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Customized fabrication of implant-supported fixed dental prosthesis using
CAD-CAM provisional and zirconia prostheses

Hai Yen Mai', Du-Hyeong Lee'?

Department of Prosthodontics, School of Dentistry, 2Institute for Translational Research in Dentistry, Kyungpook National University,
Daegu, Korea

Implant-supported fixed prostheses have become a treatment option for completely edentulous patients. Provisional prostheses dur-
ing implant therapy are used to evaluate esthetic, phonetic, and occlusal function before delivery of the final prostheses. The con-
ventional workflow is based on manual and time-consuming processes. With the development of digital technologies in dentistry,
the predictability and practicality of clinical and laboratory procedures have been significantly enhanced. By using digital scanning,
the patient-specific information can be reflected in an interim restoration and adapted to the definitive restoration. This clinical report
describes a complete maxillary rehabilitation with digital scanning, CAD/CAM-fabricated provisional prostheses, and a monolithic

zirconia prosthesis. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(2):43-47)
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INTRODUCTION

Implant-supported fixed prostheses have become an option
in prosthodontic treatment planning for completely edentulous
patients. In patients with extensive tooth loss, it is challenging to
restore the mastication, esthetics, and speech functions'. The
long-term use of provisional prostheses has been recommended
in implant prosthetic treatments”. The provisional prostheses can
be used to predict the longevity of definitive prostheses and im-
prove perioral conditions. They are also useful for communica-
tion between clinicians, laboratory technicians, and the patient’.
The conventional workflow for fabricating provisional acrylic
prostheses is based on manual works, time-consuming, and
sometimes tedious. With the development of digital technolo-
gies in dentistry, the predictability and practicality of clinical and
laboratory procedures have been significantly enhanced"’. Digi-
tal scanning enables the scan data to be electronically transmit-
ted to a corresponding production part, and prostheses can be
fabricated with computer-aided designing and computer-aided
manufacturing (CAD-CAM)*. Nowadays, modeless fabrication
protocols are realized by using the digitally articulated virtual

definitive casts’. Various restorative materials, including metal

alloys, ceramics, and composite resins, also have been proposed
for the subsequent CAM production of provisional and defini-
tive prostheses®.

The digital methods are more advantageous when compre-
hensive rehabilitation is needed. The patient-specific information
provided by digital scanning can be reflected in an interim res-
toration and adapted to the definitive restoration’. Accordingly,
the customized definitive prosthesis can be fabricated using
CAD-CAM technologies. This clinical report describes a com-
plete maxillary rehabilitation with digital scanning, CAD/CAM-
fabricated provisional prostheses, and a monolithic zirconia

prosthesis.

CASE REPORT

A 53-year-old male patient with an edentulous maxillary
arch presented dissatisfaction with his existing maxillary im-
plant-supported fixed complete prosthesis (Figure 1). The pa-
tient also encountered speech problems related to the lack of
space for the tongue movement. Radiographic examination
showed six implants that had been placed in the maxilla. The

occlusal plane was considered preserved, and no temporoman-
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Figure 1. (A) Initial occlusal photo. (B) Initial panoramic radiograph.

Figure 2. (A) Digital scan of maxillary stone cast. (B) Design of the first provisional prosthesis.

dibular joint disorder was found.

The patient agreed to replace his previous fixed prosthesis
with new monolithic zirconia in the maxilla, refusing removable
dentures. The prior implants were considered in good condition.

The maxillary impression was taken with an additional type
silicone impression material (Virtual; Ivoclar Vivadent, Schaan,
Liechtenstein) and a stone cast (Esthetic-rock; dentona AG, Wip-
perfurth, Germany) was made (Figure 2). The master cast was
then digitized using a desktop scanner (IDC S1, Amann Gir-
rbach, Koblach, Germany).

A provisional complete-arch fixed implant supported pros-
thesis was fabricated based on the digitized data using a CAD
software program (IDC D1; Amann Girrbach, Koblach, Austria),
a five-axis milling machine (IDC MILL 5X; Amann Girrbach,
Koblach, Austria) with a polymethyl methacrylate resin block
(Vipi Block Trilux; VIPI, Pirassununga, Brazil) (Figure 3). The
provisional restoration afterward was delivered to the oral cav-

ity with a temporary cement.
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Dental implants (AnyOne, MegaGen, Daegu, Korea; (J4.0 X
10 mm) were additionally placed in the anterior edentulous area
to reinforce the support of prosthesis. In the follow-up period,
the provisional prosthesis was modified based on the patient’s
request. The thickness of the prosthesis was reduced and the
line angles were rounded.

The second provisional prosthesis was fabricated after 3
months of the first provisional delivery. An intraoral digital
scanner was used to copy the modified shape of the first pros-
thesis (Figure 4), and the scan image was transferred to the
CAD software where the scan was a template for designing the
second provisional (refitting). The second design was converted
to acrylic prosthesis using the milling process (Figure 5). In the
second provisional, palatal surfaces of incisors and canines be-
came more concave, and the height and volume of cusps in
molars were reduced and rounded up. Figure 6 shows the dif-
ference between designs of first and second provisional prosthe-

Ses.
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Figure 3. The first provisional prosthesis. (A) Frontal view. (B) Occlusal view.

Figure 4. Direct digital scanning of clinically modified provisional prosthesis to use it as a template for designing the second provisional prosthesis.

Figure 6. Superimposing the designs of first (green) and second (yellow)
provisional prostheses.

Figure 5. The second provisional prosthesis.
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Figure 7. Definitive implant-supported monolithic zirconia prosthesis. (A) Frontal view. (B) Occlusal view.

The definitive prosthesis design was acquired by digital scan-
ning the second provisional that was also modified based on the
patient’s demands in the follow-up period. A monolithic zirco-
nia block (Zolid fx white; Amann Girrbach, Koblach, Germany)
was chosen as the material for the final prosthesis. The definitive
zirconia prosthesis was placed on the customized abutments us-
ing a resin cement (RelyX Unicem Clicker; 3M ESPE AG,
Seefeld, Germany) (Figure 7). The patient was satisfied with the
predictability of treatment workflow, and esthetics and function
of the prosthesis.

DISCUSSION

The fabrication of properly contoured and adequately-fitting
provisional prostheses is a prerequisite for the success of the
overall prosthetic treatments'’. Once the provisional prosthesis is
approved by the patient, the contour can be subsequently dupli-
cated in the definitive prostheses. Nowadays, the CAD-CAM
technologies offer the possibility to produce dental prostheses
with many benefits including access to almost defect-free, in-
dustrially prefabricated, and controlled materials. Moreover,
commensurate data storage in a standardized chain for commu-
nication results in an improvement of precision for planning
treatment, as well as an increase in efficiency". As for technique,
the conventional fabrication of provisional prostheses is associ-
ated with some shortcomings affecting the mechanical strength
such as mixing procedures and filling the over-impression lead-
ing to errors like the incorporation of voids that compromises
the mechanical strength. Some human errors, such as voids in
stone casts or deformation of impressions are eliminated in

CAD-CAM technologies and thus digital prostheses produce
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superior results”. Furthermore, the CAD-CAM process can be
employed for the fabrication of permanent prostheses, as well as
temporary prostheses to be milled from industrially produced
blocks"™.

Various materials have been used in the fabrication of provi-
sional prostheses. Clinically, the mainstay of materials is still au-
topolymerizing polymethyl methacrylates (PMMA). The selec-
tion of the appropriate provisional material and technique for
fabrication should be based on the inherent strengths and weak-
nesses of the material itself, coupled with the specific goals for
that phase of treatment'. In the cases involving complex treat-
ment over a prolonged period, these provisional prostheses
must maintain their structural integrity throughout the diagnos-
tic and restorative phases. To ensure these objectives, the mate-
rial used to fabricate the interim prosthesis ideally should have
a low polymerization shrinkage to satisfy biologic and esthetic
needs as well as mechanical requirements, such as resistance to
functional loads. Hence, the treatment in this clinical report, the
cross-linked PMMA blocks which have been previously polym-
erized are milled to produce the provisional prostheses of better
strength as well as homogeneity. In this treatment of a complete
maxillary edentulous patient with a long-term provisional resto-
ration toward the goal of a monolithic zirconia definitive resto-
ration, the virtual design drawn by the computer software pro-
gram can be used for both the provisional and definitive pros-
theses. Accordingly, the CAD-CAM provisional restoration be-
comes the direct reference for estimating the prognosis of the
definitive restoration. Moreover, the initial design can be shaped
to accommodate the clinical requirements and patient satisfac-
tion collected during the provisional restoration use®. In the cur-

rent clinical report, image superimposition, and computer de-
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signing tools have been used to modify from time to time the
provisional prosthesis directly based on patient’s feedback; fur-
thermore, the double- scan images and superimposing of the
interim images allowed clinicians to quickly analyze and recre-
ate a new restoration based on existing one without committing
the previous omission. With this digital workflow, different
scans were superimposed to obtain a single file containing es-
sential information. Parameters including esthetic qualities, func-
tional vertical dimension, occlusal relationships were digitally
transferred from the original dentition to the virtual arches”.
The drawback of this clinical case is that this zirconia ap-
proach is not appropriate for patients with a severe loss of verti-
cal dimension, inadequate occlusal scheme, or abnormal occlusal
or incisal planes. Although a reduction of the number of ap-
pointments and increased quality of esthetics are the main ad-
vantages, the expenditure of the whole procedure is still a limi-
tation. The associated cost to virtual designing and planning
software, the system-specific training for this software may in-
crease overall procedure cost for both clinicians and dental tech-

CONCLUSION

Digital techniques incorporating digital scanning, design refit-
ting, machine processing of provisional prosthesis could be ef-
fective tools in customizing the definitive prosthesis in the cases

with comprehensive tooth loss.
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Delayed implant installation after alveolar ridge preservation in peridontally
compromised mandibular molar: a case report

Do-Hyung Kim, Bo-Ram Nam, Eun-Hee Jung, Seong-Nyum Jeong, Jae-Hong Lee

Department of Periodontology, Daejeon Dental Hospital, Institute of Wonkwang Dental Research, Wonkwang University College of

Dentistry, Daejeon, Korea

Dental implants are a highly predictable treatment modality. Maintaining sufficient alveolar ridge width and height is essential for
successful rehabilitation in partially or fully edentulous patients. Alveolar ridge preservation (ARP), a bone augmentation technique,
involves the application of graft materials to and coverage of the extraction socket with or without a barrier membrane or soft tissue
coverage, at the time of extraction. ARP can safely reduce post-extraction bone resorption and simplify the implant treatment proce-
dure in periodontally compromised teeth. In this case report, we describe a 69-year-old man in whom we performed ARP using de-
proteinized bovine bone mineral with 10% collagen and 2 layers of a resorbable non-cross-linked collagen membrane for coverage.
The patient underwent implant surgery after 11 months of uneventful healing, with simple guided bone regeneration. This report
highlights that delayed implantation with ARP can be used successfully in periodontally compromised mandibular molars. (THE
JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(2):48-52)

Key words: Alveolar ridge augmentation, Bone regeneration, Bone substitute, Dental implants
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Figure 1. Pre-operative examination of periodontally compromised mandibular left first molar tooth (#36). (A) Clinical photograph at occlusal view. (B,
C) Panoramic and periapical radiograph.

Figure 2. Alveolar ridge preservation (ARP) procedure immediately after simple extraction. (A) Deproteinized bovine bone mineral with 10%
collagen and 2 layers of a resorbable non—cross—linked collagen membrane application, (B) Suture with non—absorbable polytetrafluoroethylene
monofilament. (C, D) Panoramic and periapical radiograph after ARP procedure,
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Figure 3. CBCT image of #36 extraction site after 11 months of healing, (A) Coronal view. (B) Axial view. (C) Sagittal view.

Figure 4. Implant placement with graft after 11 months of ARP procedure. (A) 2 mm buccal dehiscence defect following implant installation. (B) Bone

graft with xenograft. (C) Interrupted suture with 4-0 monofilament.

Figure 5. (A) Clinical photographs 2 weeks after implant surgery at occlusal view. (B, C) Panoramic and periapical radiograph after implant surgery.
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Abutment level impression of implants using digital superimposition:
a case report

Yeon-Wha Baek', Young-Jun Lim?

Department of Prosthodontics, Seoul National University Gwanak Dental Hospital, 2Department of Prosthodontics and Dental
Research Institute, School of Dentistry, Seoul National University, Seoul, Korea

The customized abutments have been widely used for more physiologic and esthetic implant prostheses and gingival retraction is of-
ten required to obtain distinct margin of customized abutment impressions. However, gingival retraction is a time and labor con-
suming process and can cause bleeding and pain of the patients. In this case, before the connection of the abutments to the implant
fixtures, the customized abutments were scanned and stored, and the abutment level impression was taken without gingival retrac-
tion process after connecting the abutments to the fixtures. Prescanned customized abutment data were superimposed onto the
scanned data of abutment level impression model to obtain the abutment margin indirectly in CAD. Implant supported prostheses
were fabricated on the abutment margin obtained by superimposing, and presented clinically acceptable satisfactory outcome. (THE
JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(2):53-57)

Key words: Customized abutment, Superimposing, Abutment margin, Abutment level impression
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5 4ot 95 X% 14, 15, 178 Xo} 3 R 9o ABAI=
(TSIISA, Osstem Co., Busan, Korea; @3.5 X 10 mm-#14, @4.0 x
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healing abutment, Osstem Co., Busan, Korea; 4.0 X 7 mm-
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== =]
#14, @5.0 X 5 mm-#15, 17)2 9259t YSHE A 471
T BE FES J8sioin
AEHE X7 A thAl QA8 F3E 92 F 714 2
A€ Ego] 9 glo]E Hir]e} 9] vit] 9] 7} 3 AEE Ql
AR (Imprint I, 3M-ESPE., St, Paul, MN, USA)E ©]-&3}o] 2.
Edo] QU Aoz At QIS ASsta, 714 34 EFo] Y

22 ARE S-St 51t QS ASSIT #15, 17 FSHE
o 10 mm °]9] Hlo|EQIHIA(Bite Index, Osstem Co., Busan,
Korea)g 9238 & 2% 1714 (Blue-Mousse, Parkell, Farming-
dale, NY, USA)Z Ht| A9 wdZ A5t g Azt
% 715 270 (Medit T500, Medit Corp., Seoul, Korea)= “g-5}2}
R3PS A6t A A9 B Y Bl SHS A, A
sttt CAD A2 ZE0](exocad DentalCAD; exocad GmbH,
Darmstadt, Germany) Aoll4 %58 A5} A BHES
Q1 & Z¥2Z} Elebg ES(CMFit, GeoMedi Co., Uiwang, Korea)
T Zi e g o]E EE(PMMA block, Huge Dental Mate-
rial Co., Shandong, China)2 Y& (Arum 5X-200, Doowon, Dae-
jeon, Korea)sto] 553 A|t5<}t A HEES A6 Al
2| 9Eg AdFE 718 R A7fste] vg] wEE A
F gojua ] sdS Asloith. A7 Al B Q3 AE WA
5171 8l 270 Th$-H(VITA Powder Scan Spray; VITA Zahn-

Figure 1. Temporarization of 14, 15, 17 implants. (A) Healing abutments,
(B) titanium customized abutments, (C) provisional fixed partial denture
cemented with temporary cement.
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fabrik, Bad Séckingen, Germany)E A8ttt S0l A 253
AFE 30 NemZ Q2sHL FA] BEES A HZA(Temp-
Bond NE, Kerr Corp., Orange, CA, USA)Z 523t & 23 71 A}
&5 s TS HFigure 1).

E& A2 St WA 9A BEES AA F 714 HEE
glo] % 2to|E v ¢} §H] v o] 2} 93 A A

Figure 2. Customized abutments after removal of provisional fixed
partial denture. Parts of abutment margin became placed subgingivally
(arrows).

(Imprint I, 3M-ESPE., St, Paul, MN, USA)YZ 0]-83}0] Z|th3 4t
9] VS A5kl w3 Q171 A (Blue-Mousse, Parkell, Farming-
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T 2R 2g3 wES 208 F v)E] AREEe 9EY X
U eoluee] sfole A mRe] At Bojo] FHskArt,
5P Aol tARIGE FAIF A9 & He FERH o stof
45t HFigure 3, 4).

A" AdF9] upHlo] g #14~17 9L A2 F o} 74
=4AE CAD £ZESof oA HARQIsHT 18 mm %°]°]
A2 A 237 Yo} BE-E(Razor, UNC Int., Seoul, Korea) Y (Arum
5X-200, Doowon, Daejeon, Korea)sto] Al&stoitt. /94 2%
HAEEZ IR0 7 ol AlA] 9 ofztke] 27 & Aol A
A AJHE (Premier implant cement, Premier dental products

Co., Plymouth meeting, PA, USA)Z 259 tHFigure 5).

DISCUSSION

£ ZEeAE w58 AdFE vl &27sA SolBFE

Figure 3. Superimposition of prescanned customized abutment data
onto the scanned data of abutment level impression model in CAD. (A)
#14, (B) #15, and (C) #17 abutments of abutment level impression
were superimposed on the basis of one reference point of the retention
groove,
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Figure 4. Abutment level impression model in CAD, (A, B) before superimposition, (C, D) after superimposition. The more distinct margins were

indirectly obtained by superimposition process.

Figure 5. Intraoral buccal view of definitive implant supported fixed
partial denture of 14~17 region.
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Long-term outcome of vertical ridge augmentation with non-resorbable
membrane in atrophic edentulous maxilla

Ki-Yeol Park’, Jong-Bin Lee', Eun-Kyoung Pang'?

'Department of Periodontology, Ewha Womans University Mokdong Hospital, 2Department of Periodontology, College of Medicine,

Ewha Womans University, Seoul, Korea

As a sequence of post-extraction ridge resorption and secondary pneumatization of the maxillary sinus, the height of available bone
is significantly reduced in posterior maxilla. Therefore, for the correct and safe placement of implants in atrophic maxilla, site devel-
opment procedure such as vertical ridge augmentation is recommended. The aim of the case report was to evaluate the long-term
clinical and radiographic outcomes of implants placed into bone regenerated by vertical ridge augmentation using non-resorbable
membrane. Three patients were selected from those seeking implant rehabilitation and presenting an insufficient corono-apical
height of available bone due to severe ridge atrophy and post-extraction. The vertical ridge augmentation was performed using bone
substitute and non-resorbable membrane, and staged implant placement was performed. The crestal bone resorption was measured
at the time of surgery and follow up period with the distance from the CEJ to alveolar bone crest on panoramic view. In all cases, suf-
ficient bone regenerated through vertical augmentation with non-resorbable membrane was observed. There is no noticeable de-
crease in vertical bone level between the baseline and follow-up periods. It is concluded that vertical augmentation with non-resorb-
able membrane at the severe atrophic ridge offer safe and predictable long-term results. (THE JOURNAL OF KOREAN ACADEMY OF 0OS-

SEOINTEGRATION 2020;12(2):58-64)

Key words: Vertical ridge augmentations, Dental implants, Guided bone regeneration, Long term outcome
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CASE REPORT
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approach)}& &9 ‘gl 7d& A5t (Figure 1b), 0]F= ©]
AAQ1 gl Q- Z(Bio-Oss®, Geistlich Biomaterials, Wolhuser,
Switzerland) large particle (1~2 mm) 0.5 g ¥ small particle
0.25~1 mm) 0.5 g, &5 FF2 AT oA AH A7p=e &3t
sto] ZolAlZ Attt B3 B g4/ A HIH(GORE-TEX®
TROW Regenerative Membrane Titanium Reinforced; W. L.
Gore & Associates Inc., Flagstaff, AZ, USA)= ©0]-§5t0] ZFEA
&S Aste] N 2AE AAstAtHFigure 1o). A2 ZAE

Figure 1. Case 1. Clinical view of (a) pre—operation, (b, c) vertical augmentation, (d~f) post-operation 8 months and implant installation. Radiographic
view of (g) post-extraction, (h) post —augmentation, (i) post-implant installation, (j) post-operation 4 years, (k) post—operation 5 years, (I) post—

operation 9 years.
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60 8719 S 4o FXY0M +EH SFUE &7 =5 2t
23} AUYS] screw AL AP, FHNEALZFE  2F T 4299 WA WAL, AHPFE FEshgt X

ol-gsto] AHuks QHIstelAtt. & & B A(Flomox 75 mg, A FUIE 19 ¥ v AT AASA L, 127E 7]
Ildong Pharm)?} Z1%8-A|(Airtal 100 mg, Daeung Pharm), HI3E € ¥ #26, 27 91l 27 5 mm, Z°] 11.5 mm YSHE(USI],
A AA|(Pseudoephedrine 60 mg, Samil Pharm)E S5 39, 747k  Osstem Co. Ltd, Seoul, Korea)& 242}t AFotal A GAHFE &
BAFEE Agstglen, 0.12% SREEIANG 7EE A&oteE ZoitHFigure 1d~). 3719 & &R I3 AfAHE

A =5}t e S, Osstell (Osstell mentor, Goteborg, Sweden) ©]-8-3F

Figure 2. Radiographic evaluation with panoramic view (a) pre—operative, (b) post-operative. CEJ: cemento—enamel junction, h: height from alveolar
bone crest to CEJ.

Figure 3. Change of crestal bone loss of case 1, 2, 3.
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1SQ $X5 &4 Ax} #2689 77, #2759 7658 HAEH0] AZE 2 =2
HAEER $ESI9
)& Hot

3) &% Wt A= 69M] RO #26 B2 F42 WHsttt o7t

2] Ag, ARA FUE AE, ASHE A9 A9 x4 WHoR 1FYo] Ao A L A HAMT #2600
2% % 14, 44, 59, 9dA) 9] wpicetul vAbA A (Figure  EFAlO] b4 ¥k 3l 9 $2A Bawst BEEo] ¥ ¥ Q=
1g~)S B39 AHA9] CEE o] Aoz R Fx|ot £9J9]  HE APS 741@—0—} E}
27 LA 9 A 22 53519 HFigure 2). #26 F919] 3] 470 3 ol WA AR AF AlZbet 22214
7 5.00 mm, #27: 4.58 mm9| E5H7F FHAEHY. 1 19,  EFF aJré}E] (Figure 4g), THEAYEES o183 $4F F
4?_1, 54, 99 & 371 Al #265-91= 424 07,09, 1.35, 24 mmo]  FU&ES Alcte] ARA A0 F DAHOE USHE APS

Tx0| FAart BEEYN, #2758 9= 2442 0.76, 1.25, 1.35, 2.25  ALsIr)
mm—°~] 50| F4a7t W= U H(Figure 3).

Figure 4. Case 2. Clinical view of (a) pre—operation, (b, c) vertical augmentation, (d~f) post-operation 7 months and implant installation. Radiographic
view of (g) post-extraction, (h) post —augmentation, (i) post-implant installation, (j) post-operation 4 years, (k) post-operation 9 years, (I) post—
operation 11 years.
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Augmentation of alveolar ridge using the modified tunnel technique:
a case report

Jae-ho Jeon*, Sumin Kim*, Choi-Ryang Lee, Mi Hyun Seo, Hoon Myoung

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

Several methods have been devised and used to increase the insufficient alveolar bone width and height, such as guided bone re-
generation, alveolar ridge splitting, distraction osteogenesis, and maxillary sinus elevation. These techniques are difficult to perform
unless a surgeon is highly skilled. Tunnel technique is a minimally invasive, relatively easy procedure that creates a space between
soft tissue and bone by approaching the mesial part of the alveolar bone defect with a single vertical incision and applies bone graft
material in it. In the present study, in order to simplify the conventional technique, the modified tunnel technique with the change of
incision was introduced and applied on a case of severely atrophied alveolar bone in the maxillary molar area. A 67-year-old female
patient was subjected to #27 tooth extraction. 8 weeks later, alveolar ridge augmentation was performed using the modified tunnel
technique. After 24 weeks, implant placement and maxillary sinus elevation using a lateral approach were performed. At the time of
the implant placement, it was confirmed by opening the bone grafted site through mucoperiosteal flap that the bone graft material
was solidly ossified. The preoperative CT showed that the alveolar bone was increased vertically and horizontally, enough for im-

plant placement. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(2):65-69)

Key words: Guided bone regeneration, Tunneling, Alveolar ridge augmentation
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CASE REPORT

1. Treatment sequence
67A] oA+ EAZF MEiehy A FdeietE o] #27 U] I
#26, 27 YETE AHS 9o HLskirt. A glglon

Figure 1. Parts of the panoramic radiographs of the patient in chronological order. (A) Initial visit. (B) 8 weeks after the tooth extraction, preoperative
to the bone graft, (C) Right after the bone graft. (D) 3 months after the bone graft,

Figure 2. CBCT taken 4 months after the bone graft (#26-27 area, mesial to distal).
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Figure 3. Intraoperative photographs (A, B) and postoperative radio-
graph (C). (A) Flap reflection. (B) Implant placement. (C) A part of the
postoperative panoramic radiograph.

O. & ¥ /1€ At sheetuls 95132 (Figure 1D), 471€ 3
I} e @5 ZICBCDS A 23 8% 4244, 734
37 AS Aok tHFigure 2). T35 H& T 6712 F #26,
27 29| AEFHE AF(TSI,Osstem,Seoul, Korea) ¥ ST 4
&5 AFEg SOl Aldstgnt. ASHE AFA] FarEet owt
= JAo SR A Zo|AAP ddsHA S8k P &
Fom A7, P2 02 HH3 A2F F7} =SS gRlst
Gk Z719] IERHEE 20 Nm o9 AHEIE 23 4 9
HFigure 3).

2. Surgical technique

AzE FUe B2 TE T HoRl #25 YA &4
A/NE 7hotal YARAS R4 2 1 em9] AN E F7HH 2
2 XgtcHFigure 4A). Molt periosteal elevator®} No. 9 perios-
teal elevators ARESl A7NE-LAOIAFE E1ts} WS ARt
45 9 FEHoE EFUE & B HElsto] 3t
EHFigure 4B). & o X33t T No. 9 periosteal elevator2]
FAZ B2 ARGSH] A 21t v Soled AAIF RN
Z0|AA7L S017 B FE5] ST oo SYREH =
o|AAE A3t vlw A FFSHA ol W=ThFigure 40). 5
£Z olgote] S THEojRI AENE VIR 9T 14 5

& A3 (Figure 4D).

DISCUSSION

o
o REAYE theto] B 4 ek Aoz T
| e BFENA 7 MB35l
FolAlA|e] 1% 9 4o olold Fhd
o} B gyl g 2 gEe 12y 2

4

>
£
5

o
i

"
)

53 B3ho] 47 P35S 29U 4 ek Holth,
&0l s4o] 7k HE] A7 LAl

2492 27§5PAA hydroxyapatite (HA)E ARS-SHAT. SFA|RE 0]
T HA 4AP7F 2RPEsL IF 2402 St o] TAS Y=
AR el FHE T Aol AT, o] F o ZolAA
S0l A7 27iHEA B gaYolE A-EH U0 Blockdt
Degen El'd E|ZY || human mineralized cancellous bone<
ARg3te] AEAR] 23E TR, olFEE ARSIt A

EFUE o1F0l ¥ 22 AL/ = THEL Y. 2

The Journal of Korean Academy of Osseointegration 2020, 12(2) 65-69



Figure 4. Steps of the modified tunnel technique. (A) Incision. (B) Subperiosteal flap elevation, (C) Bone material insertion, (D) Suture,
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Figure 5. The incision of the conventional tunnel technique (blue line)
and that of the modified tunnel technique (red line).
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Osseodensification for sinus graft and ridge expansion

Sung-min Lee, Young-Long Park, Dong-Kyu Jang, Jung-Hyun Park, Jin-Woo Kim, Sun-Jong Kim

Department of Oral and Maxillofacial Surgery, Ewha Womans University Medical Center, Mokdong Hospital, Seoul, Korea

During bone densification drilling, bone tissue is compressed and autografted in the direction of external expansion. For bone densi-
fication, alveolar bone augmentation or maxillary sinus autogenous bone graft can be carried out. A 67-year-old female was present-
ed with the chief complaint of wanting implant restoration on the left maxillary posterior region. After sinus autograft was performed
using a densha bur with a concept of osseodensification drilling, the implants were placed. A 73-year-old female whose treatment
plan was implant installation after tooth extraction due to trauma. The implants were placed through the osseodensification drilling
for better implant stability by using the densha bur that can exhibit bone expansion effect in the narrow ridge. Applying osseodensifi-
cation drilling’s bone preservation and condensation ability through autografting compaction, sinus autograft or ridge expansion can

be carried out clinically. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2020;12(2):70-74)

Key words: Bone densification drilling, Bone compaction, Bone autograft

INTRODUCTION

In dental implant placement, sufficient bony bulk and den-
sity are essential factors for good bone-to-implant contact (BIC)
and primary stability. A new osteotomy technique termed as
osseodensification was introduced by Huwais in 2015". The den-
sah bur is specially designed with the concept of osseodensifica-
tion. Specially designed densah burs precisely cut bone in the
clockwise direction and densify bone in a non-cutting counter-
clockwise direction combined with copious irrigation which fa-
cilitates the surgical technique during implant placement. This
specially designed Densah bur cuts the vital bone clockwise and
densifies the bone counterclockwise to allow bone compaction
to occur with copious irrigation. There are many flutes in Den-
sah bur, and osseodensification takes places at this flute back
rake angle. Densha bur has cutting chisel edges and tapered
shanks to deliver bone chips and debris to the implant in the in-
ward direction. In the outward direction, pressure is applied
along with irrigation to achieve hydrodynamic compression.
This compresses the bone laterally’. Densah bur has a tapered
shank, so the deeper it goes into the osteotomy site, the wider
the diameter of the drill, and the osteotomy site gradually wid-

ens. In cutting mode, the osteotomy is first carried out with

clockwise rotation, and then the osseodensification is led by
counterclockwise rotation in densifying mode. The autografted
bone is condensed in the inner layer of the implant, which in-
creases the BIC and increases the insertion torque”™. In a paper
that introduced the concept of osseodensifcation drilling in 2017,
the bone densifcation method increased the insertion torque of
implants placed using standard drilling techniques from 25 Nem
to 49 Nem in low-density bone’. The percentage of bone at the
implant surface was approximately three times for implants pre-
pared with osseodensification compared with standard drilling’.
In addition, the diameter of the osseodensification bur was
smaller than that of the conventional osteotomy bur even
though the same bur was used for drilling as a spring-back ef-
fect of bone elastic strain. Therefore, it may be more useful in
the maxilla than the mandible because the cancellous bone/corti-
cal bone ratio is higher. In addition, copious irrigation is consid-
ered necessary to prevent necrosis of surrounding osteoblasts
during implant drilling preparation.

Narrow ridges are shown to expand in width along with
OD thus facilitating for placement of large diameter implants
and also avoiding of fenestration and deshiscence defects'.

The author’s report cases showing the effect of bone expan-

sion and sinus elevation in patients with D4 bone quality.
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CASE REPORT

Two patients’ treatment plan was to place dental implants
on maxillary area in the outpatient clinic of Oral and Maxillofa-
cial Surgery Department faculty of Ewha Womans University.
One had insufficient alveolar bone depth to the sinus floor and
the other had insufficient alveolar bone width.

This is the first case that achieved the effect of sinus eleva-
tion. A 67-year-old female was presented with the chief com-
plaint of wanting implant restoration on the left maxillary poste-
rior region. #25 had been extracted last year, #27 had been ex-
tracted 3 years earlier due to chronic periodontitis. #26 was
hopeless teeth with PD over 10 mm. After an initial intraoral ex-
amination, treatment option of implant-supported prosthesis

was discussed with patient; she agreed to the implant-sup-

Figure 1. The height of alveolar bone.
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ported prosthesis after tooth extraction as this was more predict-
able and conservative to teeth. The patient had a medical history
of angina pectoris, coronary artery disease (one vessel) and dia-
betes mellitus. After medical consultation, there was no contra-
indication for surgery.

The treatment plan was bone graft after #26 extraction, and
implant installation was carried out 6 months later. #26 was ex-
tracted and socket preserved using xenogenic graft (a blend of
granules of deproteinized bone and pocrine collagen fibers; Bio-
Oss® collagen; Geistlich® 250 mg, Bio-gide® 25 X 25 mm).

After 6 months, cbct was taken. On radiographic evaluation,
the height of alveolar bone to sinus floor was about 6 to 7 mm
(Figure 1). The height was not sufficient to place the planned 8.5
mm depth implant. The bone quality expected through cbct was
D4. The housefield unit in the area was about 700.

Considering that the alveolar bone height was insufficient
and the bone quality is D4, a treatment plan was established to
place 10 mm length implant using a densah bur that can carry
out osseodensification. 7 months after tooth extraction and
socket preservation, osstem® TS Il 4.0 X 8.5 mm (Diameter X
Length) were placed at sites #26 and 27 along with bone grafts
using Bio-Oss® 0.25 g in the area where peri-implant bone was
insufficient. The treatment procedure was as follows (Figure 2).

A. Under local anesthesia, pilot clockwise drill down to 1
mm below the sinus floor.

B. Bone densification counterclockwise and 1500 rpm drlling.
Start with a 2.0 mm diameter counterclockwise bone den-
sification drill and gradually increase the diameter to 4.0
mm. In the meantime, advance past the sinus floor in in-

crements of 1 mm.

Figure 2. Start with pilot clockwise drilling down to 1 mm below the sinus floor. After pilot drilling, in turn, start with 2.0 mm diameter counterclockwise
osseodensification drilling and gradually increase the diameter to 4.0 mm., At the same time, advance past the sinus floor in increments of 1 mm.
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C. Finally place the implants to the depth. Healing abutment
5.0 x 5 mm (Diameter X Length) were also signed at the
same time.

Cbct was taken after 1 week. On radiographic evaluation, ra-
diopaque line below #26i, 27i implants were seen (Figure 3), in-
dicating bone compaction. This demonstrates the ability of bone
densification drilling to perform sinus autograft without sinus
membrane elevation and sinus bone graft. After 4 months fol-
low up, RSQ was performed. #26i, 27i implants’ ISQ was over
70.

It was not a narrow ridge, but this is the second case of bone
expansion in the alveolar bone ridge. A 73-year-old female
whose treatment plan was implant installation after tooth extrac-
tion due to trauma. At the time of the emergency room visit
due to trauma, #12 and #22 were avulsion state and #21 was
intrusion state. As first aid, the toothe rws (resin-wire splinting)
was performed. Splinting was performed for 2 months and the

prognosis was poor, so extraction and bone graft were per-
formed. The treatment plan was to place 3 dental implants in
the maxillary anterior region after 6 months.

The patient had a medical history of hypertension, benign
paroxysmal positional vertigo, localization-related epilepsy. Af-
ter radiographic and clinical evaluation, the height of alveolar
bone to nasal floor was sufficient about 12 mm (Figure 4), but
the width of alveolar bone was insufficient, about 4 to 6 mm
(Figure 5). The cancellous bone center was more than 3 mm,
and the cancellous bone/cortical bone ratio was more than 1/1.
The bone quality expected through cbct was D4.

Since the alveolar bone width was insufficient, we tried to
secure a sufficient width to place the dental implant by utilizing
the point that bone compaction occurs around the implant when
drilling through densah bur. Osstem® TS I 3.5 X 10 mm (Di-
ameter X Length) were placed at maxillary anterior region. The

treatment procedure was as follows.

Figure 3. Figure on the left side is pre—operation figure and post-operation figure of #26i, and figure on the right side is pre—operation figure and
post-operation figure of #27i. In the post-operation figure of the two implants, a rediopaque line is seen below the implants.

Figure 4. The height of alveolar bone.
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Figure 5. The width of alveolar bone.
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Figure 6. Pre—op, post—op of #12i.

Figure 7. Pre-op, post-op of #21i.

Figure 8. Pre—op, post—op of #22i.
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A. Under local anesthesia, pilot clockwise drill with the nar-
rowest drill.

B. Bone densification counterclockwise and 1500 rpm drlling.
Start with a 2.0 mm diameter counterclockwise bone densi-
fication drill and gradually increase the diameter to 3.0 mm.

C. Finally place the implants to the depth. Cover screw were
signed at the same time due to insufficient initial torque.

Cbct was taken after 1 week. On radiographic evaluation,

bone thickness was increased. The alveolar bone thickness in-

creased from 4.75 mm to 6.01 mm, from 6.01 mm to 7.03 mm
and from 5.33 mm to 6.17 mm at the #12i, #21i, #22i sites, re-
spectively (Figure 6~8). When follow-up after 4 months, the

second implant surgery was performed and all of the ISQ were
above 70.

DISCUSSION AND CONCLUSION

Unlike conventional bridge prosthesis restorations, dental im-

plants can restore the function and aesthetics of teeth without

damaging adjacent natural teeth, so they are widely used as the

primary choice for restoring teeth that are nonrestoarable or lost

due to trauma, dental caires, etc.. However, in the case of maxil-

lary anterior region, there are many cases where the alveolar

bone ridge is narrow, and in the case of the maxillary posterior

region, management considered to be challenging due to the

quality of alveolar bone. Osseodensification concept has been

proposed in many literatures in order to improve primary im-

plant stability, which is an important aspect for osseointegration.

Densah bur is novel drills specially designed to enhance bone

density by Osseodensification, which in turn increases primary

stability. In our case, considering that sinus autograft or bone

expansion was achieved through osseodensification drilling and
the implant’s ISQ was high, osseodensification drilling not only

improved the long term stability of the implant, but also other

surgical advantages such as sinus autograft and bone expansion.

However, the number of cases was inssuficient and more ran-
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domized clinical trial is needed for further study.
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