TEECSMEE 1 2004 479 B
IR [ALE, SAFEELHHICETE,
ERTTO L FE ARG T & ST I BE L
SCIIES ¥, BFEEARYA ML Vi
EoMEELTHEATHY, ATE & EAH
BEHAGDYE, Whb®wiNA 7)) v Nl
ANLFOWERFICH W ST 28, BAF
REEBESED 550, KFLEE 100
um LA bE, B 200~400 pm O & ALEE, K
FLFE50~60% D HA Th %%, K, 5 Fl
O & D @E M T 5, BTk
K[ALEE100~200 m, KFLREILKFLEEAI10~50
um OHEGAEEH L, Larbb5BEEDOMR
EE R 7% FL HA BSBEF S, BEIS
FHENBICE - T3,

IR TR WA D T /3 T
L% 0%, 100~500um OARZA & F NS %
WY BEB um O/NKFL» S KD % FLEE
WIEZH LT 5, MHBERNCFEEMNC X
DTSR AN BEHBTIZ R 2R 7z 2 &
5, FEFOEEIHETL TIT< D, #HL
TeEEThH - EHZ 5N D, BRIKIGH IS
7o T, RIBEECA DL HA 2 {EK
L, BEACHETL LT, LOEHEED
B L IIERRT & ATE I & 2 WA, n]
RRICxbbDEBbhb,

2. fERafBREE LTOBERICZOWT

BESBEEREEE L, EROITER,®S
BIZEIC BT 2 FRINTOEEE: 2L C
W59 ULinL, BEFOARTIE, HEE
TLIIRRRE X OFEE 21525 OIXAH &
FrzonhdZ en»o, BEELAMEHAW
PRIKEY, BEES T 2, filEo LS
Ll BEMEHAG DY RN RE SR,
B2 F U7 NLEVERORRR G A
AR ERT O LTHEHEN S,

KR BN & LE WO FRImTe >
WL, FKRMEN & LA OMmITIC B3
LA OFER» 5, KBICB WL T b EhE
Wk & DO E IR O E B AT @B I FE L, KR

—997—

MEEBEomiTbe s EEETHS EE LS
nzd Iho®5hE 2T, WEEERES
D3I BTEER O IRED &% LSS
B TCHELLUIFERS, BBk & i
BEIROBEEYIEE S L LW & 0 F
DA ERACHKFES L TE Y, BT
% o I AHATE & U CORRE & 14 1o B
T HDEFEZHND, S HIWAREDOR]EE
LG, BREROFESILKINE S TH D &
&, WhiEmrRERE e, Niltidin & oa6f
FEDERIEDS DI N T LR AL, BER
IR 258, BB & LAY o TR ¥
U CHrig gt & IREmir ot L, e
LA HA 2 AEDYE L 08T, ARG
EEINE T H B REDOR N &R o e
ANTEWMERARETH 5 L bl s,
AL, EIRESRRRR R A o 2 R B A
BB EM B O—D E LU Ch D L%
oMb, PrEggBELIN b, I e
PHEEEBE, BB A e Is g
W & BEAOICHO TR O nWTh, 5
BRET L T & oy,

3. rhBMP-2 ¢ DDA b hA &
FELAGEOERAICDWT

EHBOFEPHAEE, & & X ERob
FCEREFIC & o THEIS LT 428, rhBMP-2
&, Urist? 2335 BFEE L, Wozney 52 53
70— PN U e 0 A S, A
ANDIGHARMAFE N TV LY, bllbhDE
BRR T, HA 7oy 27 rhBMP-2 % 5
Lice 25, BEESES L UNWEE HA
DOWHEWZBWT, 4EE»S HA [FLWNICTE
R BHEBOERLIED o iz, Z i,
thBMP-2 WEIE A > 5w A& o) R 3E A8
B BRI U ETE R R Bl S 5 L[]
Rriz, JATEBREREHC LY, Bk <E
FEESHET LI b LRSS, FESG L
MO B, &5 rhBMP-2 #ED &9 I
HHEbE 2O FED R WEENE



—998 —

ENLEMICOVTE, EROKIVEE SN
T2 b0, PHELFHmICEE-> Tl
Va2

rhBMP-2 OFGREH L, SRR % 56K
LT ORI & 2 B E I o T
% %0, RIS ZE LT~ OSHEP 23, &
7z, m%ﬂwwfiW”mH“% HEFH ]

«@ﬁﬁm#LéMTm o FDO—H,
ﬂﬁMPZk;% IR S R T 5 &
DL L E M ORI CORENE
BIERS0%TH > L DHEY b HY, LK<
RGN 213 E > TW R WO BEIRT
Hb,

rhBMP-2 O[S & LT, JEH @&
i, REWCHHT 5 EERGEES»H
52k, BMEHBETH DO RKFEIWHHE LIS
B IESRMENE U a6 nH 5

KABEB DRI &b CTIERL L 72 HA
@ﬁ@%@if“%&ﬂt%éﬂ%@&t#
25 55, thBMP-2 i, WA IER
;<@@m%m%%ﬁbfbi5t@,5%
EF B EAGNICE D T L T2 OERL &L
WTOTMHEE % HERFT 5720 OB
DDS 288 2 E MRS T w50, &
z, BIERICD - & b L /2 thBMP-2 O

,EMT@%%%ﬁ%@ﬁmi%m%%
ENTE ST, SBOWEOMEREN AR éh
5,

Flo, MATIESEZERYA M A RF
R FE2HAEHLETH 2 ER G HE S
nTBOLY, LRI 2 FREREIE N
BohsisabYORENTIEHINS

I

BT 2 5 IR & L C il

W & B 2 P, RO R & 7 B B AL
MEHA 285 s, MEWMNE ALTOME
WAz, ISR S BIR b b AP %
FroloHiE»RD s, MIT2HT 5,14

IIRSMEL D 4T 9

7y FEALEERO A EEME A R S
7o & 512, HA 12 thBMP-2 #¥Nd % &
HIEHSE O BRI EE S e, — 77
THRPEBIEHR RO iz, WRIGHEICH
7z 5 Tk, thBMP-2 O ¥ S0 28 56 i

B, R E, DDSZ Y OMERH B LD

D, SBOustOERSIAFE NS

4’\”"”).(0) I i)ﬂ DZ D Fl 7f\fU ﬁ;?ﬁ (2002
ﬁlZHé)H,kﬂmﬁ)Ogbbn(ﬁéd/to
51 F Xk

1) SHEEZRE, AR, W —RS TR A e
(bone morphogenetic protein; BMP) & AL
‘#. The bone 15:459-462, 2001

2) Boden SD, Zdeblick TA, Sandhu HS, et al:
The use of rhBMP-2 in interbody fusion cages.
Definitive evidence of osteoinduction in
humans ; Preliminary report. Spine 25: 376~
381, 2000

3) Boyne PJ, Marx RE, Nevins M, et al : A feasi-
bility study evaluating rhBMP-2/absorbable
collagen sponge for maxillary sinus floor
augmentation. Int J Periodontics Restorative
Dent 17:11-25, 1997

4) Canalis RF, Burstein FD: Osteogenesis in
vascularized periosteum. Interactions with
underlying bone. Arch Otolaryngol 111:511-
516, 1985

5) Cochran DL, Jones AA, Lilly LC, et al : Evalu-
ation of recombinant human bone morpho-
genetic protein-2 in oral applicati(ms includ-
ing the use of endosseous implants; 3-year
results of a pilot study in humans. J Per-
iodontol 71 :1241-1257, 2000

6) TFinley JM, Acland RD, Wood MB: Revas-
cularised periosteal grafts -A new method to
produce functional new bhone without bone
grafting. Plast Reconstr Surg 61:1-7, 1978

7) Triedlaender GE, Perry CR, Cole JD, et al:
Osteogenic protein-1 (bone morphogenetic
protein-7) in the treatment of tibial non-
unions. A prospective, randomized clinical
comparing rhOP-1 with fresh bone autograft.
J Bone Joint Surg Am 83:151-158, 2001



TR D 2004 %29 A

8)

10)

11)

12)

13)

14)

16)

17)

18)

19)

W EKRT : Basic fibroblast growth factor

(bFGF) 7% & U2 Osteogenic Protein-1 (OP-

1/ BMP-7) o8 ek 2 FEH & Jkgo~ A
7)oy FELATE O TfEw 66:118-130

1999

T’lFluuﬂ’ AU, FREHNR - SR A BT & I
Wi E S FLMEANA FaF v T8 4 MK
& B IMAFRAT & A o Bk BE Y SR —

B—i—. HIgsih CRIEERATH)

WNIET, RSB FLE Hig L <o BMP/

AT RE RN G SR BERIR AL 46 : 427-430,

2002

Isogai N, Landis W, Kim TH, et al: Forma-

tion of phalanges and small joints by tissue-

engineering. ] Bone Joint Surg Am 81:306

316, 1999
FAHER], /NS5 - B Rl R o0 A PRI A 0D 1] B 15
%@&%—A%bm$yfﬂy4%%$mm%

XA 38 395-400, 1995

AW YRME, FE L=, IRMFEIE D, KB T 8 A
btU/mﬂﬁwyvA@@ﬁt7svax
(754 V) 2B K sh il
W 20 413-417, 1992

I, BN, EHETIE D HE & LS
#HT BHBILILMEANA Fuf 788 4 bk
v 7 A RSN 550 BB B R
Orthpaedic Ceramic Implants 21:103-106,
2002

Ono I, Gunji H, Suda K, et al: Bone induction

1%

7

of hydroxyapatite combined with bone mor-
phogenetic protein and covered with perios-
teum. Plast Reconstr Surg 95 : 1265-1272, 1995
Shum-Tim D, Stock U, Hrl Tis-

sue engineering of autologous aorta using a

cach J, et al:

new hiodegradable polymer. Ann Thorac Surg
68 :2298-2304, 1999

FHIHZEE - AR 2 AL 3 2 /0 b DO S
i, &g THALTAEROER. ppl8-26,
2003, 14, W

R, BAFREE AL, RIS A IE RN
IBED E TR 3 BT, — 28 4 e i BEE Py
Fe UL DV L0 BT RAE § RS D T —.
Hiz 48k 5:505-519, 1985

% FERR
carrier & L T®H AV

- FBRRE 22

FHHr 5E i - Artificial skin flap B4
W5 —Vascular
loop &£ AV bundle @ Erifsitiss —
6-14, 2002

shunt

20)

21)

22)

23)

24)

—999 —

Urist MR : Bone formation by autoinduction.
Science 150 : 893-899, 1965

Vogelin E, Jones NF, Lieberman JR, et al:
Prefabrication of bone by use of a vascular-

ized periosteal flap and bone morphgenetic

protein. Plast Reconstr Surg 109:190-198,
2002
Wildenberg FAJM, Goris RJA, Tutein Nolth-

MBJE : Free revascularised
periosteum transplantation: An experimental
study. Br ] Plast Surg 37 :226-235, 1984

Wozney JM, Rosen V, Celeste AJ, et al :

formation ;

enius-Puylaert

Novel

regulators of bone Molecular
clones and activities. Science 242 :1528-1534,
1988

Yajima H, Tamai S, Ishida H, et al: Prefa-
bricated vascularized periosteal grafts using
fascial flap transfers. J Reconstr Microsurg

11:201-205, 1995

7#):;}1*1 <y IT" )’jéﬁ, Iﬂ.;l“J I '-Tf\d [JM\/J\IHF
TRE AN D EEA NS /%\M\U)HM
S L EFELRRCEE T 2 — IR

FLARDPUARDHHEE I & 2 mn’rﬁz@ i
—. TEHHLEL 43 1 981-987, 2000

DT

ABSTRACT

An Experimental Study on Bone Induction

in the Pores of Hydroxyapatite Blocks Treated

with Recombinant Human Bone
Morphgenic Protein-2 in Combination
with Rib- Latissimus Dorsi
Periosteal-Musculocutaneous Flaps

Alilko Hirala, MD*, Yu Maruyama, MD*
and Akitert Havashi, MD**

Porous hydroxyapatite (PHA) has been recog-

nized as a promising candidate for use in creating

scaffolding for

artificial bone. This paper

describes sequential events of bone formation in

the pores of PHA embedded in rabbits. First, a rib

-latissimus dorsi periosteal-muscle flap was pre-

pared. Then, PHA blocks with or without rhBMDP-

2 were attached to the muscle section or perios-

teumn section of the flap. Blocks were removed on

the 4th, 8th, and 12th week after implantation.

Upon detailed histological examination, pores of
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the PHAs that were attached to periosteal flaps
were filled with loose fibrous tissue on the 4th
week. On the 8th week, the pores were entirely

filled and some contained bone islets, and on the

12th week, bone sloughings were observed outlin-

ing the pores. The bone formation in blocks with
rhBMP-2 was accelerated in each group, and also
ectopic bone was observed around the rhBMP-2

treated-blocks. These results suggest not only a

TR 47598

promising capability for repairing bone defects
through implantation of PHAs on vascularized
periosteal flaps, but also that rhBMP-2 can accel-

erate bone formation.

*Department of Plastic and Reconstructive Surgery,
Toho University Hospital, Tokyo 143-8541

** Departinent of Plastic and Recomnstructive Surgery,
Toho University Sakura Hospital, Chiba 285-0841
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IMPORTANT TECHNICAL POINTS FOR FREE FLAP RECONSTRUCTION

IN HEAD AND NECK

Kiyonori HARII
Department of Plastic and Reconstructive Surgery, Kyorin University School of Medicine

A free flap method is now a well-established and indispensable reconstructive option after resection of
head and neck tumors. However, it has an inevitable disadvantage of total necrosis of a transferred flap due
to thrombosis of anastomosed vessels. The author therefore describes several important technical points to

avoid such troubles, and encourages young reconstructive surgeons to achieve a safe free flap surgery.
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