (Mini-screw, Jeil medical,
Seoul, Korea; @2 x 8 mm)E thZHA WaFo 2 A9t thFigure
12a). FAEH 9} Screw FH9) 0]5&F(Bio-Oss®, Geistlich, Wol-

husen, Switzerland; 0.5 gl& HXAIZ] & S5/ Ao 2HOssix®
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Figure 9. Implant surgery. (a) Membrane pins were exposed after flap elevation, (b, ¢) Tenting screws were exposed after flap elevation, (d) Removed
fixation pins and tenting screws, (€) Augmented alveolar ridge was shown, (f) Surgical stent was placed for determining implant location, (g) Allogenic
bone was placed on peri-implant area of #22, (h) GBR was done on pontic area, (i) Suture.

Figure 10. Radiograph after delivery of final prosthesis.

plus, Purgo biologics inc.,Seongnam, Korea; 25 X 30 mm)}& &

o] 5ot tHFigure 12b~d). Figure 11. Radiograph at initial examination.
6718 & AR olm| A1 Foet & A FEHA2H, 6 mm
Aw o] £ 227} 99S Ao BATHFigure 13a). DISCUSSION
Screw AAE A% oA & Ao Yt TES BAISHAHFig-
ure 13b, o). O|F YEAE AHZ A HAAFHZ <=5t £ HyE A% A2E AEFO)M Tenting screwd 7142
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Figure 12. GBR procedure. (a)
A tenting screw was inserted in
diagonal direction, (b) Resorbable
membrane was placed below lingual
flap, (c) Xenogeneic bone was
grafted and the membrane covered
the graft, (d) Suture, (e) Radiograph
after GBR.

Figure 13. Second surgery for screw removal. (a) Radiograph after removal of the screw. Alveolar bone was vertically augmented about 6 mm, (b) A
tenting screw was exposed after flap reflection, (c) The screw was removed,

= 48olol GBRS 5 FAE AY0l 152 Yol 8o WY 718HS 14Yo) B Wk olE B9l Aol 958 Bl
CCELES G e BoIAS] §A18 A A2H] Fet B, BYA
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S PR Aon 2R

A A 92E ARANA Al B3 9ASL WA
At 9I9) Staged approachE 7|20 Sh= o271 W] A7

459 "E‘O]”Xﬂ %Eﬂe CBCTE 531 H]JLO]’%:]\q’ 23 A A} 9t}. Tenting screws®, Pins'®, Titanium mesh' Collagenized

o] ZolAA 9] +H Al Zo] ATt BAAHAL, A2 7F bone graft”® 5. & FH BAAE 1 F Tenting screws ARG

The Journal of Korean Academy of Osseointegration 2020, 12(1) 22-31



30 O|MHH S: Mot YIFE XIZH0IAM tenting screwS AR5IH 2L XY

FHES o) Tenting screw+= AlZHo] ZA 221, &4
o] ZtslH, FoR7t Ea Qo] e FHE &L = A= 77t
3ol At

AR S F=2 784 240 DA AL T
A9 QEl o g5 Axawo| Fdo| WSt fiFE FrEA
< 0= A7 FRAT Aot A 59 FolME 53] #2
e A2A 9] Fo] giol=d, o] 22 AETRETT AHE 9
2 eyFoz & Y4u o] "asHrt. §F Systematic review
ol 4= Tenting screw & ©1-8-3F GBR< Short span?] XA &&
SHAE W 7P Hesithal sk, oo wt Aot H& A
- $1F2 Tenting screws @25 WFo = A7H5Io] GBRS Al
Aot FFH o= Aot FHoNA A 4.6 mme] EF2 F
7F &1 4 AT e S EauSoME F2 e R 4
SAQ A 2A| F9| FHE ST

A FaEls A dFeR U TAE ARt FeE,
T2 F 420] Aot 23] 22 FE7E EHA R
wEbA B2 322 236to] X QoA $AHQ) A& 35
o] Hajith. A2A19] 7Fsdt & SHFL YHAY E4ELE
7k Zdjo]7] wizel”, T AFHo R ATHAQl 40| Woll
AN B2 Fo #A4 S ol AoE AZEHIU I
A|qE 5917} AFet AR o7 e, 7Fs?t e WAzt 2
tigke] 214 S SHE|ojof HEEC] X3 AolE U=
A E o AHA 5ol 7hs stk AAZskArt.

£ S M AE3s] AFEA 2 Ex ks 2943 33 A9
FE7H B FEHZ Sol4AY FAolE frElstAT). 7] §
7t oz Apuet 148 WS ARSHA SolAATE E R &
Ao} Htjgte] 2]50] FAHEHEE SHAT. Tenting screws
A SEAE FZoNN ASHETF AlHE A2 9] 285
o AxA & SHAZI= ol ASSHAT. GBR= sHA| &34
2ot AFHE FF AEUE e W 29| ARA Fy] ST
E2og F7H4Ql GBRE At & o U2 BEE] JHE
BZ ¢ A= 513

AR Sele 213 82 2ol Eakd FHidon, of
AR Z oA 7A1E e A FHE HAA F2 9%

7} 71 =3t AER-0] oI At 83 E Hokg 7271

X

353} 20] 1739 Tenting screw A1gsto] ek A 3he
% S5, Tenting screw A1 A10] 388 Fo] HALT, A
A AoRE Fue B9l G4 Falsgk &

o o[)]
&

3

S,

]
mo

=4
E A192 ePg oA A5 |2 Alg =] o] Uit vhek lEst

AP ZAoA JPsk= S UTHH, Tenting screwglo] AUEw
E AR]7} GBRE FAI° Al¥5t] YEFES Tent poleZA] A
4P +% 9IS 2otk YSHEE FFToN JxHor 55

HEE Al§dsto] YEHE AA|E Tent poleE AME-SH= Tent pole

Q

The Journal of Korean Academy of Osseointegration 2020, 12(1) 22-31

M22 M35t implant site developmentOl CHEH Z2 211

technique© 2 54 4el A2 FrhE S of2] A7 ww
CER GRS

CONCLUSION

2 SEERAM = HolA A5 AZA A LHEA Q1 GBRO
Tenting screw & §7H 0 & A§]sto] F83t whg9] 224 S
£ 273519t} Tenting screw?] AA7t B 36}7] o] Staged
approachE 1123+ 3-90f| o] WS ANGRTHd, AstA 915€
AzA MM E Ag3ARA 24 SHE FESHE A-o] 7k A

o},

REFERENCES

1. Chiapasco M, Casentini P, Zaniboni M. Bone augmentation proce-
dures in implant dentistry. Int J Oral Maxillofac Implants 2009;24
Suppl:237-259.

2. Elgali I, Omar O, Dahlin C, Thomsen P. Guided bone regeneration:
materials and biological mechanisms revisited. Eur J Oral Sci
2017;125:315-337.

3. Wang HL, Boyapati L. “PASS” principles for predictable bone regen-
eration. Implant Dent 2006;15:8-17.

4. Yamada M, Egusa H. Current bone substitutes for implant dentistry.
J Prosthodont Res 2018;62:152-161.

5. Buser D, Bragger U, Lang NP, Nyman S. Regeneration and enlarge-
ment of jaw bone using guided tissue regeneration. Clin Oral Im-
plants Res 1990;1:22-32.

6. Buser D, Dula K, Belser U, Hirt HP, Berthold H. Localized ridge aug-
mentation using guided bone regeneration. 1. Surgical procedure in
the maxilla. Int J Periodontics Restorative Dent 1993;13:29-45.

7. Fugazzotto PA. Ridge augmentation with titanium screws and guided
tissue regeneration: technique and report of a case. Int J Oral Maxil-
lofac Implants 1993;8:335-339.

8. Langer B, Langer L, Sullivan RM. Vertical ridge augmentation proce-
dure using guided bone regeneration, demineralized freeze-dried
bone allograft, and miniscrews: 4- to 13-year observations on loaded
implants. Int J Periodontics Restorative Dent 2010;30:227-235.

9. Le B, Rohrer MD, Prasad HS. Screw “tent-pole” grafting technique for
reconstruction of large vertical alveolar ridge defects using human
mineralized allograft for implant site preparation. J Oral Maxillofac
Surg 2010;68:428-435.

10. Chasioti E, Chiang TF, Drew HJ. Maintaining space in localized ridge
augmentation using guided bone regeneration with tenting screw
technology. Quintessence Int 2013;44:763-771.

11. Deeb GR, Tran D, Carrico CK, Block E, Laskin DM, Deeb JG. How Ef-
fective Is the Tent Screw Pole Technique Compared to Other Forms
of Horizontal Ridge Augmentation? Journal of Oral and Maxillofacial
Surgery 2017;75:2093-2098.

12. Mertens C, Braun S, Krisam J, Hoffmann J. The influence of wound
closure on graft stability: An in vitro comparison of different bone



13.

14.

15.

Lee SB, et al: Implant site development by guided bone regeneration with tenting screws in severely atrophic alveolar ridge: cases report 31

grafting techniques for the treatment of one-wall horizontal bone de-
fects. Clin Implant Dent Relat Res 2019;21:284-291.

Urban IA, Nagursky H, Lozada JL. Horizontal ridge augmentation with
a resorbable membrane and particulated autogenous bone with or
without anorganic bovine bone-derived mineral: a prospective case
series in 22 patients. Int J Oral Maxillofac Implants 2011;26:404-
414,

von Arx T, Hardt N, Wallkamm B. The TIME technique: a new method
for localized alveolar ridge augmentation prior to placement of den-
tal implants. International Journal of Oral & Maxillofacial Implants
1996;11.

Mir-Mari J, Benic Gl, Valmaseda-Castellon E, Hammerle CHF, Jung
RE. Influence of wound closure on the volume stability of particulate
and non-particulate GBR materials: an in vitro cone-beam computed
tomographic examination. Part Il. Clin Oral Implants Res
2017;28:631-639.

16. Pourdanesh F, Esmaeelinejad M, Aghdashi F. Clinical outcomes of

17.

18.

19.

20.

dental implants after use of tenting for bony augmentation: a sys-
tematic review. British Journal of Oral and Maxillofacial Surgery
2017;55:999-1007.

Rocchietta |, Ferrantino L, Simion M. Vertical ridge augmentation in
the esthetic zone. Periodontol 2000 2018;77:241-255.

Simion M, Trisi P, Piattelli A. Vertical ridge augmentation using a
membrane technique associated with osseointegrated implants. Int
J Periodontics Restorative Dent 1994;14:496-511.

Tinti C, Parma-Benfenati S, Polizzi G. Vertical ridge augmentation:
what is the limit? Int J Periodontics Restorative Dent 1996;16:220-
229.

Marx RE, Shellenberger T, Wimsatt J, Correa P. Severely resorbed
mandible: predictable reconstruction with soft tissue matrix expan-
sion (tent pole) grafts. J Oral Maxillofac Surg 2002;60:878-888; dis-
cussion 888-879.

The Journal of Korean Academy of Osseointegration 2020, 12(1) 22-31



Vol. 12 No. 1, June 2020
The Journal of Korean Academy of Osseointegration 2020, 12(1) 32-41

ZQENMAL SUIst ASUE N T Qa|x| oML/ TEeImTIA S
o|g3t Zstxle Fiiia: 34 B

MPE*, SUE*, 45|, $FL A=, WYY, FoAY,

Bh
ox
fol

Free gingiva graft/apically positioned flap for keratinized gingiva
augmentation following horizontal ridge augmentation: case report

Young-Wook Seo*, Inpyo Hong*, Su-Hee Jeon, Young-Woo Song, Jae-Kook Cha, Jeong-Won Paik, Ui-Won Jung,
Seong-Ho Choi

Department of Periodontology, Research Institute for Periodontal Regeneration, College of Dentistry, Yonsei University, Seoul, Korea

Insufficient thickness of keratinized gingiva and shallow oral vestibule around dental implants may hamper hygienic control of pa-
tients. Lack of oral hygienic control can cause peri-implant disease. To secure sufficient keratinized gingiva around implant, apically
positioning flap with or without free gingival graft can be choice of treatment. (Case 1) A 66 year-old female patient was planned to
place implant on upper left first premolar and first molar area, and prosthetically reconstructed with i24 = 26. In clinical and radio-
graphic analysis, 1 to 2 mm of narrow keratinized gingiva and insufficient alveolar bone dimension was found. Implant placement
was done with guided bone regeneration(GBR). In second surgery, apically positioning flap with free gingival graft was done simul-
taneously. The width of keratinized gingiva was increased to 3 to 4 mm and well maintained, (Case 2) A 74 year-old female patient
was planned to place implant on lower right second premolar and first molar area. In clinical and radiographic analysis, insufficient
alveolar bone dimension and 1 to 2 mm of narrow keratinized gingiva was found. Implant placement was done with guided bone
regeneration (GBR). In second surgery, apically positioning flap was done simultaneously without additional graft. The width of ke-
ratinized gingiva was increased to 3 to 4 mm and well maintained. Both apically positioning flap with and without free gingival graft
showed stable and sufficient gaining of keratinized gingiva around implant fixture. Loss of keratinized tissue due to alveolar bone re-
sorption and flap releasing in GBR procedure was recovered by apically positioning flap. Sufficient keratinized gingiva over 2 mm
width was secured before final prosthesis. Both apically positioned flap with and without free gingiva graft can be adequate treat-
ment for lack of keratinized gingiva. Using free gingival graft have advantage in predictability of outcome, and apically positioning
flap without graft have advantage in patient morbidity. Considering clinical situation, both treatment can be adequate choice for se-
curing keratinized gingiva. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(1):32-41)

Key words: Free gingiva graft/apically positioned flap, Keratinized gingiva augmentation, Guided bone regeneration
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Figure 1. Pre-op analysis. (A) Clinical photo of case 1 (occlusal view). (B) Clinical photo (lateral view). (C) CBCT (occlusal view). (D) CBCT (cross—

sectional view). (E) CBCT (panoramic view).
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Figure 2. Implant 1st surgery procedure of case 1. (A, B) Full thickness flap elevation and implants (dentium superline 1) installation. (C) Bone graft
material (the graft 0.5 g) and collagen membrane (collagen membrane P) graft. (D, E) Primary closure using suture (occlusal view, lateral view). (F)

Periapical X—ray (fixture installation).
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Figure 3. Free gingival graft with apically positioned flap at implant 2nd surgery procedure of case 1. (A, B) Clinical photos at pre—op state (lateral
view, occlusal view). (C) Partial thickness flap elevation. (D) Recipient site preparation with apically positioned flap using periosteal suture. (E) Free
gingiva taking from right palate. (F) Healing abutment connection and free gingiva graft.
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Figure 4. Clinical photographs of comparing the surgical site of case 1. (A, B) Pre-operative state. (C) Comparing pre-operative and post- operative
state (occlusal view). (D) Comparing pre—operative and post— operative state (lateral view).
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perline HI®, Dentium, Seoul, Korea; ® #45: 4.5 X 8 mm, #46: 5.0
x 8 mm) AlRSIGIE B2 WA2o) Gn A2 A F AAT
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A+ oA A (The graft, Purgo Biologics, Seongnam, Korea) 0.5
gt S4 F2H A 9H(Collagen membrane P, Genoss, Su-
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(Figure 6).
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Figure 5. Pre—op analysis. (A) Clinical photo of case 2 (lateral view). (B) Clinical photo (occlusal view). (C) CBCT (occlusal view). (D) CBCT (panoramic
view). (E) CBCT (cross—sectional view).
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Figure 6. Implant 1st surgery procedure of case 2. (A) Full thickness flap elevation and implants (dentium superline lll) installation with Decortification,
(B) Bone graft material (the graft 0.5 g) and collagen membrane (collagen membrane P) graft, (C) Primary closure using suture (occlusal view). (D)
Stich—out 12 days after the surgery (occlusal view). (E) Periapical X-ray (fixture installation). (F) Panorama X-ray (fixture installation).
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Figure 7. Apically positioned flap at implant 2nd surgery procedure of case 2. (A, B) Clinical photos at pre—op state (lateral view, occlusal view). (C)
Partial thickness flap elevation. (D) Apically positioned flap using periosteal suture after healing abutment connection. (E, F) Stich—out 12 days after

the surgery (lateral view, occlusal view).
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Figure 8. Clinical photographs of comparing the surgical site of case 2. (A, B) Pre—operative state (lateral view, occlusal view). (C) Pre-operative state
(lateral view, occlusal view). (D) Post— operative state (lateral view, occlusal view).
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