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AIUE Cone-beam CTE 0I5t 4OIs =2 0N = LIEHL =

OIATHOl 2101 BIotE)t

(Anatomage, USA) 213 & o] g3lo] I o] 4]
Aol FoE 3apdHdow T“ﬂ%}%’iﬁr- = IR
ao) A F3] Al4HE 913 Volume Measurement
Zol A H.U.(Hounsfield wnit)ate] HA 9XE
10045, ) A& 600+52 1Y ste] QA F
A slel thFig 1).

4719 Watge FAZ f94

2 I

F 15789 F2p9] 2078 ZetEelA 53709
ZHET}L AYYATE YEHES] FFHE GS”
(Osstem Implant Co., Busan, Korea) 47}, GSII®
Korea) 27M,
Implantium®(Dentium Co. Ltd., Suwon, Korea) 43
7, XiVE®(DENTSPLY Friadent, Mannheim,
Germany) 270, Nobel Speedy ™(Nobel Biocare,

(Osstem Implant Co., Busan,

= A%79 3 t-test2F one-wa = urich, Switzerlan able
s A5l S8k o y ANOVAS Zurich, S land) 2717} 2125 9 tHTable 1).
APttt AL 52 Scheffe testS ©]-8-3F3A AHEE Z ol AE BEE9 Puros' B ©E
on, Pvalue 0058 BA14 frofide] 7Fo= o7 AR 497H0s = 7Y gskew, EF
S} A EE PG BAALANE PSS B o449 Onagraft®e} EFFSHS] AFEE A
ver.20(IBM Inc., USA)= A3} 7} 438 et 2223 0|22 s3tslo
AT ASE 63, BEED FHEL EFt]
AR Af= 19] oﬂu}(rable ). Z& S
Table 1. Distribution of implants type A &4 2eekel Lyoplant®™ 7F AFHEE 2L 5
. - N FelolA ot 27 ugEE 42 F AU
L e 7] WEd et F o4 Al YEAES
Timplantiun “ AYagom uix 167 Sl AEA 2
Gs® 4 A7 gk 2o T4 ¢hol 7] 3¥HS A&
as 1” 2 % glo] gtE 2 o142 WA Adsa B 6
s 2 A8 2% F J2dES Adaay
1ve -
(Table TII).
Novel SpeedyTM 2 Ael® Z o] Rolo AT 7|7He I
FE Ay A7E J|FeE H: SHERH 12
Table 1. Distribution of bone material
Bone material Number(Sinus) Number(Implants) Group
Puros® 10 24 I
Puros” + Oragraft® 4 13 I
Puros” + Oragraft® + Bio-Oss® 2 5 i
Puros” + Oragraft® + BioCeraTM 1 2 v
Puros” + CTS®™ + Bio-Oss® 3 7 \%
Puros® + Oraglraft® + Osteon”™ 1 2 VI
To=SEUSHAl 294 15, 2013 27



Table II. Distribution of type of sinus bone
graft according to stage

Table V. Volume change ratio(%) according to
Bone material group.

Simultaneous Delayed Bone Material Mean SD p
23.8%(5/21) 76.2%(16/21) Group 1 21.5 12.19
Group 1II 15.9 9.79
Group III 9.2 6.00
: i : Ra 0.028*
Table IV. Survival rate according to implant type Group IV 104 078
Fixture Type = Number of implants Survival Rate Group V 19.1 4.38
Implantium®™ 43 100% Group VI 0.7 0.08
Gs® 4 100% Group 1 16.1 10.61
Gs® 2 100% Group II 17.2 10.52
XiVE® 2 100% Group III 162 4.03
- Rs 0.005%
Nobel Speedy 2 100% Group IV 8.4 0.74
Group V 173 8.13
Group VI 5.1 0.69
ML= St g7 dolm HFA 2 #F A A
EAE T 52, T 43 A7), 225 Gowl 2l T
GE YEHE F9 4T EARAY 39 F Group Il 13.0 14.09
ao] 50% o]’ #EAHo ASHEE AAS Group III 13.7 3.54
i - R 0.003*
5= flth(Table V). 2 el dets 2 ¢ Group IV 42 0.46
o]2] Al Atet= Hul 2 Zo| LAEIY o) 2
Ul“ B o of g ol ]‘i s i Group V 206 9.13
2(CollaTape )= ©]&3te] HF FE2 HHd
H 53A BtE 2 o4 Adsgen o Growp VI 1BO 28
o] T DA Fdh
1. NS 2 0JAKI0) (2 28180 HID ZD| S
A 53

o

AHEE E o] Ao w2 F o] A9 WskE
Ry, R, Re & F9 & zto|7h Sle Aoz Ue
wThTable V, Fig. 2, P<0.05). AL&-E & o] 2] )
L 223 o] 24 2 Puros”, Oragraft™, CTS Bone
Powder® 9} ©]Z&Z 0|2 A & Bio-Oss”, BioCera
™ 32 oA ZE Osteon” ©] AHEEATH
Puros“7} BHEC 2 ALLE FotE Z o]d& e
Z 103]2 o] F-9jo 7P B 2471 9] JEHE

7} AR E AT YA Sl G502 & o]

A 206

Group | Group I Group Wl GroipV - GroupV  Group VI

Fig. 2. Comparison of volume change ratio(%)
according to Bone material
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A7} AHEE A= gl9lon, 2% Puros® ¢ Table VI. Volume change ratio(%) according to
oz = ]N A&} B3lsto] ALLE T Z o)A type of fixture.

Al EFol mel R, Rp, Re 219 Wst&S oL v D

24T B9 Puos’ S HEOE AENLL 2 = = u

AU FFES Yeloy O aols B4 Implantium™ 17.9 10.85

Ko7 Fo3tdtt (P<0.05). &3] Het 7t & Gs® 8.3 8.70
o]gl o] 2 2Q135l7] Y&l Scheffe A1 A4 ©
@A RN RE FEE AAAS AgR g B O WL aE 0

TOﬂC Puros™ & % o= AR Sl H]st XiVE® 155 2.12
Puros ¥ <} Oragraft ‘2 EFate] Argage o
frolatA o W& \_ﬁ}go] w2 QT RA, Rs -
oA EZZ o]4A Puros”, Oragraft‘Rﬂ dd= Implantium™ 206 10.82
o] 214 Osteon™< ;-51-0],0% e AS A Gs® 12.9 9.01
0.7%, 5.1%°] 7V @& tﬂﬁ}ga e o

RO E S2F o479l Puros®, Oragraft@; 9}
°]FZ o|4AQ BioCera"& EF3to] AME-3H XiVE" 28.4 1.54
A5 42%9] 7V @ WgEs Harh

Nobel Speedy™ — 17.4 0.78

Rs asa® 343 296 0.064

Nobel Speedy™ 8.5 0.74
2. 2=2tE S=0l [E 2 OIAKC| Hat=9) Implantium® 192 11.07
Hlw &t Gs® 182 1.96
e JEIE FRO BE F ol AAe W R osn® 39 133 006l
S}& Ra, Rp, Re® BAIH 2 R9T 7‘401 7k 8l XiVE® 282 099
AthTable VI, Fig. 3, P>0.05). A1 H¥ AZHE
- ® R)g ® \K,u = Nobel Speedy™ 4.2 0.46
E GS¥, GSII¥, Implantium”, XiVE", Nobel
Speedy’™ &2 F 5%7F 537071 213] "“’LE = °]
HEE AB A AU, W g
dEE= O}/J\-—D% GSH}@ Uﬂ/qxﬂ = /ﬂao]_o < 7 Bl =@RE =w=RC

¥ Ra, Rp, ReolA BT 7M=L 3hS B
Gs" JZHES *—I%W neloA 83%2 717
S RF UESAL, 7P W R, Re TAIE
Nobel Speedy ™ol A 2+2t 8.5%, 4.2%% T},

8. =etE A ADI0l [HEZ OIAMKHCl Bt :
%gl Hl _II D" Implantium: G54 GEllE KIVEE MNobel

SpeedyTM

Fig. 3. Comparison of volume change ratio(%)

olZgZtE O] AlEl Al7 2 3 o]AlAe] H
dEHES] A7 Al fE = o4l | according to distribution of implants.

88 R, Rs, Re 25 BA 402 fol @ o] 5
et th(Table VI, Fig. 4, p<0.09). 3% 2

O
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Table VI. Volume change ratio(%) according to timing of implantation

Mean SD
t p
Delayed Simultaneous Delayed Simultaneous
Ra 20.6 8.6 10.88 4.69 -3.964 0.000*
Rs 22.7 139 11.13 7.38 -2.740 0.008*
Rc 23.0 9.7 10.50 3.94 -4.598 0.000*
NaA WRE Wac NpA Bpg WRC
20
it
it

Simultaneous

Fig. 4. Comparison of volume change ratio(%)
according to distribution of implants.

.1_781—12 AS 5 AW “H'r‘oﬂ e
I} B0 YSFE F UWHE A
WA 16Zd A= X]—Eﬁx]?'\xﬂ 7}

£ ot 27] 2L AL

== T
ol& WA Algsti Hd 671E

mug

Non-perforated

perforated

Fig. 5. Comparison of volume change ratio(%)
according to perforation of Schneiderian
membrane

Table VII. Volume change ratio(%) according to perforation of Schneiderian membrane

Mean SD
X perforated t p
X perforated
(n=47) (n=6)
Ra 18.3 10.9 11.01 9.00 1.814 0.757
Rp 20.6 18.8 10.20 16.76 0.255 0.06
Rc 194 133 10.75 13.33 -0.152 0.193
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&9 vl H7F Al BAH SR {23 xtol= gl
At} (Table VI, Fig. 5). Ra, Rg, Re 25l A <t
5 Aol Agd 25 9 HdsEo] o
A YElgou BAAeR folakA &Skt
(P>0.05).
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Evaluation of the Volume Changes of Grafted Bone Materials in
Sinus Augmentation Procedure Using Dental Cone-beam CT

Byung-Hun Ohn, Hwa-Kyeong Seon, Young-Deok Chee
Department of Oral and Maxillofacial Surgery, Sanbon Dental Hospital, Wonkwang University

To evaluate the 3-dimensional features of the grafted bone with maxillary sinus augmentation and to assess the relation
between the degree of bone resorption and the type of bone grafting source and implant, and the operation method. A
retrospective chart review of patients receiving sinus augmentation procedures for implant positioning was conducted:
radiographic analysis of the volume and area of bone grafts was performed. The volumetric remodeling —measured at 6
months after implant positioning as the percentage of residual bone graft —was correlated to type of graft materials and
operation methods. 53 dental implants positioned with sinus bone graft in 15 patients at Wonkwang University Sanbon
Dental Hospital. Computed tomography scans,taken implant positioning after 6 months, showed greater resorption values
for the group of Puros” graft alone from the group of mixed with Puros” and various bone graft (P<0.05, respectively).
And resorption values according to operation methods have statistically significant difference(P<0.05). Volume change ratio
of bone graft showed greater values for the group of delayed implant position from the group of simultaneously implant
placement with bone graft. Retrospective data analysis shows that the method of graft with Puros” alone may occur greater
resorption of graft materials than mixed graft material with Puros” and other graft materials. The group of simultaneously
implant placement with bone graft also display smaller resorption ratio of bone graft than the group of delayed implant
placement.

Key words: Dental implant, Maxillary sinus augmentation, Bone resorption, Cone-beam CT
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