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renal allograft recipients. Radiology. 1991;179:523-7.
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7.5
°
1)
20
80
63
Xp
2
ION
MRI
MRI
3 ION24
75

CQ 2-4

GradeB
38
100
5/20
58/80
58 92 27 43
MRI
45 40
25 2
5 6
35 27 77
Xp 29
Xp 82
13 54%
9 5 56%
15 MRI

64 92 14
MRI
MRI
24 38
5 Xp MRI
68
28
51
35
15 8 53
100 CT 68
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7 ION375 87 23
2
22 6 2
4 10N147 11 75
10 1
11 19
4 7
MRI 100
18 57% 53
0 71 48
5 ION200
151 36 13
107 54 151
96  48% 27 14% 15 8%
MRI
81% 65
6 ION 375 87 23 81
ION375 87
75 10
71994 1 -12
ION 2510 158 6.3
63.9 25.8
82.9 8.2
8 1 30 140
26 114
MRI
140 57
27 30

200

29

0.5

81
74

MRI

92 61

21

856

7.5

MRI

14

46
41

36 15 42%

71%



93
1056 32 3 30 2
32
28 8
7%
MRI

10 3
Hip 82%, Knee58%, Shoulder37%, Ankle13%
48 Factor 24 antiphospholipid antibody 20

11 1157
1157 6.1

12 Bone Scan or MRI

Inflammatory bowel diseasel61 6

A mean duration of 42 weeks with a mean daily dose of 26mg/day and a mean cumulative lifetaime
prednisone dose of 7g.

13 SLE68 8 3

14 Muiticenter study

ION2484 81 3.3

ION 101 92 (92%)
15 131 ONF 60 71

18.3 54.9

[ ]
1) : : :
Hip Joint20, 223-227.1994
2 ] 1 ’
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CQ 3-1

X ( X
1. crescent sign
2.
1.2 Stage 4 1
3. cold in hot
4. MRI: 1
5.
- 2
[ ]
ONFH 2001
JOS 2002)
ONFH
X
ONFH
[ ]
277 JIC
99% ONFH
level R-III
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1986

MRI T1

5 2

X

(Sugano

Sugano JBJS 1999; EV



JiIC 6 0.5T

MRl 1.5T MRI MRI 20 4-5 2

0.5T MRI 85%( K ; 0.709) 1.5T MRI 82 %( K ;
0.724) 0.5T MRI 82%( K ; 0.780) 1.5T MRI
80 %( K ; 0.800) 0.5T MRl 1.5T MRI JIiIC

(Nakamura J, 2011; EV Level C-II)

(C-1a) Sugano N, Atsumi T, Ohzono K, Kubo T, Hotokebuchi T, Takaoka K. The 2001 revised
criteria for diagnosis, classification, and staging of idiopathic osteonecrosis of the femoral head. J
Orthop Sci. 2002;7(5):601-5.

( ; C-Ib) Sugano N, Kubo T, Takaoka K, Ohzono K, Hotokebuchi T, Matsumoto T,
Igarashi H, Ninomiya S. Diagnostic criteria for non-traumatic osteonecrosis of the femoral head.
A multicentre study. J Bone Joint Surg Br. 1999 Jul;81(4):590-5.

( ; ) Nakamura J, Kishida S, Harada Y, lida S, Oinuma K, Yamamoto S,
Nakajima T, Takazawa M, Shigemura T, Ohtori S, Sato Y, Takahashi K. Inter- observer and
intra-observer reliabilities of the Japanese Ministry of Health, Labor and Welfare type

classification system for osteonecrosis of the femoral head. Mod Rheumatol. 2011;21:488-94.
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CQ 3-2

ONFH
MRI ONFH
T ONFH T1
T2 Bone marrow edema  ONFH
L ;
60 30 MRI
ONFH MRI T1 SIF T1
(Ikemura 2010; EV level C-II) 60 ONFH 22 SIF 22
SIF (Ikemura 2013; EV level C-II)
69 ONFH TOH MRI ONFH
TOH T1
T2 Vande Berg BE 1993; EV level C-llI
100 200 MRI
14 48
47 13 11
34 31
3 1 (lida 2000; EV level
C-1)
ONFH 50 24 ONFH
10 (41%) 7 (29%) (RDC) 4 (17%)
3 (13%)

206



ONFH
(Ando 2016; EV level R-I1I)

[ ]

(ONFH SIF) lkemura S, Yamamoto T, Motomura G, Nakashima Y, Mawatari T, Iwamoto Y. MRI
evaluation of collapsed femoral heads in patients 60 years old or older: Differentiation of
subchondral insufficiency fracture from osteonecrosis of the femoral head. AJR Am J Roentgenol.
2010 Jul;195(1):W63-8.

(ONFH SIF 2) lkemura S, Yamamoto T, Motomura G, Nakashima Y, Mawatari T, lwamoto Y. The
utility of clinical features for distinguishing subchondral insufficiency fracture from osteonecrosis
of the femoral head. Arch Orthop Trauma Surg. 2013 Dec;133(12):1623-7.

(ONFH TOH) Vande Berg BE, Malghem JJ, Labaisse MA, Noel HM, Maldague BE. MR imaging
of avascular necrosis and transient marrow edema of the femoral head. Radiographics. 1993
May;13(3):501-20.

( BME INO) lida S, Harada Y, Shimizu K, Sakamoto M, lkenoue S, Akita T,
Kitahara H, Moriya H. Correlation between bone marrow edema and collapse of the femoral head
in steroid-induced osteonecrosis. AJR Am J Roentgenol. 2000 Mar;174(3):735-43.

( ) Ando W, Yamamoto K, Koyama T, Hashimoto Y, Tsujimoto T, Ohzono K.

Radiologic and Clinical Features of Misdiagnosed Idiopathic Osteonecrosis of the Femoral Head.
Orthopedics. 2016 Oct 18:1-7 (in press) .
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CQ 3-3

(Type) Stage

(Type)

Type A 1/3

Type B 1/3 2/3
Type C 2/3
Type C-1
Type C-2
1) X /MRI
2) X
3MRI T1
)

Y

Type A Type B Type C

Stage 1 X , MRI,

Stage 2 X , collapse
Stage 3

Stage 3A 3mm
Stage 3B 3mm
Stage 4
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2001 (Sugano JOS 2002)
Ficat and Arlet Steinberg Ohzono(JIC) ARCO(Association
Research Circulation Osseous)
Steinberg, ARCO JiC

<Ficat and Alret > (Ficat 1985; EV level C-ll1)
Stage 0: ONFH

Stage I:

Stage II:

Stage III: crescent sign  flattening ,

Stage IV:

<Steinberg > (Steinberg 1995; EV level C-la)
Stage 0: MRI

Stage 1: MRI
Stage 2:

Stage 3: crescent sign

Stage 4:

Stage 5:

Stage 6:

<ARCO (Association Research Circulation Osseous) > (ARCO 1992
Stage O: MRI

Stage 0
Stage 1: CT MRI
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Stage 2:

Stage Early 3: CT crescent sign

Stage Late 3:

Stage 4:

<ARCO (Association Research Circulation Osseous) > (ARCO 1992

Stage 1,2 A 15% B: 15-30% C: 30%

Stage early 3 A Crescent 15% B: Crescent 15-30% C: Crescent 30%

Stage late 3 A: 15% <2mm B: 15-30% 2-4m
C: 30% >4mm

<Modified Kerboul > (Ha 2006; EV level C-l1ll1)

MRI A, B

Grade 1; A+B < 200°
Grade 2; 200° A+B < 249°
Grade 3; 250° < A+B < 299°
Grade 4; A+B > 300°

1970 ONFH X (Ficat 1985;
EV level C-IIl') MRI ONFH ONFH
MRI T1
T2
T1
(Hauzeur JP 1991, EV level; C-11) 55 ONFH MRI
MRI MRI
(Kokubo 1995; EV level
C-1)
115 ONFH 5 3

Ohzono JBJS 1991; EV level
R-111 (Ohzono CORR 1992; EV level R-111)
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ONFH 50 66 X 49 MRI
44 21 (32%) 4 1
3 2 23 17 (74%) 32
(Shimizu JBJS 1994; EV level R-III)

[ ]

(C-1a) Sugano N, Atsumi T, Ohzono K, Kubo T, Hotokebuchi T, Takaoka K. The 2001 revised
criteria for diagnosis, classification, and staging of idiopathic osteonecrosis of the femoral head. J
Orthop Sci. 2002;7(5):601-5.

(C-1ll) Ficat RP. Idiopathic bone necrosis of the femoral head. Early diagnosis and treatment. J
Bone Joint Surg Br. 1985 Jan;67(1):3-9.

(Steinberg ) Steinberg ME, Hayken GD, Steinberg DR. A quantitative system for staging
avascular necrosis. J Bone Joint Surg Br. 1995 Jan;77(1):34-41.

( ARCO) ARCO (Association Research Circulation Osseous): Committee on
Terminology and Classification. ARCO News 1992;4:41-6.

modified Kerboul Ha YC, Jung WH, Kim JR, Seong NH, Kim SY, Koo KH. Prediction of
collapse in femoral head osteonecrosis: a modified Kerboul method with use of magnetic

resonance images. J Bone Joint Surg Am. 2006 Nov;88 Suppl 3:35-40.

(C-1l) Hauzeur JP, Sintzoff S Jr, Appelboom T, De Maertelaer V, Bentin J, Pasteels JL.
Relationship between magnetic resonance imaging and histologic findings by bone biopsy in

nontraumatic osteonecrosis of the femoral head. J Rheumatol. 1992 Mar;19(3):385-92.

(MRI ) Kokubo T, Takatori Y, Ninomiya S, Nakamura T, Kamogawa M. Magnetic
resonance imaging and scintigraphy of avascular necrosis of the femoral head. Prediction of
subsequent segmental collapse. Clin Orthop Relat Res. 1992 Apr;(277):54-60.

(R-111) Ohzono K, Saito M, Takaoka K, Ono K, Saito S, Nishina T, Kadowaki T. Natural history

of nontraumatic avascular necrosis of the femoral head. J Bone Joint Surg Br. 1991
Jan;73(1):68-72.
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( ; R-1ll) Ohzono K, Saito M, Sugano N, Takaoka K, Ono K. The fate of
nontraumatic avascular necrosis of the femoral head. A radiologic classification to formulate
prognosis. Clin Orthop Relat Res. 1992 Apr;(277):73-8.

( ; MRI) Shimizu K, Moriya H, Akita T, Sakamoto M, Suguro T. Prediction of

collapse with magnetic resonance imaging of avascular necrosis of the femoral head. J Bone Joint
Surg Am. 1994 Feb;76(2):215-23.
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CQ 3-4

2/3 typeC1,C2
Grade A .
Grade C .
Grade C .
[ ]
stage
size and location [Sugano] MRI
type type A: 0% type
B: 0 50% type C1: 13 26% type C2: 50 86% [Min, Nakamura,Zhao]
Steinberg THA grade A(15% ): 7%, grade B (15-30%):
31%, grade C (15% ): 33% [Steinberg] MRI
modified Kerboul cut off 190° 191-239°
240° 100 50 0% [Ha]
[Hernigou, Nishii]
BMI ONFH
[Nakamura, Sugano]. MRI ONFH
6 3 17 . [Min, Zhao]
Sugano N ARCO stage | 16, SLE | 5 A:0%, B:0%, C:75%
Shimizu K Ficat stage 1,11 66 4 A:0%, B:13%, C:71%
Nishii T ARCO stage 1,11,11l 54 6 A:24%, B:50%, C:76%
Min BW Steinberg stage 1,11 81 8.3 A:0%, B:0%, C1:13%, C2:86%
Nam KW Steinberg stage 1,11 105 7.7 A:27%, B:54%, C:75%
Nakamura J (stage 1,11) 101 7.1-12.9 A:0%, B:29%,C1:26%,C2:50%
SLE
Zhao FC ARCO stage I,I 190 7 A:0%, B:2%, C1:26%, C2:80%
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SARS

o Hand search ~ SLE/ONFH

Sugano N, Ohzono K, Masuhara K, Takaoka K, Ono K. Prognostication of osteonecrosis of the
femoral head in patients with systemic lupus erythematosus by magnetic resonance imaging. Clin
Orthop Relat Res 1994; 305: 190-199

R-V
SLE60 MRI 5 37 2
58 34 14-57 47mg/ (10-100mg/
) 16 23800mg (5400-94900mg) SLE
65 9 - 18 ONFH 9 (15%)16 13% ONFH
Type A6 Type B:2 Type C:8 Type C6
SLE 2-5 SLE 1 MRI
ONFH

o ID 8113255 asymptomatic ONFH

Shimizu K, Moriya H, Akita T, Sakamoto M, Suguro T. Prediction of collapse with magnetic
resonance imaging of avascular necrosis of the femoral head. J Bone Joint Surg Am 1994; 76-A:
215-223

R-V
ONFH50 66 14 36 42 19-64
7 55 4
49 16-84 MRI 21 (32%) 32
1/4 2/3 23 17 (74%)
32

o Hand search

Nishii T, Sugano N, Ohzono K, Sakai T, Haraguchi K, Yoshikawa H. Progression and cessation of
collapse in osteonecrosis of the femoral head. Clin Orthop Relat Res 2002; 400: 149-157

R-V

crescent sign ONFH35 54 11 24
41 18-77 45 7 2
73 (60-129 )  ARCO stagel:32 stage2:9
stage3(crescent sign ):13 20 11
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crescent sign 6 34 4

2 crescent sign 2 6 26
typeA/B/C:16/4/6 28 (52%) typeA/B/C:5/4/19
9 2/3 28 15
54 9 8
15 typeA/B/C:5/3/7 15 11 2 10
2

2/3

o ID 18327630 asymptomatic ONFH

Min BW, Song KS, Cho CH, Lee SM, Lee KJ. Untreated asymptomatic hips in patients with
osteonecrosis of the femoral head. Clin Orthop Relat Res 2008; 466: 1087-1092

R-V

ONFH 81 8l 68 13
50.5  22-77 39 (48%) 12 (15%)
30 (37%) 83  5-16 (type A/B/C1/C2)
3/35/15/28 31 (38%) 26 (32%)
3.4 (0.7-8.9 ) 41 (1.2-119 )
(type A/B/C1/C2) 31 0/1/2/28 26
0/0/2/24  typeC2 (hazard  6.35; 95%CI: 1.18-34.11, p=0.031)

o ID 18310696 asymptomatic ONFH

Nam KW, Kim YL, Yoo JJ, Koo KH, Yoon KS, Kim HJ. Fate of untreated asymptomatic
osteonecrosis of the femoral head. J Bone Joint Surg Am 2008; 90: 477-484

R-IV

ONFH 105 105 84 21
50 23-73 54  (51%) 20 (19%) 31
(30%) 7 8 10 -22 8 Steinberg stage
I: 62 (59%) stage IlI: 43 (41%) (type A/B/C) 22/28/55
62 (59%) 2 1 (1 -11
) BMI
(MRI )
1.029 95%Cl: 1.014-1.045
30% (type A/B/C)
62 6/15/41 43 16/13/14
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o Hand search ~ SLE/ONFH

Nakamura J, Harada Y, Oinuma K, lida S, Kishida S, Takahashi K. Spontaneous repair of
symptomatic osteonecrosis associated with corticosteroid therapy in systemic lupus
erythematosus: 10-year minimum follow-up with MRI. Lupus 2010; 19: 1307-1307-1314

R-1V

SLE201 MRl ONFH Osteonecrosis of the femoral condyle (ONFC)
10 13.6 10-20 SLE144 537
251 286 26 SLE
57mg/ ONFH 101 40% ONFC 137 47.9% ONFH 101
52 (51%)  type A:6/6 (100% 7.1
4 ) type B:5/7 (72%, 7.4 1 ) type C1:21/42
(50% 12.9 2 ) type C2:20/42 (48% 11.7
2 ) Cox SLE 2.3
typeA 2.5 CNS
type A:0/6
(0%) type B:2/7 (29%) type C1:11/42 (26%) type C2:21/42 (50%) 4
SLE

o |D 23412187 SARS/ONFH
Zhao FC, Guo KJ, Li ZR. Osteonecrosis of the femoral head in SARS patients: seven years later.
Eur J Orthop Surg Traumatol 2013; 23: 671-677

R-11
Severe acute respiratory syndrome (SARS) SARS
(ONFH) 117 190
39 78 32 19-59 4903mg
(800-16600mg) ARCO stage | 168 stage Il 22
38 bone impaction grafting 66
34.7% 50 26.3% 3 57
32 10 (5.2%) MRI
ONFH 6.3 2.2-10 37.3 (5-90 )
16 (0-59 ) 50 140
type A/B/C1/C2, :0/1/17/32, :41/42/49/8, p=0.000 :21.4mmd,
:10.1 mm?, p=0.000 MRI viable lateral column( :9.8%, :39.8%,
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p=0.000)

o Hand search asymptomatic ONFH systematic review

Mont MA, Zywiel MG, Marker DR, McGrath MS, Delanois RE. The natural history of untreated
asymptomatic osteonecrosis of the femoral head. A systematic literature review. J Bone Joint
Surg Am 2010; 92-A: 2165-2170

R-11
MEDLINE, EMBASE bibliographic database 2008 6 30 “osteonecrosis’,
“avascular necrosis”, and “asymptomatic’ 16
systematic review 664 394 59%

39 49

small size( 25% ) 101 7 (7%) medium-size(25-50%)  12/48(25%)

large-size(50% ) 74/88(84%) Type-A 6/70(9%) Type-B 20/106(19%)
Type-C  120/202(59%) 73%  SLE

17%

joint-preserving surgical treatment

o ID 8444940 asymptomatic ONFH
Takatori Y, Kokubo T, Ninomiya S, Nakamura S, Morimoto S, Kusaba I. Avascular necrosis of the
femoral head. Natural history and magnetic resonance imaging. J Bone Joint Surg Br 1993; 75-B:
217-221
R-V

X ONFH25 32 41 16-80

10 15 19 5 1

MRI 15
17 14 2743

o ID 23340674 asymptomatic ONFH
Kang JS, Moon KH, Kwon DG, Shin BK, Woo MS. The natural history of asymptomatic
osteonecrosis of the femoral head. Int Orthop 2013; 37: 379-384

R-V
68 ONFH 24 44
28 14 26 2.3 38
55.9%
lateral: 76%, center: 38%, medial: 10%, p=0.002 large: 84%, medium: 69%,
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small: 10%, p<0.0001

o 1D 9973986

Ito H, Matsuno T, Kaneda K. Prognosis of early stage avascular necrosis of the femoral head.
Clin Orthop Relat Res 1999; 358: 149-157

R-V
ONFH 63 72 27 45 35 17-64
9 49 5 . 46 : 26
6 1 4-12 Steinberg stage I: 42 stage II: 30
(type A/B/C) 5/8/59 46 (64%)
typeB:2 typeC:44 46
TypeC 15 stage I: 9 stage Il: 4 stage IlI: 2
stage Il 6

o Sun W, Li ZR, Wang BL, Liu BL, Zhang QD, Guo Relationship between preservation of
the lateral pillar and collapse of the femoral head in patients with osteonecrosis. Orthopedics
2014 37(1) e24-8

EV level R-
87 127 42 72
3 3 8 5
30 40 30 Type
Type
Type
Type , , 4 37 10.8 20 47
42.6 41 43 95.3 Type , , 0 10 0

7 32 21.8 18 30 60.0

Steinberg ME, Hayken GD, Steinberg A quantitative system for staging avascular necrosis.
J Bone Joint Surg Br 1995  77(1) 34-41

12 1979 Xp MRI
ONFH
0- staging
0 Xp MRI
Xp and/orMRI
Xp  cystic
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crescent sign

A-C grading

A mild 15%

B moderate 15 30%

C severe 30%
Ficat 1985  staging staging 115 AVN Xp 4%
Ficat 50%

o Steinberg ME, Bands RE, Parry S, Hoffman E, Chan T, Hartman KM.
Does lesion size affect the outcome in avascular necrosis?
Clin Orthop Relat Res. 1999; 367: 262-271

R-1V
ONFH 73 Steinberg (Pennsylvania ) (Stage 1/2)
11/62 (Grade A/B/C) 14/13/46 Stage Grade (1A72A)
3/11 (1B/2B) 4/9 (1C/72C) 4/42 core decompression
cancellous bone grafting 3.3 (2-6 )
Harris Hip Score X THA Harris Hip Score
(1A/1B) 14.3/5.0 1C 12.0 (2A/2B)
9.6/2.6 2C 2.9
(Grade A/B/C) (10.6 /3.3 /3.6 ) Stage 1/2 Harris Hip
score X 0-21 ( ) stage 1  2(grade
) 3 (1A) X (1B/1C) 8.5/6.3
(1A71B/1C ) (p=0.01) (2A/2B/2C) 1.5/2.4/3.9 (p=0.05)
Grade (A-B A-C ) (B-C ) THA
(LA/1B/1C) 0/25/50% (2A/2B/2C) 9/33/31% (Grade A/B/C) 7/31/33% (A-B
A-C ) (p=0.048)

o Ha YC, Jung WH, Kim JR, Seong NH, Kim SY, Koo KH.
Prediction of collapse in femoral head osteonecrosis: a modified Kerboul method with use of
magnetic resonance images.
J Bone Joint Surg Am. 2006 Nov;88 Suppl 3:35-40.
R-1IV
33 37 31 (34 ) 2 (3 )
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47 (18-68 ) 28 (31 ) 3 @) 2

2 ) Ficat (stage 1/2A/2B) 22/11/ 18 core
decompression  cancellous bone grafting 19 18
Ficat (stagel/2A/3B) 10/7/1 12/4/3 Primary
end point 5 14 15 3
(3-36 ) 8 (5-8 ) Modified
Kerboul (grade 1/2/3/4)  5/9/16/7
stage Grade 1 ( 7 ) Grade2 6
(15 9 6-15 ) Grade 3 (16 ) (36
9 3-36 ) Grade 4 (7 ) (12 6
3-12 ) 4 (log rank test p  0.01)
Grade (1/72) (3/4) (374) ( HR 8.2; 95%Cl
2.5-26.9, p=0.00) cut off 190° (4 ) 191-239° (8 ) 240° (25
) 100/50/0%

o Hand search %

Nishii T, Sugano N, Ohzono K, Sakai T, Sato Y, Yoshikawa H. Significance of lesion size and
location in the prediction of collapse of osteonecrosis of the femoral head: a new
three-dimensional quantification using magnetic resonance imaging. J Orthop Res 2002; 20:
130-136

R-V
ONFH47 65
33 51% 32 30 24-37
31.3%(1.1-97.1%) 456 -5.7 - 84
55.7 -35.6 - 164.4
Steinberg group A(<15%)16 1 6% group B(15-30%)19
8 42% group C(>30%)30 24 (80% Group C
groupA B
40 70 :50-100
o Hand search stage | ONFH

Hernigou P, Poignard A, Nogier A, Manicom O. Fate of very small asymptomatic stage-I
osteonecrotic lesions of the hip. J Bone Joint Surg Am 2004; 86-A: 2589-2593
R-I
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<5cm? 10% Steinberg stage I ONFH40 40

30 10 41 27-53 30 ONFH 10
ON 136 120-144
11 20 9
600mg (400-3000mg) 38 88% 12 29
73% 80 63-134
6 12 6-38
92 70-140 5 stage I: 2 stage II: 3
6 stage Il 29
ONFH
3

o Hand search ONFH

Sugano N, Nishii T, Shibuya T, Nakata K, Masuhara K, Takaoka K. Contralateral hip in patients
with unilateral nontraumatic osteonecrosis of the femoral head. Clin Orthop Relat Res 1997; 334:
85-90

R-V
MRI ONFH ONFH46 29 17 41
16-71 123 : 16 07 ONFH
31 1 -20 55 3 8
ONFH 1 2% ONFH
ON stage0
4. ONFH

ID 9415635 SLE/ONFH
Aranow C, Zelicof S, Leslie D, Solomon S, Barland P, Norman A, Klein R, Weinstein A. Clinically
occult avascular necrosis of the hip in systemic lupus erythematosus. J Rheumatol 1997; 24:
2318-2322

R-V
SLE 66 5mg/ 6
MRI 8 (12%)11 8 ) MRl ONFH
1 46%  Steinberg stage 1:10 1
African-American origin >30mg
12 MRI 58 43 MRI
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o Hand search HIV/ONFH

Morse CG, Mican JM, Jones EC, Joe GO, Rick ME, Formentini E, Kovacs JA. The incidence and
natural history of osteonecrosis in HIV-infected adults. Clin Infect Dis 2007; 44: 739-748

R-IV

HIV 339 MRI MRl  ONFH
15 21 17 31 239 43  23-70 MRl ONFH
3 6 HIV 1330 ONFH 22
40 HIV/ONFH 18 9 5.7
2 4 THA

HIV/ONFH 22 18 7 26

13 THA HIV HIV HIV
o Hand search /ONFH

Hernigou P, Habibi A, Bachir D, Galacteros F. The natural history of asymptomatic
osteonecrosis of the femoral head in adults with sick cell disease. J Bone Joint Surg Am 2006;
88-A: 2565-2572

R-11
ONFH 121 121
70 51 26 18-31 14
10-20 ARCO stage 0: 56 47 84% 34 61%
ARCO stage 1: 42 40 95% 3 36 86%
ARCO stage 2: 23 2 11
ONFH THA
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cQ 4

RCT
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CQ 4-1

THA
[ ]
1.
34
2. 36 59
decompression 29 2
20% 1/5
Stage 2
71 5/7 Stage 3
decompression 73 8/11
3.
14 75

Grade |

22.7 (182/819 )

26 core
60 Ficat Stage 1
core decompression 70 7/10
0% 0/7 core decompression
10% 1/10 core

ION 121
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5 type B:1 Cl:1 C2: 4 3
2 3 5 4 1
2 THA

Core decompression versus nonoperative management for osteonecrosis of the hip.

Mont MA!, Carbone JJ, Fairbank AC. Clin Orthop Relat Res. 1996 Mar;(324):169-78.

Review

Osteonecrosis of the femoral head. A prospective randomized treatment protocol. Stulberg
BN, Davis AW, Bauer TW, Levine M, Easley. Clin Orthop Relat Res 268:140-51.( ID:
206021)

RCT

The natural history of asymptomatic osteonecrosis of the femoral head in adults
with sickle cell disease. Hernigou P, Habibi A, Bachir D, Galacteros F. J Bone Joint Surg
Am. 2006 Dec;88(12):2565-72.

Case Series

Hip Joint. 2002 28:287-291
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Grade |
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[ ]
[ ]
1 48 57
28 25
THA
2 48 60
30
3 66 76
53 26
4. Steinberg
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5 20
HBA 4

12

29
3/29 9/28

30

22-30
5

15 THA

16 100
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HBO HBA
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17 THA

TREATMENT FOR OSTEONECROSIS OF THE FEMORAL HEAD: COMPARISON OF
EXTRACORPOREAL SHOCK WAVES WITH CORE DECOMPRESSION AND
BONE-GRAFTING. Wang CJ, Wang FS, Huang CC, Yang KD, Weng LH, Huang
HY. Journal of Bone and Joint Surgery, American volume 87.11 (Nov 2005): 2380-7.

Treatment of osteonecrosis of the hip: comparison of extracorporeal shockwave with
shockwave and alendronate. Wang CJ, Wang FS, Yang KD, Huang CC, Lee MS, Chan YS,
Wang JW, Ko JY. Arch Orthop Trauma Surg. 2008 Sep;128(9):901-8. Epub 2007 Dec 1.

Biophysical stimulation with pulsed electromagnetic fields in osteonecrosis of the
femoral head. Massari L(1), Fini M, Cadossi R, Setti S, Traina GC. J Bone Joint Surg Am.
2006 Nov;88 Suppl 3:56-60.

Hyperbaric oxygen therapy as a treatment for stage-1 avascular necrosis of the femoral
head. Reis ND, Schwartz O, Militianu D, Ramon Y, Levin D, Norman D, Melamed Y, Shupak
A, Goldsher D, Zinman C. J Bone Joint Surg Br. 2003 Apr;85(3):371-5.

Hyperbaric oxygen therapy in femoral head necrosis. Camporesi EM(1), Vezzani G,
Bosco G, Mangar D, Bernasek TL. J Arthroplasty. 2010 Sep;25(6 Suppl):118-23. doi:
10.1016/j.arth.2010.05.005.Epub 2010 Jul 15.
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CQ 4-3

Grade |
[ ]
RCT
grade |
[ ]
70mg 25
THA
5mg/ 1
70mg
THA
5mg/ 2mm THA

Ficat & Arlet stage 0-lI
24350415, 15930934

15930934 thrombophilia or hypofibrinolysis associated osteonecrosis
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16203877
RCT

Steinberg stage or

30% (class C) 40

alendronate (study design: RCT)
alendronate alendronate 70mg 25
MRI alendronate 15 23
5 6 42.6 (22-65) 7
15 18 5 7 42,4  20-64 6
24 28 Stage THA
THA (Kaplan-Meier ) alendronate
29 2 25 19
(p<0.001) THA alendronate 26
93.3% 12 18 26 72%, 51.8%, 35.8% Steinberg
stage or alendronate
16462451
Prospective comparative study
25 36 alendronate 5mg/
16 2 1 14 20
alendronate 9
1 8 13 13 6
alendronate 20 1 1
alendronate
type C1 C2
type C1 C2 alendronate
(21256699)
Case series
64 45 61 14 OA 5
alendronate10mg/ 500mg,Vitamin D400IU
3 3
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THA 10 40
53 41.8+ 9 32 21
clinical failure 10 53 46
7 THA stagel:1l (7%) stage2: 1 (5%) stage3:5 (26%)
Kaplan meier 10 stage 3 stagel,?
stagelor2 stage3 10 29 (34 10 ) Alendronate
(22127729)
RCT
64 5 University of
Pennsylvenia stage C C 7 52 65
Alendronate70mg/ placebo MRI
Alendronate 32 4 THA
Placebo 33 5 THA
MRI Alendronate
THA conversion
(hand serach )
RCT
30 Steinberg stage-I or Il ONFH110 RCT
5mg/ 55 2 2mm
THA WOMAC HSS
(2015066301)
Japanese
typeCl or C2, stage3A 18 22
Alendronate 35mg/w 7 8 PTH
20 g/day 11 14
PTH
cervus cucumis
randomized clinical trial 2009 6

230



2010 6 96 96 65 , 31 randomized (48 )

48 ) 1 24mg 15
3,6,9 Harris Hip Score, VAS, 9 X
3,6,9 (P<0.05) Harris Hip Score
VAS cervus cucumis
26946617 EV
level 2
Ficat & Arlet stage 0-II 36 49 26
6000 / Enoxaparin 12 23 24 X
57.7% 21.7%
(p=0.042)
(24350415 EV level 3
Enoxaparin Ficat stage
-1l 16 25 12 15
Enoxaparin 60mg/ 12 X 36 108
95
20%
20% Enoxaparin Ficat stage I-II

15930934 EV level 2
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34 36.8

Miyanishi K, et al. Prediction of the outcome of transtrochanteric rotational osteotomy for
osteonecrosis based on the postoperative intact ratio. J Bone Joint Surg Br 82B: 512-516,
2000

Zhao G, et al. Radiological outcome analyses of transtrochanteric posterior rotational
osteotomy for osteonecrosis of the femoral head at a mean follow-up of 11 years. J Orthop
Science 18: 277-283, 2013

33.6
Zhao G, et al. Radiological outcome analysis of transtrochanteric curved varus osteotomy
for osteonecrosis of the femoral head at a mean follow-up of 12.4 years. J Bone Joint Surg
Br 92B: 781-786, 2010

60
15

THA

30 5
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CQ 5-2

°

1. Ito et al. Long-term results of conventional varus half-wedge proximal femoral osteotomy for
the treatment of osteonecrosis of the femoral head.J Bone Joint Surg Br.2012;94:308-14.

2. Zhao et al. Radiological outcome analysis of transtrochanteric curved varus osteotomy for
osteonecrosis of the femoral head at a mean follow-up of 12.4 years.J Bone Joint Surg
Br.2010;92:781-6.

3. Hamanishi et al. The clinical and radiographic results of intertrochanteric curved varus
osteotomy for idiopathic osteonecrosis of the femoral head.Arch Orthop Trauma
Surg.2014;134:305-310

4. Okura et al. What factors predict the failure of curved intertrochanteric varus osteotomy for
the osteonecrosis of the femoral head?Arch Orthop Trauma Surg.2016;136:1647-55.

5. Ikemura et al. Leg-length discrepancy after transtrochanteric curved varus osteotomy for
osteonecrosis of the femoral head.J Bone Joint Surg Br.2007;89:725-9.

[ ]

30 5
([ ]

80

160

1. Ito et al. Long-term results of conventional varus half-wedge proximal femoral osteotomy for
the treatment of osteonecrosis of the femoral head.J Bone Joint Surg Br.2012;94:308-14.

2/3

2. Zhao et al. Radiological outcome analysis of transtrochanteric curved varus osteotomy for
osteonecrosis of the femoral head at a mean follow-up of 12.4 years.J Bone Joint Surg
Br.2010;92:781-6.

33.6%
41.9%

3. Hamanishi et al. The clinical and radiographic results of intertrochanteric curved varus
osteotomy for idiopathic osteonecrosis of the femoral head.Arch Orthop Trauma
Surg.2014;134:305-310

40%

4. Okura et al. What factors predict the failure of curved intertrochanteric varus osteotomy for
the osteonecrosis of the femoral head?Arch Orthop Trauma Surg.2016;136:1647-55.
33.3% CE 25°
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5. lkemura et al. Leg-length discrepancy after transtrochanteric curved varus osteotomy for
osteonecrosis of the femoral head.J Bone Joint Surg Br.2007;89:725-9.

v 1/3
* THA *
Ito et al 34 18.1 (10.5-26) HHS 81 73.5 10 :88.2(30/34 )
(25/34 20 :79.7 (28/34 )
Zhao et al 73 12.4 (5-31.1) HHS 85.7 83.6 91.8
(61/73 (67/73 )
Hamanishi 53 6.3 (1-16) Merled” 86.8 98.1
et al Aubigne and (46/53 (52/53 )
Postel 15.3
Okura et al 102 10.1 (3-23.2) HHS 88.1 72.4 91.0
* THA
v
Ikemura 25° 12-38° 42
13mm 4-25mm
Hamanishi 22° 18-30° 53
9mm(2-15mm) Ito
34 23° 15-43° 19mm(8-36mm)
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CQ 5-3
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(
Grade C
°
30 minimum5
°
96 19
73 17
[ ]
case series
[ ]
5 JOA JOA Harris Hip Score
(HHS) 80 73.3-82.4%
74-86% THA 79%
1
%
%
% THA
131 14 82.4 NA 85.2 14
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2 51 10—23 JOA 84
10.1
1.2-20
Biswal 54 7.0(1.5-1 HHS 73.3
NA 84(11 )
et al® 6 3) 80.1
57 10-20 NA 10 77 :86 79
Atsumi 46 5 : 78 74 93.5
70%
1
* THA HHS Harris hip score NA not available
JOA JOA
2
%
2 46 10 1 5-16 8 40( )
6 68 8.7 5—20 3 1
Sugioka  PM™ 295 3 16 36
Sugioka ~ PM89) 128 2-9 36
Miyanishi et al® 125 at least 10 34
Zhao et al” 51 11 520 36.8
Zhao 12 43 7.3 40
2
Stage Type
Stage3 4 TypeC 3
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NA Stage3A  54.2%
37.7 13.5
Stage3B  100%
12 21-58 (52-21.3)
Type2  100%
48.2%
37.6 8.7 44.7% 31.8%
Stage3B
b 15-61 0.8-21.6 Stage3B
42 TypeC
10-20
15) 21-70
Stage, Type
THA THA
4 17.18).19)
5
Kawasaki et al® 15 HHS,
2.6
Park et al® 18 HHS, WOMAC
4.8
Lee et al¥ 14 HHS,
4
QOL THA
5
QOL
PCS :ARO 30.8 445
ARO 9 2.5
Kubo et al 45 29-60 SF-36 THA 17.8 43.3
THA11 1.7
MCS
TRO: 0.9449 0.957
TRO 20 12 7
Nakai et al 9 6-14 36 20-60 Rosser Index
THA 17 THA: 0.949 0.998
17
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PCS
41 5.2 43.7 THA
Seki et al THA 19 4.1 57.1 SF-36
21 5.8 45.7 MCS
3
5 QoL
* SF-36 QOL Physical component summary: PCS , QOL Mental
component summary: MCS , Roser index: T he Rosser Index Matrix for disability and distress
[ ]
11
43 7.3
43 (SN) 37  (86%) ( JSN) 6 (14%) 2
JOA JSN JSN
ARO 1
40%

Zhao Garida, Yamamoto Takuaki, Ikemura Satoshi, et al.

Clinico-radiological factors affecting the joint space narrowing after transtrochanteric anterior
rotational osteotomy for osteonecrosis of the femoral head

Journal of Orthopaedic Science 2012; 17(4): 390-396

13
85 8.7 JOA
59.1 74.1
12% stage2 3
48% stage 3b 85.7% 32% stage3b
42.7%
Hip Joint 2012; 38: 798-801
21
57 10-20

238




21%

10

7%

8 14% 10 49.1%
57 10-20
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8 14% 10 49.1%
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2009; 21(1):25-32
35
(TRO) 2 67
36 7 JOA score 63
5 78 7 7 71
X 62%
5 ( 9 10 ) 43%
2008; 51(1):929-930
43
55 10.2
131 14 46
11.1 JOA 52
81 7.2%
14.8% 10 108
Stage 3A 2% Stage 3B 11% Stage4 14% THA
JOA 54 84
6% 3 180 3 43
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Hip Joint 2007; 33: 4-8
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Stage3 90 Stage4 89 JOA
Stage3 77 Stage4 75 THA 5 11%
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2006102490
EBM
Hip Joint 2005; 31: 25-30
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46 10.1
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108 , THA Stage 2
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Hip Joint 2004; 30: 36-40
PubM9
43 7.3
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Zhao Garida, Yamamoto Takuaki, Ikemura Satoshi, et al.
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Clinico-radiological factors affecting the joint space narrowing after transtrochanteric anterior
rotational osteotomy for osteonecrosis of the femoral head
Journal of Orthopaedic Science 2012; 17(4): 390-396

PubM 23
ON 46 43
12 Harris hip 52.4 83.7
30% ,
ARCO Stage Stage A 0% B8
C33% 67%
Sugioka Y, Yamamoto
Transtrochanteric posterior rotational osteotomy for osteonecrosis.
Clin Orthop Relat Res 2008; 466(5): 1104-9

PubM 31
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15%(6-29) 17%(6-34)
X
59%(24-100) 45 54%(19-91) 33 (94%)
4 (%

Atsumi T, Kajiwara T, Hiranuma Y, et al.

Posterior rotational osteotomy for nontraumatic osteonecrosis with extensive collapsed lesions in
young patients.

J Bone Joint Surg Am 2006; 88 Suppl 3: 42-7

PubM 55
ON 33 10 3
TypeA TypeB
TypeAl6 TypeB17 TypeA 3
TypeB 14

Nakai T, Masuhara K, Nakase T, et al.
Scintigraphic assessment of the rotated femoral head after transtrochanteric rotational osteotomy
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J Bone Joint Surg Am 2000; 82-A(10): 1421-5

PubM 61
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69% 36 78%
9 3
32 70% Ficat
% IV 14 7 50%
150 33 3
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Atsumi T, Muraki M, Yoshihara S, et al.

Posterior rotational osteotomy for the treatment of femoral head osteonecrosis..

Arch Orthop Trauma Surg 1999; 119(7-8): 388-93

PubM 65
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Scintigraphic evaluation of transtrochanteric rotational osteotomy for osteonecrosis of the femoral

head. Comparison between scintigraphy, radiography and outcome in 34 patients.

Arch Orthop Trauma Surg 1998; 117(1-2): 23-6
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93% 21-35% 65% 20% 29%
Sugioka Y, Hotokebuchi T, Tsutsui
Transtrochanteric anterior rotational osteotomy for idiopathic and steroid-induced necrosis of the
femoral head. Indications and long-term results. ranstrochanteric posterior rotational osteotomy
for osteonecrosis.
Clin Orthop Relat Res 1992; 277: 111-20
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Masuda T, Matsuno T, Hasegawa |,et al.

Results of transtrochanteric rotational osteotomy for nontraumatic osteonecrosis of the femoral
head.

Clin Orthop Relat Res 1988; 228: 69-74
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Transtrochanteric rotational osteotomy of the femoral head for the treatment of osteonecrosis.
Follow-up statistics.

Clin Orthop Relat Res 1982; 169: 115-26

Patient-reported outcomes of femoral osteotomy and total hip arthroplasty for osteonecrosis
of the femoral head: a prospective case series study
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(Grade C)
(Grade )
[ ]
(Core decompression)
(BMMNC)*4 (BMMSC)® (PRP)®
BMP-2, BMP-7 -9 FGF-2
10) VEGF
11)
[ ]
/ / /
Hernigou/ 2009" CD/ BMMNC BMMNC/ 9x 10% /50ml
Wang/ 20107 CD/ BMMNC BMMNC/ 15.5x 10°/44ml
Yamasaki/ 2010% CD/ BMMNC/ HA BMMNC/ 10x 10% /40ml
Gangji/ 2011% CD/ BMMNC BMMNC/ 19x 10° /50ml
Zhao/ 2012% CD/ Cultured BMMSC Cultured BMMSC/ 2x 10° /2ml
Martin/ 2013° CD/ BMMNC, PRP BMMNC, PRP/ -, - / 12ml, 12ml

CD=core decompression; BMMNC=bone marrow mononuclear cell; HA=hydroxyapatite; BMMSC=

bone marrow mesenchymal stem cell; PRP=plate rich plasma
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Kuroda/ 2015
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rhFGF=recombinant human fibroblast growth factor
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