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Abstract (J Korean Assoc Oral Maxillofac Surg 2010:36:466-72)

Evaluation of bone formation by recombinant human BMP-2 and rapid prototype titanium cap
in rabbit calvaria using micro computed tomography

Man-Seung Han, Seunggon Jung, Bang-Sin Kim, Ji-Woong Yang,
Min-Suk Kook, Hong-Ju Park, Sun-Youl Ryu, Hee-Kyun Oh
Department of Oral and Maxillofacial Surgery, 2nd stage of Brain Korea 21 (BK21), School of Dentistry, Chonnam National University,
Dental Science Research Institute, Chonnam National University, Gwangju, Korea

Introduction: This study examined the effect of recombinant human bone morphogenetic protein (rhBMB)t@cahclum phosphate8¢TCP) on

new bone formation in a rabbit calvarium using a rapid prototype titanium cap (RP Ti cap).

Materials and Methods: Eight New Zealand white rabbits were used in this study. Hemispherical RP Ti caps (10 mm in diameter) were implanted
subperiosteally on the rabbit calvaaTCP was filled in the RP Ti cap in the control group, and rhBMP-2 sgak&P was used in experimental
group. The rabbits were sacrificed 2 and 4 weeks after the operation. The volume and pattern of newly formed bone why mmetgzezmputed
tomography (CT).

Results: Macroscopically, there were no abnormal findings in any of the animals. The micro CT images revealed new bone from ttieatalvaria
expanded gradually toward the top of the titanium cap, particularly along the inner surface of the titanium cap in thetekgeoiapeat 4 weeks

after grafting. There was no significant difference in new bone volume ratio between the control and experimental greegis atf@mgrafting.
There was a statistically significant difference in the new bone volume ratio between the experimertdl.81%)and control (7:21.5 %) groups

at 4 weeks after grafting€0.01).

Conclusion: The RP Ti cap can effectively guide new bone formation and rhBMP-2 can induce the new bone formation.

Key words: Titanium cap, Bone morphogenetic protein 2, Micro computed tomography
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Fig. 1. Rapid prototype titanium cap is 5 mm in height, 10
mm in diameter and 1 mm in thickness with rough surface.

2. o7

Xylazine (Rompun, Bayer Co., Seoul, Korgaliletamine
2 zolazepang] =3+l (Zoletil, Yuhan Co., Seoul, Koreg)
7+7} 10 mg/kgel 50 mo/kg e F o 2 E7] o B F-9] el &
SFALeke] vl SR A% 2912 B9 T Ao}
guo i £ER7L dstel AWES L1814 R
E71E ol &3t A 919 95 ARt 1:100,0000]
AUNZY F§ 20 D EAUNCE FAOHAT F TeHO
E a5t

No.15 blad& o] &3t E7] F7H =< A4
gt Ao AANE 7heta 971 AE
71748t aL vkl she] RP Ti cap] ¢4 < S
718 FAES 28] &8st RP TI capE:
2 © 2 trephine bur@] 7: 10 mm)g o] & o}oq =
BUA G50 A2 18 e AYe & 41
=

rx
[o

i
=

Rl ooX & o
4z oox il ol 2

wk ox H1

> Mo

=

i

e
ol

o

gd
2

> o
2,
= &
BN o
g
’5
89
=,
R

m:
Pyl
T
=
(@)
QD
e}
=
=

el
B-TCPE, A +(n= 8)01 *1“ rhBMP-22 ZMI B-TCPZ 9
icaf 939 T £3o|x ALEE 1A

e

2=

st

th =9 RP Ti capoll & 2F 0.25 cc7} k2] B-TCPE 9]
215t 29l x] W ol A] rhBMP-25 phosphate buffered
saline (PBS¥ 1 mg/mLe] =2 £33} B-TCP 158
FARAAN F Aol ol H ek & A5 Al

A2 A3 T, 4-0 Vieryl2 Z9, 3-0 Mersilke o] &
4@4TE%%iiﬂ414iﬂ N RAE Te)

do 2 A=39 o, tobramycin (Tobrex, Alcon Inc.,
Couvreur Belgium)d 2 & T ¥ 3t 7S WA s ).
£F 33UV HYWA L EEULE BH0 o4 Py
A (fortimicin) <} 4~ ¢4 A (diclofenacE s} F 23] 4
a9t

257

467



J Korean Assoc Oral Maxillofac Surg 2010,36:466-72

3 01H A} 5. S7|3x 24

=5 27, 459 pentothal sodiurg }3F FAFste] 7+ 7} F7ke] A E F 8] ] Aol & HaLstr] 913kl SPSS
g 2ntg] o] AYEES FAAT T, 03] BYE x5y 12.0 version (SPSS Inc., Chicago, IL, USRA)o] & 3} <]
FAEE AFSE ¢4 LS AFEATH ANOVA T4 &S At om A3 &+ 7+ 94 o7&
3 7tst7] 913te] Bonferroni & o] &3t AAFAA S
4. Micro CTE 0| S8t HEfHIESY 24 Alg) ekt
RP Ticape £33 0|4 9] FHOoZ PAFo] £y . o=+ &zt
EEAAS AH A, 10% T 22D 29 7F 2L 8
1, SkyScan1172 high-resolution micro CT (Skyscan N.V., 1. 2% AA

Kontich, Belgiumg ©]£3}o] micro CT 342 At 2

o] 5=t A}l-23k source voltage 50 kV, source curreit SotH o7 A& Ay RE FAM 7Y B dF4
198 UAZ A A 31 9 t}. Image pixel siz&= 11.0 ung, &< & Ao} 422 299 o]y E9] o] AAAL FaE R &t
o] AlHEe] 3d A4xE 052 44321 aluminum O &5 25 BLAFA o B E FEol A v R A=
0.5 mm filterz: o] &-stof F7¢= FF kA ol AU YF9 B-TCP= ¢h4 3] F=A ok

%749 A 4d =2 17 (CTrecon, Skyscan N.V., Kontich, & 233 4= 91 Th.
Belgium)s: o] -&-3kef 7= A7 sto] Rl o, A

TFAH GAS B4 = 2 73 (CTAN, Skyscan N.V., Kontich, 2. AAtAA
Belgium)g& o] &-3}o] % H3(tissue volume, T tf &
= 1.3 (bone volume, BVY] &< 3} t}.(Fig. 2) Micro CTZ 23 & A2 AR} L AT EAAN &F
A48 & 3] (new bone volume, NB\& +-3}7] $3te] & 27 9 47| B-TCP= 545 A & titanium capd] o] &
el A Bt akel & ol &t om, FAE el 49 Alskal AL, B-TCP Aol o] ¥l F7ke 2 AAZo] A
= 59 &(BV ratio)é} f-TCPe] %3] &(TCP volum ratiog- HA AdRed, A FE n ket 2a2F S e
TR o] Ao]E A= FHEE Fetdth A =9 Wt
59 &(NBV ratio)S Al A w] 22 H3]&(TV ratio)2 7+ Micro CT 9 Abol| ] 7] 232} Al 2L 0| 22381 & £ o] ub
= @ A8 A 71E YEFH A2, B-TCPol| H] 3l FtjH o2 o] FA
Bone volume (BV) ratio (%) = BV/TVx 100 AZE Aot B-TCP= FAAd e S Yegdo] FH Y
lower grey threshold = 40, upper grey threshold = 110 TxA W AZA g LR
TCP volume (TCPV) ratio (%) = TCPV/TV 27 o 22 Ad o A= f-TCP/F S48 9

lower grey threshold = 55, upper grey threshold = 110 k=2
New bone volume (NBV) ratio (%) = BV ratio - TCPV ratio ¥
= BVITV - TCPVITV 2

e o m kgt A Fol FINE Aol A
FAHE AL B2Y 5 YA RP Ticapl W=
47@}

#4 gee BB 5 I

Fig. 2. Progress in calculation of new bone formation.
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Fig. 3. Micro CT images of 2 weeks after grafting in control Fig. 4. Micro CT images of 2 weeks after grafting in experi-
group. mental group.
(CT: computed tomography) (CT: computed tomography)

Fig. 5. Micro CT images of 4 weeks after grafting in control Fig. 6. Micro CT images of 4 weeks after grafting in experi-
group. mental group.
(CT: computed tomography) (CT: computed tomography)
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Table 1. Volume ratio (%) of mineralized bone, 8~-TCP and newly generated bone under RP titanium cap (unit: %)

2 weeks 4 weeks
Groups PBV TCPV NBV PBV TCPV NBV
Control 26.2 19.3 6.9 23.9 16.7 -
Experimental 28.4 19.9 | 8.5 31.6 175 14121

*

(*: P<0.01, **: P<0.01 (ANOVA), TCP: tricalcium phosphate, RP: rapid prototype, BV: bone volume, TV: tissue volume, PBV: percent bone
volume (BV/TV), TCPV: percer-TCP volume/TV, NBV: new bone volume (PBV-TCPV))
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