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Effect of scannable area of scan body on accuracy of image matching in
digital implant impression

Phyu Pwint Thant', Yong-Do Choi? Du-Hyeong Lee'

‘Department of Prosthodontics, School of Dentistry, ITRD, Kyungpook National University, 2School of Dentistry, ITRD, Kyungpook
National University, Deagu, Korea

Purpose: The aim of this study was to investigate the relationship of the exposure of scan body and the positioning accuracy of im-
plant in computer software.

Materials and Methods: An implant was placed in a stone block, and a scan body was attached to the implant. Exposure condition of
scannable part of scan body was controlled: Full-exposed, 3 mm-less exposed, and 6 mm-less exposed. At each condition, the block
was digitized with a desktop scanner, and a virtual implant was created by matching the scan image and design of scan body in a
computer design software. The virtual implant position was located 10 times in the 3 mm- and 6 mm-less exposed conditions. The ac-
curacy of matching process in the less-exposed conditions was evaluated comparing with the full-exposed condition at the abutment
level. One sample ¢ test and Independent samples t-test were used to verify the equivalence and difference between conditions.

Results: Non-equivalence of the implant positioning was found between the Less-exposed conditions and Full-exposed condition
(P < 0.001). Linear and angular deviations were greater in the 6 mm-less exposed group than in the 3 mm-less exposed group (¥ <

0.001).

Conclusions: The amount of scan body exposure influences the accuracy of implant positioning in software program. (THE JOURNAL

OF KOREAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):1-4)

Key words: Scan body, Digital impression, Matching, Accuracy, Implant positioning

INTRODUCTION

A conventional silicone impression technique has already
been used for many years, but it implies many possible error
sources in each step"?. Since computer-aided design/computer-
aided manufacturing was introduced in 1980s, the importance
of digital impression has highlighted®. Now, in the complete
digital workflow, the optical intraoral scanner is used for the
data acquisition from oral cavity. The scan data is saved in the
format of Standard Tessellation Language (STL), and then de-
livered to computer software program where implant prosth-
odontic components are designed.

Scan body is a tool for transferring the actual position of im-
plants in oral cavity to the computer software’. The scan body
is attached to the implant inside mouth and scanned using an

intraoral scanner. The geometrical feature of scan body pro-

vides a fiducial area for locating implants in computer software,
relating with soft and hard tissue®. Clinically, as gingiva is
thicker, the exposure area of scan body is decreased. The pur-
pose of this study is to investigate the relationship of the expo-
sure of scan body and the positioning accuracy of implant in
computer software. The null hypothesis was that there is no
difference in the accuracy of implant positioning in software

with the different conditions of exposure level of scan body.

MATERIALS AND METHODS

Figure 1 represents the overall procedure of this in vitro
study. A hole was made at the center of stone block, and a den-
tal implant (AnyOne, Megagen, Daegu, Korea; 4.0 X 10 mm)
was placed. A scan body, composed of 10-mm scan portion,

was connected to the implant (Figure 2). The condition exposed
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all scan portion of scan body on the block. Afterwards, the
block was digitized using a desktop scanner (IDC S1, Amann

Girrbach, Koblah, Austria), and the scan file was transferred to

Figure 1. Workflow of this study.

Figure 2. Full-exposed condition of scan body on stone cast.

a CAD software program (IDC D1, Amann Girrbach). The im-
plant position was located by matching the scan and design
image of scan body in the software (Figure 3). The scan body
and drawn implant were extracted from the software (Full-ex-
posed condition) (Figure 4).

To make a comparative group having less scan body expo-
sure, the implant was placed deeper, exposing 7 mm of scan
portion of scan body. This block was scanned, and the scan im-
age was transferred to the software as performed before. Using
the scan body portion, the implant was drawn, and the scan
body-and-implant image was extracted (3 mm-less exposed
group). The STL images were obtained 10 times. For make an-
other experimental group, the implant was placed deeper, ex-
posing 4 mm of scan portion of scan body. After scanning and

image matching, another 10 scans body-and-implant images

Figure 4. Virtual implant positioning according to matching process of
scan body.

Figure 3. Matching of the scan and the design image of scan body in the software. (A) Full-exposed condition, (B) 3 mm less—exposed condition, (C)

6 mm less—exposed condition,
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were obtained (6 mm-less exposed group).

The accuracy of locating implant at the Less-exposed condi-
tions was evaluated at the abutment level (Figure 5). The im-
plant-and-scan body image at Full-exposed condition was su-
perimposed to the implant-and-scan body image at Less-ex-
posed conditions based on the implant portion as the congru-
ent area. After the superimposition of implants, the error of
matching process was calculated by comparing the 2 scan body
images 3-dimensionally. Linear and Angular deviations were
measured using the top and vertical axes of scan bodies of Full-
exposed and Less-exposed conditions.

Equivalence of image matching at Less-exposed conditions
to the Full-exposed condition was statistically accessed using

One sample f test. Mean and 95% confidence interval were cal-

Figure 5. Linear and angular deviation assessment on matching process
at abutment level.

culated. The difference between results of 3 mm- and 6 mm-
less exposed groups was compared using the Independent

samples ¢ test. The significant level was set 0.05.

RESULTS

The means and 95% Confidence intervals of the linear and
angular deviations at Less-exposed conditions were presented
in Table 1. The linear and angular deviations were greater in
the 6 mm-less exposed group than in the 3 mm-less exposed
group. One sample f test showed non-equivalence of the im-
plant positions at Less-exposed conditions to the implant posi-
tion at Full-exposed condition (P < 0.00D). Independent samples
t test revealed that the discrepancy data were significantly dif-
ferent between 3 mm- and 6 mm-exposed groups (P < 0.00D).

DISCUSSION

Based on the results of this study, the null hypothesis, there
is no difference in the accuracy of implant positioning in soft-
ware with the different conditions of exposure level of scan
body, was rejected. There were significant linear and angular
deviations in the matching process of Less-exposed conditions
in comparison with that of the Full-exposed condition. When
the groups were compared each other, less deviations were
shown linearly and angularly in 3 mm-less exposed group
than in 6 mm-less exposed groups. Whole results of this study
provide the information that inaccurate implant positioning
could be occurred in computer software when the scanning
process is performed with less exposure of scan body. Thus, it
is important to secure the full surface of scan body so that the
full area of scan body can be caught digitally by an intraoral
scanner. Partial submergence of scan body happens when im-
plants are placed deeply or the gingiva around implant is thick.
Clinicians should be precautious if any level of scan body is

covered with soft tissue around implants in any condition dur-

Table 1. Mean and 95% confidence interval of deviation at abutment level in different scan body exposal

3 mm-less 6 mm-less
Scan body exposal
Mean (CI) P* Mean (CI) P*
Lineal deviation (mm) 0.256 (0.244 ~ 0.269) <0.001 0.809 (0.789 ~ 0.828) <0.001
Angular deviation (°) 1.482(1.126 ~ 1.838) <0.001 6.360 (5.699 ~ 7.022) <0.001

Cl: Confidence interval, *Equivalence P value of each deviation result between the Less—exposed and the Full-exposed conditions,
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ing capturing oral data and estimate the possible inaccuracy of
implant positioning in software.

Related with accuracy, trueness and precision are evalu-
ated”. Trueness refers to the closeness of agreement between
the arithmetic mean of a large number of test results and the
true or accepted reference value. Precision refers to the close-
ness of agreement between test results®. In this study, to de-
scribe the accuracy of image matching of scan body, the statisti-
cal equivalence assessment was used. To control confounding
factors, one scan body was used, and the high quality desktop
scanner was used. Persson et al'® pointed out that point cloud
density of scan image affects the accuracy of image surface re-
construction. In the present study, the number of point cloud
per surface area was controlled to eliminate the effect of point
cloud.

There are several limitations in this study. First, this study
has 1 independent factor. Even though this design is clear to
show the influence of the factor, other related factors should be
included in the further studies. Second, this is an in vitro study.
Comprehensive clinical studies are required to confirm the

finding of this study to be confirmed.

CONCLUSION

With the limitations of this in vitro pilot study, we concluded
that the implant positioning in software program using scan
body and digital impression was affected by the amount of
scan body exposure. When the soft tissue around implant cov-
ers the scan body, incomplete digital impression of scan body
could lead to the production of erroneous implant prosthodon-

tic components.
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Stress discriminating effect of wing structured implant

Jong-Wook Park’, Yoon Soo Gong?, Young Man Lee?, Dong Ju Choi*

YLaim Dental Clinic, Seoul, *Mibo Dental Clinic, Seoul, *Eunpyeong Dental Clinic, Seoul, “Life Dental Clinic, Yangpyeong, Korea

Implant connects internal part of body to its external structure of body, and mainly supported by alveolar bone. When Implants are
inserted to bone, it is needed osseointegration to retain structural integrity, so the important factor is sound bone around implant. Es-
pecially, implant doesn’t have periodontal ligament, stress distribution differs a lot depends on multiple forces outside. Furthermore
implant tends to spread infection easily to inner tissue, and more bone resorption. The etiologic factors for resorption are (1) traumat-
ic injury during surgery, (2) excessive load due to trauma from occlusion, (3) periimplantitis, (4) micro gap between abutment and
prosthetics, (5) abutment mobility, (6) biological width, and (7) implant design. etc. Branemark implant system is known for exces-
sive resorption of cervical surrounding bone. The character of that system has all factors mentioned above. Current implant design
strengthens the bonding force between abutment and prosthetics, so that wants to reduce mobility and stress. Changing cervical im-
plant design to reduce stress of surrounding bone, causes reduced implant stability or unfavorable biological width. so the key is sta-
ble cervical design doesn’t have negative factors. In this article, we attached a “wing” designed for implant cervical design, and saw
the difference of stress distribution and changes in bone remodeling. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION
2018;10(1):59)

Key words: Wing structure, Stress distribution
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MATERIALS AND METHODS

Figure 1. CAD drawing of two type implant.

Figure 2. Drawing of two type implant with CATIV V5,
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Figure 12} Z0] CAD EHE 7|22 3A14 7] Z2 39091 CA-
TIA V52 0|23}l Figure 29} 2+0] 24712 s}iT.

3) CATIA V5 2 MAH 1S3010WB / 1S3010G &]
TIA V55 o183l 712 oiMS 1ol A== 2
XIS R8It Table D.

4) B2RNS B B H 72 siMS 2fel 4| 720 Mesh =

2 33YSHITE 1S3010WB / 1S3010G2] Mesh 224F Table 22} Table
300 LrERTE

5) Mesh =3 2388 X finite element method (FEM)% static

TZof| T CA-
Q1 titanium (TD)2] B4

analysisE 85It

47FK] Z2719] force effect 30 N/m?, 35 N/m?, 40 N/m?, 45 N/m?
BT o] P2 UEIN/mHLE Figure 31t 0] 7% W 5 ¢
ETE JH ?:].% BB oLl S AT B ol R 2R

= T
F2)2 el g Ze = Tpgste] siMS TeYelRitt

RESULTS

Force effect 30 N/m?, 35 N/m?, 40 N/m?, 45 N/m?*S B¢t A
o = 71K] Type ¢l Tt 2= Figures 4~61} 2] Blulgt 2 QlTh

IS3010WB S5-22] G713 290 IS3010G Bt 7% e = 7t
SR U= 2ENoR BiklE BE5S AU 2 QT At

Table 1. Mechanical properties of Titanium for analysis

Material Titanium

Young Modulus 1.14e+011 N/m?

Poisson Ratio 0.34
Density 4460 kg/m3
Thermal Expansion 0.0000095
Yield Strength 8.25e+008 N/m?

Table 2. Elementary factors of the mash of IS3010WB

Entity Size
Nodes 1182
Elements 3478

Table 3. Elementary factors of the mash of IS3010G

Entity Size
Nodes 1229
Elements 3799




Figure 3. Stress added on the top of implant.
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Figure 4. Result of Maximum stress,
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Figure 6. Result of Displacement.
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Maxillary sinus floor elevation by the lateral approach with hydraulic

pressure: case series

HeonYoung Kim', DongKyu Jang', Michidgerel Odkhuu?, JinWoo Kim', SunJong Kim'?

Department of Oral and Maxillofacial Surgery, Ewha Womans University Mokdong Hospital, 2Department of Implantology, Graduate

School of Clinical Dentistry, Ewha Womans University, Seoul, Korea

The insufficient thickness of alveolar bone together with low bone density make difficult to place of dental implants at posterior of
the maxilla. To overcome this anatomical restriction, there has been sinus floor elevation (SFE) that can provide sufficient bone vol-
ume for implant placement. In the present report, three cases of SFE using hydraulic lift kit to the posterior maxillary site with re-
duced vertical bone height, and the evaluations of the clinical and radiographic evaluations were completed. Three patients with an
insufficient alveolar bone height were treated with sinus augmentation without any complications. A radiographic evaluation
showed that augmented bone height was consistently maintained through the follow-up periods and no specific bone resorption
was shown. Based on the results in this report, the hydraulic pressure might be an effective procedure to elevate sinus floor with/
without implant placement and reduced the risk of membrane perforation in the atrophied posterior maxilla. (THE JOURNAL OF KO-

REAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):10-15)

Key words: Dental implant, Hydraulic lift, Sinus floor elevation, Lateral approach

INTRODUCTION

Following tooth loss, resorption of the alveolar process and
reduction of the height in the posterior maxilla begins. More-
over, the osteoclastic capacity of the periosteum adjacent to the
sinus membrane is activated, thereby resultant to the pneuma-
tization of the sinus'. The insufficient thickness of alveolar bone
together with low bone density makes difficult to the place of
dental implants at the posterior of maxilla. To overcome this
anatomical restriction, there has been sinus floor elevation that
can provide sufficient bone volume for implant placement and
proven to be a reliable procedure with predictable results™*.

There has been two main access to the sinus, the lateral si-
nus wall osteotomy (the lateral approach) and the passage
through the crestal osteotomy (transalveolar approach), to ele-
vate the Schneiderian membrane and augment the bone
graft>®. Between them, the lateral approach first introduced by
Boyne” in 1969 utilized surgical opening at the lateral wall of
the maxillary sinus to have good visual and instrumental ac-

cess during sinus floor elevation (SFE). Today the modified

Caldwell-Luc approach is the most generally accepted method,
allowing for the benefit of ready access to the sinus, significant
elevation of the floor, and thus creation of sufficient bone vol-
ume to support the placement of implants. However, since this
technique requires a relatively large surgical operation, patient
morbidity resulting from bleeding and postoperative swelling
and membrane perforation during the surgery have been the
common complication of lateral SFE’.

In the clinical trials to perform SFE with less invasive and
effective way, the innovative surgical tools have been devel-
oped including the hydraulic sinus lift (hydrodissection), spe-
cially designed reamers, drills and piezoelectric devices to
minimize the trauma while cutting the sinus floor and decrease
patient’s discomfort related to the rupture of the Schneiderian
membrane®.

In the present report, three cases of SFE using hydraulic lift
kit to the posterior maxillary site with reduced vertical bone
height, and the evaluations of the clinical and radio graphic

outcomes were done.
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CASE REPORT

1. Casel

A 57-year-old female patient who had missed the first mo-
lar in left maxilla was referred to the Department of Oral and
Maxillofacial Surgery of Ewha Medical Center in July 2016 for
SFE. The patient had an unremarkable medical history. Pan-
oramic radiography and computed tomography (CT) examina-
tions were performed, panoramic view showed deficient resid-
ual bone height (RBH) at the first molar in left maxilla with si-
nus pneumatization (Figure 1A). In computed tomography, the
RBH at the first molar in left maxilla was measured to be 2.5
mm and 3.0 mm, respectively, and SFE using hydraulic lift kit
was planned (Figure 1B).

The patient rinsed with 0.12% chlorhexidine digluconate so-
lution (Hexamidine, Bukwang, Seoul, Korea) before the opera-
tion. Following a 2% lidocaine with 1:100,000 epinephrine local
anesthetic injection, a flap including the mid crestal incision
and the vertical incision was reflected, also the lateral wall was

prepared with a hydraulic lift kit (Hydro-Lateral Approach

Kit®, Shinhung, Seoul, Korea) (Figure 2A). After the perfora-
tion of the sinus wall by the sequential use of lateral drills (Figure
2B), Hydro membrane lift cap was connected and the lift cap
was engaged with a 1.0 ml syringe filled with saline solution.
Approximate 0.3 ml of the sterile saline was pumped back and
forth gently to elevate the sinus membrane (Figure 20C). And af-
ter that, the lateral wall was opened by trephine drill and eleva-
tion of the sinus membrane was performed with curettes to
make space for the bone graft. A graft of bovine hydroxyapatite
1.25 g (Bio-Oss®, Geistlich Pharm AG, Wolhusen, Switzerland)
was prepared and carefully packed without excessive pressure
into the anterior part of the sinus cavity and then into the pos-
terior part (Figure 2D).

Postoperative recovery was uneventful without complica-
tion. It has been 3 months since patient had a surgery, dome-
shaped radiopacity was observed in panorama and CT view
(Figure 3A). Vertical augmented height measured from the dis-
tance between inferior border of the sinus floor and most coro-
nal margin of the dome was 12.0 mm and 13.5 mm (Figure 3B
and O).

Figure 1. (A) Preoperative panoramic view, (B) Preoperative CT scan (paraxial view), (C) Preoperative CT scan (axial view).

Figure 2. (A) Process of the lateral wall perforation with the use of the hydraulic lift kit, (B) After the perforation of the sinus wall with the use of lateral
drills, (C) Hydro membrane lift cap was connected, pumped back and forth gently, (D) The bone graft material was prepared and packed carefully

without an excessive pressure,

The Journal of Korean Academy of Osseointegration 2018, 10(1) 10-15
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Figure 3. (A) The dome shaped radiopacity was observed (postoperative panorama at 3—-month), (B) In CT view, vertical augmented height is enough
for dental implant, (C) In CT view, vertical augmented height is enough for dental implant.

2. Caselll

A 45-year-old male patient had an extraction of molar teeth
in left maxillary visited the Department of Oral and Maxillofa-
cial Surgery of Ewha Medical Center in August 2016 for the re-
habilitation of the posterior maxilla with implant. His past
medical history was unremarkable. Panoramic radiography
and CT examinations were performed, panoramic view
showed deficient RBH in left maxilla with sinus pneumatiza-
tion (Figure 4A). In computed tomography, the RBH at the first
molar in left maxilla was measured to be 1.7 mm and 2.3 mm
(Figure 4B and C). Dental implants with simultaneous sinus
augmentation were planned using a hydraulic lift kit.

Prior to surgery, the patient rinsed with 0.12% chlorhexidine
digluconate solution (Hexamedine, Bukwang, Seoul, Korea).
Following local anesthetic injection, a full-thickness mucoperi-
osteal flap was reflected, and the lateral wall was prepared
with a hydraulic lift kit (Hydro-Lateral Approach Kit®, Shin-
hung, Seoul, Korea) (Figure 4D). After the perforation of the si-
nus wall by the sequential use of lateral drills, Hydro mem-
brane lift cap was connected and the lift cap was engaged with
a 1.0 ml syringe filled with saline solution. Approximate 0.3 ml
of the sterile saline was pumped back and forth gently to ele-
vate the sinus membrane.

And after that, the lateral wall was opened using trephine
drill and elevation of the sinus membrane was performed with
curettes to make space for the bone graft. Bone graft material 1.0
g (Bio-Oss®, Geistlich Pharm AG, Wolhusen, Switzerland) was
inserted beneath the elevated membrane (Figure 4E), and two
fixtures (TS II° diameter 4.5 X 11.5 mm & 5.0 x 11.5 mm; Oss-

The Journal of Korean Academy of Osseointegration 2018, 10(1) 10-15

tem, Seoul, Korea) were installed (Figure 4F and G).

Postoperative recovery was uneventful with no complica-
tion. In panoramic view after 1 month, dome-shaped radiopac-
ity which is surrounding implant apex was observed (Figure
4H).

3. Case lll

In October 2016, a 39-year-old male patient was referred for
the treatment in his right maxillary second molar area. The pa-
tient did not have any medical abnormal conditions. Panoramic
radiography and CT examinations were performed, panoramic
view showed deficient RBH in right maxilla with sinus pneu-
matization (Figure 5A). In computed tomography, the RBH at
the second molar in right maxilla was measured to be 2.5 mm
(Figure 5B). Treatment plan consisted of implant installation
with simultaneous sinus augmentation using hydraulic lift kit
in the right posterior area was being set up.

Prior to surgery, the patient rinsed with 0.12% chlorhexidine
digluconate solution (Hexamedine, Bukwang, Seoul, Korea).
Following local anesthetic injection, a full-thickness mucoperi-
osteal flap was reflected, and the lateral wall was prepared
with a hydraulic lift kit (Hydro-Lateral Approach Kit®, Shin-
hung, Seoul, Korea). After the perforation of the sinus wall by
the sequential use of lateral drills, Hydro membrane lift cap
was connected and engaged with a 1.0 ml syringe filled with
saline solution. Approximate 0.3 ml of the sterile saline was
pumped back and forth gently to elevate the sinus membrane.

And after that, the lateral wall was opened using trephine

drill and elevation of the sinus membrane was performed with
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Figure 4. (A) Preoperative panoramic view, (B) Preoperative CT scan (paraxial view), (C) Preoperative CT scan (axial view), (D) The Lateral wall was
prepared with a hydraulic lift kit, (E) Bone graft material was inserted beneath the elevated membrane, (F, G) Two fixtures were installed (Length =
11.5 mm), (H) The dome shaped radiopacity was observed which is surrounding the implant apex (Postoperative panorama at 1-month).

curettes to make space for the bone graft (Figure 5C). Bone
graft material 0.5 g (Bio-Oss®, Geistlich Pharm AG, Wolhusen,
Switzerland) was inserted beneath the elevated membrane. Af-
ter the placement of fixture and the wound was closed with su-
tures (Figure 5D and E). Postoperative recovery was uneventful
without complication.

Dome-shaped sinus bone augmentation around the implant

apex was shown immediately after the surgery (Figure 5G) and
prosthetic delivery was done within 4 months of healing peri-

ods.

DISCUSSION

Rehabilitation of missing posterior teeth in maxilla with

The Journal of Korean Academy of Osseointegration 2018, 10(1) 10-15
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Figure 5. (A) Preoperative panoramic view, (B) Preoperative CT scan (paraxial view), (C) Lateral wall was prepared with a hydraulic lift kit and elevation
of the sinus membrane was performed, (D, E) A fixture was placed (TS IlI® diameter 5.0 x 10.0 mm; Osstem, Seoul, Korea), (F) Dome-shaped sinus
bone augmentation around the implant apex was shown, (G) Prosthetic delivery was done within 4 months of healing periods.

dental implants often face with clinical challenges from the
limited bone height and poor bone quality®. To overcome the
reduced vertical bone height associated with the sinus pneuma-
tization and ridge atrophy, SFE has been accepted to be a solid
procedure with predictable results*®. Different approaches have
been reported to augment the maxillary sinus cavity of the se-

verely atrophied posterior maxilla™

. Pjetersson et al.” reported
that implant placement in the combination with a lateral win-
dow sinus lift is a predictable treatment option, showing high
implant survival rates and low incidences of complications.
However, maxillary sinus floor elevation using a lateral ap-
proach implies execution of a large mucosal periostel flap that
inevitably affects postoperative recovery and the additional ex-
pense of the augmentation procedure”. Thus, surgical tools
and skills have been developed for less invasive and effective
way of sinus floor elevation.

Among them, several surgical techniques have been pro-

The Journal of Korean Academy of Osseointegration 2018, 10(1) 10-15

posed by using hydraulic pressure, so-called “hydraulic sinus
lift” procedure. Kao and DeHaven™ reported that using the
controlled hydrostatic sinus elevation kit includes pressure sen-
sor meter, hand-actuated pump, stainless steel Luer-Loc can-
nula allows smooth, evenly applied, force application through
gentle fluid pressure in a closed system to elevate the Schneide-
rian membrane. Chen and Cha® have developed a new kit that
consists of round diamond sinus burs and titanium-coated si-
nus graft condensers. They suggested that clinicians can safely
separate the Schneiderian membrane from the sinus floor and
prepare the area for immediate implant placement using these
tools in the combination with hydraulic pressure supplied by a
surgical handpiece. Son et al."® informed the technique using
ultrasonic piezoelectric vibration and hydraulic pressure, so-
called Hydrodynamic piezoelectric internal sinus elevation.
Hydrodynamic piezoelectric internal sinus elevation breaks the

sinus floor with ultrasonic vibration and elevates the sinus
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membrane using hydraulic pressure, without bone compac-
tion. Besides that, many alternative tools and technique have
been reported.

Unlike previous reports, in the present cases, the alternative
method of the lateral sinus wall osteotomy (the lateral ap-
proach) using special devices of “Hydro membrane lift system”
was described and it showed an adequate amount of SFE to
place standard fixture length at the site showing reduced re-
maining bone height of 1.5 to 3.0 mm preoperatively. This de-
vice included specially designed drills to minimize the trauma
of the membrane while cutting the sinus wall for the lateral ap-
proach and showed no signs of perforations in clinical detec-
tion. In addition, Hydro membrane lift cap connected with the
water syringe brought out hydraulic pressure into the cavity
and elevation of the floor was done indirectly without any con-
tact of instruments to the membrane. Results on the reduced
perforation rates were in accordance with the former clinical
studies utilizing these devices, which also suggested that the
safer surgery makes less dependent on the operator’s skill®. As
results, three patients with an insufficient alveolar bone height
were treated with successful sinus augmentation without any
complications. A radiographic evaluation showed that aug-
mented bone height was consistently maintained through the

follow-up periods and no specific bone resorption was shown.

CONCLUSION

From the present case reports, it could be concluded that the
hydraulic pressure method might be an effective procedure to
elevate sinus floor with/without implant placement and can re-
duce the risk of membrane perforation in atrophied posterior
maxilla. Future clinical trials are needed to evaluate the effec-
tiveness of this technique on a broader scale than these case re-

ports.
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Effects of biological width change influencing on the inflammatory peri-
implant soft tissue and cytokine appearance
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Biological width affects on the bone loss around implant and as a result it affects on pocket depth and BOP. Pus on probing may oc-
cur when peri-implantitis is progressed. So, the author makes wing structure on the top of implant and installed it as the top of im-
plant located on alveolar crest and after compared clinical result between cis implant and general type implants. And also check the
cytokines that are related with inflammation. IL-18, MMP-2, MMP-12 was checked. The author gets less pocket depth with BOP lev-
el and find correlation with the finding of cytokine level. Probing depth in cis implant shows 2.074 + 2.016 mm, and in general
type implant 3.276 + 2.091 mm (P < 0.05). BOP of cis implant is occurred 4 among the 61 implant and for general implant, BOP
was occurred in 48 implants among the 87 implants (55.17%). Bone level difference in cis implants was 0.908 + 1.176 mm, in
general type implant was 2.509 + 1.896 mm (P < 0.05). IL-1B of cis implants was 3.23600 + 1.660060, in general type implants
4.94553 + 4.679710, in normal gingiva 5.2713 + 3.316547, and in inflamed gingiva 9.06986 + 6.575085. MMP-2 of cis implants
was 2.43527 + 1.629108, in general type implants 3.02379 + 2.715090, in normal gingiva 5.89583 + 4.522338, and in inflamed
gingiva 4.93683 + 4.509219. MMP-12 of cis implants was 4.81556 + 4.915005, in general type implants 3.58310 + 4.884115, in
normal gingiva 9.14640 + 2.829904, and in inflamed gingiva 5.08586 + 2.403748. As a results cis implant shows better in prob-
ing depth, BOP, and less cytokine expression then other comparing groups and also shows less bone loss then general type implants
for the conclusion, wing typed implant has 1.0 mm longer biological width and this may roll on the protection of invasion of infec-
tion from the gingival sulcus to underlying bone. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):16-23)

Key words: Biologic width, Periodontitis, Periodontal index, Biomarkers
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Figure 1. Testing BOP. Bleeding from gingiva is checked.
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Figure 2. Distance from top of implant and crest of bone,

Figure 3. Drawing of the method of measuring of the distance.
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RESULTS

o] HEE BN tha E2 AU E 2 & itk

Probing depthe cis YSHENM 2.074 + 2.016 mm, LeHE &
EYEIM 3276 £ 2.091 mm =M t FFAN F2=F 0.001 (P <
0.05)= {ogtALo|E BOJal Qi

BOPE cis YEHE 6171 5 471N LAsIGien] ePiEo] oF
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o+ AP} Table 13} Figures 5~159 UEtL $ith

1. Cytokine2| 250 CHSH Hat

IL-1BE cis YETHEOM 3.23600 + 1.660060, Letd YSHEY
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= cis YEENA 243527 + 1.629108, Letd UAZAEM 3.02379
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2001M 4.93683 + 4.5092192] XIS UEHYAL ITE MMP-12¢ cis
AUZAEM 4.81556 + 4.915005, Lt UZAESN 3.58310 +

Figure 4. Panoramic view for measuring the amount of bone loss.

Pocket depth (mm) Bone level (mm)

BOP (0/x) Pus (0/x)

AHZ implant (CIS)
BT

2.074 (+ 2.016)
3.276 (+ 2.091)

0.908 (+ 1.176)

2.509 (+ 1.896)

617l implant = 47} (6.55%) 0%
877} implant = 487 (55.17%) 877} implant = 77} (8.04%)
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Figure 5. Bone level difference.

Figure 6. Difference of probing depth.

Figure 7. Difference of expression of IL-b between two type implant.

4.884115, AKX 20M 914640 + 2.829904, YEZALS Hol= K&
OlM 5.08586 + 2.4037482] +=K|E UEF L §ITh

DISCUSSION

YSTUEE AUFE 8okl 37ldo] XU Xx29f a3

Figure 8. Difference of expression of IL-b between the cis implant and
normal gingjva.

Figure 9. Difference of expression of IL-b between inflamed gingive and
cis implant.

Figure 10. Difference of expression of MMP-2 between two type of
implant.
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Figure 11. Difference of expression of MMP-2 between the cis implant
and normal gingjva.

Figure 12. Difference of expression of MMP-2 between the cis implant
and inflamed gingiva.

Figure 13. Difference of expression of MMP-12 between two type
implant.
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- M= ZZ (biological width)2| #1217} F=t p1Z%|0| Histet ME M5t &
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Figure 14. Difference of expression of MMP-12 between cis implant
and normal gingiva.

Figure 15. Difference of expression of MMP-12 between cis implant
and inflamed gingiva.
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Modified ridge splitting and expansion technique for implant placement
in the narrow ridge

Eui-Joo Yeo', Jong-Bin Lee', Eun-Kyoung Pang'?

'Deparment of Periodontology, Ewha Womans University Mokdong Hospital, 2Department of Periodontology, College of Medine, Ewha
Womans University, Seoul, Korea

For the placement of a dental implant, it is a common problem that the too narrow width of bone to permit the total inclusion of an
implant within the bony housing. These losses of the bucco-palatal (lingual) dimension of ridge led to the development of a tech-
nique that expands the narrow ridge. When the bucco-palatal (lingual) bone width is 3 mm or greater but <6 mm, augmentation of
the ridge using a ridge splitting and expansion technique is a viable option. But, some cases in ridge splitting with vertical cut
showed complications such as fracture of buccal bone plate, paraesthesia or prolonged pain. Therefore, in this case presentation will
describe the cases of modification of ridge split and bone expansion osteotomy done without vertical osteotomy cuts. Two patients
with narrow ridge were selected for implant installation with modified ridge splitting and expansion without vertical osteotomy cuts
technique. In all cases, Modified ridge splitting and expansion without vertical cuts technique was done using blade, mallet, spread-
er (Ace Bone Spreader Osteotome Kit, Brockton, U.S.A) and ridge splitting kit (RS kit, Dentium, Seoul, Korea). With this technique,
implants could be placed immediately within the expanded ridge and complications such as fracture of the buccal bone plate and
prolonged pain, moreover, possibilities of additional guided bone regeneration could be reduced. Modified ridge splitting and ex-
pansion technique without vertical cuts could be used in the narrow ridge without any complications, therefore it could enable
more functional and aesthetic implant placement. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):24-30)

Key words: Modified ridge splitting, Ridge expansion, Narrow ridge
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23 KE5 HgE2 3~6 mm7X| £S THK= Xx=2 X &=
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20U 30 2445 2 5 = TR0l o] A2ols 2 mme] 220]
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CASE REPORT

1. Case 1
66M] ARE AP A7 PEAS FAR 2017 1€ oS 5HHE A=
Jol| UHASIITE 72 A 3L ’IA AT ZHat #12~159] 12 B
7 X[OiXIQ1 #15 245 4] Sl #44 GINES QA A7 Qlo] B}
o =PIt (Figure 1a). 277 BEE M7 < o 24 A 2t
#12, #15 K[ote] 27 9 YSUE AFS AT Bk 18, @
, 05*"‘4 Uiabe ¥ Qiolot 8N B8 oIt YETE Al
S st ofab X1 AJsistal 2017'd 28 #12, 152] SIS AJs§stad

AEK

],
Ur. 2UX] 47118 2 stent 32} T HYGet cone-beam computerized to-

Figure 1. Radiographic view of Case 1 (a~e). (a) Pre—operative panoramic view. (b) Para—axial view of #12. (c) Para—axial view of #13. (d) Para-axial
view of #15. (e) Panoramic view after implant placement (12i, 13i, 15i). Clinical view of Case 1 (f~m). (f) Flap reflection. (g) Implant placement with
modified ridge splitting and expansion. (h) GBR. (i) Suture, (j) Stitch out at post-operative 2 weeks. (k) Post-operative 1 month, (I) Post—operative 2

month. (m) Final prostheses.
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mography (CBCT) AN o 24 2501 22} 3.22~5.05
mm@®12, 5.05 mm; #13, 3.22 mm; #15, 4.87 mm)=E SFESITH
(Figure 1b~d).

201749 64, & 2ol F201 Aol #11 ¥4 B8] 4]
N 5l #12, #15 a2 K27 N AR¥ol] R=7 292 H5 T
2R 7Vttt met Vg = XES5 29 2 initial drill2 inden-
tation & ¥ RS Kit (Dentium, Seoul, Korea)S ©-&5} A==
&S MBIt (Figure 1f, 2). A|ZZ2] PHZ BF Yol micro-
sawZ 0] 4 mm T o] X|T5 &S Alg¥stal chisel i} mallet
O = oIS I AMPY YSUE| == spreading drillt
spreader (Ace Bone Spreader Osteotome Kit, Brockton, U.S.A)
E XZ 5 GES ARESIIT (Figure 3). YETE AS $iot g%
KEZH AJole] 33H2 &2 20| 27 drilling 27 3.5 mm7HX| Al
FSIATE #1291 3.5 x 13 mm, #13, #15%(14.0 x 11.5 mm2] Y=
E(Osstem TS 11, Seoul, Korea)S AskiTHFigure 1g). #1581 2
Ll BE ST P=HE B oIS P | $1e GBRS AlB¥SIITE
(Figure 1h). YSTE FH| A&R, JF SH| IPH B o152
O|AIRO1 el ©2(Bio-Oss®, Geistlich Biomaterials, Wolhuser,
Switzerland) 0.5 gt 34/ S AH2}(Bio-Gide®, Geistlich
Biomaterials, Wolhuser, Switzerland) 25 % 25 mmZ ©]-&3}
GBRE AIB¥SISITE @M% K| Hefo] YAMPH(primary closure)2
F =S @ mol| Zuo|el(periosteal releasing incision)S
A3t =, 21 2Fet(horizontal mattress suture)it @258 in-
terrupted suture)2 A[R¥5t] DFR2JSIiTH(Figure 10). 2 < Y
H|(Flomox 75 mg, Y&A2hHet TIEH|(Airtal 100 mg, Th&HHE A
vt 12 39, AT 301 1097 AH=C0]E(Dexamethasone) St
2 3%, AT 3012 247t B2 EE AIgien, S22dAd Jt=S
&S RS AR 25 TaE & 29 25 ARSI 148 73

7} 3 SR Se] WS AHSIACT, ol P4] Bhwound de-

Figure 2. RS Kit (Dentium, Seoul, Korea).
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ne

hiscence)?t YT TP} 552 22010 PAEHe} TBHIE 7
2Tt K% ABESISITH Figure 1)). 25 | KUIHSISAS W sid2 ¢ ¢
T A RES AP HAEISE 2 EIsHTH Figure 1k). & $ 2714
b ARESIIS W R KRS H kIt (Figure 1D.

oF 4711 H, SRS 2422 ARESHL Al X[t (healing
abutment, #12, 4 X 5 mm; #13 & #15, 5 X 5 mm)S I Zs1%eH,
Osstell (Osstell mentor, Goteborg, Sweden) ©185}1 ISQ X2
22E ZAJs1] #12, 66/83, #14, 73/73, #15, 80/805 HLISIATE 25
AL AJRYSTAL 4 H ISQ XIS AEASH #12, 83/84, #14,
75/76, #15, 77/81 ©1et & BHZ AALS ¢l BEUR f=JsSith
FFTEHEE A2 3710 follow up 7R B YA, WARIEHN
At GFolu BERE] 233300] & QAR Q1SS PRI, 7]

4, Mo ZA] E9 ¢ THFigure 1e, m).

P

oM.

2.Case 2

66N 'FAT HAPT o2 oIt ZETHE 42 2017'9 54 o[t
T XFel| Wdetitk 712 2 2 'R A 2t #33~432)
IR BEE 5 #42, 439 A2 TP 237 Qlo] B Sl=fsioitt
(Figure 4a). 2 BEE N 3 sl[F 24 AAF At 471 #33, 42,
429] X|20pd 3l #31, 329] OJAt A YHAE]S] #31, 32, 33, 42, 439]
Kot 271 5l QISRIE AR SAeleict GRtlolt el Ao
2 12X} Bol= B8 ute] #3D, 331, 421, 43i & USHE Al A
ofl w2t 4712 YSTE AFS ARSI Bh= 2011 A28
2HIE Aole] Yubd wed Qidlon] ofdidn] B8 Folith UE
AlES $fst oJabs 7l Algsta 20171 6 SRS D] Alfst
T 2] 0 2 stent HEF & H42H CBCTOIN 3llE £H 222
2} 3.8~5.8 mm #32, 5.33 mm: #33, 3.81 mm; #42, 4.28 mm:;
#43, 581 mm)= ZJEIITH(Figure 4b~e).

N2 Im %2 Ho

Figure 3. Bone Spreader (Ace Bone Spreader Osteotome Kit, Brockton,
USA).
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Figure 4. Radiographic view of Case 2 (a~f). (a) Pre—operative panoramic view. (b) Para—axial view of #32. (c) Para—axial view of #33. (d) Para—
axial view of #42. (e) Para—axial view of #43. (f) Panoramic view after implant placement (#32i, 33i, 42i, 43i). Clinical view of Case 2 (g~r). (g) Pre—
operative view. (h) Flap reflection. (i, j) Implant placement with modified ridge splitting and expansion. (k) Suture. (I) Partial stitch out. (m) Full stitch
out, (n) Post-operative 1.5 month. (o) Post-operative 4 months. (p) After 2nd surgery. (q, r) Final prostheses.

20178 108, 52 290l S200 MBSt (Figure 4g), #33, & Jofl #32i, #42i YEUE AT drilling2 27 2.5 mm7H],
#43 Y] R.910) K Y 9l #12, #15 S22 KNI =) AjsPete]  #33i, #431 YSHUE 2Z drillingS 3.5 mm77FX] ARSIt

KZER B241e] HF mot APt Figure 4h). T8} A4 & X|x3 #3210t #42i01%= 3 x 11.5 mm, #33i¢} #43i°fl= 4.0 x 11.5 mm
EZ 2?1 % initial drill2 indentation & £ RS Kit (Dentium, &} YZAE(Osstem TS 111, Seoul, Korea)S AT Figure 4i).
Seoul, Korea)S ©1831 AZSEY BFYN 201 4 mm B=2] A]  BZ S| Hlo] #33i, 439N 2SI (Figure 4)) IS Sl A
T BUE S ARBoLL chisel?t mallet© 2 Z/0|S ZPISINITE Aldeh 2HGBRE ARESISITE UETE TR A&, H% ZH I 2900
USHE U= = spreading drilll} ridge spreader® X123 &dsE 212 &9z o[AM(Osteon™ 11, Dentium, Seoul, Korea) 0.25 cct
£ NI JSTE ARS St g, AE AxST Al 3t S/ SR AR 2H(Collagen membrane-P®, Dentium, Seoul,
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Korea) 15 x 20 mmE ©[&3I3ith &, 4% XI5 Hato] AP &
= UEE FZ T 2T ol FHES AT 2, BIYH R
(modified laurell suture)?t 9222 AJs¥sto] DFR2[51ITH(Fig-
ure 4K). & £ P HN|(Ceclor 250 mg, TH&AIY, Flasinyl 250 mg,
Hojdm A} ot FSH|(Klimain, 370 mg, AZIHI2HE Aste ot
T34, A2 302 780 T EE B SR2ANH JeS SR 3 7Y
UREL RS KB 2 TSE £2 2 255 ARSI 10
U B 2 SR B2 YA ARESISeT ARE] GOoh BRI
(Figure 41). 27 2 S910f R4 et HAS Helbiion] 24
ME ARESIITH(Figure 4m). & 3 15712 Zatehd ARYoIS T 7
& KRE GBI Figure 4n).

of 4712 2 (Figure 40), 3122 X% X|th=F(healing abut-
ment) YZE Aot 24} 22 TSP | Hsl Uiedsiion] #3290} #42
E4 x 4mm, #3320 #43& 5 x 5 mm2] A1§ X|tix At ),
ISQ =X £7814 #32= 83/80, #33= 64/62, #42= 62/63,#43 L
72/71 ISR (Figure 4p). 25 T ARSI, 45 2 1SQ XIS X
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Guided bone regeneration with titanium mesh for reconstruction of resorbed

anterior alveolar ridge: a case report

Seonggu Han, Hong Lae Jeong, Joon Bong Park, Kyung Lhi Kang

Department of Periodontics, Kyung Hee University Dental Hospital at Gangdong, Seoul, Korea

Dental Implant therapy is considered one of the best treatment methods to replace a missing tooth. The resorbed alveolar ridge often
limits implant placement due to deficient volume or height of available alveolar bone. Guided bone regeneration (GBR) surgery can
overcome this limitation and reestablish a proper volume or height of the alveolar ridge, which also improves esthetics. The aim of
this case report is to present clinical outcomes of GBR surgeries at the resorbed maxillary or mandibular anterior alveolar ridge using
titanium mesh, resorbable membrane, and autogenous and/or xenogenic bone graft materials. In this report, healing was uneventful
without membrane exposure, severe swelling, and infection during the whole treatment period. When the titanium mesh was re-
moved, the augmented ridge beneath the titanium mesh was successfully healed showing newly formed hard tissue. GBR surgery
with titanium mesh, resorbable membrane, and autogenous and/or xenogenic bone graft materials seemed to successfully restore
deficient alveolar ridge. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):31-35)

Key words: Alveolar ridge resorption, Titanium mesh, Guided bone generation, Resorbable membrane, Bone graft
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Figure 1. Clinical photographs of GBR procedures in case 1. (A)
horizontally resorbed alveolar ridge(occlusal view), (B) after flap
reflection, (C) harvesting autogenous bone, (D) decortication of
resorbed ridge, (E) contoured titanium mesh, (F) after suturing.
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Figure 2. Clinical photograph of implantation in case 1. (A) augmented
alveolar ridge before incision, (B) flap reflection, (C) after titanium mesh
removal, (D) implantation, (E) occlusal view after suturing, (F) temporary
prosthesis setting.
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Figure 3. Cone—beam CT images before (A) and after (B) GBR of #11,
12 edentulous ridge.

Figure 4. Clinical photograph of GBR procedures in case 2. (A) resorbed
alveolar ridge, (B) after flap elevation, (C) decortication of recipient
bed, (D) titanium mesh fixation over bone graft, (E) collagen membrane
application over mesh and bone graft, (F) after suturing.
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Figure 5. Clinical photograph at implantation in case 2. (A) Horizontally
augmented alveolar ridge before incision, (B) afater flap reflection, (C)
after titanium mesh removal, (D) drilling, (E) implantation, (F) after
suturing,
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Figure 6. Cone—beam CT images before (A) and after (B) GBR of #32-
42 edentulous ridge.
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