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Diagnosis and Staging of Avascular Necrosis of the Femoral Head: MRI versus Radiography ZOU Li-qiu, LIU Peng-cheng,
DU Duan-ming, et al. Department of Radiology,Shenzhen Hospital of Peking University, Guangdong 518036, P. R. China

[ Abstract] Objective: To compare the value of MRI and radiography in the diagnosis and staging of avascular necrosis
of the femoral head (ANFH). Methods: Radiography and MRI examination were conducted in bilateral femoral head of 30
cases of ANFH. Staging was performed on the bases of various appearances of ANFH on both modalities independently.
The performance in sensitivity and staging of the two examinations was compared. Results: A total of 37 foci of ANFH were
detected by X-ray. There were 21 foci of Stage Il , which showed osteoporosis,osteosclerosis and cystic radiolucency,7 foci
of stage [[] showed distortion or flattening and compression of the femoral head and osteosclerosis, cystic destruction of bone
and 9 foci of stage [V showed distortion or flattening and compression of the femoral head and the narrowing of joint space.
MR identified 43 foci of ANFH. There were 6 foci of stage | with line sign in the femoral head, 20 foci of stage [ with
macular,irregular areas with long T, and T, signal, 8 foci of stage [l presented as crescent areas with long T, and T, signal
surrounded by a ring of low signal intensity on T, WI and T, WI and 9 foci of stage IV presented with large areas with long
T, and T, relaxation times and distortion or flattening and compression of the femoral head and narrowing of joint space. Chi
square test for the sensitivity of the two modalities yield a statistically significant difference (P<C0. 01). Conclusion: MRI is
more sensitive than radiography in the detection of stage | ANFH. There's no difference between the ability of MRI and
radiography in the detection and staging of stage [l to stage [V ANFH.

[Key words] Femur head necrosis; Magnetic resonance imaging; Radiography

BB 3k Bl 1 P $R FE Cavascular necrosis of femur RS

head, ANFH) J&—F i1 22 Bl J5U A 5| 114 895 5C 35 %5
HR R A FEORRER K BUR R . WRER
e R BE B Sk A T DA 0 A B SR AR O A B T i
B HERIR T O ik R IR YT AR . 1999 4 12 A ~
2005 4F 5 H AT 30 fl B & #EAT T OBUBESC T X A
MRI g, KB T 43 AR Sk SR AR IR S5k 22 L B
i E

EE BAL:518036 7 AR, Lo K7 IR = B O FE

EE BN AR K971 =) BN LR A, FENF
LR S W TAE

BIAEE - XL . E-mail : baszzlq@163. com

A B 30 4. 55 19 Bl 4 11 4] AR %27 ~
71 %, F¥ 50,2 B P IR R 17 61 A 14 Bl
I PRIBR MLAE D » K K s 5 il W DR e 2 4]
WA M3 s 3 A BRI s s 1 ), T ] A I 2
. 30 8 Hp S BEOUIN e B Sk Bkt PR SR E 13 491
BB Sk SR LPESRBE 17 1. 30 4 5 MR A A Fi
AT XA 2 . T A i) MR A6 25 )i 40 531 e v £
i AF 230 AL PRk 7 1) 732 W D B Sk i I 1R R A
I8 7212 W7 .



T2 S92 2006 4 6 A% 21 %45 6 ] Radiol Practice, Jun 2006, Vol 21,No. 6 597

30 1) 58 3 3 A 8 5 1 B 5 X, BURR R
JRR, G e U 585G 5 B G T DX 7 ] B R AT M
H, BTGB Z IR 19 i, LA ESZ BRWD .. ) e
BeAT 8 ), R SR Ve B AT Bk P47 E 9

MRI #; %5 #4% A Siemens 1. 5T #8 S 4 3L IR 4
BL . 2 B MO 3 FAA LR Bl SR T SE J3 41 T, finA
Kt W T L bR 1T A%, TR 500~ 640 ms, TE 16 ~20 ms;
TSE J¥ 41 T, hnACHS Wr w5 R 1 4% (TR 3200 ~
3400 ms, TE 96 ~ 120 ms), Jf #F 17 % B 2 5% Pk &2
(short-tau inversion recovery, STIR) & # 5 Ik T i,
1%, TR 5000~6000 ms, TE 60~90 ms; *F- 34 3 5l % %k
2~4, )2 E EHEH R 4 mm, B 380 mm X 380 mm.,

He X A MR K A 9B Sk DR B8 B 40 00 2 45
RIEATRITR S

& R

1. X 24

A A3 AR IR ) B Sk X ek A kB
WiAE 37 A6 A BN IEH . MR [ PR G R 2 1
SR IARUE 43R 5 090 YT R I ARG S B i 1k BR BT
At A A Ay P o A A A A0S K TG O W s T
A AR EE MR PR AR A R Ay B A4 6
A A RAE AR X Zedsr i iy B M5 11 3 X 2 f A v] L

AN P& B Sk B de b3R5t , MRI =AM CT 2R E KK AE, £ 4 1T 24,4
FH. XTEALBB .M X F ERE, & T, WI; b) STIR 57,

J B Sk B A IR ST 1] B I B Sk R SR B SR
O AU RE AR (L 1) (8 AN S B L (5 4N K
ANGEREM B R BT (8 ) A AR SE 21 A [ e &
S B AR TE B B JHG PN AT L SR R IR B A R
B AR AL SR R BE R AR 7 A (AL 2) 5 IV
YU B Sk B A AR O B 1 TN DGR L O [R] B
BeAE AR FRAT MR AZ AL 9 A (&1 3)

2. MR £

Z M IR W bR . AR MR K AW 5,
o0 WA . T 6 A oW Ik ARAE AR . MR DL B
SKUEAE (B 4) o 113 20 A~ 88 A I FRAE AR 15 &
KAMEIEHR . MR W Sk BURAE 3 45 IR T
KT, 55 % 5 4. JF7E STIR J750al W& 4t K i, 5%
BN s I Sk ARCEE B9 BEACIR ORI g I T L
T, {555 B e W A5 S A E K T T, 3R
FT R BRI TZ BN L AR S LR TR AR S S
12 A Sa0, Horp 7 ] Lo e B, A 8
A B Sk B R A Y BB TS R . MR R BN i
BHRWILH AR Tk T, 5 5% . 5515 5 8 E Al
WA Ty BT, HORAE 5 5 (18 5b), Hodp 5 A Al o6
BB FR o R AT DL BE K P R . V9 ALk
T B AR L IR AT AL . MR R BN A Sk W 2
ATE B G A R K T K T {55 KA Bl AL

Bl wgdksehiiralld, X
&y T AN LR kAR B R B R
& IR Fa B RARAL , 2 % @ kg,

B2 migkshriralldl, X&H
TAMNKE RBEES . RE AR
W) B R AR A B R ¥ A AR AL, W ] I

B3 mEkshkiralNi, X&EH
FAEMBEE AR RN, RE LA LR
o e A P o B

FERRARAFAKGETH . A B ILFRKRIKAE

=



598 T2 S92 2006 45 6 A% 21 45 6 ] Radiol Practice, Jun 2006, Vol 21,No. 6

BS5 a T/WIFmMBRT ks aRmrll B, REABEST.XTELE LALR

MUMERET ;D ANMABELE . FVMBRERER XTEAEERG A
B6 AMBRERFEANHRELAZEL BB AATLFFRRET.XTE

WMEE.X¥EYERR,  TI)WIL; b) STIR #71,

GRS T TR BR A (I 6) 56 3 ] L 56 fls B
pigEIBN o T

3. XZR A MR £ A 9 SO X iR

— BNy o BB Sk kA T IS B0 A D S
A BB T AT S o AL X AR Ak B
W7 20 A4 MR K 4 4 B0 010 42 26 4>, R 5 K 5
P<<0.01. 225 HA B EFMHE L. U8 MR X JKkH %
IRBE 4 53012 B SR v ) T R R B

o

Lo B Sk Skt IR A8 (9 95 R 23 B

JBe Sk kI R BE 7 D B 4 2 A A R 40 1 P R
J& SCRRAR B AT B 473 KAl FHRR VTR T 2 1
e R WA T Sl KB R AR IR LR A A R T R
FHCE WS A 230 ) A b i i AE R 17
1 Heh 14 Bl 5 9 o PR ILAE i fi 5 DL A4 9 A1 T i
AR XA PR RS A A K

JBE B Sk A B B0 I A Ok A
R R T LA A 3 2 g 4
B/ AN SCAE IR By kA i A
(23T e 7 11187 Np 7 A= =
i e R IR IS AR I VR R i R
B0 o ot 3 R 9N B T UG W
e A P A M 2 AR T BRI S T
B, 252 B 0 5 DR 2 L R
ISR 2 I A P R 493 56 I T B
OIS AR S I P9 0 S 3R
3k e i PR SR BE

2. MRI S35 9 BRI Al 1) 56 3R

JBe B Sk e It P IR BT G E & AR
e I AL A /D 1 i T BE 2 41 A Y
FEUID L R K P W 2~5d )5
JBeH Sk P9 B A0 I & A R8T MR
o o BAH R A5 S s . H
JEL ()i /NG | i) I 2 R 2T 4 21 21
HEMHLARI A T, WI J T, WI
HORBLERRALAE = X, H B 5 3R
PIIRFE 1 B Al 20 LR B &
G5 . BEE ARSI R IR AL R
WK I B 4l 5 3 A4, T, WL
TWIERH N EES. HIHREH
SN 2% 4 3 A 1) P 2 4 2 R
Yl 2R O £ IR B XK i
B MR FZ A T, WI 218155,
T.WIEGEES. BE BN, IR IX 54 i 4 48240
LA AL 441, MR T, WL, T, WI R 3 R 558
RALF T 25 R W B Sk AR L Oy )
BRBEAS B PE ST R . MR AT B s B Sk T S 7
AN OEAT i A

3o TR Sk B LR SR PE B9 MIRT 545192 W7 K% 43 99 1o
MM E

JBE B Sk e 0 1 BR BE H i A R A B R PR
108 240 i Sk X T B R IR BE L B =2 SR B B R B A R R
INE P T IR 58 SN Sy S 2 2R MR s B A 1t A
s REE AL R SERE. &REEIKRE LS
B DG T9 [RI B A8 2 R OG5 i P ORI R . o ek
AR T i 1) 0 J R IR T I G BN R B YR 9T AT
PRFFEE LA TR e . — B RAERE LBIE
D) A AN RT3 0 PR3 S S RE W IR B I L R B0k
T YIRE B Ak

H iR Sk i il 1k IR BE 1R 97 IR AR 2 6 R

.



T2 S92 2006 4 6 A% 21 %45 6 ] Radiol Practice, Jun 2006, Vol 21,No. 6 599

IFi s 15 1L 326 FH AN [ 1) 3 7 32k » 6 300 D) R 0 A e
KBEHTARIGIT . PG BOE Sk ok i PSR I8 19 5 1 12
W7 0 B Sk ot AL DR AE 04 HE R 20 0 L BT AT
A7 B AL MR YT Ik BGE T RN U

JBe i Sk BRI SE 2 B T A X R .CT R
P MRIKE A 5 . X A — B AE Sz e b 16 10
s i L p RO 1Y RS R AN A 1 B AN R
Jit IR BE AR HEAT 25 6] % A7 o A BE T B 8 e Sk B B
Jo A RO & 3 ST R A IR AL & 52 i G 20 U1 R T T
LR ESE . I X A A m] AR O BB Sk IR FE 1Y B
AT B 0 Tl PR R BE PR BE T X2k B ) 191 0 S
MRI ¥ A LA 2 W . CT K al 4R 45 i 43 F 0
DA A8 00 6 DB 2 TR A0 AL B Joi o4 A i 1) B 0 J R
Sk RBC 0 51 Xk A2 W 5 4% 2% 31 i 6 B 0 B Sk k1t
PEIRSE 9 4 S P R 261 23 9 T A1 3o R0 JBE 4 2K g A2
PRl 5l = X EE T 2 W DR 3

SCHR il MIRT S 42 1 L 49 Bk e i 44 3738
HRAURBITTIE . STIR J7 5 0 #6728 PE 028 1 15 5 728
A AR R AT B R R Sk L BUX A R A S R
e RN T WL 2EfF 5, T.WL 2R fFES, BRAR
AFE kRN KRN IZR I AT RE. A4 6
) X LA AR K B AL - 8 1] X A A3 K 78 AT 1 B
PARAZ - 22 MR K £ o] 2 W7, 9F 7 LS B iR 7
5 WA S 25T 280 B e PR IR P S 2 e i 2R

R AIF TR R Sk IR BB A A A 3 62 A1 3 5E
RS B Sk 30 B 09 % AR A W3 A T X IR BB
HARB A K BARRN 1/4 DL ESRORTREXH2/3.
Je Sk e AR 3 B B JL R B 3 . MIRT Al AN ] J7
(7 B BOR Sk R NAE 52240 5800 Bon A Sk e
S AR AR AT AT LGS F IR PE e R 0 AT HE
Oy RE L. 1B B R S B IR T 5 ik TR R Sk R

i

R 2 BUBE R K BRI IR HE 95 1)+t 0 K [0 3 Bt
R 0 T L A5 DAL AT S B0 ACS L T B G B
B0 A B B Sk R IR A6 23 39T B FI . MIRTAG £ A)
Y A 7 5 i B SR 18] B A9 74 A 1 B0 B O 4 AR 1Y
ol A B 2 7 1

LIS W 530 97 J2 B Sk i L R TR PE Y S RE
PRLIHG 0 A 8 5 1 DX 19 e Sk IR K i FE B D
B AT MR KG £5 UG A B o 70 0 » 1 8 45
(3697 J7 ¥ B T 280 s B

SE Mk

(1] ZFo. BE kBRI ARCO ST, Frfes Rl i . 1996, 34
(3):186-187.

(2] %, % EH. Kd kRO TR LT ] h AR 2 e &
1997,31(3) :199-202.

[3] Markisz JA,Knowles RJ, Altchek DW, et al. Segmental Patterns
of Avascular Necrosis of the Femoral Heads: Early Detection with
MR Imaging[]]. Radiology,1987,162(3) : 717-720.

[4] Mitchell DG,Rao VM, Dalinka MK, et al. Femoral Head Avascu-
lar Necrosis: Correlation of MR Imaging, Radiographic Staging,
Radionuclide Imaging, and Clinical Findings[ J]. Radiology, 1987,
162(3):709-715.

[5] Beltran J, Herman L], Burk JM, et al. Femoral Head Avascular
Necrosis: MR Imaging with Clinical-pathologic and Radionuclide
Correlation[ ] ]. Radiology,1988,166(1ptl) :215-220.

[6] Nishii T,Sugano N, Ohzono K, et al. Significance of Lesion Size
and Location in the Prediction of Collapse of Osteonecrosis of the
Femoral Head: a New Three-dimensional Quantification Using
Magnetic Resonance Imaging[J]. ] Orthop Res,2002,20(1):130-
136.

[70 ZRAPAL, EAT8 SR PEAR. Sk B B 5 A 25 35 2 VR T i
S M AEIRFELT ], BT 2% S22 . 2004, 19(11) - 840-843.

(8] BREGE , T BRME, EA VL. FIUI BB Sk B i Pk IR B8 19 255 & 2 1812 i
(77, it 2452 9% . 200318 (6) : 432-433,

YR H 399 :2006-02-06)

i Cl 3 ERBKLLKANTEH P IWEF AT HE0

M CT £ 45 B RAH%EHE R B[2006-09-01031(E) , %4 6 4% JIHEFEMAIT 2K T 2006 £ 8 A 26~28 &
KEPLURFWBEREERFAT. AL GRCHMARFRRA B BEEEFHERAA CT/MR AR 2 # 3] ik 2
155 3] P (S5 06270901001, % 4 8 ) F R B 4T, ¥#F£ZB . BA FXAFBARERFANAXE RH R, R
BNAXMWREEERFRFREL B ETFTEARFF SRR A B ATRFOELALIRBAA RS

A,

WA F X 519000 HEFFTHERBZS2S PLUREWEFLERAHSHA HFE
W, 45 .0756-2528323 2528828 45 H :2528828 E-mail: zhliuxug@ pub. zhuhai. gd. cn

CIARA B2 PR IB S BB BiAED





