RMO

TOH

2, 3)

1969

Duncan

MRI

5,6)

1)

2)

3)

4)

5)

6)

34
2007.10.11

Duncan H, Frame B, Frost H, Arnstein AR.
Regional migratory osteoporosis. South Med J
1969; 62: 41-4.

McCord WC, Nies KM, Campion DS, Louie JS.
Regional migratory osteoporosis: a denervation
disease. Arthritis Rheum 1978; 21: 834-8.
Lakhanpal S, Ginsburg WW, Luthra HS, Hunder
GG. Transient regional osteoporosis: a study of
56 cases and review of the literature. Ann Intern
Med 1987; 106: 444-50.

Yamasaki S, Masuhara K, Miki H, Fuji T. Three
cases of regional migratory osteoporosis. Arch
Orthop Trauma Surg 2003; 123: 439-41.
Yamamoto T, Kubo T, Hirasawa Y, Noguchi Y,
Iwamoto Y, Sueishi K. A clinicopathologic study
of transient osteoporosis of the hip. Skeletal
Radiol 1999; 28: 621-7.

Miyanishi K, Yamamoto T, Nakashima Y, Shuto
T, Jingushi S, Noguchi Y, Iwamoto Y.
Subchondral changes in transient osteoporosis of
the hip. Skeletal Radiol 2001; 30: 255-61.






10

7

60

(

ION) SIF

OA
ION 7,718 7,286 OA 7,349 ION 369
13 - 96 60 SIF 7,718 501  (6.5%)
20-93 68 79%(394 ) 60 305 196 253
248 OA 6.3 % (460 /7349) ION 11.1% (41/369) SIF
253 248 1
( ION) OA 6.3 % (460 /7349) ION
SIF ! 11.1% (41/369) SIF
N 5%
! 1. SIF
SIF cases
Number 501
OA ION Age average 20 -93 68
7,718 Gender Female: 305 Male: 196
1286 OA 7,349 ION 369 Prevalence of elderly
13 — 96 394 79%
over 60s
3507 4211 Affected side Right: 253  Left: 248
Bilateral involvement 2.7%
Prevalence of SIF in
cases with a clinical 11.1%
i diagnosis of ION
Prevalence of SIF in
cases with a clinical 6.3%
diagnosis of OA
SIF 7,718 501  (6.5%)
20 93 68 79% (394 ) 60
1,2 305 196



= Male
o Female

o — [ H

10 20 30 50 50 70 80 90

Age

1. Age and Gender distribution in SIF

90s 20
S
0.4% 30s

80s .2%2.2% 40s

50s
13.2%

70s ¢
38.9% " 60s
25.7%

2. Age distribution in SIF

4
SIF
6.3
11.1
SIF
20 40
20
4
5
6.3 % (460 /7349) 11.1%
(41/369)
6

Yamamoto T, Schneider R, lwamoto Y, Bullough

PG. Histopathologic prevalnece of subchondral
insufficiency fracture of the femoral head.

Ann Rheum Dis 2008; 67: 150-153.

Yamamoto T, Iwamoto Y. Osteonecrosis,
subchondral fractures and bone marrow edema.
The 34th International Skeletal Society Annual
Meeting, October 10-14, 2007, Budapest,
Hungary.

Yamamoto T, Bullough PG. Subchondral
insufficiency fracture of the femoral head: a
differential diagnosis in acute onset of coxarthrosis
in the elderly. Arthritis Rheum 1999; 42: 2719-23.
Yamamoto T, Schneider R, Bullough PG.
Insufficiency subchondral fracture of the femoral
head. Am J Surg Pathol 2000; 24: 464-8.
Yamamoto T, Schneider R, Bullough PG.
Subchondral insufficiency fracture of the femoral
head: histopathologic correlation with MRI.
Skeletal Radiol 2001; 30: 247-54.

Yamamoto T, Nakashima Y, Shuto T, Jingushi S,
Iwamoto Y. Subchondral insufficiency fracture of
the femoral head in younger adults. Skeletal
Radiol 2007; 36: S38-42.






53kg

57

57

10

10

Body mass index BMI: kg/

X

1-2

1.5
164cm
19.7
Depo-Medrol  40mg
5

57-year-old woman

.

first visit

5 mo. later




57-year-old woman

3
10 mo. later
1-3
4
5

4

5

2.
Yamamoto T, Iwamoto Y. Osteonecrosis,
subchondral fractures and bone marrow edema.
The 34th International Skeletal Society Annual
Meeting, October 10-14, 2007, Budapest,
Hungary.

6

2.

3.

7

1) Postel M, Kerboull M. Total prosthetic
replacement in rapidly destructive arthrosis of
the hip joint. Clin Orthop 1970; 72: 138-44.




Rosenberg ZS, Shankman S, Steiner GC,
Kastenbaum DK, Norman A, Lazansky MG.
Rapidly destructive osteoarthritis: Clinical,
radiographic, and pathologic features. Radiology
1992; 182: 213-6.

Menkes CJ, Simon F, Delrieu F, Forest M,
Delbarre F. Destructive arthropathy in
chondrocalcinosis articularis. Arthritis Rheum
1976; 19: 329-48.

Yamamoto T, Bullough PG. The role of
subchondral insufficiency fracture in rapid
destruction of the hip joint: a preliminary study.
Arthritis Rheum 2000; 43: 2423-7.

Yamamoto T, Schneider R, Iwamoto Y, Bullough
PG. Rapid destruction of the femoral head after a
single intraarticular injection of corticosteroids
into the hip joint. J Rheumatol 2006; 33: 1701-4.






reparative reaction

15 17
HIF-1la  proangiogenic growth factor
HIF-la VEGF FGF-2
VEGF FGF-2

1
(ONFH) reparative
reaction angiogenesis
HIF-1la  proangiogenic
growth factor VEGF FGF-2
2,
15
17 4 11 47
(22-79 12
1 2 X
Stagel 1 Stage3A 4
Stage3B 4 Stage4 8
typeCl 7 typeC2 10
17
EDTA
HE TRAP

HIF-1a monoclonal rabbit 1gG VEGF
(monoclonal rabbit IgG) FGF-2
(polyclonal rabbit IgG)
HIF-la VEGF FGF-2

reparative reaction

VEGF FGF-2
HIF-1cx
(18 1
6  FGF-2
)
94
4
VEGF 14 82
FGF-2 15 88
HIF-1at 1
FGF-2 4 (24%)

E41. stage 1B TOHIF-1aDFR

FiHIF-1ax100

angiogenesis

HIF-lax 3
) ) VEGF
7 (@ 3
HIF-lor 16
()
C )
4
)
(6 ) VEGF 0

tagel

HE x100

cantrol



HIF-la VEGF FGF-2

stage3A 4 HIF-la 4
VEGF 2 FGF-2 4
stage3B 4 HIF-la VEGF
FGF-2 staged 8
1 7

2. stage3ABI TOHIF-1abFEIR

< - _“HEx100

FHIF-1a
3. stage3ABI TOOFGF-2&VEGF
ORI
= HFGF2x100
2
VEGFX100
4,
HIF-1a
y HIF-1ox
Flk-1
1)
stagel
1
1

HIF-1la HIF-2a

VEGF-A 2 VEGF
proangiogenic growth factor
2 Radke
core biopsy VEGF

21 13 62%

3)

VEGF
HIF-1la
FGF-2 VEGF
VEGF
Nakamae
FGF-2 angiogenesis
4 FGF-2
HIF-lax VEGF FGF-2 X
reparative reaction
Stage3A
angiogenesis
HIF-1
o VEGF FGF-2 stagel,?
core biopsy
5.
HIF-laa VEGF FGF-2
HIF-1ax 16
94 4 VEGF
14 82 FGF-2
15 88



Okada Y, Tanikawa T, lida T, Tanaka Y.
Vascular injury by glucocorticoid; involvement of
apoptosis of endothelial cells. Clin Calcium
17:872-877, 2007.

Carano RAD, Filvaroff EH. Angiogenesis and
bone repair. Drug Discovery Today 8:980-989,
2003.

Radke S, Battmann A, Jatzke S, Eulert J, Jakob F,
Schutze N. Expression of the angiomatrix and
angiogenic proteins CYR61, CTGF, and VEGF
in osteonecrosis of the femoral head. J Orthop
Res 24:945-952, 2006.

Nakamae A, Sunagawa T, Ishida O, Suzuki O,
Yasunaga Y, Hachisuka H, Ochi M. Acceleration
of surgical angiogenesis in necrotic bone with a
single injection of fibroblast growth factor-2
(FGF-2). J Orthop Res 22:509-513, 2004.



1. stagel HIF-1a

A

n -7
i {4 .

= "7l B f-ﬂ‘*‘l,-_ur A e [

)



HIF-1a

2. stage3A

Y , ..\,
-

¥ rd
="

C -
P
r b o “\
'l { - 'l
0 —.. v i

7.

Al

5

s

) w

\1.\.

MW e
.\‘_% w.._...cm,. o/
/ o P \\

v
\..Q \.»\_\\1. a
iy —

- Va1 |
=) . i/ I
s, S Ll
: L) — ~ N\
e - e,
R B iMx ‘.r\_m ol
. i\. ll...‘ i..\a .;o = S — .O.J.rl
e A, R A A
et A ¥ ‘ﬁ.xw..a Joecct | o e
¥ v T A
I o pUAT  R CL —
=1 o Y g e ) SNy SR -
e e iy Vo
o te A R R KL
T Wiz, *Id. b Pl N O e
i Ol e .ﬁ_ i 3 % .
= g P TS D R, S
s ) e SR, P
L Ny N .
~m..4,J . - _‘_a — A =
: i ™
. - 1Y g " \
. ...:‘. ) mo.fuf.o,m y:
2 N ati oyt el 4 o
.oﬂl..ﬁ. LN -win | .--HW.__.,.
- ' Fy p U ] ¥ i
s e ¢ - - kY
[ 2. ]
ot Sl Y Lo U AT R )
s “« gt kY v
Wi o ’ i ‘
)l - i . -
i e B Rt ol U g M
.-u ] g .‘;.\. o I s
o AR . a ¢ -3 i p
WA N e e e e R A
AL v ity
Yy ot LR 3 AN
.-&l‘ ,r.! - L 3 ‘ ” rnl g I-r »
= P Y T T
~ 5 .ok?.l..‘ . L - - PR _.4|0-
s b B/ b g 165
-t ‘H.,l ﬁ..— # [y, oL 0
- R ne
v " ,..‘ 3 y )
9 ..,4 _...-




3. stage3A FGF-2 VEGF






