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[ Abstract] Extracorporeal shock wave (ESW), as a noninvasive, safe, and effective treatment, was applied to the
treatment in osteonecrosis of femoral head (ONFH) since the end of last century. Although this therapy is more and more
widely used, there are many traps and challenges. We recommend using the high-energy focus ESW to treat ONFH, rather

than using the low energy radial pressure wave. Furthermore, for different types ONFH, scientific personalized treatment

DOI: 10.7507/1002-1892.201905059

HA4THE, BEXRAKANFELT ETE (81871830, 81672236, 81372013 ) ; r W A AR ¥H4 W ETE (7182146) 5 #
REREARHAL G HZ LT RLPIATERENEFERNWIRZIHETE (PYBZ1828)

#EE#: & F%, Email: lizirongon@163.com

http://www.rrsurg.com


http://dx.doi.org/10.7507/1002-1892.201905059
http://dx.doi.org/10.7507/1002-1892.201905059
http://dx.doi.org/10.7507/1002-1892.201905059
http://www.rrsurg.com

© 660 o Chinese Journal of Reparative and Reconstructive Surgery, Jun. 2019, Vol. 33, No.6

planning should be made first. There are demands of multicenter united researches for this unknown field of ONFH

treated with ESW, and so to provide high-level evidence-based medicine evidence.

[ Key words] Extracorporeal shock wave; osteonecrosis of femoral head

Foundation items: National Natural Science Foundation of China (81871830, 81672236, 81372013); Natural

Science Foundation of Beijing (7182146); Fundamental Research Funds for the Central Universities and Research Projects

on Biomedical Transformation of China-Japan Friendship Hospital (PYBZ1828)

AP 52 (extracorporeal shock wave, ESW) X
PRSI, S — R T Re R, 2t
I BAL R, KB AAE . fofi s LA KBTI Ty, 3k
FIXTLH AR A TCHL R, PG LA s R
P . 208 ESW 1 FI I B 73 SRR R I (focu-
sed ESW, F-ESW) Fll &k #3% J13 (radial pressure
waves, RPW) ; & HERN[A] R I IR 4 h i F XL HL
e R AR S RN . KRR R
3™, ESW ATk AR 40 A BB P, 0 e R
I b W T B Lk SRS (osteonecrosis of
femoral head, ONFH) fJIAYT o

ONFH J& 12 M if R P sk M, &
(R R N I 3 E B S -8 T RTLINR 1 B2
BEA LA Mgt e 2545 . HATAS ONFH M fR #EIA
STARAFE R KRG, 25 RSB IT A ELF
ARPIRIE, SPRFFARAFEHECTUE | 2 108 5
A A E . DL A | e e R R
SEFIRITEIE YR YTY  BSW TR AE . HET, MTE
UE & 27 £ BEVPA i Je—Fh 25 ¥ %) ONFH E A 11 1)
S, WRUREER A L PUEE ML | AT R Y
ESW AERN —FhAEF ARG 09 27, M B
ARIFUR I E] ONFH ¥RY7 h, HATIAAEIR 2%
X RNk A

1 ESW i&¥F ONFH Ry

ESW 57 ONFH Wyl gebLiil: O ESW ZEid i
PR LY, A2 e r Sk 7™ A A e 1) 3 B R R 7,
— R A E— A BB AEARER AL, AN SR S S
SCIRBE X 5 1E H A 40 2 () AT A 45, 1 Al 2B X
LA PEBEIR, ik 21852, 58] “ RS
AR . @ ESW 0] LAFEIE % B SR SE 2R ) A
1] 2 A I S o RE R UURR, SRR BB B TR AT e =R i
3k AR RN F KT 8 A i =X R B 43, (it
AL AE AL, 10 9 BMP, VEGE. L4 LA 0R
7 | B AN M AZ HLIR, T 18 45 40 i 26 B 201
FEEAPUR 145, NS HAEMEE ., O
ESW A] DLGH 4R T 40 Ml Of {2 gk H oAk, X 2 A i JF
T LB LA AR B B Y . ESW AT Ao 4 it A

http://www.rrsurg.com

TR AR | A A A O B IR SR
MR AN AL

2 ESW j4¥F ONFH & iR X

2.1 BT ARNEEREXER2LHN

BRI Z2 4 A H & 8 ESW {697 ONFH
Ab, H i 22 BOCHRIE 52 s R AT 3R AL X ESW Xt
ONFH JAIT AR 2015 4FE K R —Fi & T Lk
FE AT IR B STk b, R R
Pt A S A E A, (HREIRAAZ 1 cm, HiR
FE AL 50% LA b, PRI X B R Sk i A R B 4
21, AR EXE LA 2R TTE R . IR
o £ IR WA & E e it v R B 28 A 9K
i BGEDIRE AR, (H 20\ N L B X Bl 4K
WA, JEHIE T R [ 0 S0 A EH, TR T
PR MEAERA
22 ESWitEESRELSREEE

R B B A Sk B H B A I B B FR 3 7 22 50
WA T FEA R YT AR, A AEIAEfE Ut ONFH
BE BRSBTS RE R, RV RE %
J£>0.3 mJ/mm’, B ap R EGE T 8 000 ~ 10 000 K
PNGIT R, ABEIRERAYT B, KT ESW i
WIRTTROR, EPR EEEEHIE SR, R AR
IR RER ESW IGI7 B M 45 M el 28 B, g AR
¥  ONFH %5, J7 sk, XOLBA LRI,
B AN 1
2.3 ESW 2 & W AT E ZE ONFH

R CERFEM, 58 ONFH 69T L,
ESW It T8l HE Ay i 4 3% O MES- R A . (HH
HIATC— R 5 EL RE YR AL Ir A 2880 | 3 1% ONFH.,
Xif— et e E IR G A ONFH, JoH & H A 4r
=B L3 A [ PR RS E 225 (ARCO)
SIAMALL B, AR ERES TR T, &
DUIAR X R 1E 35 B 9 A& 2 o 2 ESW AT LIAE 39 R
T —3 57, X2 B E P, s B E A
AR
24 ESWRABLRE

WEAE SCHR AL 50 B A4 B B o 8 B 2


http://www.rrsurg.com

o [E & 5 E AN A& 2019 4F 6 5 33 55 6 W)

LT RERIRRZRLY], BSW E—Fh 4 A
METERIRIHYT T3, 72 ONFH IRY7 P 2
% o ESWIRTT BN WIT AAE SRR 7 Ry B A I I
TRBEE U IMER . (H—F KT ESW RS T O MESR
My SCE PR, ESW IRYT LA W AE RS, dnikyT
P A LA A 24, JE RS TR B I A
PR ZAF B N E S . ESW A& I Bk
TR, b A R R . AR T P B
BRI U AEUE B 2/ 2R R, b
TENGRYT IS RE TP EA R SRR A, A TRES R 2

3 ESW j&7F ONFH HyHkik

T ESW 1897 ONFH Ay f AR I8 H PRAE it
A, BEANL 20 R, A E N AN AL
AKE AT F1, XF ESW 1852 ONFH B94/E AP
FERAHSCIESE, (AR FAEHALEIE 44, ESW 4nfe)id
MU - A A - E U AL, Zead {5 5 4% i
B Ja Sh A MuAZ = iy, Ja shAe 4 . 43 74 K P19
AW, AR AR ESW AT B4 il 4 22 oK
R AT 0 T 2 PR, ok e A 0 5 Az e X R
SRR 2 32 A3 S LAk 2 A T ZEL R, 410 e
FERAE S, SR SEHLEI AT IE AL PRI S, 72
XF ESW A TRFEE R G IIBESE, BLFRIRNAPSLSS | Bl
WIRSERL | A o7 2E K S A D 9T

FE I ARAF 5T FO R 1, ESW = 22 Huts | W
BT KA KRB 5 1 16 RIFSE ;w0
BF2EG—IRYT FIE, ALFE Qo el B SE aff e F e | £
SUR/IN BTR | BB B L Bk op s . R bR
5 ] o U 2% 25 (ISMST) T 4 11 R 14 45 e
ESW 77 ONFH F1 A i iE", {H 3¢ H & dh 254
B LR (FDA) 2 A LU= A5IIE B= 2# R85 o0
AL A"

DCEEH X FATTHE T = R AR, 7
G A VETT R IG R M K L 2
FEALBUE X RIS B9, S ESW AT ONFH 241
TR I PRAEUE B2 R, SRR S B ey
FRE

K7, ESW 1B N B 24 697 5 ik, 1
TR 205 S B0 & 7 Rk, T 40 i
M A %, TS ONFH i H AT dL, *f
ONFH, Ji H &R ONFH /74 i, EAJERA

° 661

PR e AREFER A . ABAE B AR Ok R
N [REE, [R)3E AT PR R 2 R AR B, %
A BE TR AR 0 R B
O, il Bl AR TT %, R RE R .
A0 ESW RIAENAIF AR B /Y. [ P ARG
FE N FH A N e R R, #E T AR Z
DS, HFEHEZR ESW JAJ7 ONFH Y AR H14%
B, AR AT I ROEIE B AW S TE 3 o

S ik

1 Moya D, Ramoén S, Schaden W, ef al. The role of extracorporeal
shockwave treatment in musculoskeletal disorders. ] Bone Joint
Surg (Am), 2018, 100(3): 251-263.

2 Zhang Q, Liu L, Sun W, et al. Extracorporeal shockwave therapy in
osteonecrosis of femoral head: A systematic review of now
available clinical evidences. Medicine (Baltimore), 2017, 96(4):
€5897.

3 Lee YJ, Cui Q, Koo KH. Is There a role of pharmacological
treatments in the prevention or treatment of osteonecrosis of the
femoral head?: a systematic review. ] Bone Metab, 2019, 26(1): 13-
18.

4 Csaszar NB, Angstman NB, Milz S, et al. Radial shock wave devices
generate cavitation. PLoS One, 2015, 10(10): e0140541.

5 Wang CJ, Huang CC, Yip HK, et al. Dosage effects of
extracorporeal shockwave therapy in early hip necrosis. Int J Surg,
2016, 35: 179-186.

6 GaoF, Sun W, Li Z, et al. High-energy extracorporeal shock wave
for early stage osteonecrosis of the femoral head: a single-center
case series. Evid Based Complement Alternat Med, 2015, 2015:
468090.

7 International Society for Medical Shockwave Treatment.
Consensus statement on ESWT indications and contraindications.
https://www.shockwavetherapy.org/ fileadmin/user_upload/
dokumente/PDFs/Formulare/ISMST_consensus_statement_on_in
dications_and_contraindications_20161012_final.pdf. Accessed
2017 Nov 6.

8 Wang CJ, Wang FS, Huang CC, et al. Treatment for osteonecrosis
of the femoral head: comparison of extracorporeal shock waves
with core decompression and bone-grafting. ] Bone Joint Surg
(Am), 2005, 87(11): 2380-2387.

9 Lépez-Lluva MT, Jurado-Roman A, Sanchez-Pérez I, et al.
Shockwave: useful but potentially dangerous. JACC Cardiovasc
Interv, 2019, 12(5): 500-501.

10 Mont MA, Cherian JJ, Sierra RJ, et al. Nontraumatic osteonecrosis
of the femoral head: where do we stand today? A ten-year update. J
Bone Joint Surg (Am), 2015, 97(19): 1604-1627.

Wy HH: 2019-05-15 & RIH: 2019-05-16
ARG T

http://www.rrsurg.com


http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.1097/MD.0000000000005897
http://dx.doi.org/10.11005/jbm.2019.26.1.13
http://dx.doi.org/10.1371/journal.pone.0140541
http://dx.doi.org/10.1016/j.ijsu.2016.09.013
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.1097/MD.0000000000005897
http://dx.doi.org/10.11005/jbm.2019.26.1.13
http://dx.doi.org/10.1371/journal.pone.0140541
http://dx.doi.org/10.1016/j.ijsu.2016.09.013
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.1097/MD.0000000000005897
http://dx.doi.org/10.11005/jbm.2019.26.1.13
http://dx.doi.org/10.1371/journal.pone.0140541
http://dx.doi.org/10.1016/j.ijsu.2016.09.013
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.1097/MD.0000000000005897
http://dx.doi.org/10.11005/jbm.2019.26.1.13
http://dx.doi.org/10.1371/journal.pone.0140541
http://dx.doi.org/10.1016/j.ijsu.2016.09.013
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.2106/JBJS.17.00661
http://dx.doi.org/10.1097/MD.0000000000005897
http://dx.doi.org/10.11005/jbm.2019.26.1.13
http://dx.doi.org/10.1371/journal.pone.0140541
http://dx.doi.org/10.1016/j.ijsu.2016.09.013
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
https://www.shockwavetherapy.org/ fileadmin/user_upload/dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_contraindications_20161012_final.pdf
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.1016/j.jcin.2018.12.035
http://dx.doi.org/10.2106/JBJS.O.00071
http://dx.doi.org/10.2106/JBJS.O.00071
http://www.rrsurg.com

