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A clinical & radiologic study of bone remodeling effects using rhBMP-2 for
maxillary sinus graft

Jung-Ho Kim', Uk-Cheon Kim', Jang-Yeol Lee?, Hyoun-Chull Kim', Soo-Nam Kim'

Departments of 'Oral & Maxillofacial Surgery, Oral & Maxillofacial Radiology, LivingWell Dental Hospital, Goyang, Korea

Purpose: The aim of this study is to evaluate effects using rhBMP-2 for maxillary sinus graft, especially focused on loading time and
stability of postoperative period.

Materials and Methods: 73 partially or completely edentulous patients who have been treated in Livingwell dental hospital between
2011 to 2015 with atrophic maxillary posterior were selected. Crestal and lateral approach were used for sinus floor elevation procedure.
A total of 116 implants-Tapered Screw Vent implant (Zimmer, USA), TS3 (Osstem, Korea), CMI IS-Il active (Neobiotech, Korea)-were
placed in grafted maxillary sinus. The rhBMP-2 (Cowell BMP; Cowellmedi inc. Korea, Novosis; Daewoong co. Inc. Korea) mix to deminer-
alized dentin matrix (DDM), allograft (CG-Oss, CGBio, Korea) or B~TCP (CERASORB®, Curasan, Germeny) was grafted into sinus mainly.
We spin the RFA values as the basis for determining the loading time. If the ISQ value at day to load were <65, we wait, and the ISQ
values was measured again 1 weeks later until the required level is reached. Panoramic radiographs or CBCT were taken preoperatively,
postoperatively (1 day after operation, T0), and then at yearly intervals (1 year after surgery: T1, 2 year after surgery: T2, 3 years after
surgery: T3) for evaluate the peri-implant bone and maxillary sinuses.

Results: 5 implants failed due to infection and 2 implants lost to follow up. The average preoperatively height of the maxillary alveolar
bone was 5.17 +3.28 mm, and minimum was 0.1 mm. The Mean period to load implants was 142.33 +40.48 days, and minimum was
56 days. The average HGB was 2.12+0.94mmat T1, 1.53+0.61 mm at T2, 1.22 +0.72 mm at T3. The average resorption rate of HGB
was 28.33+14.59% at T1, 37.28 +16.99% at T2, 37.75+17.02% at T3. Statistical analysis was performed with postoperative data of
T1 period. There are no significant difference of resorption rate (p-value =0.83) between early loading group (27.87 +13.86%) and con-
ventional loading group (28.82+15.67%).

Conclusions: The result indicated that using rhBMP-2 for maxillary sinus graft could shorten the loading time stably. (JOURNAL OF
DENTAL IMPLANT RESEARCH 2016;35(2):46-52)

Key Words: Sinus graft, rhBMP-2, DDM

= B2 PR Aol YBTE ARNAY] THE 9] o
%97t B3, NersUe] 3719 4502 18 pneumatiza-
Aot ZAIRE SletolLt et siAlve] Bsol B0 IR T tion) W] UERTE E3k, Ao} AAS geiseR Rl A

Received July 10, 2016, Revised July 29, 2016, Accepted August 15, 2016.
€9 This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative commons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

WX AHE, 10387, F7|= DYA| LT FES 110, 2L X|2HE FZArHdnt

Correspondence to: Hyoun-Chull Kim, Department of Oral & Maxillofacial Surgery, Living Well Dental Hospital, 110 Juyeop-dong, llsan-gu, Goyang 10387, Korea.
Tel: +82-31-916-8020, Fax: +82-31-916-8029, E-mail: livingwelldent@daum.net

JOURNAL OF DENTAL IMPLANT RESEARCH
www.kaidimplant.or.kr



Kim JH, et al: A clinical & radiologic study of bone remodeling effects using rhBMP-2 for maxillary sinus graft 47

= kel S XBY =
x3o| W2 TH2 YSUYEES AYY F2Y 27 313
L

Lo
n

AT

- . ;
2ot 97} gD type I, IVe] 240] B3 ool F7Ke
Uet $W2e] Yo Wolx] B YSAE YEHo| Y202 B
o] RYED TYE Hopict.
YEE AL 9fsiof Aot PRI shels sz 3=
sh7] 4ot K7 Wo= HotEriE(maxillary sinus aug-

[}
3 O XHY3B = kel S =
mentation)2 FE¢ SECIE BEL S A=A =2 =2 5
o o

A2ohe T WS AI61R00], Summers (1994)7&
osteotomeS ©|-§310] = OJAlu} FAf YETEES Aol W
B A2 FIHS YES o) phe G710 ool we, 2R
o] it} AerE AL 19961 Sinus Consensus Conference”
ol Kl X=goz QIEgten] "ad] Wty o2 JHA]
FHZ 19, Gt APl S8 detsolM JETE A"s
AT & A= YA AlEst STt
Kahnberg 5(2001)"&
cedure) ¥ 6~8J€e] XIS IR 2of| JEHEES At

= XA Wele B sieion, del Fabbro 5(2004)°

Z4 H2¥(window opening pro-

=L
Z¥(window opening procedure)il SA]] YSHEES S|
s WS ATRSIITE Xy Moo mure sl o=
2 st Aoprt ZEH ME|A SchneiderianZts 7145t
ZolAIRIE o]Alste Hio2 =0 HX|AL TRl 2l ¢l
29" (block bone)BTH= 2] Z o]AIRIE ALg5}a
ES Agolie W, &S H3ES 2o, EY

2 8 AU AR AL 3 Ao 438 Ao

&2 ro

ot 1» i

OE_. R
M=
S
o
=)

%
|

i
2t
u
ri
ae
e
-

L

(Schneiderian membrane) 7}/
3t 33He G| o] Tefet
SR SOIAIE olAdhe A2 Hots Ul oAld oAEe
TR & WY & 5Ol BT FAO Algd 42
Ll FS DT g=iN Qitk. et
FHsk= olAelA $RTEA] R7HE9] “golden standard’
g & e AMEOIX|E, BlwA ghe o] oAt a7
' A APkes UEez APl 2ol it
2 £ Bk £29] 2751, 2AY 3R FHU

prak

[¢]
A7 o], FF=OIU 01T 2, Ee Y= T TSI AREsHL
=}

Yl
[
ko4
frl
M
Yl
\
rlo
oz
o
ko4
offl
2
o 12

o
b
)

£
4z

TRJET BOIAAES O18 3 Hors B 01AB 2 404 o1 Y]
BHAOR HSElo] YX|T YBUE AYAT|e} A Tt
ofe] 7}x] ofie] Qle STk SIEAIZIE FoP7| $sh olgzl B
olaIle] Tt YBRE EegAe] Tfe Yael T Fasich

2 XS 5014, SfgdR|aE e Hets=el &9 4T

AIE B3t rhBMP-25 ©]831 T2l gt XIS A7)
Bslax} it

a
g 2 B
1. ALk
201TARE 20154 71x] YBAITERS Lhelet Mot w2
2 ¢ BXS ¥R} 5, ThBMP2E AL8alo| HF A4
[e)

E SN AP A 2, 2 &%, e31d A &

o %2l

1

o2

Ale8gt Rt 73 (B A= 55M, §7d 407, &g 337)9] 11671

.
o YBUE NYRS UPoR Ik

2. ZO0[AIXY

20|A2& Demineralized dentin matrix (DDM), 532
(CG-Oss, CGBio, Korea), p-TCP (CERASORB®, Curasan,
Germeny)E ©5 X2 ol ARBSINITL SOARell=
rhBMP-2 (Cowell BMP; Cowellmedi inc. Korea, Novosis;
Daewoong co. Inc. Korea)S HN sI3in, Aots 74 £, 20]

ARke NUSH Bl 2T/2AN NEB BaR) ol

NI eI YSBE ARle SN AgEiion, asw
B HA coated implant 2% (Tapered Screw Vent, Zimmer,
USA, TS3, Osstem, Korea), SLA surface implant (CMI
IS-II active, Neobiotech, Korea)®] AlRE|GIC TSV USHE
54, TS3 YSHE 554, CMI YEAE 6o, Holg RF

13 mmE A=At

o
FE2 BE oYY SXfof| ol APEEIT. HetE e
773

N %, EHte

3
5
rld
>
w
(']
£
>
P
oAl
12}

I r
>

S| AAAfSH K| x
=ESCH, AN 717E °1851 HE

o
PO, oIS Hot A TIRSS olgsiof Fefolo e

=

B9 okt AYSIS Solel BOITIE U W T YSUES
Nolgion, o] T, A olgelel 2EROR YTAEES XY
Sleit. YSUETL SIAIE o T FWRE Folol 2ol
SHTE SIS W] AZPIL BaA] AHRre AHgsion,
2L Al

K& F2EL osteotome techniqueS AMESIRF ST, HX
RNIHAS Feto] AxAe] 22 =31

7 O LT1=2

o YERE SUR YolEAdH 2 mme] IS A £2 i)

Ra
X
oA
2
J
=
>
ot

Journal of Dental Implant Research 2016, 35(2) 46-52



48 Z¥3 5 A%AS AN20lM MBMP-29| AHRO| BHAO| D|RlE Efol T3 A I HAMERY ol

oF SN &MU ARSI AlFAE @/ ¥, osteotomeS
Efste] ARIEXZE AHASIETE Osteotomed] X732 SRS
USTUE MYAS P/ ST 29 Yo wet giike =Y
& FIPHOR AU, YR Ron] XZA-JATAY A2

T AR 9lo] MREE] osteotomeL 2

-|>+_|

7t 5 mm °J5i¢1 ¢

FEHE St T 2218 WIS Ao s ME A
T AR o YETERT E7o] A2 osteotomeLE FO[A]
NE HMFsIGien, AUR & & JEUES AL

AR E Osstell 1SQ
(Osstell, 2950 *J(Resonace Fre-
quency Analysis:RFA)SHY & A17g4/d(Implant Stability
Quotient:ISQ) 65 o]’ W= AHsIA C}. OlX}e2A B3t
ISQ 65 DRt 4 17 02 [EAsIH 65 ol dd W 3ks
£ spigin

RS e Pid FHeR et & 3 el 9 BUE A%
s}t

NMED Arie] 71E2 Chocran 59 &J2t 71E] 28I

USHUEQ] 387} glon, JSUE T PR Fuapdo] &2y

x| 9D, YSUER QI3 55 Sl Bl YA F4
Qe A WED o= UF ot

o

L= SRIAN detse] sfiRels dejet B R BIKL
7] 514
raphy (CBCT, i-CAT, ISI, USA)Z 3| &3sIith 2% <]
Y(TO)ell THc2fut Z2 CBCTE Yot YSTHE] M2t A

AEHE T BIIS Al

da 5ol tigt =

273 THc2t0t Bl Cone beam computerized tomog-

15.26mm

-

Fig. 1. Measurment of sinus width.
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Table 1. Statistical analysis of follow up radiography

1y f/u (n=44) 2y f/u (n=29) 3y f/u (n=13)
RR (%) HGB (mm) RR (%) HGB (mm) RR (%) HGB (mm)
Average 28.33 212 37.28 1.53 37.75 1.22
SD 14.589 0.94 16.99 0.61 17.02 0.37
Min. 2.22 0.6 0 0.5 1.23 0.72
Max. 59.57 4.6 70.8 2.8 59.56 2

RR: resorption rate=(pre op. HGB - f/u HGB)%, HGB: height of grafted bone, distance from apex of implant to peak of grafted bone.

Table 2. Statistical analysis of 1 year follow up data

Loading timing Material Sinus width
Erly loading Conventional loading . Narrow Wide
(before 6 m) (after 6 m) p-TCP Allograft DM (121 mm=) (121 mm<)
RR (%) 27.87+13.86 28.82+15.67 29.57+14.85 32.26+13.25 13.19+13.25 21.81+11.53 30.02+12.74
P-value 0.83 0.03* 0.03*

DDM: demineralized dentin matrix, RR: resorption rate. *P <0.05.
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