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Bk Qi
AT AR (+)
1997-2001 43% 73%
2002-2006 43% 73%
2007-2011 44% 75%
2012-2016 46% 7%
2017-2021 49% 75%
T La— L (+)
1997-2001 55% 11%
2002-2006 55% 14%
2007-2011 56% 13%
2012-2016 64% 20%
2017-2021 1% 26%
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27 AR HOENIZ 72 D8 BIZ W TOES
BEIAESE 4 1 R”7, SLE OEIE LD —
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1997-2001 2002-2006 2007-2011 2012-2016 2017-2021
SLE 113 (26.9%) | 159 (24.1%) | 154 (19.6%) | 159 (18.1%) | 145 (11.7%)
RA 5 (1.2%) 9 (1.4%) 12 (1.5%) 19 (2.2%) 24 (1.9%)
PM/DM 22 (5.2%) 29 (4.4%) 36 (4.6%) 52 (5.9%) 65 (5.2%)
EEEUADBER 35 (8.3%) 66 (10.0%) | 156 (19.8%) | 163 (18.5%) | 208 (16.8%)
TR R 11 (2.6%) 7 (1.1%) 13 (1.7%) 64 (7.3%) 94 (7.6%)
IR B CEAE) 28 (6.7%) 42 (6.4%) 50 (6.4%) 43 (4.9%) 41 (3.3%)
LEELS D MR R B 34 (8.1%) 40 (6.1%) 45 (5.7%) 28 (3.2%) 32 (2.6%)
it B 25 (6.0%) 39 (5.9%) 57 (7.2%) 39 (4.4%) 58 (4.7%)
EFRLIS D R IR B B 5 (1.2%) 14 (2.1%) 16 (2.0%) 37 (4.2%) 158 (12.8%)
JF%& 6 (1.4%) 11 (1.7%) 20 (2.5%) 17 (1.9%) 27 (2.2%)
RIEVERG R B 20 (4.8%) 17 (2.6%) 25 (3.2%) 13 (1.5%) 30 (2.4%)
x7a—+¥ 27 (6.4%) 48 (7.3%) 51 (6.5%) 40 (4.6%) 53 (4.3%)
FEREUADERR 12 (2.9%) 33 (5.0%) 35 (4.4%) 44 (5.0%) 48 (3.8%)
BERR 15 (3.6%) 20 (3.0%) 48 (6.1%) 44 (5.0%) 61 (4.9%)
({5837} 18 (4.3%) 24 (3.6%) 33 (4.2%) 29 (3.3%) 58 (4.7%)
SRR 14 (3.3%) 8 (1.2%) 15 (1.9%) 20 (2.3%) 23 (1.9%)
BT AR PR 4 (1.0%) 8 (1.2%) 10 (1.3%) 3 (0.3%) 17 (1.4%)
Z Dt 26 (6.2%) 87 (13.2%) 11 (1.4%) 65 (7.4%) 98 (7.9%)
# 4. A7 vA FELSFREROEREBEOEE

1997-2001 2002-2006 2007-2011 2012-2016 2017-2021
N=800 N=1206 N=1466 N=1344 N=1780
HERAEE 27 26 28 82 88
18 I R AR 11 (41%) 14 (54%) 19 (68%) 64 (78%) 53 (60%)
| ZEo 2 2 16 (69%) 12 (46%) 9 (32%) 18 (22%) 35 (40%)
= 15 10 21
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i 2 2
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1) Yukawa Y, Ohashi S, Amanuma Y, Nakai Y, 7
Tsurumaki M, Kikuchi O, et al. Impairment
of aldehyde dehydrogenase 2 increases
accumulation of acetaldehyde—derived DNA
damage in the esophagus after ethanol
ingestion. American journal of cancer
research. 2014;4(3):279-84.
2) Tsuchihashi-Makaya M, Serizawa M, Yanai K,
Katsuya T, Takeuchi F, Fujioka A, et al.
Gene—environmental interaction regarding
alcohol-metabolizing enzymes in the )

Japanese general population. Hypertension
research : official journal of the

Japanese Society of Hypertension.
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2009;32(3) :207-13.
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ALDH2 {510 2 A v AZE H rs671 1% JJal
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1) :1227-33.

Fukushima W, Miyake Y, Tanaka K, Sasaki S,
Kiyohara C, Tsuboi Y, et al. Alcohol
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neurology. 2010;10:111.
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2. BMIRAE
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HNAEIE, (A) O EEERRFONE L, HL
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T BIRK PN I W T, B FE#L
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2) HHOBFEIIKT L EREICHET DIEE
( it ] % ).
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3) HARFAEMAZIZONT (BEAETHE).
https://www. mhlw. go. jp/stf/seisakunitsui
te/bunya/0000170897. html
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(BEH 1)

BRIEKXBREHEBERE BRAZEAR
ENESERBORRT=217IL

MERARREBEARIEZ FEERRDEENMEERKICHN O TSI ERVEDHRDEEE
AT AHEETY . TORBIFT —EIN—RICHF SN, EEFBHEDHAREXZFOERENE
LTHERASNTEY #FEEEL. BRRREEAREHEEZERT SR, COKHE =17
WESHICLT, BEICATHAELWVMERELH T DIOBMOINLET,

FEBDEHARIE, FROVTIhNET S,

FHEEEREOEEONEEDHT 5,
G DEREEONEERLLOETEHT S,

- | W AER
S } ) =rssiREOEEORNEERHT 5,
e ] [ 2]

EEALNIE, DEEREEDHETEL,
NAEBEHLIBEE. 3 A—SOERTNEEE
= 2. Z0E. BHT 5,

77




2 R—T
WS RIS/ 4 E R
FHEEERBOERONEERHT S,
WK (T 2R
WEREEONELRALLDEDHET S,
(BR)
. BWREEL FICREEEMLEY . SEIEEOREE
U A ON=Y LTSS ICZNAE TS T 5,
NEEHLEEAE. 3 R—SOIMERT REEE
2. ZDE. &I 5,

B, R
et T

IR—T
WSS (CET2EIE (D5F)
PEREEONELRALLDERET S,
T
FHEOBEEMHHARELES (MR ETHEL)E.
NEEFHL. 3 R—SOMEHRTREEE HIZ. 20
5. H2HT 5,
WIS
DESEEONBERALLDETEHT 2.
WAEROBE. 6. FRT_REHELLE,
FHESERBOERONEETH TS,

4 R—D
| 2 300)

PEREEONBLEALLOEREHT .
(% 2]
REFEADH. RABICTFETRELEIBSITIE. K
BEFHL. 3 R—SOMERTREHE B 2D
5. BET 5,

78




Py - §R—Y
= WAEZ Ot
FHEEEREOEEONEETHT 5.,

WAEZTDM (0TF)

= FHERERFOELONEELET 5.
BEFEESFICEILSIEE
| FHEHERBOBERORNBETHT .
o g [(#2]
e, IS DFMiZEHETLI-BEICE. FHERMDEEE
: T NEERET D,

B EAREBRENFZXIREEHEEEFHIERZE (JOA hip score)
EHEEERBOEEDNEEEHTS.

79




| 8R=Y

B EAREBRENFZEIREEGREEFIERZE (JOA hip score)
3 o (D)
o T E BRSO EE DREE T,
T S—|u AT WA TR ECE T 25E

FHEEERBOBEONEERE.

o IR=D
WA RN
FHEEARBOBREONEERE.

)

(L&)

EE£FEFEMEEME #ANEREBCRMESEEMTI
MFRMRERSEEIRIEAE D ERKERUVEEZED QOL [ LIZRET S RRIEZ MR
EVIS

T565-0871 KFRFFWRHAMILEHE2& 2 &

KERREZXREFREZRARE EFREIZAESE

MERTE KRKEFEHREIZAEFE B HE

EBRIEY KRRKFEEFREIZAEE TEK 5

80
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CFEEIHSL, hoRARTT

ZEV A= UN
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SR, BIRAR.Z, 74 FHEREARR

(BRHR R BHE TR SRR )
(i BT
GRS 7o)

COVID-19 JEEHERIT N VBRI I D AT A N B BE DM 2 | AT A R BhEER i BEEESEAE (ONFH)
DENNDR SIS TS, AlE], MHRIICRIT5 COVID-19 1% D AT A RBE ONFH % 3 FilfRERL7=73,
TUR=Y a RO BRER G- 692mg LADTIRUME T ol E2 2B XHIERENHY , 7L — L LD
O R[EEMES oo, THITAGERED 72, 7V R=y o i E R R 58 1128mg ThHY, A7 AR EiE
ONFH LISz, COVID-19 JEGUED G IHE CTh D MARED BIE-73% 2 biiz,

1. BAREM

COVID-19 JEYE T HFANZIRITL . B AR THIK
Y BN TUND, FEIZ 2021 A CTrE, PRI T
NBHT0OREGFEFL ORI E R IHL 7=,
EJENLEMED COVID-19 JRYUEISR L CIXREIE
BEAT AR EH G BANONLZENEN 1Y,
18 5 AR A R SHE A, (SARS: severe acute
respiratory syndrome) 23T U 7ZER 1. B 2B A
T A RPEMEHS I, BFEEZEDOAT oA R KR E
FEEEFEIE DI RIT 24 1% ThoT-LMENHD 2,
4> [A], COVID-19 {AIRICE A AT AN E#E ONFH %
3FFRERLT-D THETS

2. BMIRAE

JEFIL: 62 %otk BMI 21.2, COVID-19 J&YLIE i
EEDOIREDT=D ABE, 7% A%Y 6 mg/ H Nk
BHAE LTz, W7o AJERYGE L7228, ik TR AR
L 39 AT Y22 U INRZERRRE LT (B 2 12
WL THT), L R=yry (PSL) #E 0 B 5.
HI1E 1128 mg Thoiz, RHN D 8 1 A T
JEHBIL, MRI Tl ONFH E2WiL7-, FFIcRE
T A< BB HE RS 720 o 72, B EERED
JOA hip score 347 86 s, /& 54 s CTh-o7-, Bl X
G C IR AL AR A FR D 223 KRB 3O JE
BITFRDONeh o7z, Bl MRI, T 1505 T
MURIE /SN, RERHNSlEG CE B N OV EAME
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EE 5% . Type B, Stage 2. /& Type B.
Stage3A EZWiLTo, D% EIEHETT /< tRAFIITA
FCRREBlE T ThD,

JEF] 2: 40 5% B, BMI 27.7, COVID-19 J&YLE
EEDOIREDT-D AP, T A%V 6.6mg % 2 1
IR ERARAIC B 5-& 7=, PSL a0 SRR 5 B
554mg ThoT=, IR 7 H H CHlil%BEERA H
B, MRI Ciljfil] ONFH &2 WLz, FrIcBEEIFA2<,
BRI L QDAY 20 A/ H X 14 AR O W2 JEE
23DV, B —/L 500ml 3 A/ H X 20 4= OEIBIE D &
ST F2ELFD JOA hip score 1345 34 A, &£ 45 5T
ol Bl X Mg TR IHREE LR, KEREIED
JETR AR 7=, Bl MRI, T 196 38 Mg < il RAE
TSR BRI B T E BN O EAERE 5
%R WAl TypeC2, Stage3B L2WrbL7-, FD%
R PRV HEA T 27RO 728 | (RAFHOTRIE CIE SR &
LEEREBIEH Th D,

JEF 30 34 i 4otk BMI 24.3, COVID-19 & YLIE 1
HEOIGEDT D ABL, 7% A%V 6.6mg % 10
H RS IRAOIC & G872, PSL AR 0 B 5 &
1% 396mg Tdh-o7=, RN 6 A1 A Tl ik BIETE A
HEBLLITESZZ LT S RIBEIZE STV R, 20
BT S 0 T IR EE O 723D Fif P RCAR R S LT,
WEAEITO DI =y Z[EER DY | BYEFEIT7200 08



E—/L 350ml 6 A/ H X 14 FEROHIBERERH T,
ZEED JOA hip score 134 6 AL, /£ 6 JTdhHo7=,
Hifd X g el R b, KIRE SO EE .
Hiff MRI, T158FH B CHAURAE 5 SR, i5H
P E R CHBEANOEAMEEE BZ2R O, il
Type C2, Stage 3B &2WrkL7z, /& ONFH IZxiL
TN T BAE B B 21TV IR AT RE L 72 A
ONFH (3L IR AFRICim I ZR T D, 3
£t 2021 FOT T 7R~ T VFRTEAT IS
COVID-19 [ZJRYLL TV =,

3. EBE

27 aARBE# ONFH ([ZFAL T, AT oA R g #
H-7C 20 £, FrlT 16.6mg/ H LA ETAY XL 3.7 f5&
WO, =y a5 80 40mg/ HLL ECTE
BALEOHBENSLLEWVST-HERNDHD Y,
COVID-19 JE&Yet% > ONFH IZOWT O ITES
D3 COVID-19 &YL% ONFH ZFIEL T 22
BIOIIEMIM N 7.5 0 A TR =y ) 2R
TEEGE2811mg TH-oT-EDWRENHY O A5
1 3 Bl T 203, FIEIIMI A 7 A | B
58 692mg CFALILTfER THH-72, — 7T Guo 6
I%. SARS 1R Z DAT A RESE ONFH 23 24.1%C
Hol-LHiEL V. FOBOT LR =Y u LS.
#133000~4000mg/ [ &, 4 [E10> COVID-19 {EH# %
@ ONFH ELH#GT 5L 0 o7, R8T %0
ST TV R=y R SE R 58T 1128mg &
SARS JiATOBRD X G-l T 5L/ NS VWME
THY, AT ARSI ONFH HIEDFIKGE 25
ATz, BB 2 & 3 IXERIERE SV, 7 /L3 — LB
LTV AR HD | B DOZ2WER] 1 Tl
COVID-19 FRYE DA PHE T2 MARSE D B L T
WD [REMENE X BTz, Agarwala HiE COVID-19
J&Y#% D ONFH % 3 il iE L Tl 7L R=y
YJge -8’ 758mg & 7e< COVID-19 JEYLE D
BIED— D> THHER~TNS T, COVID-19 [EYLE
7% ONFH Z 5| & ZJR AR TR S TRV A,
BHIZMRIEAEZ T RO H LT AL ATH
LB IOIRDIEBIR U IEA B L T,

4, &R
COVID-19 15 LD AT mA RS KRB BHEEF
SE& 3 BIRERL 7=, SJEHITHEIFE, 2 BlIIMRF
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1) Alhazzani W, Evans L, Alshamsi F, Moller MH,
Ostermann M, Prescott HC, et al. Surviving
Guidelines on the

Sepsis  Campaign

Management of Adults With Coronavirus

Disease 2019 (COVID-19) in the ICU: First

Update. Crit Care Med.
2021;49(3) :e219-e34.

2) Group RC, Horby P, Lim WS, Emberson JR,
Mafham M, Bell JL, et al. Dexamethasone in
Hospitalized Patients with Covid—19. N Engl
J Med. 2021;384(8) :693-704.

3) MEEREEE . Bl an F U A L R EYYEL IR
DFFIX. 2021. 5K

4) Guo KJ, Zhao FC, Guo Y, Li FL, Zhu L, Zheng
W. The

treatment with steroids on the incidence of

influence of age, gender and
osteonecrosis of the femoral head during
the management of severe acute respiratory
syndrome: a retrospective study. Bone Joint
J. 2014;96-B(2) :259-62.

5) HAREIF S BEAGBERCHN
FEVER IR BREESERENT FEBE.  FrFE P R R 5
BICIELIEATA R T A 2. 2019.

6) Dhanasekararaja P, Soundarrajan D, Kumar KS,
Pushpa BT,
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7)

Aggressive Presentation and Rapid
Progression of Osteonecrosis of the Femoral
Head After COVID-19. Indian J Orthop.
2022;56 (7) :1259-67.

Agarwala SR, Vijayvargiya M, Pandey P.
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COVID-19 & D4FR KR B EEIRFEER V) —=2 T

Sz N E S
et
Lk W

(RBRCRFREFBEEARATTERE BB HIEAART)
(CRMRER 2 — HEFHED
(Bva 55 St BTSN

JTEPHAES, R A, LETRE, ATHOE, EHRE, &

(CRBCRF R B ARATIER EBIERIE TR0

Fex 1%, COVID-19 |2 LA TABSIEZ L 7-RERNIZ 6L T MR VT ONFH A7) — = 7 ik
ZEhiL, ONFH 2SI EM CRA T DI AR TE DO THRE 5,

1. BIREM
Coronavirus disease 2019 (COVID-19) iL. severe
acute  respiratory  syndrome  coronavirus = 2

(SARS-CoV-2) DL L~ THAET S Y, 2020 4F 1
A BARTHEGeE RS, R4 2 A DIBEITER
ELKENRLZ WA FIvsbhoTNG 2,

COVID-19 OipiEF#tE, BIEEICHEL TRESIL,

HEE T ECiEAT ARG/ metans 9, £
7o ANIA L A= LIZED | ZIEERAECMmE N
R B LR R B A&7 1Y, Zhubid, Bk
RIBRE 5EEESESE (ONFH) D% A (2B 55 Al gtk
D, AHFFED HEIIE, COVID-19 (X DMz 2T
BN A L 7 AE B2 %L T MRI % VT ONFH
APV —=2 7 & FEREL . ONFH OF8 A 058 48
R AR T 528 Th D,
2. BMIRAE

2021 4F- 8 A5 12 A £ THUERX T COVID-19 IZ
LD T BRI 2 B 7= 38E 41 % kf G &
L7z, RILTIHE 5 WTT AEHRIATH-TZ, Bt
21 51, 2o 20 B C PRI 58 7k (27~90 77%)
MY BMI 1 25kg/m? (19~31kg/m?) TH-o7-,

FHEIE B ELCL 51T, ONFH RBADOH L%
WER OAEAFHA L, 55 12, ONFH #EL
Non-ONFH #fCHIEE - ESE( L AV K- T 7 F
PEFRIE - IRIENE (AT aAR LAV RFE -~ )
A ) & B2 EEEGEE O A & O, (iR
K4 (WBC+ CRP+D-dimmer+LLDH) & BMI ZLigiL
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3. WIRHBR

MRI AR (X 26 JEFNZIEREL | 1451 1 BHET I MESE
PED ONFH A% R8T (3.8%) , F7-. B BIfEE
WKE2AEUTHERITR >, ONFH #& Non-ONFH
FED LLRE Tl AT 1A R « BRI - 2B 1 A 0
AR OFAGE B BICA B 2T o7 (R 1~
4),

EFIHE 57TR B
[F=7F] FEEN-NEM:- T
[BUREE] 2021 4F 8 AICHEAERDIERAZ AR, 5 7
J75 FTIRIREE L L . COVID-19 B2 HIBAL R B A
BEE L7022, ABERED Mg Bl Xp &g CT X
LITmRT,
FRERE : PEE I, VAZIR - B (20 A X 37 4F) -
BMI30 kg/m*, U7 F L BEREIE: 7L
[F&] ARtk (55 7 i H) L0, BRE, Hrr A L A3
(LAF T~V FHhHRay O 50U, DgIER
DEA RO 51095 A I E L G T L7
D, LAT UL 5 HE RO ke 10 HIE (L
R=U BT 400me) ICTR TEL, B ITHRHICHE
ST ASeY
COVID-19 JJEH% 1 # H TO MRl A7V —=7f
T TERBREFAIZ T1 RIE BIRO S R R
&, ONFH (Type C1) D34 %R H 7= (K 2),
COVID-19 #JiEf4 3 A T T1 AN NRIEHRILL
([ 3) . FARBIZZFT COVID-19 RJE% 12 #»H T



BHOHY, ERZRSARIIE TRIEBL THD (X4 4),

# 1 HIEE--EIE(LY AT - U7 F AZFEIE

ONFHEE Non—-ONFHE¥

(141) (2561) Pl

EER FEAE 1 0 4 0.88
hEED 1 20
®iE 0 1

ERELEVRAIEF HY 1 15 0.62
7L 0 10

DOFAEEE #hY 0 ] 077
#L 1 19

K2 ATOARPITANVARFE -~/ A 00

ONFHEE Non—-ONFHE¥

(141) (2561) Pl
ATFOAF Y 1 21 0.85
L 0 4
FRELYRVEF HY 1 19 0.77
L 0 ]
DOFABME HYy 0 7 0.73
HL 1 18
3 MR MEEOE OF T
ONFHEE Non-ONFHE}
(141) (2561) Pl
BE Y 1 9 0.38
L 0 16
BRI EE HY 0 4 0.85
L 1 21
# 4 MR -BMI
ONFHEE Non-ONFHE}
(141) (2561) Pl
WBC 6120 7000 0.74
CRP 5.2 6.8 0.95
D-dimmer 0.9 1.4 0.18
LDH 470 385 0.73
BMI 30 25 0.21
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3 COVID-19 3&JiE4 3 » H o MRIT1 5878 M4,
FERIREEED SRR TD,
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COVID-19 (Z& D% T AR % EL 7= JE 5]
(2% L CMRIZ V2 ONFH A7) — = 7 i 4
ZIHL . COVID-19 Va3t 1 4 A LW )RR T
FHCORFEIE ONFH 2R H L, FEAE 1L 3.8%
Tholz, ZOBFITEIERTHY | B2 A
IV == 7 U IR R R M X e o T
EEZ NS, COVID-19 RIFEZ DBFITHL T
ONFH ORI R D=2 MRl A7) —=7
ITEHEB 2D, Fio, A0 4 F-FE D ONFH
WFFEHET, 2T EEDNSET S 4L, MRI OFFEAY
FTRDHTH, AT AR B EROHLEE
Cl&, ONFH HEEZWr L7250 T, Afilt, ONFH
P EIEA 2L CUVD,

COVID-19 #% @ ONFH OJEf# %5 TiE.,
COVID-19 [EYet% 2~T7 » HIZRIEEFRD . AT
oA RO FEEEIZ T VR =55 T 800mg
FREE LD B ThHo72 & 7V, ARFFETH, A
TOaAREHGREIIT VR HUE T 400mg Th-o
7o A7 AR ONFH 0 ARCO =it 4%
EL T, @32 HURIZT VR =R T 2g LU
L @ATrARE 4% 2 LN OZE, Oftho
BRI 1- 23720, ZERET DTS Y, 2002
FEIZHATLIZ SARS-CoV-1 (ZBEJ HRFZE Tid,
16\ 2 & (15 Bg ) DAT AR BME S
ALTHY, ONFH (x4 DRt 23723 T
Wiz P = RIFFEL E® COVID-19 %D
ONFH JEfI T i % G- 23D 72 ME AN
72, COVID-19 W AMIA L AN—AIZED A
PEREIL 8538 T RE S 2 s R 2 x E LD, &5
(2 AR PR R el B B [ SR SRR 0 I A T
REETZUSDZERHLNTND VY, ZDEH7%
5O ZlgaslEE A, ONFH R A 2B #L7-
ZEAERMEL TS 10, ONFH (KRB B 1f
IZEDBIEEESNDA 2, KRG B E el
DIMENE KR BRE BREELAESE & F 720 | R tE VD
s e Ry b N e = Y/ e R Nl e & S /N
W, SMEE R BRE SHEESEIED MRl AZY—=2
7Tl it 4 D MRI TRBARETHHT L
5 W COVID-19 FEAE R D TR HE B AARTIZ T
TIC KRR BN MAZ B> TV = AT REME DN S
Do
COVID-19 |[ZRDHEIEMRL 1 7 H EW)
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3)

4)

({2 ONFH 2NESEMEVEICTE AT 5HS, MRI CTHE
ATEIZ, ARCO BV ADATRARE b &
07z B 53 ONFH O3 A %GR8, YA
RAIA L AN—INTPED 2 B M8 [ R S e P
WG L AIREMEDS RIB S AT,
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https://www.who.int/emergencies/diseases/nov
el-coronavirus-2019

Sugano N, Ando W, Fukushima W. Cluster of
Severe Acute Respiratory Syndrome Coronavirus
2 Infections Linked to Music Clubs in Osaka,
Japan. J Infect Dis 2020;222:1635-40.
RECOVERY Collaborative Group, Horby P, Lim
WS, Emberson JR, Matham M, Bell JL, Linsell L,
Staplin N, Brightling C, Ustianowski A, Elmahi E,
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1 BUEEIEE L QOL score & MFHRE

FHBIFR % pfiEL

JHEQ Pain VAS -0. 37 0.04
Satisfaction VAS 0. 37 0.04

Pain score -0. 16 0. 40

Function score -0.26 0.17

Mental score -0. 02 0.91

Total score -0.24 0.20

SF12v2 PCS -0.01 0.99
MCS -0.04 0.85

RCS -0.07 0.73

Total score -0. 06 0.76

OHS Pain score -0.20 0.31
Function score -0.19 0.32

Total score -0.23 0.23

JHEQ = The Japanese Orthopaedic Association hip disease evaluation questionnaire; SF12v2 = 12-Item
Short-Form Heal th Survey version 2; OHS = Oxford hip score; VAS = visual analogue scale; PCS = physical

component summary; MCS = mental component summary; RCS = role/ social component summary

Pain VAS

[—] —
1= tn - n

VAS = visual analogue scale; MFHC = & XK' HHEE &

X1 ‘BEETE{EE & Pain VAS & B
Pain VASIZ. Omm<MFHC=1mm®# Tl¥X. MFHC=4mmO Lt THEIZBHFTH -7,
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V- 7 (SD)
-1 (SD)

5k

Mk

AT IREEEh 2= EHM (THA)
ERIDRN

AT A K5
E MR D A
[opsR:2 R
7 7e L

type A
type B
type C1
type C2

stage 1
stage 2
stage 3A
stage 3B
stage 4

46.7 (15.4) 17-76
23.1 (3.6) 14.3-35.2
AN %

61 56.0

48 44.0

79 72.5

30 27.5

56 51.4

25 22.9

23 21.1

5 4.6

0 0.0

6 5.5

35 32.1

68 62.4

0 0.0

7 6.4

45 41.3

27 24.8

30 27.5
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#£2. W51

: JHEQ, OHS, SF-12v2 OFffi - fiig 2 =7

iR itk 6 7 A itk 14 Witk 2 4 it% 5 4
A5 11 N S EPAY - N O B Y VIl o DU ALEEEE VIl o DU ALEEEE Pl s SR Pl e D ArAE
5% 5% 5%  75% 5%  75% 5% 5% 25%  75%
JHEQ
B o e 792 860 685  99.0 313 215 33 565 232 110 35 325 225 110 10 420 19.3 9.0 10 278
P52 DVAST 69.4 770 560 880 19.7 70 20 290 16.1 6.0 10 180 16.9 50 00 230 17.0 6.5 00 220
T 8.6 8.0 40 110 211 235 160 270 222 240 190 280 223 240 195 280 226 250 190 280
B 6.4 5.0 2.0 9.5 123 110 70 163 153 150 100 200 157 160 90 225 166  16.0 90 230
AL B 10.4 9.0 70 140 174 160 125 235 195 210 140 260 195 210 130 270 200 210 140 280
OHS 259 260 180 320 385 410 343 460 418 430 400 460 416 430 300 470 429 450 410 480
SF-12v2
PCS 235 240 153 321 380 389 281 497 414 410 332 496 403 411 317 506 423 437 346 541
MCS 539 539 461 619 575 576 510  64.1 578 504 523 647 551 558 479 619 542 551 470 616
RCS 359 368 243 482 429 451 357 516 448 474 390 541 452 479 361 548 465 502 381 556
R A ER A A
JHEQ: H ARG/ R 2 AR B ERME, OHS: Oxford Hip Score, PCS: H{ARUMIHE, MCS: FErhigImE, RCS: &E|/42 0w
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# 3 : WigE 1 : JHEQ, OHS, SF-12v2 O « 1iith 2 =2 7 DAL,
TR taeM  firRi—ffite 1Y fRrai—figey  fRi—ilitisyY itz eM-1Y itz eM-2Y fifi % 6M-5Y firf1Y-2Y it 1Y-5Y fiti#%2Y-5Y
JHEQ
5% BE & o fk e <0.001 <0.001 <0.001 <0.001 0.732 0.013 <0.001 1.000 0.162 1.000
Jig A~ DVAS <0.001 <0.001 <0.001 <0.001 1.000 0.624 0.911 1.000 1.000 1.000
575 <0.001 <0.001 <0.001 <0.001 0.787 0.528 0.034 1.000 1.000 1.000
B /E 0.003 <0.001 <0.001 <0.001 0.004 <0.001 <0.001 1.000 1.000 1.000
A B <0.001 <0.001 <0.001 <0.001 0.221 0.180 0.005 1.000 1.000 1.000
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MCS 1.000 0.613 1.000 1.000 1.000 1.000 0.829 0.318 0.054 1.000
RCS 0.986 0.008 0.001 <0.001 0.879 0.208 0.064 1.000 1.000 1.000
M:H. Y: 4

JHEQ: A AIKIEANELF2 M B &R G E 22, OHS: Oxford Hip Score, PCS: HA&RYMIE, MCS: kthaim, RCS: &/ -2HM0E
Wilcoxon #F 5 fHIEA7 R E, Bonferroni 4
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4. - MEEORME

Mimn iR 54 flsal itk 5 4R MRl itk B4R Wimn iR 54
S0 AEDH Y =>3EH Y BAERL=>2FEHY CREDLY =>mELRL DARE
108 55 14 10 29
iy -#J(SD) 471  (15.5) 43.8 (12.8) 37.4 (14.3) 46.1 17.2) 58.4 (14.1)
BMI ) (SD) 23.7 (3.4) 23.3 (3.3) 22.3 (3.2) 25.8 (3.3) 22.6 (3.2)
ANE % ANEk % A%k % ANEk % ANEk %
PERI] o 61 56.5 43 78.2 3 21.4 5 50.0 10 34.5
e 47 435 12 21.8 11 78.6 5 50.0 19 65.5
= AT REEsEELRMN (THA) 78 72.2 36 65.5 8 57.1 70.0 27 93.1
Y 7 27 25.0 17 30.9 5 35.7 3 30.0 2 6.9
3% & AT 1 0.9 1.8
BRI 1 0.9 1.8
AL B BB 1 0.9 1 7.1
35 3 ]
AT aA N5 55 50.9 23 418 9 64.3 6 60.0 17 58.6
B PR O 25 23.1 16 29.1 2 14.3 3 30.0 4 13.8
[y 23 21.3 14 25.5 2 14.3 1 10.0 6 20.7
mHe L 5 46 2 3.6 1 7.1 0 0.0 2 6.9
il
type A 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
type B 6 5.6 2 3.6 2 14.3 0 0.0 2 6.9
type C1 32 29.6 18 32.7 5 35.7 4 40.0 5 17.2
type C2 70 64.8 35 63.6 7 50.0 6 60.0 22 75.9
R
stage 1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
stage 2 7 6.5 3 55 3 21.4 0 0.0 1 34
stage 3A 42 38.9 25 455 6 42.9 4 40.0 7 24.1
stage 3B 30 27.8 16 29.1 2 14.3 2 20.0 10 345
stage 4 29 26.9 11 20.0 3 21.4 4 40.0 11 37.9
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5. BRI : TEHVEE & TRRZER LEE] © QOL 15 m i

(o] HWits 54
S fiE Fh AT DU 5337 455 ] WEE PofE DU 43{S7 #55 BF
25% 75% p value 25% 75% p value
JHEQ
e Ba s oY reT BEDH Y 80.7 89.0 74.5 100.0 0.644 18.2 10.0 3.0 27.5 0.481
WL L 84.1 95.0 77.8 100.0 ' 22.7 5.0 0.0 35.3 '
S 2 DVAS' BEDH Y 66.8 77.0 53.0 87.0 0.138 20.3 8.0 1.0 39.0 0271
mERL 79.3 89.0 65.0 93.5 ' 15.3 35 0.0 23.5 ’
I A~ BHEHY 9.7 9.0 5.5 12.0 0.294 22.0 24.0 18.0 28.0 0.908
BEESRL 5.1 4.5 2.0 8.3 ’ 22.0 26.0 16.5 28.0 :
#iE BMEDH Y 6.7 5.0 2.0 11.0 0.026 16.4 16.7 9.5 24.0 0.669
BESRL 4.9 5.5 1.8 7.5 ' 14.6 15.0 7.8 23.0 :
AL B BEDH Y 10.3 9.0 6.5 14.0 0.784 20.1 20.2 14.3 27.8 0.958
R L 12.3 14.0 45 18.0 ’ 18.2 25.5 6.3 28.0 '
OHS BEDH Y 26.4 26.7 19.0 33.8 0.765 43.2 45.0 40.0 47.0 0.351
¥R L 24.1 27.0 20.0 30.8 ‘ 38.0 435 29.8 47.3 :
SF-12v2
PCS mEHY 26.0 26.7 17.3 34.2 0.030 44.4 45.1 35.4 54.8 0.551
BEESRL 15.0 15.9 10.8 24.1 ' 39.6 40.7 23.2 60.0 '
MCS mEHY 54.5 54.0 48.8 62.3 0.606 55.4 55.3 48.2 62.7 0.201
BE¥ESRL 56.8 56.7 51.2 60.0 : 50.5 53.7 40.3 57.5 :
RCS BEDH Y 35.2 36.0 20.5 50.0 0.256 47.8 50.5 37.1 55.6 0.261
R L 42.2 42.8 36.3 48.2 ’ 36.2 43.4 20.6 54.5 '
T RWIEI N LW Wilcoxon JIEN7 Fike E

BEDHY AL BREOAFHE (69 A), B2 L - CHE (10 ) (ARE : fivATREED » =1k 5t H v . BRE : IATHIER LR 5 St EH Y |
C BE - IhrAiTEE2E & © S 7% 5 Fpt 2R L)
JHEQ: H AR Pk B G E R ZE, OHS: Oxford Hip Score, PCS: H{&AMIE, MCS: HEthioflE, RCS: &I/l
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6. WL : TEEEHVRE] & TR LEE) Ol 5 40 QOL fFR D&k

TEDEH p value
JHEQ

e BB DIRAE BEEDH D <0.001
BEE L 0.009
S DVAS  HEEDH Y <0.001
BEE L 0.007
Jrg Fr BEDH Y <0.001
BEE L 0.008
B 1E BEDH Y <0.001
BEE L 0.007
AL RHEDY <0.001
BEE L 0.213
OHS MEDHD <0.001
BEE L 0.012

SF-12v2
PCS BEDHY <0.001
BELRL 0.013
MCS BEDHY 0.871
BEE L 0.203
RCS BEDHV <0.001
w7 L 0.799

BEDY  ABEL BEOAEHE (69 N, ¥l : CHE (10 N)

AR INATEED V=2 S FEEDH V. BEE « IATEESEZ LoIi: SaEm3EH V. C B : ¥ D
0 S b5 FREER L

JHEQ: H AR/ EL 2 BEER 7 BEHME 2, OHS: Oxford Hip Score, PCS: & lHE, MCS: 5
FpOAlE, RCS: B4 Al

Wilcoxon 55 NEALZ R E
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OA TIZLVEAED R WEEL , 96%& L7, QALY
RO DEREITEREGFT2HE5r QALY T
FRLCTReO7z, THA ITHLBERERR#E 1T THA ZHhEfT
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L 14 HREIABRLZGA O EREE R E & H Sk m %
BDHETHDIN, Y THRELD 195 HTHEL
7~

1. EEE R
ONFH OA PfE
SiE B4 65 196
ERGR) 49.3+17.8 | 63.8+10.0 | <.001
HRI(B %) | 35:30 35:161 <.001
BMI(kg/m?) | 22.5+3.8 | 24.2+4.3 | .006
BRIFHEE | 8(12%) 13(7%) .145
3. HIERBR

TR JHEQ J&9% & SF-36 RCS I3 ONFH #£ T OA
BN THBIZKE CTH- 72238, itk Oz E
Ttz (3 2),

SF-6D [Tl #ite —4ERFE S ONFH #E TR M
MICH T2, ZILRD o7z, ASF-6D 1%
ONFH T+0.124, OA T+0.116 THY, W& DRI
TFBOIRDS T, Mt 10 AERN LB A RE
HEELT-HE . 1QALY DU EFHICE T HERE T
KRB FEEEFELE K 167 75 H . IR BEIEE T
#1176 HHTHY, itk 20 4ER N B HERE
THLRELT- 6 KR EBREEAESE T 84 .
BTN BIEIAE TR 96 J7 1 Tdh-o72(3 3),

4. EE



AFHEIZRITD JHEQ K OF SF-36 DOfElZ ONFH
L OA LD TEERDRNEDOOD  wmEDWE I

* 2. WHEOHTRTE QOL D i

ONFH OA P&

firai
JHEQ 26.7116.0 24.3+16.1 .518
I A 9.4+6.8  9.0+6.9  .023
Bi{E 6.3+5.3  53+55  .759

A B 11.1£7.3  10.0x6.5 | .264
SF-36

PCS 21.4+12.2 25.0*11.5 .142
MCS 52.2+15.7 51.6=15.0 .660
RCS 36.3+18.4 39.9+16.5 .029
itk

JHEQ 54.2+18.7 54.0=18.7 .974
I A 21.2+7.9 22.9+6.2  .160
BhE 14.0+7.4  12.5+8.0  .291

A B 19.0£6.9  18.6%x7.5 | .667
SF-36

PCS 38.0£15.6 37.6*£13.8 .820
MCS 54.6*13.4 55.5*14.3 .254
RCS 43.8+13.8 45.0*£14.7 .762

NTEVMEEZ 2 TELORE -T2, o, HRT#E O
SF-6D D ZE k&t ONFH & OA ORI EE RO e
ST, WHEOEELIBEOHRE 29 12H55LDTH
ST, AFFRIZB W TUIFINBEE O H D 5553 %<
BENTEY, ZNH0MH% QOL KEDJRK L7
TWDHREMED DD,

# 3. WEED SF-6D K OV H %I 2h 5 oD L

#Rl SF-6D
## SF-6D
/ISF-6D (#if#¢ SF-6D—47ii SF-6D)

4y QALY(10 £B) (ASF-6D X 10 X A v 75 METER)
H44y QALY(20 4E) (ASF-6D X 20 X A+ /T MEFER)
1QALY BR/R D7 DERE(10 FEXEREEF 15 QALY) 167 1M
1QALY BROT=D DERE QO F) EREGF+#2 QALY) 84

Atk IR A PHEICLOBINGREBRFNIE DT
FOFE TR AR E MR OMAZIT> TS
WEER DD,

5. #EiR

UEEIZ BT HHIE THA 1T OA BEIZEE~<C ONFH
FECHTRT JHEQ J# %+, SF-36 RCS 2MED»>72b DD,
2137222383 B R0 AT W RER T 2458
b OVAIReSY e

6. WIEHER
3L

7. MM AEORFRR
7L

8. BEXM

1) Seneki Kobayashi, Toshikazu Kubo, Yukihide
Iwamoto, Wakaba Fukushima, Nobuhiko Sugano.
Nationwide multicenter follow—up cohort
study of hip arthroplasties performed for
osteonecrosis of the femoral head.

Orthopaedics. 2018
Jul;42(7) :1661-1668.

2) Konopka JF, Lee Y, Su EP, McLawhorn AS.
Quality-Adjusted Life Years After Hip and
Knee Arthroplasty: Health—-Related Quality
of Life After 12, 782 Joint Replacements. JB
JS Open Access 2018 Aug 15;3(3) :e0007.

3) ERIER. ANTIRBIFIFITICI T 2 F L)
R ERARBIEAMEL 20195 541 799-802.
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ONFH OA P{E
0.493 0.524 548
0.618 0.640 843
+0.124 +0.116 624
1.17 1.11 —
2.33 2.23 —
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KRR ERIRIEIEICH I D KRB FHEHAR B UIYiTD
RUBESRFIRLBEREE

TR ARSTERA, P FSIE, ILASA- o PRI R ORI libsedr
PEREORS, UL, AT, O, R HERE U BB

ONFH Z592 K s - Rt P B 8101 (TCVO) DRz A SR AI & el L 7= i 2 £ Tl
720N, HBETC 2000 4E~2011 FEOIZ TCVO Z i TS AU 10 4ELL_ BB fTRE Cdho7- ONFH FBF 32
il 39 BAffi&, 2010 4E~2019 4RI D ONFH 2D HIGER TAELL EFIaRalglizzsnz JIC
type B $7213 C1 O EF 33 5 34 Bz xt5LL T, RYIBIERR AR EF IR N A AL 7=, TCVO #¥
D 10 FHRAFERIT 86.7% THY , IRAFRED 5 FRAFER (42.1%) LA~ THEICE W BEEHRAAR R A R LT,
TCVO B BESTHBIETEAR X B E 2 MDA TR0 | BAEIZRRI MED U TCVO BECIIRITRE

FObL AR E IR PIEEREL TR EMER H D Z LA RIBS N,

1. BARBEM

RERE BN BB BV (TCVO)X, PERICEV#
H &N KB E BEEAEAE  (ONFH)IZ 332 B iR
FFWMD—2>THY B IEE NS5 ok % fif B0
~BESEL RN THD 2, TCVO ITH Ml
SRMEF I ETHY | JIC type B X C1 ITHFTS
N5, 50 AT DO BEIZHBITDH TCVO & THA O4E
1735 A LALLM (PROMS)I XA 10 45 CR1%:
ThHolEWVIHERHD V, LLesn, Mk
type DOPRAFHIRGBEL L5 LB EIIRA73E, PROMs %
FREG U7 3 IR LS D R 220,

ZZTH AL, TCVO it BilE JIC typeB £721X C1
DIRAFRIREBIZE B O BIFIE A3 . PROMs % L
L. TCVO DR HIBAHEIRAFZA . PROMs ZREfL
770

2. BMIRAE

BAFHRAT R A ORISR EL T 20004 1 A2 2011
412 H ORIZ ONFH 2% L C TCVO Jitif 7L PRFIE
BICTD BT REED 161 1 P& BRE ., 32 1] 39 B
Z TCVO HELUTo, XPHREELL T 2010 4F 1 Hb
2019 4F 12 H OIZ ONFH I THIZDERE DI L,
FAER 1 FU EFRiaRadpmgligsne JIC
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type B F721d C1 OIEFIEL T 33 Bl 34 BIIALRAF
BEELT-, BEIEIRICOWTIERIESRIC THRAEL AR
e B IR A L L, BIETRAFEGHmIZ OV
CiZ Kaplan-Meier ¥ T end point Z A THpE#LL
THELEMBRAERL LT,

F72 PROM FAIZ DWW TR IO BAES BIE
BAFDBRE ~EETT 7 — e b LIEIE D>
72 TCVO #¢ 19 il PRAFRE 13 Bl k5L,
PROMSs & Oxford Hip Score(OHS). JHEQ, UCLA
activity score, SF-12(PCS, MCS)%& VN TEHEL 7=,

3. WIRHBR

BIEMRAFEMA D BE L 5L TCVO FEFITREE
fin 37.3 ik, PRAFREWI 2R AES 50.4 Ik &A B 72238
O, MBI -BMI-BEH#E[E 1+ JIC stage*type (2 B 221X
A7tz BFHRAFEIX TCVO B 10 FRFHE
86.7%. TRAFHE 5 AEIRAFR 42. 1%L A EIC TCVO BET
Bl AEFRTH-T,

PROMs A D B 15 el Tl &R TCVO B
53.4 k., PRTFEE 54.0 A B EITRO T, MR-
BMI-BHiE K ¥+ JIC stage*type | B2 ITERO 7N
572, PROMs 1% TCVO BTt 4R NadBsd 720
FE(OAMHEE, n=16), TCVO itz Bk NGB D 7w



BEOAMEE, n=3), RIFEE(=13)D 3 BECLELIZE
A BRI AT ThD OHS 1E OAGRE 43.0,
OAHE29.3, A7 35.6 T, JHEQ I OA(-)RE62.8,
OA(HE 37.0, FRIFRE 45.2 & OACEED OAMEE,
RV ZENENABICRIF ThoTo, UCLA 1T
OACEE 6.3, OAMEE 5.0, FRIFEE 4.8 & OACEEN
RAFREL Y BT Tdh o7, SF-12 PCS 12 OACM)EE50.1,
OAMRE 28.5, TRIFRE 39.3 & OACBEN OAMEELY
RAFTHY, MCS 1T OACEE 57.0, OAMHE 45.5, I
TERE 52.1 & OACBEDS OAMBELY BAF CTh T,

4. EE

ONFH {Zxt9% TCVO itk 0= HIBIETR 77220
[ZDOWTIE, i EO S TN BIETRIFHRIX Zhao
BITFE 12.8 4T 91.8%Y, Lee BITFY 9 4£T
89.2%", Osawa Hi% 10 45T 91.8% Tdho7= VL L
TWD, ABFZETILTCVO #it4 104EC86.7% THY,
A Al L 7= ONFH JIC typeB F£7-1% C DIRAFERE 5
FERIRAFER 42.1%E LA RIS B AT Th-72, TCVO
1% JIC typeB F721% C1 ICIREL CTHA R ICBIEIR
FFRZUGEL AARRBEZSESE TV,

PROMs (22U Tl Osawa HI2 k5D E TCVO fitk T
YIB £ 11.5 4EC OHS 40.2, JHEQ 53.5, UCLA
4.9, SF-12 PCS 38.7, MCS 48.1° LS CTHY,
AR TIT B 16.9 45T OHS40.7,
JHEQ58.5, UCLAG.1, SF-12 PCS46.5, MCS 55.1 &
[FER7fE R T o7z, AMFIE CIXBIHIABR O/ ML,
DOF T TCVO BEZ 2B T 72824 BB DA
27 Th% OHS, JHEQ, SF-12 PCS, MCS 1% TCVO
itz (B AR OB IMEZRD IR W R D HRE
IVEBICR I Aa 7 THY, TCVO itk D BIEIZ
O IMENBE T EE DK T O—KTh-oT-,
OHS, JHEQ, UCLA (ZRHLTix TCVO fliitk (2B
FROPIMEZFRD I WEEDRAFRE LD A I R AT
AT THY, BEEHR O IMEER O 22T IR
TRAFHIRB B 2R LS A B RAF7R BT L
STWLZERHIENER 5T,

ONFH JIC type B £721Z C1 oEFEIZB W T
TCVO D EHIBIEIRA AN RAEB EL TIRFEIRT
NETHY, TCVO 1Tl D BF R IR OB M AR
STENBEW R ELZRADILICBNWTEETHD,

5. #55R
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TCVO BED 10 4FIRFERIT86.7% THY , (RIFRED 5
EIRATH (42.1%) EHARTHEIC RV BETHRT S
ZR LTz, TCVO BED A STV EEAM 13 B B 2 bt sk
IMEDAHETEZRY | BRI ME OV TCVO
BECIIRFRE LV A B E O I B E RS RE LiR B
BHDHZEDRIBS T,

e

HRFER

A SR

7L

2. PRRE

TR, ARHE B SR, LA s )l
JEUIEL | AR | VEJRE, HPE ER  RRRE 5E
BEFERE N3 2 KRR 85 - 48 b PN S B0
i B HIBIER AN AL, & 48 (8] B A% A&
SURATHES. 45 2021 4510 A 23 H.

[u—

=~

MR AEOIGRR
Frat O
7L

[u—

8. BEXH

1) Lee YK, Lee B, Parvizi J, Ha YC, Koo KH.
Which osteotomy for osteonecrosis of the
femoral head and which patient for the
osteotomy? Clin Orthop Surg. 2019; 11:
137-141

2) WHREA. ZRE— KEREEEEEE 0 i
D—oD TR BFINF & SEFHF 19715
20: 381-386.

3) Osawa Y, Seki

Ishiguro N,

T, Okura T, Takegami Y,
Hasegawa Y. Curved
Intertrochanteric Varus Osteotomy vs Total
Hip Arthroplasty for Osteonecrosis of the
Femoral Head in Patients Under 50 Years 01d.

J Arthroplasty 2020; 35: 1600-1605
4) Zhao G, Yamamoto T, Tkemura S, Motomura G,
Nakashima Y,

Mawatari T, Iwamoto Y.

Radiological outcome analysis of



transtrochanteric curved varus osteotomy
for osteonecrosis of the femoral head at a
mean follow—up of 12.4 years. ] Bone Joint
Surg 2010 Jun;92(6) :781-786.
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KR EEFHREHAREIYIRICEITS 3D S3alb—avnFRAK

FRFFIE, AFFES LD sEdr, TR, LA

AT, BASERK, Hh IS i

COUNRFHEIESMEL)

KR 1-FIA N BB B CVON I I IV RE 2 AR D 578 IV B4 f/ NS T D720 DB EI0 77
ARBRIZOWTOREHIZAE TITOIL TR, ABFFETIFEE 40 42 xREL T 3D Iz —iara M
T VAR B fie NS T D i B B0 A R B A T 272 ORI DUV TR L 72, RS
B2 E U0 A RRE b IRSAHBIL T DITEHHR THY . F-Aita A S HigrysRy HBI A 3R 7o, FHE
RO G U0 TA R TRITED ATREMES B L,

1. BAREM

KRR 85 7-FE] A it N BCR B0 (C VO, TEsk D
W E BIOITIZ 331 DI 70 & O R Z e iR 3
DI OIFREL TE RSN Y, BAF/REG R
WESND ?—J7 N AESE I ARBRDBR
2B To IR R B 1B 23 A3 B) Ch AT IR £ D IV ELAE 23
EZVBELZLENDI>TND, ZHETOWRE TIE,
N £ o B0 P A D HR D & 8 H L DA
FRSHVERE BT B e VS TS DD U8,
B A TEDIET /NS T DH UV T ARBERDOZER
WCOWTHIE R B RTESNTHRN, K
WFZed BYIE, 3D 3ol — 3 aa v TR
BE2E/MNCT BT AREE TR 5720 Ofif
HZAHRIEIZ OV TR T 52 TH D,

2. BIRAZE

LR TP O TR H B CT 2R LI 40
A (T 20 44, 2k 20 44 SRR BT 61.4 7R &%
LU, Bl CT #7tlZ Zed Osteotomy(LEXI, Tokyo,
Japan)Z VT 3D v 3ol —Tarafrorz, ‘50
MO EIZ DWW TE, IEFEBIZB W TKREEFTE
&/ Nigf- e 2 SEBHM EL., Table Top Plane
(BB A E O e L TR E LTz, X E L2 [l
TEUVEITW, EAE A 200 ARSE, B #
B OFIZ I 28 BH Lo Rl 5 7 O 8 Bk
ZHREALLTER L, BUVTARDTAREZE
35mm 72>5 55mm F T 5mm %A TEX T2l —v
BTV, R ZEDOMRHMED b /NS DT AR
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Paam /e TAREEE LT,

FIEHRE T A—Z LU T, HIRA . B O
(L BB DR 1 M £ T ORI o 72
BEZ IR ELCERL ., IBERB UV ARELED
FHBAZ T ~72,

3. WIRHBR

BIERE T A—H L2 B OI0 I A R OF B %
FAARI=EZA | Feii 72 BT A RRITHFB R L&D
SRUVEBIZ TR | B RN RELRDIEE feid 2 7 A
REEH RELRDBIER DT, Foaia A b g
ARV BA 2380 | R A DY NS0 D13 E fc i 72
HARBRIZIKRELIRD NI -T2, FAEAIZHOW
TITH BRI -7,

Beitli7e AR PRI IRAHBEL CUWV= DI 3B R
ThoTohd, ENEND BARW G E R CTHhDHE,
BRELEHHED 20mm i OB Tl A
RF&IE 35mm ThY | HHEE D 30mm Fif#% OFEF] Tl
B 72 HAREE L 40mm &7 o> Tz, i fEsE L
B 7o A RIS U TRS L TR, FHHEND
e AR A TR CE L RREMEAVRIB S LT,

4. EE

HRR I E 2% fo/ M T 2Bl 7e T AR R EHH
BEL CTHY., HRTOEM X B0BE DA REEZE T
TEDAREMEDV RIS LTz, LU HE X AR 21T D
KR VLB O T RE IR AL (2 o TR &L
o TLDI | B 7 TN CORE N LB



Do FTMERENI S IEME THo THERM X b
ERICHEBEZ R ETHOIXREETHY, 17T b
IR EWAS TR WG HITIT RSO LR DT AR
B EICIRE T AMENRDD, LLEOZENE, CVO
OFATRIEO—2>DFEELT 3D =l —iav
ITHE AT RO EEZLND,

5. #5R

JEVELHE S B /N TR D TTA NP2 T3~ B 7280 D
FIFRFRIEIC DWW TR L2 L 2 A IVELHE e 2 i
INZTDHARBRITEE R L b RO BIZFE D T2,
CVO OffaTFHEOFEEEL T 3D vzl —vay
IXHEHATHD,

6. HARHRK
1. G
L
2. FEFEE

D HPBE AFESH LoEh e L
A RTINS BARSERR S EERT KR
Fis - NCEEIINC I 53D L2l
—Tar O M. F 49 [0 B ARRREEEIS A
a4 LI, 20122.10.28-10.29

7. HMFFEEOIBRR
1. RFomts

72l

2. FERHREG
72l

3. o
7L

8. BEXH

1) Nishio A, Sugioka Y. A new technique of the
varus osteotomy at the upper end of the
femur. Orthop Trauma. 1971 20(3) :381-386.

2) Sakano S, Hasegawa Y, Torii Y, Kawasaki M,
Ishiguro N. Curved intertrochanteric varus
osteotomy for osteonecrosis of the femoral
head. J Bone Joint Surg Br.
2004;86-B (3) : 359-365.

3) Tkemura S,
Nakashima Y,

Yamamoto T, Jingushi S,

Mawatari T, Iwamoto Y.
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4)

Leg—length discrepancy after
transtrochanteric curved varus osteotomy
for osteonecrosis of the femoral head. J
Bone Joint Surg Br. 2007;89(6) :725-9
Asano T, Takahashi D, Shimizu T, Irie T,
Arai R, Terkawi MA, Iwasaki N. A
mathematical model for predicting
postoperative leg shortening after curved
intertrochanteric varus osteotomy for
osteonecrosis of the femoral head. PLoS One.

2018 Dec 18;13(12) :e0208818.



MRIKRR B-R OV ABRARERE~ DA

PRIE, BRI, Ik, IETE, KT, MR A3,

IREREE AR

R
(REFR=FRDN Fife. AR

KRB BREEFEAE D50 %23 W AINE THV R B BN IR O IS L 72D R0 T WAT A R [RET 5 44
T0%3 WM CTH DY, FAFEBIZB O CABRIMIZEZ CHY, THAL LU BRI O AL E
HNT K 5o DLRTRSRFCIXmAME GIVEGT ChauX A A SR I 2 I X Fia1TV ., 4867 H D APBE,
RO IO ABZE LTz, THAOFMAMR TS REREH O —>TiEdH 2725, THADYE GVl
D OMTEGRIRO B AT BRI 22380 | B U042 2RI 230, 40T AME Th 2,
Stryker Ortho Map 3D Navigation System%Z & A 352 L1240, TR FEHE, Hm &35 L ElE 3 12
KEREBEIIREATOEA ATREL 72D | K924 H COIRPEA FIREIC LI Z &4 T 2.

1. BIRE®N

AR B KBRE-E 902 T U7 E B0 ABEHA
MEMEIC OV TR EDEMI L UG 52ET
B,

2. Ffh=

KR & 58 B 45 5 80 D 17 (Trachanta Rotational
Osteotomy : TRO) D FHi FH THDH A3, 20204 LA
FAA—Y TICHH R R R DOBRALIZNIMEZ H Y
[ FHE I CK-wire 24 A | ZOK-WirelZELAS S
BINTAA—TITTC2RDOK-wirezZ B> CRADE
NTHIALB OV HEZHEL TV, A A=V D AS
A I B OIHIZRRAZN AL | R DR A K&

OB FEDSFE IRF BN E B0 2 BEL T RF ) |

H I B A EENL Tz, 4 1Al NavigationZ 38 AL |
TR N B L=, TRDORA b~y TF T D0
bt —T Ao F T OB KEETEHEIV, K
FEAR D AUBR TIR S5 D JFIRIZHECAT ), BEfIE1% F &
HNZHRIRGIBH, & D% KA 5 AT %75, /N7
O3[R~ —F 7 VBV HEORE, ZNETIS

BNAT>TRY, BIMNE I E B TIEFIIAFEE T,

HUED FARTRF R TRFR] =, H i 53 300mIfe B T
5,

K& B R K N B 80 47 (Spherical Varus
Osteotomy : SVO) M VK R 25 dh N 5B 800 1l
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(Curved varus osteotomy :CVO) X2 iE N BRIt
THYYFRHZB W I BB T2 FMEL T
B—lIRELCE T, DRANIZ OB ER Iz
HEREORKA T TEZEEL., K-wire ZRELT
RZBINTHIAN, ZEFEREL L TR UV AR E
LT\,

Bk 7o BRENZEY 2021 4 LARE T Navigation 2 H
L. KEEE#BEE X~ A 7R —2 Y — TR LRI,
THTETEEEY D5 &7 5 I B /25975 R60mm,
5872 Ro5mm, /NEDIHZEITRAI /I R45-40-
35mm ([ZTERIRIZE IV ATV, BB R E I~
H—\Z TR E /L RIRRICL TR — 2 ) — I TERAK,
RS B ST ISR T AL —2 g LW

BOLy, v all—ar LIERZEDOE oA
PEZRERLIZDOB F osystem (2 CHEET 5,

3. HIEXNZR

2021 #EJE 2 Navigation system Z{# f L Crijzk D
25D -V IR B RBRE 5 B0k & i Tl
7= 5 EF 10 BEER L, 2012 4E~2014 412 —HIRIZ it
1TL72 5 AER 10 BIfiA beig L7 (R 1) . FBED Type
F O Stage (2 OW T RUTIRV IZFEL 22D o 72
(2), HFtE B 134 total TOFATHEER, Hif &
ABEBIM EMTE 2 W CoJm i rTEig AR A L7,
2R ENE IMP Pro 16 Wilcoxon NEAZFIE E TIT



277,

i
Bk
Sy f& (em)
il (Ke)

#F1 k5

Type
Stage

it

21 ity
28.8 38.2
1/4 4/1
161.6 167
51.4 60.2
2906 (56 10BIE)

Cl 5

Cc2 5

3a 7

3b 2

CV/SVO 6

PRO 4

T2 XRFE Type Stage izl

4, #B

TAHTHERT 225 43 (200,290 47) 7 HA ifn. & 368ml
(230,630ml) , ¥ ABEHAMIL 55 H (48.5,63.5 H)
Tho72(F£3), Folrikef, i &AM m Tk
HELDDH B LRI T-, AT AE
ZENHY, THIMIATHIFICEY 55 AR £ TR T
DHIENFREL AR T, IR 238 T il w] B e 3K
KEFTHLLDOF BTGB O R > T, il

LI (5451039

6
4
5
5
8
2

ATENRAN A RAEBIAFEL 2o T,

FHIRER(53)

L fik (ml)

ABESIRCR)

7 23 W) i8R

#£3 FER oA total TOFEMTIER (43) . Hi
& (ml) . ABEHIR (H) | fii#& 238 nrdhisg

5. SEMIHEE

JERFIL

28 IR BMERRERE Y AT, B ARSI
4 A VRERIRADRELZ2 THA 281D 5% |
ME BT, Wi Type C1. Stage 3a DAEH,
75 PRO2IER 15 43 Hf535ml £ SVO1 R 30 4y
HiIf.350ml, #fi#4 24 A CHlifAEECiREEE7eD | it

24 (56))
fediTotal

260(215,282)
530(379,978)
193(166,230)

85(44,105)

13096 (580)
A7 Total
225(200,290)
368(230,630)

55(48.5,63.5)

92.5(89,100)

g';' X1 28 % HP: AON
0.25 a) A7 Type C1 Stage 3a 47 Type C1 Stage 3a
0.11

c)R-SV030° ARO 20° Varus 1 K[ 30 43 350ml

NS
NS -
D% 2 » H
0.009
NS

4 HBEATHVRAFL . WA EECIREL 72 (K 1a-d) .

SE2:
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45 w7 va— UM [l Type C2. A5 Stage 3b. /&
Stage 3a, 4 PRO2 B¢ 30 43 HiM. 208ml . /£ SVO1
M 40 3 HifL 160ml CTh-o7z, 20 ABTHILRE
<Atk 2.5 7 A TiBrLie o7z (K2)

X2 45 B E AON

a) A Type C2. Stage 3b. /£ Type C2 Stage 3a

b) R-110° PRO 20° Varus 2 R[] 30 43 208ml
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M Tl 2021 4E XY Stryker Orthomap 3D
Navigation system % FVVEEI0IZ I /2> T5,
PRO D55 B OI0RRITAT RIS RBRE BRI O IE 2
B I O LB DO K E 7R TE O HE NG DI
U ISR 2 3 05 i) HRFE LRl HR g 2R E L C
WD, T HIZEINE- G0 31T AR iR AR D AL
HOHLTHZET, FITREO T FikREH O
FfEZ ATREE LT,

E72 CVO IFBIHEISNFIi ThY, BAFZIT AR
WS TNDY | LUtk DR AL T, £
1622 DI P BRENIEAT, D E0 KBRS S i
ITIE G LI B iR i A I3k 167 HdaL .
Sl | Z HE BB DI IO DRI N SWME AN B D
EHAEL . YR SILE 4 IZ K0T A IR
BEEZ RN EATICERE T A2 EITEEICT
NRELIRARTCND, £ CVO i OEREIZ OV T
B DL IRFREIEIT LS B e N S T
B8 a 5= T oMb b o030 | LA BIX
WA BEIZARBAL , 25° PSS TV 13mm, 22°
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F7-. BTl FrttROFEBEHIRSR)IZRE DLW A TEHHTE HTE T 5, Zibb & T, ONFH
FHAAFFEHEL LT ONFH (2% 35 N THE IR OB GRS AT AEFE(HL . T O FREEAARL T OARET
BHEDRETMICELT, B/ NRO 71T, FEREHRI SN B G A 155 2 &2 IR ATH H (R’ 1) & FIE(E
12 AR~BUEL A& MR CAEE T #RE =727 7 AL THREL CEQZRELT,

[EREFR]S RIOFRA CIL, ONFH FHEMFIEHES AR 31 Mk (F2)Dith < 26 4E#1(1996 4 1 H ~
2021 A= 12 AT = ONFH IZKI32HE A T @it 7,073 BREIABERL . EOMEAGANI LT,
B ECIL, BYED 55%% (5D | FANRFFEERD ) 51 k. ONFH O Rl IAT AR A2 59%, 712
— VRN 28%, FNHMHETRLA 1%, W#EHVAS 26T, ONFH OFFHIIE 3 A3 55%, 4 73 42%Th-7=, Fiff
BEECIE, &AM ATED 63% T, FITOFEEAEL TIX THA 23 84.4%, BP 23 12.5%, SR 23 3.2%C, k& 7oifE
PMEDIL TN, TR RO BIZR I 6.7 4F(RcR: 26 47)CL IRl FI3 4.5%(PN, HAIE] 37%, S A 63%)
T, BB DERIBHET 4.65THY, ZD 90 BHFHATHOIL TV, ZBIZBIL TREBRIE F0
Bata1To72,

[iF B E OEIRE T LI X T OREEIC L > TENRBH 7200 T(THA T 4.9%, BP T 1.1%, SR T 0%),
EEHITHE S TIERIRF O L BT EAT T, T OFER. Flit 4 730D 1 430040 5L T)AY Odds
b 1.64 LEUAZTHY, BMI D3MEMNTHIEE @I AZ T, FIHEATT 3% 5 OB 1307 LRl 7 & b
Odds FEBZENZEI 2.82 & 3.51 EEUAY Th-oT=, BIFEA 32mm L 28, 26, 22 1% Odds L3z
2.64, 3.33, 8.98 LA EIAMIENLFAVAZ 3D - 7228, 36mm LA EED NI BEEN 2T,

(i 1 CBE 9~ B fERR T 12425 U 7= 53 BA(0. 75%) St LS L < (10 45T 62% D AEAFR) 9Tl
Bk &72 572 ABS THA42 BEE A FR\ V7= 6,978 BAEICOREICld, ONFH O 5e& FHF RN A B2 falR
[Kf-&72 5T, ONFH OB L TATRARAUE LT L a— LV ZERN RS S D HLGE
[ —R'EE 3.22 Tl ARG B~ 72, THA L &JESVEEED BPIIA B =N T203, TR
FHMEEED BP SEEH SR IIANF—RHRAZENZEH 1.81 £ 9.24 AR AR L ST,

[ChFETOHELDEEIONFH (25525 N T E LT O 2R — MERBIZEF L L T, ZIVETORED
KGR ARSI DN\ EBFE AR LT, IR ETR AR T2 2 ECowET, £F
PERRBIREDS KB /3% 5 D D3R T O ChhoTz, ARIDOFHAIL, ONFH (2[R 7 KB/ CTh D
No=—TThb,

(RERERATLOER]ZOV AT AL, £EEHMORFNEFIRER2)1SIL THY, HED
FREANRTEDbDLEZHND, THETOMAE T, 125 26 FEMITATHI2 ONFH (TKRF 2 9B T
Bl 6,728 BIFOFEHRAEFDIL, FilLod> ONFH (Zxtd2 N T4 HafiTod SERE & RIRE R T2 I SRR O
FE) L2 DIEMRIK B ETe o T2, 2D D fERRIE FIZBIL THEEEHAOZE T, MR TS, MM
Zefn) LCELIEDWIRFSND, Ziubid, Bliiaxd LI3EHik O A TIIBR - WIFHR TH D, ZTEHENE
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FET THA 2475 & LT <IEEMED BV ONFH & T N TYyEfaffio 32

#®1. BEERERAEFIE: EOT L7 7y MIT7EASIZ—E)

AEFIES EBIES | LB HERNEE D BE | OMBRIISHTHRFL TFSV,

ZAREL , R

REWHRSFET DI LIIABRERS AT LMIAHTHY, BEEO DO EEDB LT ITHRERDREN,

HORBBIESCOT — XD FTHH M TT, A NT)
B)W I A T #0451 0 B D FEBIZES - 1996 451 A LA FIE A T W EHaflTod 256152
T ENEROHF A FIOEGIETEZTEA, BB CROVGEEIXIN] M NT)
-] DX ENRITEH LI BB BABZA T 5720 12T,
E; CIMERRA JOA DREA T
= D)F4iTH : FILPEE A H7C AT
E)EEHR: LiLox's A NT)
FYEA: M, F & A7) AT
G)IONFH &F&:  Steroid, Alcohol, Both, None(3£5£0> ONFH), 2(~EH) A
AT
H)ONFH Stage: TX572UF#0%AT:1, 2, 3A, 3B, 4 e N )
DZ DO LIRIDOFM: TxH72 0 AFlEaE — & ~—ANTEIA
1 J)Approach: TELFETFENAFE I — & —ANTEEA, MIS 13 AR ENED FiH
KFEHROEIE: T2 AplZar’ —&—ANTiE A, Bipolar X4 Bipolar—N % [X5IIL CTECA,
Bipolar-N =l \(#%23# 10mm)polished neck TC oscillation A3 70° Riits LA E@ED Bipolar 14 50° Riit:)
LAV R—RUbDORI A MESHA (FIRREO4) A LA,
MAREIQL R—R 2 FO YR : 7 - REMIZ . Bipolar TIXZD {1 50 DHEZFELSGEA,
% N)RXEIEIFBBIE DO H E : polyethyelene(PE)I highly X-linked Z[XBIIL T FEW g N )
] OBl A MEFRDEHEE: N, VY, *(not applicable; Bipolar, Unipolar 72&)% A7) e AT
H | PRBEIVR—RUMDOSH B BUESA (T4 2T
QARBREAR—R O - REIMIZ )N D) DERICFELSREA,
RXREREIEAVMERDFE:N, Y 2 N\ T) AT
S)AILBEA®R: Bipolar ITPEEER, 71X mm Hai AT
_y DAIEBBEO#ME: Bipolar (ZINETE, MEAFIA
1 vBaomEsREE: w3mEE ki LA
VRFRREEY: SEABIZHE> Tat— &~ —ANTREA: n(Z2L), Bl RAEME BILL )
WERERRMBERE(EBFM): BENICHEFNEET DLW 2RE, N, YZAT) M NT)
X¥IEH: ERRKEEE Y DJBEDHFCH, FIIFEE 4 HiC H AT
i Y)¥IFEEHGEEND): AL Y DIBE O AGENE 2 FLil A NT)
% FE R T=EB &R Y 0 DRI T ER GRS ) DTE X CREA (R DA FH R HLETT, )
B | 2BEFHOBITOER: Y, N&2AS fi A F)
AANBFMEITR: BEADY OBATA, FITHEE 4 H7C AT

——el

AB)BFHTRE: EHL /0D [ ERERRE DA CROAGE S O A FHRGHRIZ LB,

conversion=HRin O FEEAOD ZE B | revision=FHES DB, exchange=ARHES iH D A
AC)ERFRAYBEAEY CHFMMEITNO EH : ERERAMIEE Y THEFMMEITNO G O A5l
POEBIEEh, SRERR, BENES 2RE
AD)EE
AD)FE
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2. IR TN BFRE R HIA, SFRs)

BINERKE:
LEERE:
FLIREFRIKZE:
Il KEE:
FERF:
HIPEXFE
HRKE:
HEEKX:
HEEX:
BOEMILKE:
MRFKEEA
EMKRE:
&IRKE:
FRERKZE:
L2HEXE:
=EXE:
REKRE:
KERKZE:

HIDE BRI R R ER 5 —:

BT SRl
KR KE:

EEXE:
IaX=:
BIRKE:
TLMKZE:
fERXE:

ERKE:
R
RGK:

BT
WK

ik & 2HLE

EREAS. FKEA,. BBRE. NIFRT

2l . NBh)IIHEEE

EAEY. FRES

hFIE—. RRELE. BBt

ABEh, MAF E. RERK. & Tt 8K 5
B 3k Bhi@z. 2# E

EREA. TREZ. ERME. SEREF. [#EHHth]
ILARHE. RAEH, ERF. da@z. BEELC
TR #. & BR. it #z. FIFAE. BULEH
R R A E.BSER. ARET

EREE. IMVRT R, DEEZ]

mEE. BHERM

®EK $.HiE ®

B sRE. ©T LiEE. KEERT

BEHREREIL., RAJIEWS, BT

REF—. RE &

Tk 5. [RREH]. EEEN, EHHE
EIRFEE, LA . =AFE

NI IRONTTR Ry 3

KHEEE—. Mk =

EEEF EEF T+

ERIRIL., #E B EHEZE—. DRTRE

WHEE. 8 £ WAEK. ILGFK, ) EEE
MBEE

SRS, AMHER. AT B ILAHF, BhFE. SiHn
HE B BEE B, KT R, $HARESL, TIEE—8. kK,
AT E. KTFiE—. ILAEEA

BIEIERR, AIER AT, BRFBE., EEFHD

BIE 5. T 5. MHEN. BBIE

4 5h. NEEL

bt 5 SRAEED, ILOE—B

PR 8. SHRIEE. FEREA

*NRBAEF EARTEY, [IREMBERNRELA
(FREICB ARG AEB e HICREBLEITFES )
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1. BIREM

RE 3 MR R BB - 5 8 SEE (ONFH)IZ %F 972 A\ L%
BE i E AT (THA)R> Bipolar A T SEE #LiR(BP) T
B O T TR SIS TET
V3, Bipolar N T/ 8AIL, $EHIF 7 D3 polished Ml
T CiE72<., oscillation A% 50° Rij#& C. osteolysis
B DTN BB 2 E D E 72> Tz, Frih R
O Bipolar A B BHCH BP) 13, W (£ 23 #9
10mm)polished neck T oscillation 73 70° Hit: LA L

L7poTERY, 1996 FEIVH I TETWD, -,

BT Tl THA <° BP 1E2 0 Tld7e< | #rittfko R im
BEHRIFCRZELHTETND, ZhbbE® T,
ONFH A& HFZEHEE LT ONFH IZ6Hd 5 A T4
W OBERER S AT DAL, ZOREZEREL

TUKARETHDHEDRKEIMITIELT, J/NRDYTTIT,

KRR Z 06 B G A5 D 2 L IS AT
EFNAZRE LB ZT T,

2. BMIRAE

ONFH &R 7EHEL L C ONFH %6929 [E A T
Wy E AN OB EREERRL AT DB L, F/ RO
1T ERBHR LB N WA 150 2 & A IR
HIHE L FIEARE L ELIT o7,

[WARAR] BAELHOSLN TS THA L BP @
FriRoOA 7T NRMEH FTREIZ/ARV7Z L7 1996
fE 1 HUABRIC, ONFH FHA&MFEEERT B EE A R C
1T>72 ONFH (X3~ 208 N T il A5t e &L
oo NTWiE#lii e, N T E DB O s s L
ITEBEHMTTHY, THA, BP, SR RE%2&E T,
ONFH |Zfe 36 L7 2 IRMERR BREE L) 92 Filih &
-, BEHRAFZ O N THEBINS & e, AFELTZ A
T ARk~ FARON T4 7 (8 Hhf7) <0, BN
BJFR% (Girdlestone)# O FiTI LRI LT=,

(BAEAELAEEE] E4 12 R~FE] I,

KU THALZEZIOR T FIRICHES T gk T
THAEL, M HRA R HEERD ONFH [xd2HEIAL
MBRTOIIELIFZAIVIICATILIEHL THE
<6

PAEE L, BEER. FHEE. TRE80
3k arhbind, A2 FTENEN, BE
EFINICBET 2 IHE 2 B, iEfREotr s v
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2 TR, ALYEFCRbMEE > T D
fiTREE L . Bl AE 29 2BREKRIMBEEIC OV T
FARD, MBI L TR, zoFEE . AT
TS AT HR R AEMEQ BB, B2 RS 5., R
PREGTRAE & (AR B a2 IS T N &2 229 5 &y
LIEHATHY | ZOHER  CHIEEEH@HEN ).,
BRINOMAITOR M, FFIEITH., FFihE T
WEN LY Z i U5 a80%, B L%
AT, BERBIRHE LS & B B 3 RN T 0%
BIXFOEHMEANTIT 5,

[RERT] AARAE B ICBEL ., Bl T — 2 O %) E
AT AV =T — XD FileE ORI F KTz,
TURRANCHL MR & BRERAEER ZB L
fElRR 7 ORREE T NEN ZEa ATy 7 [H]
JHET AT X DRRHT & Cox LBl Y — RET LT
£ DS BRI 21T o 1o, RIS KR
SRR R R « R AR AT SAS &
THEFHENT 51T o 72,

(REBEETOERR] AUFSIEEETFE O A%l
M DBEENTETHDDN, B NIEHRORFETFT il
BT 5, BE KA ID 728l A2VRfE T
LB ITZHIBRL ., DV O TEERIEE | 2 11T . At
TR T AL TIAER R CTELS, EF
BB | LI HRNEE ID BB ORMBRIIANT
RE T D, 1o T, BERSN I BUCITE N Z T
THT —HITEENIR N, RIFFEIX, —FELTEM
R b PR A 28 B 2 LIlGH AR 59 e f B2
FEZBDOFREAGREHTND,

3. HIERBR

[BEFER] 1996 4-1 H LRI 31 fiiix(F&2)T
ONFH (Zkf L TAT o 72 )IE] N A #0713 7,073 B
BT, FHTRAER T 14~98 R CFEH) 51 5T, Bk
23 55%, ZCMEDS 45% Tdh o7, HFEIL ) 162em(132
~194cm), REITFH 61kg(27~129ke) T, BMI 1%
W5 23(11~42) TH -7, ONFH D FHIFAT AR
BEFEGH 5%, TILa—/ /LD 28%, WL
1% T | W& H0) 2%(B 1), ONFH @ Stage 1%, 3 3
55%, 4 A3 42% T -7 (B 2), %Gk BAER O FAFEER:
V%, ZRL28 92%, ‘B EAEIESE BT 6% Th o7z,



Steroid Alechol Mone{# D Both
10N)

Bg1. ONFH OF5 5=

60

3 4

E2. ONFH DJFH] Stage

[FMTRAE] FifrodEALIL, AT THET
DE% DY 63%, MITITAS 19%, RIS TS 10%, T4
8% Cho7=(B 3), YD REIIZBIL TiL, kD
FHIOL D) 73% T, /MBI MIS(minimum incision
surgery)? 27% Cdh-o7-,

AL

B3. FifrtE NIEGEATT HTHE)

FATOFEEAIL, THA 2% 84.4%, BP12.5%(N, 1€k D
BP50%, #rittfo> BP50%, 4J&5MEE 73%, 7 /137
SMEEH 27%), SR3.2%(4% SR 2.6%, “BHH SR A% 0.5%) T
H-7=(H 4),
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BP12.5%(N50%. Al27%)

4 41

LAY -

.
)
-
u
a
J
.
»
U

36% 26% 25% 08% 0.5%

BP-N £SR AIBP-N AIBP ®HISF

e FIB s I 15 4147 3 #Li3 Zimmer—-Biomet, 5T
&7, Stryker), 80 BEFHE FHWGIL TV, B FER
S FHNIBEE O EWH O HA IR porous
coating 44.5%. porous coating 37.6%. 4 J& BP 9.1%.
TV BP 3.4%72 8 TH-7-(H 5),

®4. FiiofH

ol .-—_____.___
= 0 e
a

= W
! 3

cdg

b=
g
=]

snosod

yH-snosod
1ej0dig e
Iejodig
né
segpub

DMy

5% Il AL oo R AL 7713 A0S HA
WM porous coating 44.5%. porous coating 37.6%. 4
J& BP 9.1%. 7 /LX) BP 3.4%7¢2 &,

B FAER S D B E 1L, B A R 28 84%, & AL Mifi
A 2%C, N LB EEC B ER [ B Lo
[E EDMLBERIR2NE DD 14% TH-7-(H 6),

14% 2%
[
N * Y



B 6.5 F130 ik D& A B
* N TEBESC BR 2 ) (& A C L E AR 2L

e FAEE S o A B O M B IXBEE D2 WIEIZ,
HXLPE(f EEBEAE AR = F12)52.5%, PEME R DRY
TF L )18.9%, MXLPE(H & FEE R IE R Y =F 1L
IN)17.5%, CoCr6.5%, Al(7 /437 =7 /L7 THA)3.6%
R TH-o1=(E 7).,

q 1S OEBEROME 77713 E L,
HXLPE(mr“ LFGARY =F L 2)52.5%, PEGERDRY
TF L 2)18.9%, MXLPE(H % E 2R iF RV = F L
)17.5%, CoCré.5%, Al(7 /L3F-7 /137 THA)3.6%
7E,

MXLPE CeCr Al i Dt

KERE =R =M 21 #H(EAL 3 #hiX
Zimmer—Biomet., Fl&7 . Stryker), 131 #FE2NFH DS
Wz, AL EERBP12.5%% kRN IL, 32mm LA
_E 50.3%, 28mm23.4%, 26mm17.0%, 22mm9.3% T&HY
LIRTE RO K E T 32mm UL EOBFAOEIA 3
<o TW=(E 8),

9.3%

=32 28 26 22

B 8.\ L 'HEALBP14% RN 22 L0 32mm LL |,

28mm, 26mm, 22mm,

HIABP 1IN IR DM E L, CoCr34.8%, Delta
21.4%, 73F 18.1%,. P A=a=7 10.7%. AZ 7.9%.
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Oxinium 4.9%, A7 L A8 2.1% Tdh-o7=, (B 9), #Hr
MEFCHS Delta, AZ., Oxinium O DI 4 (2
AL TV,

~
-

TV -

CoCr Dit Al Zr AZ O Stis

S)DOME e LY
CoCr34.8%, Delta 21.4%, 7/L37F 18.1%, ¥V a=7
10.7%, AZ 7.9%, Oxinium 4.9%, A7 L A5 2.1%,

9. NTHEH BP TNH

2T AOF M EIX HA #5010 porous coating41.4%.
porous coating28.4%. polished D& A NAT 2 8.0%,
polished TZRUWNE A MAT A 7.3%, bone—on—growth
HAT 7.1%, HA-coating5.2%72 & CTH-7= (B 10),

>

TVA—
_

w

]

wHsnomod
snound
LMD
uib-uo-auog
£uo i
p Guod
Guods
woazd-1wms
snarod fuged
EOIIBW

10 A7 AFKHAL 1 77713806 HA IR0
porous coating41.4%. porous coating28.4%. polished
DEASRAT A 8.0%., polished TRUVNEAL AT A
7.3%. bone—on—growth %17 7.1%, HA—-coating5.2%73
B

AT LADEE TOEA O I 16% T AN
84% T ->7-(E 11),




B 11 KR E (AT ) DA REE :N: A b
FEMHH 84%. Y:EALNEE 16%,

(iR EEA] FRBIEIRIT ) 6.7 FF0RE 26
)T, BLF%E 294 BIEN 4.5% AU (O ENE
it FA7% 63%), P2 223 DR AR ARk HE2 326 BEFH
4.6% 240 (F' 3), FD 0% FFFHI AT AT
77

+3. BepkrIRkEE 326 BHI ¥ EIHHEHIENE)

BREAE E3) &5
REERE 62 THA
R 53
Stem EHEEH 31
Bipolar dT i f& 5l 27 BP
Osteolysis 27 THA
Stem aseptic loosening 21
PE wear 20 THA
FEf&E(BP7, BH SR5, THA1, £ SR1) 14 BPBESR
Socket aseptic loosening 13 THA
Al liner breakage (ABS) 11 ABS
B8 SRIAMIBH 9 88 SR
ARMD 7 MoM
SR )& FH aseptic loosening 5 SR
SR DR EH 5 SR
IP [ impingement (THA3, £ SR2) 5 MoM
Stem H#718 5
t+33v/BEBIR 2
Socket stem loosening 2
Thrust plate TE#Hr 2
ZDMh % 1 5
ERIE, B3EZTOWEENSFN,

[fif & A A D fERR A F 1954 i X FIF o FEE IS
FoTHEZENHT-DT(THA T4.9%, BP T1.1%,
SR T 0%), R BLE R 23 1 4F LU | oD 42 gl
5,818 BIHI(THAS,639 B, 4> SR 179 BAENICHK >
TIERINF DO 21T - 72, %72 BT (multiple
logistic regression model) D 8. 4Efin 4 SHNLDE 1
SN0 BELL FIEER 2 43l e~ Odds b 1.64 &5
UA7T&H0(p=0.009), BMI AEWIEEEHIALZ T
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(7=0.006), TR 1A J7 17 23% 5 D I5A 13 5 & it
5 & Odds sz Ei 2.82(p<0.0001) &
3.51(p<0.000DEFI A T o7, HEAFEAS 32mm &
e~ 28, 26, 22 1% Odds HeA3ZEH 2.64, 3.33,
8.98 LAEITHIERNLFY A7 53 &< (p<0.0001), FLor
RHARE T, RN NELRDIZEBE DV AT M3 E
<7polz, 32mm & 36mm LL_EEDRIITA EEDNR
o7~ THA BRI~ 7~ sensitivity analysis T [Fl4k
DFERTH T,

(it FATE (B9 B EREF] Ff IR ARk (7 T i
ZETDIREE) 2 & L LT S 8 B A7 SRR HT (Cox
AT —RET V)% YA £ 72 53 B
(0.75%) &M M3 3 L <HE(10 4 7C 62% D A7) 7
TR IR &2 572 ABS THA42 BEERZ RV
6,978 BIEI TR AT o7, T OHFERL, ONFH D75 5
EFRIOBENAE BRERE 1 Lo Tz,
ONFH OEFELTATRARAIERET Va—1 %
P ING G LR ZNHEE A TiIF—Ri
3.22 Lifit APES A B AEA > 72(p=0.002), THA &Eb
AT VIFHVEEED BP A SR 13— R
ZTNEN 1.81 & 9.24 LHEICHAMENELST-(R
12),

08

08

0.7

Bt ek

08

0s

04

0 2 4 6 8 10 12 14
b
12.F1ZEOFSFEIC LA AME(AE ML KR =
PR HITEHE B R4 ]). M-BP: & @45 B 8E BP, Al-
BP: 7 VI EEHD BP,

16 18 20

4 EE

ARIEFZE1Z 8> T, ONFH SN 72 HE S NIHET 51
BT ONFH (ZxF 32408 N T W) (& ity o 2 gk ks
W AT AN SN T, 2, RS T T



WDEHNLO N TRIEIR B L AT A0 R
W7 —4 % AW ZEI3RN & LT, MR ER U746 PH Tl
B R OAR—MRIRBLEI I CTH D, LRSI,
A0S AARERIZDNIT D70 Fha R R A
OENF 5 CERNE I TND0 | [EHEALO
BEE L AT ARARECTHH, TS, A D
WL AANFE B EERICANDZENE LTV
WIRE T, EEAL OB AT 22895
ZENBUR TIINEETH S, 4Bl ONFH WFFEBECTHE
i§L7= ONFH (Zx3 2 A T4 (8 Bafli DX GREAE s
AT B, AE A HOREFR R (@R 23300
LTHY, MEDEBLIM TELLDLEZHND,

INETOFETIT, WE 26 FMICiTbi
ONFHZx} 928l N T4 #ahfs 7,073 BA S A B gk
L. ZNHOM % RS~ T2, TOFER, Kikd
ONFH (2%t 92 N LW #fs o E itk i &2 o
R LE ST,

BEYERLLTUL, D THA OxI5E R
i B EIE 28 KR53 % 5 60 D)V ELE~ | PR R Y
¥ 51 KA < BIEOBIG A A <A
872, ONFH O 5L L UIAT A RE| 25 # 5
DRI 6 ENZ 5 T — L BB 3 BT A ST,
el V=Y = O 1 £ K ] SO AV e S e e PR P 1)
nTRY 2N LTHEBINE LAV RAIEETHD
ENZ D, A a7 B RS AT T, R D
HHALTTUNIBIEEEZ D BLREIETHI T
METHhDHEELIC, BE DRI EETHEEY T
HDHZENZWIZTFIHEEERL K&, A ROFH
A TIE, ABS THA &5 8H SR Ot FENEEIZEL
<HEL T ARIFHMEEAD BP & THA EEA 3
Hol,

ONFH Stage (Z2WTCIL, B HEEEITZH D0 M%
HIFEIZE > TUVRVY Stage 3 73 55%E kb %<, X
EIEA A U7z Stage 4 73 42% T T2, ZOZ LI, B
SHIE S 1% DR DO E LW IC . A T8 il s
T HHRENL N AR TERY, Stage 3 126715
TRFEN I 725, AR O FHRE R Tl IESR
T FHMEEAD BP DIt HYEA S -7, 22 26 4F [
T, AT T b BbiEA, Hiittfto BP (i[5
73%) 10mm] polished neck THMEEEE D oscillation 4
23 70° mIELL B)DBMED NS IO Tz, A lA]
DORRFTTIL, @RS F IO BP Offif HPEN B,
stage 3 TEHEIVITZ2E OF GG CE/RVME
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BNz L CIL, B EE SR L3I iG L TH D,

Tt BEETE B, Bt O B BB SR O i % )
ML U= (YA T MIS 27%, FANORE TR miE
AT 3.2%. 5 FIER & O FEBY i DA B 2 i ARG AR
TF L 52.5%, N LKRIREHEOMENETIvs
58.1%72 &), FTtE AD 5 [ATid, HIMAIED 63%%
w73 FMAEE 19%, BTFMANE 10%, A5 873
ST, FIFOFRHEL CTld, ONFH Stage 3 73 55%
DX EREETHNDH T, THA 28 84.4%E %<, BP 8
12.5%& /07 | REEHITH 3.2 Tholz, 1277
ROBEFEIZBIL T, IRFIEBAL T 15 #1 80 #&FE, K
BREER IR 21 #1131 #&FEA FHO DAL T, I
ORI EAT LD KT BT IX. HA 0
porous coating & porous coating 23 - (ENE
82.1%, 68.9%)% 5D | % F1 & KRB it D& A M
ENTXDEIR ChoT(ZNZ I 2%, 16%), KRG 5B
OEFALT. 32mm LA EOKEEED 50.3% T, 28mm.
26mm, 22mm AAZ AR 23.4%, 17.0%, 9.3% Tih-7=,
J I3 dn O FREN R O L, ) BEZRE AR = F L
52.5%, HERDARITF Lo 18.9%, H55 FEALERY =
F L 17.5%, CoCr 6.5%, 7 /LT 3.6%&72 > TV V=,
NTLEHBP 1IN EF)DOMEIL, CoCr34.8%, Delta
21.4%, 7T 18.1%, =T 10.7%. AZ 7.9%.
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(THA T 4.9%, BP T 1.1%, SR T 0%)., S 24
MHAEDL DA ERT 5,818 BIFI(THAS,639 B, 4
SR 179 BAEMIZH > TfEMR 7 OMata 1T o7z, S48
BT (multiple logistic regression model) DR, Tl
KRR, 77 e —F J5 1A N LB SRS B fERIA
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1@ SFEAE D 26 S S AE L 1= KR B ERIR ST AE

Py s, BAZREE, JGERART, Bt (A B R AR R e R ISR

FNR S VB R T DRI RIS R RIEDIBVER ZEIED WahlZ B W TENEN HLA JE—ErEaE
SR AT 721212 GVHD ZFIEL . ZFDVREDT-DICAT A R 542177225, Wb Eb I RKERE
SABEAESE (ONFH) 238 ELT- 2R U 7= 7= b iR 3%

1. BAREM

& 4 Py 2F Il SiE (chronic granulomatous disease;
CGD) |34 HERPIC NADPH A3 & —PZa—R
THER B RBL TN, FEDOT-H DR
PERE S AVEDZ LN TEARW RS R IED —
KRTHD, ENORAIT 22 T A1 A, 5FTIC
#9230 FlOHE NS TWDHRSD TENARH Yok
EERRE IS R B R B TH D, AR
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F7, KR HEEESESE (ONFH) (21X ONFH %4
WCBIL T, — I A VR oD 38 AR 4310 B 2 6 A 51 oD
JiE IR S SR SN DT D AR N F D% 5%
EISY /S = AN AR

AEF 21X CGD FEIED BMED BBIIRIL T, &
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FIELT- Bl ERRBR LT 1= 75
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JEB L ESEFI 2D REBL AT BRI, 705 O A RE
X9 CITAEE, REITER CEBIEBROY A
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29 R BVE, FLIREN i & SR iR RIS PRy
REJEZ FED IR T 2B OfE R gp91-phox @ 209
BDEAF DU INT VX = R AR I=1-% CGD
CHETE LI, 25 T ALV AR %%, 27 ks,
27 &I HLA R —E D lifin D1 i s MR R Al % 52
fiti, Al GVHD Z35EL AT BA R K 60mg (2T
16 B A, GVHD IXEMEL7=b D0 29 FERFICA %
BAH R A 6, ML o MU B E | MRI IZTH
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ATz, 30 IR N TIEBIETEHAT A, 31 JREF
ZAE N LR B s i 2 FE s a7z,

(FEH] 2)

25 kM, FLIRHNC G 2 S A, B 1 LIRIARIZ IR
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R T=728 CGD LW, 4rsMiEEs., 14m%ITIREIC
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MR Z E i 50 DD AT L0 E B
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REMEZRIZL T Y,
~A7v CT &AW ARWZER RI2HB VT, 3mm R
OB EIE B IADY B 74%(20/27 1)) THCE I



WA ERBOT, Flo, WE RO NI B4
527 Me— DR FFEER THY OBy A7l
1% 1.2mm TH-o7=,

INDDOARMFFEHE R LM EOHREND | T2& 2B
REECTHEHERE ISR EL B TWDHEEZILN
7

5. %5
JEYE DR FIRIZB W TS, VB R R AR
a5z 1= I3 EEIE TH o7,

6. HARFR
1. GmsCFESR
7L
2. FRFEE
7L

7. MBFAEORSRSR
L. FEFORE

2L

2. EAHEAEH
2L

3. Zfth
2L

8. BEXH

1) Bullough PG, DiCarlo EF. Subchondral avascular
necrosis: a common cause of arthritis. Ann
Rheum Dis. 1990 Jun;49(6):412-20. doi:
10.1136/ard.49.6.412. PMID: 2200357; PMCID:
PMC1004114.

2)  ZfEEH. SR, IBREE, e, K.
BRIt E., BB EEE—. BEEEY
(stage IT, III ) 438 P K BB B 132 46 D 5 BRAH
iR BB ET R AL Al A LR B S
1996;16:9-15

3)  Sonoda K, Motomura G, Kawanami S, Takayama
Y, Honda H, Yamamoto T, Nakashima Y.
Degeneration  of  articular  cartilage in

osteonecrosis of the femoral head begins at the

necrotic region after collapse: a preliminary

study using T1 rho MRI. Skeletal Radiol. 2017
Apr;46(4):463-467. doi:

157

10.1007/s00256-017-2567-2. Epub 2017 Jan 21.
PMID: 28108757.



BHERENRBECOFBICRIFIEE

HIASBT-, AAPRERL, fASHS, 1A 52T
GERIHR AT o I B

HIH 51,

R FE ML R BR B BEEESESE CIEE
ONFH OHEATEA D DB
DIRFISAL TR, AR TIEL, ONFH O
B DWW TR LT,
I A BT REAGRD T, BRI RIEIL 76
D DI Th o7z,

1. HAREM
R ME KRS

DIEBEZZHEITIIEL . T OHETTIZHE O EI BNk 22

2

SHEESESE(ONFH) Tl — %I 5E
B

MELHEITT2LB 25N TV Y ONFH Ot TE %
5%&)}:)5@{ i}#{%ﬂlm%%f@éﬂéﬁl r(ﬂ'ﬁmi)‘ EE

I M T ROV THRBTS 285 13720,
AL TIL, ONFH - FEAIZ DWW T4/ CT %
ﬂzjl/\nq:{ﬂﬂb rf%rhm&$k x?/TM@Bg i;}d—f*ﬁn{rb
776

2. BMIRAE

2016 4E/5 2020 412 ONFH D2 T4 B2 THl)
Bl N\ T E i 2 i T L7 166 HEEDHY B | [EIESe
BVEDNTETEBNIBRIMNL it~ 121 CT M35
AT 76 B ZIREUTZ, FATRE - AE T 50 7%
B 50 ], 2ok 26 fil, Body mass index (BMI) 13
¥J 22.9kg/m?, BIHK FIZAT AR 45 i, 7 /La—
Jb 23 5], BRI DORFHEME 8 #il, A (type) 1X C1 14
il C2 62 Hil, FIENOFITETORE) HEUL 308
HCH-o7=,

ZNHDIEFNIRIL, i B~ A= CT 1245
JE & R I s A 24T 72, ~4( 71
CT TIX N CH RO B B DR ik &
Hﬁr“ LD | FRNT R XHGH O A Z T e

BEMAl BBk E LT, U R AN, EMERY
aﬂaﬁ& BRI o3 TR L 720 & PERRTAmIE

;c: ‘?/

158

IR,
NSRRI BIANE2E)

SHOEIRZ R ICHIEL . BIFTE ML T T2 B 26T 5,
ISHERIED B ESND8, JE
Gl

TEMERIREMC 31T DB SR AN L 76
HEAT 22

THORREDF IS I ETHBICOW b E
A8 CT & AW TEBIRERE F2E A D
BT 68 HHH (89%) THED, JEIENE 1mm LA
B (29% TR, EEIEA K RED N2

W ix O &SR & o R D BEFEFRI 43 1T T bR
2mm AT A A HE PRI R DG EZ
NZNRIRAICEEM U 72, & BAFEIE, &R
3mm AN OFIAE KR, #E K O R Tl
FEFHAIL, MTHLAFAMEELI> T2 MO (M
B ZRHAIL, ZOERLVLWERID A TN,
TbLECE R AR RNEL TRHMEL 72,

3. WIRHBR

EVERIRHMIZ 31T 258 1 76 5 EEY 68

HEH (89%) TR, JEIEME 1mm L ETIX&EHT
REEBO T, BEIEHAFEIT 76 FET 22 ‘HIR
(29%) T, EIBIEA KEWERID AREEZ B HH
lﬁf&aoto R P R OR ML EIERICB TS

BAZE B RAT T, BEAEED, B e b1, iE e
REET L DOJEIBIE LV AN EESH Y O EIRIE D J57 3 F
BECEE TdH 72 (p<0.0001, p<0.0001), Receiver
Operating Characteristic curve (ROC fi#) 2L 5f#
Hrcid, B R AEHYOIEIERO D~ M7l
BESERC 1. 1mm, EESEER T 4.2mm Tho7=,

TE T AR OO f =R FHRRE SR, EIEIE 3mm A
D 28 FIHIZBT, EIEIEE MR ORI IE
DARREZFRD TV = (r=0.9531, P<0.0001),

4, EE

ONFH OF BHHE 2DV TOWRE 1T 7 Wl



UAF72BRY CII TR IE A3 B B E 1T RT3 BRI
DN TOWEITR, v 7aCTZ WA ED
TEMERRHM Tl S TR R R 2R DT
JEIBRO A A 7L 1.1mm EFEF /NS, Imm
U EDORFEHTARELGRD TWZenb, il 2§
PRZREIRIE CHIUE 2 IS B A 5.2 TVHEE X
DIz, Fiz, EREFEAMG T, JEEE 1mm A
BT, RIS 2 O M AR B IR TED
FRREZFRO Tz, ZNHEY | FETRIRI B EECE oA
ORI/ D AT REMEN RIB S T,

5. #5R
B CTOIRE 2 IC R BE 5 2 | [EIEEN
REVNEE REE (TR -T2,

6. HARFR
1. GmsCIER
7L
2. FoREE

D AR AFHER, WA 1L B s, T
FE—ES, ZREARIN, H TSR, SN, S
SHDEIE OFL L & FHERE O TE RN — ~ A
ouCTHAZ W RE —. 5 35 [8] A AR
BRI RS, BUR, 2020.10.25-26

7. MBFAEORSRSR
L. FEFORE

2L

2. EAHEEH
2L

3. Zofth
2L

8. BEXH

1) Bullough PG, DiCarlo EF. Subchondral avascular
necrosis: a common cause of arthritis. Ann
Rheum Dis. 1990 Jun:49(6):412-20. doi:
10.1136/ard.49.6.412. PMID: 2200357; PMCID:
PMC1004114.

159



LR EEFRIEICKYIERME O EEERU-FRIE KRR EERIEIEED 1 B

HRFSIEL, (L ESEdT ARMEE, MR B, SRR —RR, AREARI, (LARSLT-| o S

UMK R BTA )

HEICH IR g a 2L, HZEBim O ERIC KR BIR A AU T2 &3 2 DL DR MR R TR

FEIED 1 B+ 25,

64 kB, TV — VHEFREESY, 1 FERTL Ml BRSNS L EL, 1R A (A EIETE S R 7, HU X
FRCRBVEFEDEIE <. MRI Tl B EEE FAZIC A& T1ARE B RO L, HICITE
HEEIE R A>T, CT Tk FIZEBISE m I EERT 35D, THA OBRICHEIEAT OSGERS Tz,

1. HREM

38 1 K BB B BH BE 5E JiE (osteonecrosis of the
femoral head, LA N ONFH) CII'HEH/EIEZHAEL
THIEL , BIEIEMEDSHET T 228N TWD,
Alal, KREREBUTINA B FICh NGB A2 ok
U, BEHEE CIIR<E A ESOEREICLD S
HEL Tz ONFH JEBIZ#EBR L 72D T 975,

2. JEfHI

64 B, 1 ARAT KRR R 7 U B 0D 1 i S
A B, ITEZZL, HAMXH, MR 225 Stage 1
DO TREF M KRB BRI L2 W ST, BRI
THESRITER PR L TNy A R PR 23 B L 4 B
oA Lrp otz BEERRIC T L — VAT Y, 31
BOMAFIHEFL TND,

BRI, & 163 cm, R 59 kg, BMI 1% 22.1
Thole, AT T, BATRAICITBEA T2 707, JOA
AAT AN 41 5L JEDS 68 i, AIRBEEICII Lk
IREJR 23800, AT BB IR ASFE D BT,

Hifli X S CIEAE FUSE TR LNLED
D, KEEE DO EIRLH IR LG TR i TE /2o
720 MRICIL, T15&FE CiflB8H, &5 I low
band |2 XV P EA T2 IR FE/R BRI FRO BT, £
T-HE ] T2 38386 1A S PN B B ARG 2
FROLIVIENS, KERFSHICIZE B IEITRR D LR
Drofe, CT Ol EE Ff B I EE AR DB
7oD3, REREBHIZIZERITRD bV o7,

160

PLEMNG | BB KD E FETR A 1D W Fp 36
PR SR -E BAEE JEAE (Stage 1, Type C2)&E2WT, A M5B
HiR I35 A B OEEICERL THhoaboes
Z 6, THA Z475 78t E LT, i T AL Cid, BE
FI B O EVR A GO 7203 i L7 BRI R
M EIEIZRO LN o T2, Tt~
CT CHEIHEIRIIMEFR CE T, INATO EG il & —
HL e,

3. E®

EE FIEEEZ R LUTIEF OREITN<O0H
DM, F DL LITHUR BRI % B U104 5
ZRUTIERITHY V., FE3MED B FIE AL D EF]
WX, — T, FESMEME ONFH o3
2B T 9.5%ICFE OB EIERT AT L)
WEbHY 2| BERAICH HE FI ORI 8503 &
AU 2,

— CHARIZ DWW T, BERETREEBICHE H
JEIE DR DIVREBIR S TR LS Dp ¥, B
JETED 2B F OGO & TRIE LT AEF S 1T
EEA LR ASERFCIEATEL, P, i 3
FHERITROON T, TF HERICE S THIEL
TmEZ BN,

FHEAOEBIZOW TSRO R Tl 25 E
DHRENH DN, AIEFITOEIEHRZ MRI HE#R LR
HLADLEDLE, EIEITERIROLETELTED,
BB FNZR T IR 13 AP 55 Rtk & il s e L T



ELDHDEER DI,

4,

#58

B EEIE L7 EE P BRSO BEAEEE L COHE
WZEDRIEL T2 ONFH JEGIZARER L 72D THRE LT,

i)

1)

2)

3)

HRER

mSCHER

L

TR

HHRFHE LA ARES AR R
Bl WERRE R AREARI (LREL 7 SR
5 S F 2 A R AR 0 F = B A oo TR
TR UT- R3S MR BR B BREESERE D 1 i, 5547
5] H AR B S P il dE 2. =5, 2020.10.23

MO EEORBRKR
FEFO U

L

EVFESS

BE R

Daud Tai SC, Mark T, Markus B, Patrick S,
Lucian BS. Acetabular avascular necrosis
following high-dose steroid treatment and
chemotherapy for leukemia. Skeletal
Radiology. 2020 Jan;49(1) :147-154

B Fink, J Assheuer, A Enderle, T Schneider,
W Ruther. Avascular osteonecrosis of the
acetabulum. Skeletal Radiology. 1997
Sep;26(9) :509-16

AR, RARTIE, I TaE], =F0h. KR
SR ICBEET U v 7 &k Lo REIGE
BEBIOMFT Hip Joint 20005 26: 14-17.

"

161



FREXBREEREICSVDTERERABOEBEN L&
ZTDRERT HAREMEDHS

High bone mineral density in the boundary before collapse might proceed subsequent

collapse: A preliminary report
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1. BIREM

We hypothesis that femoral head collapse occurs at
the sclerotic lateral boundary of the necrotic femoral
head in osteonecrosis of the femoral head (ONFH)" 2.
However, the degree of reparative change at the
boundary before the collapse and its relationship with
the subsequent collapse onset is still unclear. This
study aims to assess whether the bone mineral density
(BMD) around the sclerotic boundary before collapse

is related to the subsequent collapse.

2. BIRAZE

We reviewed 225 patients diagnosed with
atraumatic ONFH in our institution from November
2016 to May 2021.
diagnosed with JIC stage 2 ONFH based on x-ray, CT,
and MRI; 2) classified as JIC type C1 or C2 based on

coronal MRI; 3) without a dysplastic hip joint. Finally,

Inclusion criteria were: 1)

19 hips of 19 patients (17 males, and 2 females) were
included in this study, with a mean age of 44 (SD 14,
range 20 — 74) years, a mean body mass index of 22

(SD 3, range 17 — 26) kg/m?. Regarding the etiology,

162

6 patients reported a steroid intake history, 1 patient
reported an alcohol abuse history, and 12 patients
were diagnosed as idiopathic ONFH. In addition, 7
hips in 7 patients were classified as JIC type C1, and
12 hips in 12 patients were classified as JIC type C2.
According to whether the subsequent collapse occurs
within 3 months after the CT examination before the
we divided the hips
(+) group (m = 9),
Subsequent—collapse (-) group (n = 10).

Using CT data in DICOM format, we constructed
the finite element models (FEMs). Each of the FEMs

collapse, into 2 groups:

Subsequent—collapse and

was composed of the pelvis, the cartilage, and the
proximal femur. BMD of the sclerotic boundary and
the necrotic region was assessed. Then, the BMD
ratio was calculated as BMD of the sclerotic boundary
divided by BMD of the necrotic region. Equivalent
stress and shear stress at the lateral sclerotic
boundary was assessed. The receiver operating
characteristic (ROC) curve was used to assess the

predicting value of BMD and BMD ratio for collapse
onset in pre—collapse stage ONFH.



3. WIRHER

The demographic data of patients, including sex,
age, BMI, etiology, and JIC type, is not significantly
different between groups.

BMD of the sclerotic boundary in the
Subsequent—collapse (+) group was significantly higher
than that of the Subsequent—collapse (-) group (p =
0.0313). BMD

significantly different between groups (p = 0.3282).

of the necrotic lesion was not
BMD ratio of the Subsequent—collapse (+) group was

significantly higher than that of the
Subsequent—collapse (-) group (p = 0.0031). Stress
value of the sclerotic boundary in
Subsequent—collapse (+) group was significantly higher
than that

of Subsequent—collapse (-) group

(equivalent stress, p = 0.0071; shear stress, p =
0.0143). In addition, BMD ratio shown a good
predicting value for subsequent femoral head collapse
onset in pre—collapse stage ONFH (AUC = 0.97,

Cutoff value = 1.48).

4 EBE

The femoral head collapse has been reported to
occur at the lateral sclerotic boundary in ONFH" 2,
Using FEM analysis, stress concentration at the
sclerotic boundary has also been observed®?.
However, the influence of the reparative process on
the femoral head collapse onset remains unclear. In
this study, we preliminarily investigated the influence
of the degree of the sclerotic change around the
boundary on subsequent collapse onset. Our results
demonstrated that BMD in the sclerotic boundary
region is significantly increased during the reparative
process, which is associated with the subsequent

collapse onset.

5. #WR

BMD around the boundary region before collapse
is associated with subsequent collapse onset in
ONFH.

6. HIRHER
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1. BREH

Given that pelvic tilt influences the load on the
femoral head, it is possible that posterior pelvic tilt in
the standing position could accelerate femoral head
collapse progression in ONFH. However, little is
known about the sagittal pelvic posture in the
standing position in patients with ONFH. This study
aimed to test our hypothesis that the sagittal pelvic
posture in the standing position correlates with the

progression of femoral head collapse in ONFH.

2. BRAZE

From July 2016 to December 2020, 234 patients
diagnosed with ONFH who underwent surgical
treatment at our institution were evaluated for
potential inclusion in this retrospective analysis. The
inclusion criteria were: 1) onset age > 18 years; 2)
diagnosis of atraumatic ONFH; 3) JIC stage I at the
first visit to our hospital; 4) no history of surgery on
the spine, hip, or lower extremities; 5) availability of a
standing plain radiograph of the hip just before
surgery; 6) recognizable femoral head morphology on
the plain radiographs at the first visit and just before
surgery; and 7) no hip dysplasia. In patients with
bilateral ONFH, the more severely collapsed side was
included. Finally, 107 patients (107 hips) were

included in this study.
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The size of the necrotic lesion was measured by
MRI using method four reported in a previous study",
and was furtherly stratified as < 50% involvement and
> 50% involvement. The location of the necrotic lesion
was classified according to the Japanese Investigation
Committee (JIC) classification system®. Using a
2D-3D matching method as previously described?,
sagittal pelvic posture in the standing position was
quantified as the angle formed by the anterior pelvic
plane and the z-axis in the sagittal view (APP angle).
An APP angle < 0° indicated posterior pelvic tilt.
Femoral head collapse progression in post—collapse

stage ONFH was

Collapse speed was calculated with the following

quantified as collapse speed.
formula: [(collapse extent just before surgery) —
(collapse extent at first visit)] / (time from the first

visit to surgery).

3. BIR#HR
The mean APP angle just before surgery was
(SD, 6° ; range, —27° to 13° ), the mean
(SD, 10° ; range, 30° to
77° ), the mean size of the necrotic lesion was 48%
(SD, 15%; range, 15% to 90%), and the median collapse
speed was 0.42 (range, 0.01 to 3.0) mm/month.
As ONFH progressed from JIC stage IIIA to
stage IV, APP angle decreased significantly and

f40

pelvic incidence was 46°



continuously. After accounting for all the analyzed
factors, specifically sex, age, BMI, etiology, pelvic
incidence, size of necrotic lesion, JIC type, and
contralateral hip condition, both the exploratory data
analysis and multivariate regression analysis
demonstrated that size of necrotic lesion, JIC type,
and APP angle were significantly associated with
collapse speed in patients with post—collapse stage
ONFH. In addition, the APP angle showed a negative
correlation with collapse speed (r = —0.40, p <
0.0001), and size of necrotic lesion showed a positive
correlation with collapse speed (r = 0.36, p < 0.0001).
Collapse speed was significantly higher in patients
with JIC type C2 ONFH than those with JIC type C1
(p € 0.0001) or JIC type B (p < 0.0001).
Furthermore, after stratifying by the size of the
necrotic lesion (< 50% involvement and > 50%
involvement) and location of the necrotic lesion (JIC
type C1 and C2), a significant negative correlation
was observed between APP angle and collapse speed

in each group.

4 EBE

It is important to understand the mechanism of
femoral head collapse progression in ONFH because it
generally leads to a hip OA change, which significantly
worsens patient prognosis. Recently, the high pelvic
incidence was reported to be associated with femoral
head collapse occurrence during pre—collapse stage
ONFH, potentially mediated by posterior pelvic tilt*.
Moreover, posterior pelvic tilt in the standing position
has been reported to cause decreased femoral head
coverage and impair the hip loading environment in
both dysplastic and nondysplastic hips.>™* Although
the above information suggests that posterior pelvic
tilt in the standing position might influence the
femoral head collapse progression in ONFH, no
research has investigated this issue. In this study,
ONFH progression from JIC stage IIIA to stage IV
was associated with a significant and continuous
increase in posterior pelvic tilt in the standing
position. After controlling for the potential factors, we

found that the size and location of the necrotic lesion
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and the sagittal pelvic posture in the standing position
were associated with collapse speed in patients with
post—collapse stage ONFH. In addition, posterior
pelvic tilt in the standing position was significantly

correlated with faster collapse speed (p < 0.0001).

5. #EiR

Sagittal pelvic posture in the standing position
might be associated with femoral head collapse
progression in patients with post—collapse stage
ONFH. In addition to the size and location of the
necrotic lesion, standing pelvic posture should be

evaluated in patients with ONFH.
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EMTERNIETHD, bbb, FHERRIE T Z A
AUV REEBED Stage #EITIZEDLDTIHAL,
Stage 2NEITUIZREREL T, BB AE T 572
DR DIHMEL CEFHEFIRE 77 A A R EALL
TWHHEEMEL B 2 Hivd, ZORREBERE R 720
ZIE, HEWTEI R R NV ETHDHEE XD,

5. #Eif

WIeHN k%5228 7= ONFH HE OFHEF IR
T TA A NORHE AT L 72, ONFH @ Stage #4712
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n=86

MRS - e (RElH)

45.8(12~82)

PERICE %) 50:36
SV BMI(=+ SD)ke/nf 23.2(+3.92)
5 B 190 0> A5 (7 L ql: it f1) 5:57:24
Type
A 2
B 7
C1 30
C2 47
Stage
1 4 Iz
2 8
3A 35
3B 30
4 9

K1 TypeBIOBEHERRET T4 Ak

SVA (mm)
100 -
50 -
0 N —
50
A B C1 c2
Type
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X 2 Stage BIOFMHEFKRET F A X b

SVA(mm)

100

50

-50- i i i i
1 2 3 4
Stage

#* 2 RXBAETROF E T ORH LR
i Ba i Jll(n=57) il (n=24) p fiE
i (£ SD) 46(+15.8) 48.4(+12.8) 0.509
PERI(R %) 35/22 14/10 0.808
15 BMI
(+ 8DVl 23.5(=4.29) 22.6(+3.15) 0.332
Type(A/B/C1/C2) 1/4/20/32 1/2/8/13 0.903
Stage(1/2/3A/3B/4)  1/5/24/20/7 1/2/10/9/2 0.971
SS ° (+SD) 34.5(+6.44) 37.9(+6.60) 0.0394*
PT ° (£SD) 14.6(£8.01) 13.2(%5.68) 0.44
PI ° (+=SD) 49.0(+9.61) 51.1(+7.95) 0.351
LL ° (+SD) 42.6(£11.9) 41.0(=11.1) 0.565
PI'LL ° (£SD) 6.37(=14.3) 10.1(+12.7) 0.272
SVA® (£SD) 15.8(+=37.4) 19.4(+37.4) 0.696

*p<0.05 BEEDH Y



KBEBERIRSEIEIH [T D KB BIRHBE L EREITEORE

VL G EAS SR B ME ORBCRF B AR ATTER, B EhRE T AR

wik W
T S
R IEA

(B S5 It HEBAME)
(RBCRFR AL RITTER, S B RE)
(BIRRF KRB EFSRATER I

ABFFED B B9, RERE SRR 31T 5 KRB B BRI T L A BB E O BIEA NI T 228 Th
%o RERMFFHEIRDZ 101 IxBAfIZ 12 7 H LINICKBRE BHHEREA 7D 7-Hf(collapse FR)E ., FBH7RNT
7% (non—collapse £f) @ 2 FEIZ431F 7=, lateral center—edge angle (LCEA), anterior & U\ posterior center—edge
angle. anterior X U posterior acetabular sector angle ZJH|EL 7=, lateral center—edge angle 23 KERETAEIEE

BEIRBEEZERO . D cut off fllL 28 ETH-oT=,

1. BIREM

RIRE BRI SEAE (ONFH) 13, #3132 i B
Hiz o EEIL, HEEHE TIEUIXUIX KRR E B
JEEELBAfAIEICE DI DD 1Y, KR TEEEE
(Z XD X, LU BIEIR A7 FAro A TR B
B AT 2 & IR RIS O RN D, AT T,
ONFH #BHFIZH1T D R T EZICBEE S 5K 1
DIRAESH, BEIMEREDOY AR AR, BLONE
B KRG BB OHETTIZBIEL T D Z &2 B
L7z 9, ZAUCH-SE ONFH &2 438 R k450
SOMDFERRBIRESNTEY 7 ONFH DA
ZICBEE TSP HRIN LU CTH A THHIEN RS
WTCNDY, Fo, fHF1) 37 A—21%, ONFH D%
SE, T4, IRERUEEBET 2L HIL T0D 2,
ONFH |Zxt L TR FElEE BI0I AT o5 D1,
B AOWENR o2 LB EEAEN EF L, K
BRGSO LN EIT T 5720 THD 10, Ll B
HHEOWFEERIE 3 DOk G SR, Bl
M) TRZR->TEY, BHHOEBEROETNRED
REMBLRENIEIARAHATHD, SHIT, Pelvic
Incidence (PI) 23V BE I RERE BRD R T #5313
Rt ThiHEMESTEY, ONFH BHFIZBITS
RERE B ORENH 5 FHEE R HD 1Y, Ll
SO TIX, PL LR A/ —F L0 I BI#IX
RHOHIT P ONFH 12315 KRG SEEEEL P &
DOBEIIO T2V, ZOXDIZ, ONFH BT
BUTDHEWE L KRG S EORE TR IS
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TV, AiFZEd B A9IX. ONFH BEICBIT5HE
EEL KRB TEEIE L OBRE PO THIE
Thb,

2. WIRAHE

XL 2008 4E 1 H7nb 2018 4F 12 HIZYPET
ONFH &R2lrai, 1 L EDO7 4 —3 i fETh -
72551k 51 BAHG, &k 50 B 101 BIEiI& R GL
L7z, R ET 44115 %, F BMI X 23+4
kg/m* T -7z, JIC S FEICI DML Type A 23 9
B, Type B 25 14 BAHH, Type C1 75 47 B, Type
C2 73 41 BAffiThH -7z,

RIRFHEEILEm G & NTY = AR D5
K HEEIEE% SYNAPSE orthopaedic measurement
software OP-A % TR L7z, KBRS BT 1E &
DRI RFCHREE LT X BRBR & bl LT, RS
Imm LA EHEINU728556 . RERE BEAS R L 72 &f] b
L7z W, 12 o A ANIC KR SR B A R - R %
collapse Hf, KRB BEEZB Do BE %
non—collapse &L . 2 #EIZ0IT T2, collapse AElE 35
RHi. non—collapse #ETIE 66 B CTH-o7=, MR,
i, BMUZ TR CAH EAELZBOR-7 (p = 0.58,
0.30, 0.98),

FEWBIT RGO R LEZEBHCTATAAT
FEEL7= (B 1), &KW Tid lateral center—edge
angle (LCEA) ', Z-RIWTH Tl anterior center—edge
angle (ACEA). posterior center—edge angle (PCEA) ',



whor | T X
angle (AASA) & posterior acetabular
angle (PASA) ZJUEL 7= 1, fRI 2260 /3T A— 2 Dl
TENZIE, 3D template; Kyocera ZfH L7z, ZHHD
ST 3 IROTHIIZ FE) CEIRU 7z, RARMrE , ek W
1A T E B W TR E BRI I 2R EL . B
PO EER L, PLIZ ANE Emod mficiEEg
ML, Z O RN RIEE O T L ETOMEDIT
AELTHESN 2,

HEFHiENT &L C. Shapiro-Wilk OHjE % FVWCIE
M2 FEG L 7= % . Student’ s t—test, Wilcoxon
Signed-rank Test Z IV NCEEFNZZENH D)% FEAM
L7~ receiver operating characteristic (ROC) B34
#H1% FAV T, collapse & non—collapse ® 2 #:CH B=
EROTNTGA=Z DT "N TEERE LT, #at
fEMTIE JMP® 15 (SAS Institute Inc., Cary, NC, USA)
(ZTATV, p<0.05 ZATAHHIICA B THHEER LT,

anterior acetabular sector

sector

3. WIRER

LCEA ®X-¥4)fiil % non—collapse ¥ Tl collapse FEL
DEBEICRKEN-7-(32° £6° .28 +7° | Rz
4° p < 0.01), PI LZDfho A ZEMEORIE Ml
(ACEA. PCEA, AASA, PASA) IZIX M BERTIC 21700
272 (3 1), ROC bt o 5 KRG TS
DOES#EMEE 7R3 LCEA OFIfEI 28° Th-o7- (EE
=0.79, FFEE=0.60., ##F FTEHE=0.73; 2),
LCEA28 JE Kb ThHAEH DO FIE 1T JIC type,
Steinberg grade 7% sever (Z72FUIEHE L T (F
2)o

4 EE
ONFH (%, Ml 4 g CRARE D [ E 4 5| &
BT AREMOHLHEERERETHL Y, HEWEL
JSC 3 2 i) S ) /8T A=A d | KR B S B
BB AIREMED DD 1Y, ONFH D4 AT 2%
WHECLCEA 73 28° AR OFERTld, REREFAE
BOEIENEL DI ENDIoT-, TOHRIX,
ONFH (2% 258 HE 0l a 872D D FrT-7e
LU CRIACE D ABEMEN B D,
AR I T, BB Z G 572D I HIE
L7z 5 DDA T A—42 D5 1 - (LCEA) 72
SRR BRI B L B L Q= N D 2 EL
BRI B B I IX B3 Db DO Tho T, FIEK
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BNARAG3728 AR 2 9 BEINED |5
1610 B RAF O AR ENE BI85, ONFH (2%}
5 free vascularized fibular grafting % D& EIEiD 4
173RIZ LCEA M85 L0 9%, ONFH
F O KBRE B O AT 112 F RIS E 10 A3
FHTHLEVOHME "85, Fx OWFFETY,
LCEA [3JEBELBHEHL Ty, ZO IS, £
DGR EEMEIC TR %D, T2, Fox OFER
1%, ACEAL Pl I ARIREHHEBEEEL W%
RLTCUZ, Kwon DI, PI 2N KEWBE 1T E 4 15
2380, ACEADAK T &R BHEEEIZ D723 % \]
BEMERHDERE L WV, LinL, S IXFIZEYEIc
DWTITFAEL TRV, Fiz, BB EIE B
LI F TR T, T FORRERE PLICHBEN 2
W AR T HELHD Y,

JIC type Z3¥A7% A+B, Cl, C2 DJEIZEL/RDHIZ
DI T, LCEA 73 28° Rl &72 5 A E I+
HTENPRS Tz, KERE FEEEIE D R E SN E 73 [
UTH, HEWEICLSTJIC BHENE DD, JIC
X A7 Cl, C2 TIX A, BIZH A~ LCEA28° LA FDH
FHOEIG P EL<RDZENFITESD, ONFH B#F I
3172 JIC type Zr¥A & KRB BRIEEE L OBEE M3 )
HENTWS D, JIC type A BELOB Tl RBEEE
> fnf B RIS ot 9 B BE AR AR IR D FI A A/ N E A,
type C1 BXUN C2 CIEABREFAD faf FEAEIRIZ A5
DEFEFIROFNA IR EZND, KERFFAEED type
AEIEIE, W EORELFRRE THY ., BHEIEDRF
TED KR 5H 3O B Z 2 BE K 7 ThH I L3 b
MoTz, £z, LCEA 8 28° KiitidEI A 1T Steinberg
Grade C Thb i<, Steinberg Grade B I Steinberg
Grade A I0HD 7oz, ZILETOHFIE T, KR
BIESEMERE DOBRFEDNREVNEE, THA 2507
DIAT ORI EFHEEE DOV A7 LEET 5280 #
BENTWD ¥, Fox 13 Steinberg 43 %% FIVTHESE
DRFEZ ML 7= 25, LCEA 73 28° Kiiii T
FHDE|E1L Grade C b o7,

AHFZFED Limitation &L TIE, B —IZEEORE
LRl L7 o 7c 2 & Th D, JIC type B THEEN
2mm DL ORI TIE, JEEN I FOER TR 2
TEMEESN TS, JIC D type 3FEIL. TFEED
FIENTINZ T, EEEORE LRI T, 51T,
AARNDBERERTGLEL TS, — KA, BCK
NTT V7 NTHARTEEERS BMI S KEW, ARk
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K1 ORERE SRR & B SRR & OB

Collapse (n = 56) Non—collapse (n = 65) il
LCEA () 28 32 <0.01
ACEA () 58 59 0. 42
PCEA () 99 101 0. 46
AASA () 60 61 0. 88
PASA () 95 96 0. 40

LCEA = lateral center—edge angle; ACEA = anterior center—edge angle; PCEA = posterior center—edge angle;

AASA = ante c ular sector angle; PASA = posterior acetabular sector angle

F2 RERE AP & RBREEREEE & o Bl

LCEA < 28° 0dds ratio pfE
DEIE (%) (95% CI)
JIC type A+B 9
C1 38 6.52 (1.64 to 43.83) <0.01
C2 48 9.84 (2.34 to 68.38) <0.01
Steinberg grade A 14
B 13 0.89 (0.15 to 7.04) 0.90
C 51 6.44 (1.57 to 43.90) <0.01

JIC = Japanese Investigation Committee; LCEA = lateral center—edge angle
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K1 FAHFEEO ST A—ZEHN 71k

(A) FEIRBITE 2N T, lateral center—edge angleld R BRE 58 H /04 82 FEE AR S H BH OB RE FAMIR &85
BREDORTAEL LT, (B) SR WrmiiZ 38U VT, anterior center—edge angle & posterior center—edge angleld. & 589
DZ L TR ERREE IO L FERTR, FSG&G@OMEN T AL LT, (C) il 2350 T, anterior
acetabular sector angle & posterior acetabular sector angleld. & BEF L a2 BA KRR H AR O EFERTR., S
%G BDRREDN 2T A LU 7=, LCEA = lateral center—edge angle . ACEA=anterior center—edge angle, PCEA=

posterior center—edge. AASA=anterior acetabular sector angle. PASA=posterior acetabular sector angle,
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miRNA D722 B bR & HAEEEELT5H 0
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(CRICRFERFBRE TR e Bl EREE TR0

FIP TR R MR R SEAE(ONFH) D BHER 7 Th 528, FiE BB HIE 83 A CHEICIRFL, &
BUEICZ L, MEHRART RLIE, ONFH O BE K -2 E IR T o LW 2 FBIRIEIEL /20 LR
72T, BEM M DIiERE <, ONFH OB K 723 BBV THH LTI HRE A MEEL T,

1. BIREM

FEREME R S SESE(ONFH) D38 AR 2B
DRFELT, AT AN BEMEAGE, B
HESNTNWD, AT ARG EIZBL TR, 7LR
=Y AT 16.6mg PAE/ A 2% ONFH 84k L Be5
LTWAEHESITEY U 2RSS TR A HE
Thd, —H7 ., BEMEAIEIZEL TX, 147208
s 7 —/ 5(g/ 1) LB AE S OFEDS 3200 LA L,
MR BILTI 20 A/ H LA A3 ONFH S84 & B
LTOBERESNTODR Y, ZhbOERITEC
REIKIFLTRY, 20 H CHERICITRD Fid
DEREMED 8D, IS HIZEHGONE R O T BRAT:
A TR F O ER X ANIRRE TH D, T T,
B KD B E A R ik A E B IZER L,
ONFH #3#® GGT (gamma glutamyl— transferase),
MCV (mean corpuscular volume), AST (aspartate
aminotransferase), ALT(Alanine trans aminase) D
AffIEL. ONFH OBIERF 3 FHIBMESE CThLH L2
Wr & BLIFRIE L 70D | ARGERA L T, ARAFSED
HrIE, BEMSHT2MERAEEGGT, MCV,
AST,ALT,TC,TOIZH1F %, ONFH O B[R 775
TEMERRIN & T DRE A RRGET 52 L THD,

2. BIRAE
SHE21Z. 2010 4E 1 A 736 2018 4E 4 A iz ONFH
(LY R CRIE T A b T S AT E e E S 109
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A 109 BAfiChHDH, 1 M S 7-0BIRT s ) —/1(g/
) SR OFED 3032(drink—years)PL b &7 551
Gk 7 )La— LR ONFH L& L= Y, 26 A(Z 5/
B 2DMBT N — L BE(AL Bf), 780 83 A (& 59/
B 20037 =a— ) LIERENO BHICHhESN, B
PICH B A2A78 T, FRATE B IXFAITAT 1-3 EKED
MEMRAIZH1TS GGT, MCV, ALT, AST, T-Cho,
TG OIETHD, MFHEE L, AL #EE NO B0 2 B
W CHEMAMEE 528, M FEBIOBMI &
~yF ST 2 BEH A MAEEA T AL
(Mann-Whitney U test), #HRAfHET L2—/LEH
H ONFH 2o BfRE 773 ROC HIFRIERL | &3
HIEH ORKE  FH | Area under the curve (AUC)
ERHL, THIEEDZFHET 528, THD,

3. WIRER

AL #£E NO BEO 2 BERICH T 54 AL BET,
GGT. AST. ALT N EICEME TH -T2, B D)
BN, BMI 2~ F 8472 2 BRI T 35L .
7 a— )L T, GGT, AST. MCV 23 &5
EToHoTe, (K 2) MAEMELET La— LEE 2RO
BIfR%A 7R ROC HifA1ER 32L&, GGT, AST,
ALT, MCV, T-Cho, TG ® AUC |34 % 0.795, 0.731,
0.709. 0.600. 0.459. 0.535, 1EMEFE %4 % moderate.
moderate, moderate, low. low, low T&HY, GGT D
THIREA e o7, B 725 E B CTh



HEFHITD GGT OFFFLE/IREEIL, By b A7 fii%
36.5U/L &9 5L 80% / 76% Th-o7=(F 3)

4. EE

ONFH DI & E(y GT, AST, ALT, MCV, TG,
TOEMATL , BIEK -2 7 L — )L ThHOHNENE
HIRNT DRE A MRGEEL T2, BRER 237 L a—L T

HHEFHETDHIRELLCE, ARl 6 SOfRIED H
T, v GT BB THY, T OREEITHEEET
BT, MIFRAFT A ONFH O BIHE K% T48

FTOIRIEEL TH M BT U 7o s 1338 2 230
LAT=RYTiE7evy, v GT fEicBIL T, 35U/L LA

ERT NV EZEHROBETHLZ L, ZEHIHD

BHFEEERY 70-90% CThDHZ L, LBk 2 L

WIZ E5- W% 6 1 TIR N a2 L NmiEsin
THY, Ta— L ZMOBHERIL y GT 23 b S
EHAESITET, 0 DS, AR TH
ONFH OB K123 E IEHEAE Th oL T T 5D
WZiX, v GT BAEHEVIRERA LB 2B,
BESELK - ABI ONFH Ty GT 25 36.5 LA 7250,
I EOM/ NS O R REELH DO T, T —L

B ONFH b 89 R&x B 2 bz, HIEMEAED

FfEIL, R ONFH R A2 2@ ST,
8y GT @ fii CH TR BOIERTIE, XMl SEEE

FERAET B OT=DIZ, B OIRIEEIZBEDS T, W
RS 2 _&EThHD, AMFFEO Limitation (X, 77V
a— /LB OE RN MZ B R ThD A, MR
FEGERCRAE DX A7 IHFRBICIVEE T 5
R, Tho,

5. #Eif

ONFH o B3 [K -3 EHEMERIE CThH L2 T2
FBIFEEEE LI, IRBIEFAlTRT 1-3 D v GT,
AST, ALT, MCV, TG, TC O MLk HE H o T,
y GT B CH 7=, hybA7EIE vy GT
36.5U/L T, JE&JE 76%, FrEEE 80% Th-o7z,

6. BIRER

L. Gm3CFERR
Hamada H, Ando W, Takao M, Sugano N.
Gamma—Glutamyl Transferase: A Useful
Marker of Habitual Drinking in Cases of

Alcohol-Associated Osteonecrosis of the
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1)

2)

3)

4)

5)

6)

7)

Femoral Head. Alcohol Alcohol. 2020 Nov
12:agaall7. doi: 10.1093/alcalc/agaall?.
Epub ahead of print. PMID: 33179047.
FRFER

7L

MBFF BED SRR
ErrOBUS
3L

B3
KRERET, fl: BIFHICHIT D AT v A M
REREFEEEIEIEDfERIAF-. U v~ FH2T:
114-117, 2002.

Hirota Y, Hirohata T, Fukuda K,

Association of alcohol intake, cigarette

et al.

smoking, and occupational status with the
risk of idiopathic osteonecrosis of the
femoralhead AmJEpidemiol. 1993. 137:530-8.
MacKenzie D, Langa A, Brown TM. Identifying
hazardous or harmful alcohol use in medical
admissions: a comparison of audit, cage and
brief mast. AlcoholAlcohol. 1996. 31: 591-9.
Fukushima W, Yamamoto T, Takahashi S, et
al. The effect of alcohol intake and the use
of oral corticosteroids on the risk of
idiopathic osteonecrosis of the femoral
head: a case—control study in Japan. Bone
Joint J.2013.95-B (3) :320-5.

Conigrave KM, Degenhardt L], Whitfield JB,
et al. WHO/ISBRA Study Group. CDT, GGT, and
AST as markers of alcohol use: the
WHO/ISBRA collaborative project. Alcohol
Clin Exp Res. 2002.26(3) :332-9.
Jastrzebska I, Zwolak A, Szczyrek M, et
al.Biomarkers of alcohol misuse: recent
advances and future prospects. Prz
Gastroenterol. 2016. 11: 78-89.

Hietala J, Koivisto H, Anttila P, et



al. Comparison of the combined marker
GGT-CDT and the conventional laboratory
markers of alcohol abuse in heavy drinkers,
moderate drinkers and abstainers. Alcohol
Alcohol. 2006. 41 (5) :528-33.

8) Sugano N, Nishii T, Shibuya T, et
al.Contralateral hip in patients with
unilateral nontraumatic osteonecrosis of
the femoral head. Clin Orthop Relat
Res. 1997. (334) :85 - 90.

1:
AL ¥ NO# P-
(n=26) (n=83) values
female/male 5/21 59/24 <0.001
Age (yr) 42 45 0.54
BMI (kg/m/m) 22 22 0.16
weekly ethanol consumption (g/week) 306 49 <0.00
ethanol drink-years ((g/week) * years) 11298 1666 <0.00
yGT (U/L) 53 25 <0.001
AST (U/L) 24 19 <0.001
ALT (U/L) 22 15 0.001
MCV (L) 96 93 0.13
TC (U/L) 194 203 0.53
TG (U/L) 140 127 0.59
2
AL ¥ NO# P-
(n=25) (n=25) values
female/male 4/21 4/21 1
Age (yr) 43 45 0.756
BMI (kg/m/m) 22 23 0.46
weekly ethanol consumption (g/week) 306 49 <0.00
ethanol drink-years ((g/week) * years) 11396 882 <0.00
yGT (U/L) 57 29 0.017
AST (U/L) 23 21 0.037
ALT (U/L) 22 19 0.33
MCV (L) 97 93 0.049
TC (U/L) 193 191 0.71
TG (U/L) 143 146 0.46
3
AubF2E &R (%) HRE (%)
GGT 36.5 (U/L) 76 80
AST 21.5 (UL) 69 69
ALT 16.5 (UL) 73 60
MCV 95 (IL) 58 61
TG 138 (U/L) 54 58
TC 209 (U/L) 39 59
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IRITIE O Bk E ST i

TFGE I, AGKHE, WA, 11056, SRIR, (AT, MRS, o e
USRI I BIUAERE)

ONFH D[EER stage 7B TIFEERTO X BRETRIHHLL XOIEMEZALA B TODH3, FETERTOBESER

DIRE 2R U@ 13 DRV 7220, ARl % 13, ARG MRIC CEEZRIRORNESENA A
LT B2 FIV T BB B ok & 2 3l L 7D THiE 375,

1. BIREM

KB BEEAEAE (ONFH) OEE5EH 5 ffag5tE o
AL T, B EEIC R A8 E CIEE K
QMK TL, WFEREELIR LTV ET 5
WD Y, —J5C, BEAEIR R IR T AR I
ZEMIRNETDIE D0, Bl CT 1242 Hounsfield
TERHEC, FEVERTOBEIEE CTlLBMD OIK F 2589
IR TETHHENRHY P, B H O MagstED
HETLSDh> TR0,

Z T & . BRI 31T B oA i A AT
fliL7=DTH#E T 5,

2. BMIRAE

RGE, 2017 45 1 AMD 2020 4 6 A DRIC
ONFH D¢ A LEIHE B A S TL | #lar
FELIPNICIXBASE R MRI 2818 L7 27 IxDH b,
JEIEWIR DFRV Y 14 BRABRIML ., 13 Bk L, B
WL, TR 49 3%(9-77), MR T 11
5, 2ot 2 % B R 1 A7 aAR 5 %, 7La—)b
6 JI% ., HEFEME 2 %, Stage:3A 11 8%, 3B 2 i, [E{ED
OFMTETOMM:5.0 7 H(2.5-9.5 » H), 5 MRI
PHFFETOMRM:67 BH(11-122 H), Nk B A7
FATFF—h4 i, TVR=2 1 B ThoTz,

15 MR GEARWr OB BHH J AT A 236 LV DRI
Ji 2 ATAADFZATAAT, EH RO\
RO AR LT, fitW T, w CT I TH I
17 1/3 DRI I51T DD R D7 W EEAEIN D |
3 AT L ER(RODZ Smm F=o—7 CHiHL .
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BRI L LT, Fo, EEHEL T, BEEN 1/3 O
TEIRIZ 3BT DAd 85 3 T ROI Z§% E LTz,
BRI 7y =7 TRI/3D-BON(ThyZ74h)%
AL, BMMEE T 2A—2—ThsrE IR
(BV/TV) * & 208 (Th. Th) - & 2 M B (Tb.Sp) - B %
FE(BMD)%A 4 ROI TRHHIL | & FEI 3T D45 T
FEAM L 72, SEBELR LA 5 00 B kAR 18 /X T A— X
— O g, BIOYE#ERE BMD EOFH B % FHI L 72,
F7-, Control &L CTRERE ZHHH 41 8 HEAAEHL .
ONFH DEEFEERIZAE 2 3 DAL 25 BT AL, fat
ST Y 9 DL A B B AL S L C, A REIE 3
T ROI &% E L [RIERIZEFAGL 7=,

3. WIRHBR

Control BEOEHHHBERB VT, BV/TV BLWT
Th.Sp 1%, A7 ER(51.1+£9.3%, 464+64 1 m)EIENT
#(56.24+9.4%, 467156 u m) CTH B /R7EETROIRN
~72(p=0.16, p=0.45), Th.Th F3L T BMD (FiZENLH
(555 +57 um, 243+ 21mg/cm®) &l L VT {7 5B
(487448 pm, 215+ 20mg/cm®) THE AL FL T
72(p<0.05, p<0.05), F7=, BMD [XITALER @A 04
(2 i E DA OB AR 72 (r=-0.70, p<0.05,
r=—0.54, p<0.05), —J7, ONFH #£TI%, BV/TV,
Tb.Th, Tb.Sp, BMD [Z3E4E#5(54.9 £ 7.1%, 500 £50
pm, 445440 1 m,BL T 210+ 13mg/cm®) S
(52.8+9.3%, 495+56 1 m, 435432 1 m, 3L 208
+ 13mg/cm’) D] CTHER EZZBO RN o7
(p=0.25, p=0.42, p=0.29,5L 1" p=0.34), BMD %,



Control FE[RIER, BEFEER - H E LI, sl DA
DOFARZFDT-(r=-0.63, p<0.05, r=—0.55, p<0.05),

4. EE
ARFFEIZINT, ONFH OB Bl T A—%
— CERFE -1 G208 - 2 B - B ) 1 R sE i &
T ERORMI T, A B AERBOIRD T, B O
WA 12 B3 2 B oW TiE, JEIEE I
DEBEZ T ERL & ENF M CThoTmDI
L V0 AREFIETIL, SR AR OISR
ROl ZFXETHIET, EE RIS B R
I DFL B 52 T CUNR W BB O B PG i 2 3
L7 RN BT D,

JEYERTEIRIC 3T A0 D BMD (3K FL TV
IR LT DHATIRIURE R VoA FERE R L1
XTZ. ARCO 43%8 Stage2 @ X #AT RAZIX BT OF
HLLEOPEZ LSRN TS Y, EEM: TH-Th
X BRCHEIED RN H WS i Stage2 125 F
NTCLEIZERHDHZ LB ETHE, F TEIT
BOHWIEE 2B HLLEEZE e 2 TLE
I RIREME XS D, TR BRI T #H0 T 14128
B RELOTHLIEEEZDHE MRl TOEHEF
JEDOF L HZ G L TR A HE T 20N HD
LoD Y,

AAFFED Limitation LT, Control I[ZFAERE THE
BEEHALZZENE T LD, ABFZE T,
Control BED B MG E T A—2— 2B\ T,
Tb.Th*BMD 2SI CH EIK FLCuz, BB
WO BMD [ZBIL T, s & & B ML XOE-BE T
i ER D OZ LR FEIIC LD EL < Z T P2
LIS TWNATZ Control & EL TEEHR5
REDBE LD ND,

5. %5
BRI DB ORI X A Ik & He e U AR T 1R
DIz,

6. HARFR
1. GmsCFESR
7L
2. FTRHFEE
7L
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Ma JX, He WW, Zhao J, Kuang MJ, Bai HH, Sun
L, Lu B, Tian AX, Wang Y, Dong BC, Wang Y,
Ma XL. Bone Microarchitecture and
Biomechanics of the Necrotic Femoral Head.
2017 Oct 17;7(1) :13345.
10. 1038/s41598-017-13643-2

Wang C, Wang X, Xu XL, Yuan XL, Gou WL, Wang
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IRUGAAITEIC I D FRE KRR BHEREED S FREDEHR

TLIRFS W, L, WERE CRBRORTER AR R ER EEhERE T AR
[Silze

TR S, = R EA

N PN P NI = e SO T VRS

R MR R BEEESESE(ONFH) XA T A R0 T /Lo — )L R BESE K 7 Th D2 EMENHILTUVVDIN, FDEE
7RI T D, Fox ld, BRI OIGH TH LT~ aEE o, IEFEOT LITYR LD
BAFE M OVK IR BREEFERR 0D 73 F Aot s G 2 AT DB A L L 72, £ 2 CABIE CII T~ o0tils
ZNT, AT A RSB IO L —/ L EEE ONFH OEEFEERD Sy FAEE AT L . % D 7R ATl 7=,
AT A RBHE ONFH (377 /L= — L 381 ONFH L b | 20713 DN B BRI D 58 )3 =i Cd o

77

1. BAREM

PR R B S AEE (ONFH) IR REIE . KR
SEOME ML MEEESEIZRRY | BN EIEEEL KRR
BREMRFE A 323, FEMZ2E A - B IR B Ch
5, BN EL T ATRARRLT b — L BRIF R
BRENHB Y,

FARR P2 W X SE OB SUS ORI
HHTHL 7 AT aARRT La— gD 5K
TR E T DR BB T AT T WA 12 LL,
HF R B BIRNTER L ETHD, TR~ T,
SR EHAT OISR THHT~ U NIEICERL, IE
W OT NITYRLOBRFE K ORISR TSRO
B D5y T-HETE NS S O\ AT D Hi T A
et U= ¥, ZoOFCED, B OMBRN O - A
PR oy 2 [RIRF I fR AT C& L IR RN BR L 7240 -+ {b
FREEDOFEODNHLNERD ATREME NS D,

FIT IR I KR BEEE SRS DR
WOMRHT TN BR300 7 LG OE A
[AE CEDHATREMED DD, AAFZED B I B H#EEA
PEORBEFSEICRBIT DT~ 43 AT RABS ML,
WHRIC LD AZRERFETHZETHD,

2. BMIRAE

XFET ONFH D2 W N T 15 B A A i il 2 ft
ITUTIERI T, AT A NBES 14 B, 7 /v=— /LB
BN 8 X Th ol M IIAT A RBIHE T 51.4
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+11.57%, 7 /b2 —/VEE TiE 51.2+10.4 7% Th->
72, FE72 JIC @ Stage TIXAT BARBHH Tl Stage 2:
1 % . Stage 3A: 6 %, Stage 3B: 5 %X, Stage 4: 2 i T
HY., 7T /va— LEEET Stage 2:1 f%. Stage 3A: 4 Bk,
Stage 3B: 3 Ilx Th-o7=,

FHTHF ISR HS IR BB E~ (271 CT Tk
eIk LA E IR A FELIX 1), RRERmoZEhE
NOREIRIN DT~ 3 W EdT 72,

'

1. BB SEAR AR O 7 3k SRS 38 0D Sl IR T

Z~ 43t & 1% T-64000 (Jobin-Ivon/Horiba
Group, Kyoto, Japan) ZMWToHHrLIz, 7~
X SN /A7 V% OriginePro 2020
(Light Stone Corp, Tokyo, Japan)z AW CTH U R/ @
— L UVIRA BBUC KD | &5 F DI % (940-3000
em ) ICHE LY BT, e, ZhET
RS SV IE B O 7 LT XA (£ 1) A
T, EADOFITHIET DB DT~ RO
SLIREE A i LT, fd i Ik - B D N E LR



W74 (Wavelength)L58EE  (Intensity) % 2 {2 b. %% 950-1150 cm™
ANE RS

WIT, BRI AR F IR 1BV OH -T2 EIT B
T B/ Ik DT~ o R R OBELREE A S
CADRE TR NP el = . oy Byl

F 1. BRI T DB 53 F OIS FR(3]

Band I.\:mc! position Principal assignment

label fem )

Band 1 960 vy POy)

Band 2 1o0s WO C) in phenylalanine

Band 3 1020-1070 val PO

Band 4 1081 WO ) WP, ) in lipids

Band 5 1156 WC-C) in sphingomyelin

Band & 173 C—0-C in proteins T T T T

Band 7 1208 Stretching mode of C-CgHy in tyrosine and phenylalanine 1200 1300 1400 1500
1242 1, C-N stretching, and CH, wagging

1258 Am

cnine, nd eytosine f-shee simctee Wavenumber (cm™)

Band & 1315 Amide 111, CHy bending mode in a-helix
1338 Amide 11, a-helix N-H bending. C-N stretching T _
Band 9 1370 Ring and C-N stretching in cytosine and guanine C. {ﬁiﬁ 1 150_ ]- 600 cm !
Band 10 1444 HCH. CHz) in proscins + lipids
Band 11 1526 WC=C) in sphingomyelin ple N
Band 12 1558 Amide 1, N H bending, and C N stretehing ﬁ; I% tgj 1 5
Band 13 16035 C=C sretching in phenyvialanine and tyrosine 2 O 00 7
Band 14 1638 Amide I, a-helix + B-sheet (C=0 aretching vibrations)
Band 15 1660 Amide I, C=0 sirerching vibrations in a-helix 1500 1 4 1 (
Band 16 1681 Amide I, WC=0) in disordered stcture _— 1 000 | 1 3 "
Band 17 1750 =0 stretching mode in lipids and phospholipids > 1 7
Band 18 2851 VJ(CHy) i lipids (liquid) © 500
Band 19 2877 vJ(CH,) in lipids (hexagonal) and symmetric stretching of CHy units in collagen ~
Band 20 2888 wiCHy) in lipids (orthorbombic) and symmetric stretching of CHy units in col- .'? 04
lagen T T T T T T T d
Band 21 2910 w{CHz) anid W{CH3) g 900+
Band 22 2930 v{CH;} in proteins .'q_,J E%ﬁ
Band 23 2956 vl CH3) in proteins E 600+
Band 24 2990 CH,,,- stretching
Band 25 2010 W HC=CH) 3004
04

.2 a,b,c,d {XFEH/ME LB ORRT R 1600 1650 1700 1750
E
I, FRECTF 2345 Band (5%} his Wavenumber (cm™)

a. % 950-1150 cm™ d. 3% 2800-3050 cm!

=i s 201
’% +  Experimental 8000 1819 22
3000 2 I — Fitfing peaks 6000 23
2000 Cumulative ,,_,4000— - 24 25
S 2000+
10001 4 ol

I 6000 iﬁ%ﬁ
600 %%ﬁ £ 40004
4004 20004 a ﬁ&'

200 0

0 EBIOD EBIED 29|00 29|50 3{)'00 30|50

950 1000 1050 1100 Wavenumber (cm™)
Wavenumber (cm")

Intensity (a.u.)
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3. WIRHER

O BEFERLEFE RO B

Band 1 (%% 930-980 cm™ £ T Hydroxyapatite
FIROWETHD (K 1a), FHROPEEL 960 cm ™ fF
DS KERR72 G d A G 2 R > TV DG AT R 75—
77, 930—950 cmt LA FIIFERG A E A SR T3, B
FEIITRE 2% 930 —950 cm™ BAF O5RE AN T
BY, FEREmEEOFIE P EmNZEE R LT, Band 2
(% 1005 cm™)=° Band 7 (% 1208 cm™') I%
Phenylalanine {Z%f i 9573, £ D5E A 3B 503 T
TLTWe,

Band 5 (&% 1156 cm™)& Band 11 (B¢%C 1526
em HIXV Y9 U Sphingomyelin (2L, ZODFREE
BEAEI TR F LTV (X] 1b),

Band17 (##% 1750 cm)X> Band 18-20 (Hz%k
2850-2888 cm NIZWTIBIFEEIITHIGL, £z
Band 22-24 (&% 2900-2990 cm Dix# V& H
SIS T 203, W iLh £ O TR EE DS TR T
LT3 1cd),

@ ‘EBITKT2EBBORRT LD
B MEFE IR CTERDOHSTZLLF D A-D
D IH H (A. Hydroxyapatite D JEfE fAE & 584y . B.
Sphingomyelin, C. Phenylalanine, D.#>/3X7E|Z
KT DIEEDOMIE) &, T a— LV EEEATOAR
R CLEER L 72,

FT A BRGNS
T = )VT T =0 DR K
AT aAREERZENZ A (1.5£0.5) (B 0.3+
0.2) L TC (0.4£0.3)THY, 7/ba—/LBHIN A
(1.4£0.7), B(0.5%£0.3)%L T C(0.2£0.6)THH, \»
THBHEIC LA B2 RGO Dol

—Ji D. ZU\TEITKR T DIRE OIE, AT A
B ONFH (3.4+£3.0) , 237 /L=—/ L E5# ONFH
(1.3%0.5) LA EIZEE TH->72(p=0.041),

B. A7 q4>a3xl . C.

4. EE

T IEETIR, SN T —H — XA ER
RIMVIGIRE G EEHZ kf% TR ENAIRETH
Do ZAVETENER G OB HERIE M O fu s A
\ZDWNWTT~2 % t{i%ﬁﬁb\f:aﬂﬁzﬁéﬁiéﬂfb\
% 49 ARFZECIE ONFH ICKIL Cli 4524 T,

WX AR DL LT,
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ONFH DOJFIKRNZLDE D5y FHE1E DR Z BN
L7z,
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8 AR (I S Lo R, B 78RR, 5
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