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[ Abstract] Objective To summarize surgical procedures of hip-preservation based on peri-collapse stage of
osteonecrosis of the femoral head (ONFH). Methods The basic points of peri-collapse stage theory was expounded. The
related literature on surgical procedures was summarized and analyzed based on the theory. Results Surgical procedures
of hip-preservation tend to emphasize on mechanical repair, giving consideration to biological repair. It is consistent with
the essence of peri-collapse stage theory, which attaches great importance to biomechanical stability. Conclusion Peri-
collapse stage theory has a guiding significance to the choice of surgical timing and approach, and it is one of the
important theoretical basis for hip-preservation treatment.

[ Key words] Osteonecrosis of the femoral head; Peri-collapse stage; Hip-preservation surgery

Foundation items: National Natural Science Foundation of China (81673999); Natural Science Foundation of
Guangdong Province (2015A030310203); Special Construction Project of Dominant Disease (ONFH) of Chinese
Medicine in Guangdong Province ([2015]19); Higher-Level University Construction Project of Guangzhou University of
Chinese Medicine ([2016]83, [2017]10); Inheritance Studio Construction Project of Prestigious TCM Doctors (He Wei) in
Guangdong Province ([2017]17)

DOI: 10.7507/1002-1892.201611084

HeME: BROK/RFELEHTE (81673999) 5 /A4 AR FH LI E (2015A030310203) ; )|~ KL HEHHE
LEREEFFERD RN (RELFR) REFE (EFER[2015]19%5 ) ; T MNP EGAFGAFAFRERTE (JHE
H2016]835 . [2017]105 ) ; )" K& L FE (fH) HATEZEERME (ZHEHHE[2017]175F)

#E1E#: 1715, Email: hwl3802516062@126.com


http://dx.doi.org/10.7507/1002-1892.201611084

o [E & 5 E AN AL 2017 4F 8 5 31 55 8 )

1738 4F Munro % H Kk 1 BUH kK5
(osteonecrosis of the femoral head, ONFH) , ONFH
SRR Sk N Bt Z A b b, SR E st T 518
AR, Ak GRINE T SR N E AT, BN
Ferp . SRR ORE", FEBCE L I
M, JkE 2T R . ONFH &1 M HAE e 1 )
RE AT I 2K R B 2 — " IR 29 59.0%
TCAEARTE ONFH S 23k i S O T b « - 08T
K" HHT, WX SARS . RGEMELTBHIRIAE 5500
ANARIRETEDRTE", B35 5 ONFH F8 3 il i
I, HRATHOCT R KA, &4 ONFH A LA
a2 W, TR T RIGYY; HRE
ONFH &y i BEHE A 5 R A 012, POmtErE
PR E ke CRINARE” BURBIRES,
O ok 2= [E bR 153 P 2 (ARCO) I i
11, 2 AR TFARCREEIA YT A S R L

RAEE NI ZZIM AL 5E T ONFH 297
Ta """, RS P ORAEAR 2 A 38 1V TIE 14 TC 58— it
Il PRXFIG T AL R X B et A — 3, 2 BURHE
RITRCR A e 22 50 JET 20 4F ONFH {1t
IBIT I MRS =W A R, ENT A T
2003 4E$2H T ONFH Bl G HE, 31153 17
PIEIRFIE R R 2 A0 B 0 2 R (R
FARMPLAARK AR, 3240458 T —EMieS% ., H
W ONFH 5 b I B A — ] 2 AUA , JFEE T
PRI RS 2 DR AR R L LU I RIR YT 4
2%,

1 ONFH EiHiEHEAE S

ONFH [l 5 f A0 45 i A8 6 SR Bariin) A
B GREE R FA BB, 24T ARCO
1139 /Ficat A [ IRFEIX K 153k mip yMIm e ok 2
HAEIRIEGT2: JIC) C1 &Y | , &= ARCO T B i/
Ficat MY GFHFE<4 mm, FELH AR EH) "
HLIG PR 1 BB P B ] — e > T 6 N H o R
SLIRBE A BRI SLE R G s s Wik 2 T
HIER, Bk R TR, SN Z gt
A AT e, B “SkINRTRE” |, TIRSEAL
A R ER RS NI, B RS
TEAR T 2F3%, X TR & A DL IR IE IR &
BEEEE, MR Wolff EAHE, BB kA Sl 4
SR SN RN A S EE AR, Rk
B3, R 2 R TR I L R Y OB
TR EZE ARCO N M a M B 9 (3 F <
4mm), (HBCESLRTAMUBER B 2, hEE 25 IRSFIR

1011 «

J7 AL ARAHRE AT T R R Sk B M
#, EWFARIGST, WRH I 22308, LURE] “ 3k
WERE " R, RERILIBE E MR 2 E . R,
i PR b B T B B AT T B “ RS E LY ARCO
A", B X LR R WA S B A s, (A
A7 WS B AR IR I ], BT CT Rl
CT 48 H DLk B/ I sl 808 T B B 3T,
B CSRNATRE” IRE s XTSRS ]
BRARXS S 5E, 1 X R R W IR Pl R, R4
AL T30S I, RAER AT CT P4l . J35h,
ABIESE AT B K B, B8P Toe P ] S e 17 S 4 i 1B
ARRERE, T HSGEAHSE™ . BEIE ISR 6 S H o 5t
PR, B Pm a] <6 > F IR, SCy s R R
HREBIMERMER, RO TR0 (HN
E TP I (6] A AR Y, B R R AR IR
T P A TR 42 S Bl o

2 ONFH REEAR

ONFH fR#E AR ZZ - N AW HER | 1218
BUK —FEBANH . PEZE ONFH [l i 1
W, VBN IS, A2 I 28 52
JEEXF I PR & A DRAEAR A T B
2.1 &HEEE

A R S R DB R SE i A )
A 5 A R EER, R WA A R A
HIE TG A, R SRIE A SUE ST, AT A
JBe R Sk A KB B, 8 B TR ol 4 I SRR Y H Y .
HAl, 222 R LA L B8 ISR AR (core
decompression, CD) 3, ol LA H N FERHEA L
IFAEYFEA,

CD #& Ficat fil Arlet T 1962 E42H, FEHT
16JT Ficat 1, 18] ONFH", ‘B AYHEIEILREE ONFH
B DY e e KU 2 U, SR ELA% 8 ~ 10 mm 5L [G
B AL R PR AL B Sk R BB 7, S A i
K ASRAEZS 1], [R) At Al L0 S T ) B el A5 7
B, R IR AEIX L URATEAR ™. Ficat 26" %
144 ] (156 i) Ficat 1 . 11 # ONFH 517540
CD, Hirp 121 ] (133 #) ARFf Vs, BT [ 5F-2
94 6 MNA, BERERT ., THWEREDHINE
93.9%. 83.3% 7 RGAE, HIALATIAH CD &iRY7
WA ONFH Wi s k. e A kM|, 1&
SR A ALREIR T KB R B/ NP, FEART
B Sk R 2R e e ™, T RE I S TR SRR
AR T /NERZFLIEEA (multiple drilling,
MD) . Al Omran'%t 94 i (94 #%) 437145 CD. MD



¢ 1012 »

Chinese Journal of Reparative and Reconstructive Surgery, Aug. 2017, Vol. 31, No.8

(1Y) ONFH i # AT [IBLPE 534, Horr Ficat 119 19 4.
A 39 %, 1B 36, BMEIIIRMEDT 2 4E L4
Lo dR R, WA 1 A HE Harris PR IERORA]T
W P, SRR TC T, HL P4 ) Jo e e 22
S A BEFED A 20.0% (5 #) . 21.4%
(3 ) sF R = MV, 1B M8 E oA
47.8% (11 ) . 46.1% (6 #i) st EIVH, Hrh
11 {432 N T A 5CT B4R (total hip arthropla-
sty, THA) . %53k, CD., MD iA¥7 -] ONFH
YIRE W] 0 2 A OG5 Y0, ARAE BELLE v 350 P ik e
Jr TG AR, HREE IR AR, MpE LR
Bk, HAET CD A3 &IAYT Ficat | #] ONFH M4
Y, H Tl HE T8 B AR A B A e ™

CD TE&GFLISE A R A, T2 R T B BEAE, 3X M
B AR T I BEE ST EYF AR
J'&, FAM R F AR 2Rk, B R AR R
BURRRANN, 55 B E LA K BMSCs, #F5Y
KL, CD ARJ5 Ik B fa 5 BMSCs 3870 &
6 HIFEARAI ", 1993 4, Hernigou il Beaujean &'
WK CD B4 BMSCs A JH T ONFH 3897, 78
—E R 1 CD O EE N RS R B B
Philippe 25" #f il T —IH K] (5 ~ 10 4F) BT
RS PERF 45 3, LAdEs2 THA NEE4 L, ARCO
T AT T30, A 3. B 3 K% I C A58 2 %
31K 6.2% (9/145) . 41.7% (5/12) . 62.5% (20/32) .
Zhao 254 T — I BEHLNT HRIRES, LIFEZ Ik TF
A G iz B R A ) 5 THA g4 s, LK
CD BkA BMSCs 41 H WA 3.8% (2/53) #5245 Il
EEIRBAEA, H ARCO IB#I K 11 C B IGST
ROR I AT CD 4 B #E (P<0.05) . X T
CD 497 ARCO TNA MARYYF &L, PV %" — 014
W (14F) BEVIF R 25 R BoR, H 66.7% (6/9) & B
PSR S

Zi ik, LU CD A E M EYHE R AR IR
XRAE T 70 2 B W ap i, HIR B A 500 12
A, AR ONFH [l B 01 8 3 v i 0 FH A2 2]
BRI, T B B B 3 2 3R B 5 W) /8, N
B e CD B BMSCs F A BT BEIAYT
22 NhEEE

F12E 8 AR I TR LAY g2 R AL g 2
S SEA, BT R S U X, B Sk
B S, AIOE “SkINARRE” RE, N
IFEAE 5 PR R AT N ERER, DT AE S8 a8 4 1F -3k
BB, RS E M. IWIRH 1248 Z AR A #
HAR AN IMAE (1 B A/ R Fp SRS B AR L K £

LEBIEANR, FMWHZTE CD Hah &Rk,
221 HAEAK 1978 4F H A Sugioka A4 1 e/ 4
T 2T E R (transtrochanteric rotational
osteotomy, TRO) JAJ7 ONFH, H i #24 Bw 3k
B X IRBEBUR G E o e B AR SR E X, (i IE - H
SEFAE R B X B 2 SRR, DT A 28 L
FRE RO R PG, JFECE Sk FURPLEOIRA . IR
NI AR LR Z , (H45LL TRO K F . Sugioka
5UHRIE TRO PREE TR mr, (HFA LT 4 i
P22 PR IE £ X Sk SE T T TR R >36% .
kAR SE%T 19 91 (23 %) #:Z TRO /J7 ) ONFH
BE AT T34 54 4 H Wk65, Fo Ficat T 8 4
M 15 85 253 won, TWBRETA 585 (62.5%)
Rz ~ IV, MPhA 3 8 (20.0%) #E =
VI, 3k&AEZA R TRO A Lk HE T TIRY7
X H IR ONFH, HTFARMEE 48K HA% > fih
kA K , Sonoda 2" T 28 1] (28 ) #E%
TRO A7 A ONFH i3, H ARCO MA
1048, MBI 1445, MCH 2 %8, VI 2 8, &4
A 18 (10.0%) . 2 85 (28.6%) . 1 (50.0%) . 2 i
(100%) #5% THA, #£75 TRO X} T- ONFH i [ H-
WRH A RAPRBROR . AR BN, TRO s
TR BRI A5, B E T, ey
R AR B FOE A, X v BEs2 I TRO K Y7
Gy QU (EX TV S =5 & V£ WS RN 7S S Y (9133
Kt RAEEIR I, TRO TEG PR H A2 2B, H #r
FER T Perthes R AYIATT™

Ty AN, A ST A A G PR REE KB, 684 Rl 35 [
1 (4n JIC-C1 AU ) £ 1 25 ] FR LAk it 3k FH 56 R
HVCHEE, o AR 2 ek AE T el Sk ) U X
(B 1), ks TRO FARBH I —8, E—E R
EE T REER
2.2.2 iz by QARR B AT FAREHER  H
FEAB AR 1) D R 7 Sk PN IR T B R 58 B 2 24 Y ()
BF, SR AN BE 4T e 5e . R g S8, S Ies sk
O T 4 IR LAR e Y 25 ST, A AR
Bk ] B ESE . 1930 4F Phemister 1 5%
$2 A A L2 A9 HEE BEHL (non-vascularized
fibular grafting, FG) {A¥7 ONFH, ZJ5xX WA
E1| BT Sl i N E R UNC AR 2 N QU S
RFGFIARTE) TR, A" Rk R
ARAMEB FAEIG ST B3R 9 ONFH 857, V-1 kf
Vi 36.4 T H, PHBEI%E 82.2%, Wang % "R
JBC By SO 1 98+ K3 o+ A IR B B A 7 kR
J7 94 1] (138 i) ONFH i34, LAz THA J 4



HhE B AN E 2017 4F 8 A5 31 B 8 M

E1 BE,5,39%, WEHMEE ONFH ( A% JIC-C1 &,
A#JIC-C2 & ) X&RTEREEFELMER, £
MR ELBSMIEEFR, MR RR L, RE
=g

Fig.1 A 39-year-old male patient with bilateral steroid-
induced ONFH (Left side, type JIC-C1; Right side,
type JIC-C2). X-ray images showed that the pelvis
sloped to the left, with harmonious relationship
between the femoral head and acetabulum, and the
lesion of right hip progressed faster
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