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Clinical efficacy of core decompression and bone grafting combined with application of platelet — rich plasma
for treatment of osteonecrosis of femoral head:a meta — analysis
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ABSTRACT Objective:To evaluate the clinical efficacy of core decompression and bone grafting combined with application of platelet —
rich plasma( PRP)in treatment of osteonecrosis of femoral head( ONFH ). Methods : All the randomized controlled trial( RCT) articles about
core decompression and bone grafting combined with application of PRP for treatment of ONFH included from database establishing to De-
cember 2020 were retrieved from the PubMed, Embase , Cochrane Library, China National Knowledge Internet, Wanfang Database and Vip
Database through computer. The patients in experimental group were treated with core decompression and bone grafting combined with PRP,
while the ones in control group with core decompression and bone grafting alone. The articles were retrieved and screened and the informa-
tion was extracted independently by two researchers according to the inclusion and exclusion criteria. The bias risk of the research in the ar-
ticles was evaluated by using RCT bias risk assessment tools recommended by Cochrane systematic evaluation handbook ,and then a Meta —
analysis on postoperative hip pain visual analogue scale( VAS) score, postoperative Harris hip score ,imaging improvement rate and artificial
hip replacement rate was conducted by using RevMan5. 3 software. Results : Thirteen articles were included in the final analysis. The results
of Meta — analysis revealed that the postoperative hip pain VAS score and artificial hip replacement rate were lower, while the postoperative
Harris hip score and imaging improvement rate were higher in experimental group compared to control group(I* =83% ,MD = —0. 81 ,95%
CI( -1.05, -0.57),P=0.000; =0% ,0R =0. 32,95% CI(0. 12,0. 82) ,P =0. 020; I =87% ,MD =7. 88,95% CI(6.00,9.76) ,
P=0.000;" =4% ,0R =5.12,95% CI(2.90,9.02) ,P =0.000) . Conclusion ; Available evidences suggest that core decompression and
bone grafting combined with application of PRP has better clinical efficacy compared to core decompression and bone grafting alone in treat-
ment of ONFH.

Keywords femur head necrosis; platelet — rich plasma;core decompression;bone transplantation ;meta — analysis as topic

BIRAEE Sk e E-mail ; zyshuan1994@ 126. com



HEIEE 20223 A %34 4% 3# J Trad Chin Orthop Trauma,2022,Vol. 34 ,No. 3

(5 187) 27 -

JBCE SR IRBE Y K AR AL A S 2%, S5 B K
LR TR RN B B 2 [ S 2 M A R A
K R R, ZHURE T ET ARG
Jrt T RN R B AR R R A Bk
IR T AT 2, BA QI8N G 7 3000 VI Y
e, & I/ I 3 ( platelet — rich plasma, PRP) &
HEE AR T AT R A R AL S
G770 HETE A BFSE R B R R 5 PRP
WA I T B Sk IR BB IR T, B 7 380 A7 12
BT Nk, ASHETE R T Meta 23T , o 265 A
HHA N PRP J&I7 BB K R FE A RO AT 1
i, SRS IN .

1 HZREFE

1.1 xX#kZFE MNHITEPIKZR PubMed  Embase |
Cochrane Library | " [E 51 J7 75 8088 P2 435 9 v A5
SR CR B B 155 ] PRP BT IR Sk SR AL A 3C
HiR K 2R I BR 8 i P A 57 28 2020 4F 12 [, 33
¥ Zial 45 ONFH  ANFH femoral head necrosis . femur
head ,PRP ,platelet rich plasma . core decompression and
bone grafting .bone graft, A7 SCAG B R AL HE B L IRAE |
=87 N AN 104 N1 A N O 2 1 = 17 NN
HH .

1.2 ST#kifik b 2 SCfFo8E 43 i S A T SCRR B
e, A —FU 26 3 AR I A SPT IRk il —
£

1.2.1 SCERIARRUE  OBF5E B B LT Bt
5 s QB FEXS G 0 Bt Sk A8 R 4 [ B B T A
3% %% 2= ( association research circulation osseous,
ARCO) 4381 250 39, 1 390, 100, I B 5 Ficat 43
92 0 BT, T 4L I T3 5 ik 2 SR Bt
FEAR BB L PRP YR YT, X HEZH SR FH 58 505 ol [ A
HRYT s @45 JRfa b 22035 AR 5 #8 0C 15 P40 AL B A
)2 (visual analogue scale, VAS) P£43 . R J5 Harris
WETTVP 0 AR 8 3 N O B e rp iy
1 3,

1.2.2 SCHRHRBRARvE (D& S0k Q8 A 56 %
18 SCHIR 5 BTk R4 S SCRIR o

1.3 HRREMANARRERE TS h2
F5E 53 0 ST AT 5000 B BBORT AN ABIE 5 1) i £ I
B IFHr , B WA —Zm, 5 3 L& e AL Sl igik
I3 AT I far XU PEA >R F Cochrane 5

GEPE M F 0 HE 27 00 BE AL X B L 56 O A XU RS B Y
IE:M .

1.4 #iEGIT KA RevMan5. 3 B4l 411
BT RIGHEEATIESR VAS iE43 FIAR 5 Harris 556
TPESY, LA MD {E R 255 300 & 5 518 28 s R A
TR B OR NG AN /. HIAS
AT A B 58 22 1) S S PR A1 (P <50% ), IR A
[e] 7 A AR Meta 737 5 47 A& 0 BT 19 25 F 52
ZIE) S R (1> 50% ), WK FH Bt AL 50 A 75
Meta 4341, Meta s30T 56 K fE a = 0. 05,

2 &% B

2.1 XHREBERMFELER WRILEES 198 3
ik, H A A ek 133 5 SOk 65 R . 4t iR )2
T e , Fe AN 13 TR BEAL X B g

2.2 MNAEHESBERBEEREIENER 9
AWFFEIFEAFRAE WL 1o 40 A 55 9 D 45 XU 7
MEERIZE 2,

2.3 Meta SHHER

2.3.1 RGN VAS W4 12 WifFgg )
R T ARG W CAT IR VAS TE4y, & 058 2 Al 1 5
JREE T (P =83% ) o WEHLRIN A5 R 40 45 1 s
TR R E ARS8 C TR VAS IR T4 IR 4l
[MD = -0.81,95% CI( - 1. 05, -0.57),P =
0.000], WL 1,

2.3.2  ARJ5 Harris 26 13 WifFsg ' 1y
fRIE T ARJ5 Harris #5543, 45 WF 58 Z 0] 9 7 oL
B (P =87%) o WML AR R A3 M7 45 51 Bow , iR 56
HBE IR IG Harris 5 5C15 V0 5 TXF R4 [ MD =
7.88,95% CI(6.00,9.76) ,P=0.000], VL2,
2.3.3 Efgepeng 9 ikt T RE T
BE ARG AR G O, o 2 T T R
BB ORI G I NGB T TLE
FEZ A SRR (P =4% ) o [ 52 550N A5 78 43 #r
gL R TG 4 R B AR 2R MOE R R T R A
[OR=5.12,95% CI(2.90,9.02),P =0.000]. i
K3,

2.3.4 ATHRETESR 3 HaE T
AT BHR, F 0 Z A TR RAR (P =
0% ) o [ SN AT AT 255 B IR BG4 R A A
TS B W R T X M4l [ OR =0. 32,95% CI
(0.12,0.82) ,P=0.020], WK 4,



- 28 «( 5 188) HEIEE 2022 4£3 Al % 34 %% 3 #] ] Trad Chin Orthop Trauma,2022,Vol. 34, No. 3

1 WANHRHOERISE
e ‘ Wﬁﬂ%ﬁzi/% _ W/ % fﬁx%’%ﬁ% B/ b s -
Ryal xHE4l | Xt A 2H R gl WA
Aggarwal 2020 19 21 38.2+10.4  35.2x12.5 25 28 72 006
W44 20201 50 50 43.47 +7.23  45.72+7.43 80 80 12 000
Xian 20191’ 24 22 23.8+1.4 29.6+1.7 24 22 36 0S0)
e 2019 19 20 45 +11 41 +14 19 20 18 OO@
FiE 20191 34 31 39.2+6.67  37.1+7.16 34 31 12 0e)
874 20191 26 26 46.5+1.25  46.4x1.21 26 26 6 00
B {113 20191 25 25 35.2+7.28 34.4 +6.28 25 25 12 D@
% Bk a 201812 26 32 37.4£6.13  36.7 £5.02 35 32 6 D@
Z R b 2018 18 16 40.5 41.5 27 24 Q2@
KleE 2018 22 22 43.2 +7.01 44.1+£5.67 22 22 12 OO@
XL 201812 18 17 35.2 £7.47 34.4 £6.28 20 20 12 D@
B 20171 30 30 40.2 £5.12  39.2%6.01 32 33 12 ©)
e 201612 15 20 35.6£2.4 37.2+7.1 20 20 12 D23 @

1) AR JGHER AT PSRRI, @ ARG Harris 5615153, @0 N THETY B R, @N QUG R .
x2 MANTRHBERBEITO &R

e FEAILIT 51 e 2R 25 R P eI Eivn purteads
W9 g i e o H A
o e TREE gy #wE ST v L
Aggarwal 2020 BEHLECT L RIERK WE NGCEH TR Jc UNE:S
g4 20200 ARt K KM PN ANV A SEHE Jc Ny
Xian 20191’ EEEEE O RER HE% AR TEHE Jc NEHE
IR 2019"  BEMURCTERE O RIER WH NG TR ¥ UNE:S
FE 2019 BENIECTEE O REK WE L AN A SEHE Jc Ny
RTHE2019" BEPLECERE  RIEK N HE AR TEIE Jc NEHE
W {38 2019 LK R NIHHE NG TR ¥ NI HE
LRk a2018  RIEK HAR K UGy YNV Pk x YNy
% Bk b 20187 AN ReE K N HE AR TEHE G NEFE
A gy 2018 LK R NI HE NG TR ¥ AN HE
XA 20184 REMLECT R ORI Ny AN A SEHE Jc Ny
AR 2017 R K RE K NG HE AR TEHE G NEFE
w2016 BEMUECTERE O RIER Hik A HE TEHE ¥ AN HE
I H St HR4H Mean Difference Mean Difference
ady or Subg ean a a a eigh Random, 95% Cl IV, Random, 95% CI
Aggarwal 2020 1.5 1.6 25 22 11 28 5.4% -0.70 [-1.45, 0.05] T
Xian 2019 0.9 0.2 24 2 04 22 10.6% -1.10 [-1.29, -0.91] -
RF#E 2019 2.74 0.4 26 3.29 0.51 26 10.1% -0.55 [-0.80, -0.30] -
XI¥A 2018 1.85 1.23 20 34 0.9 20 6.0% -1.55 [-2.22, -0.88] -
FRwa 2018 1.7 1 35 23 11 32 7.6% -0.60 [-1.10, -0.10] -
% it 2018 16 141 27 24 09 24 71%  -0.80[-1.35,-0.25] —
KB 2018 1.15 0.52 22 1.45 0.49 22 9.7% -0.30 [-0.60, -0.00] ]
W E % 2016 1.6 1.1 20 22 1.2 20 5.7% -0.60 [-1.31, 0.11] - T
FJH 2019 1.58 0.55 34 193 0.62 21 9.4% -0.35 [-0.67, -0.03] ]
H{H3% 2019 2.32 0.69 25 416 0.8 25 8.5% -1.84 [-2.25, -1.43] -
=R 2019 1.57 0.25 19 225 0.34 20 10.6% -0.68 [-0.87, -0.49] -
BR&% 2020 1.68 1.02 80 252 1.13 80 9.3% -0.84 [-1.17, -0.51] -
Total (95% CI) 357 340 100.0%  -0.81 [-1.05, -0.57] 0
Heterogeneity: Tau? = 0.13; Chi? = 63.73, df = 11 (P < 0.00001); I = 83% 2 1 b 1 2
Test for overall effect: Z = 6.61 (P < 0.00001) ) ﬁil;ﬁéﬁ SRl

I REBXNEABUERIUERITS Meta FHTHRME



HEIEF2022 F3 A% 34 %% 38 ] Trad Chin Orthop Trauma,2022,Vol. 34, No. 3

(% 189)- 29 -

Mean Difference Mean Difference

IV, Random, 95% CI

KA pogici:l
__Study or Subgroup Mean SD Total Mean SD Total Weight
Aggarwal 2020 86.5 11.6 25 722 101 28 5.1%
Xian 2019 86.5 1.6 24 793 24 22 9.8%
ARFH 2019 89.47 5.24 26 80.04 5.36 26 8.2%
XA 2018 84.15 4.98 20 81.14 6.14 20 7.6%
ZRta 2018 8845 6.02 35 79.36 6.17 32 8.2%
Z Rikb 2018 88.51 6.13 27 7842 6.28 24 7.6%
Kl 2018 86.55 4.01 22 7563 3.67 22 8.9%
Y&k 2016 84 7.9 20 756 7.3 20 6.2%
FJE 2019 81.55 2.9 34 79.77 257 21 9.6%
H 1A% 2019 82.76 2.03 25 782 24 25 9.8%
U 2019 87.73 7.25 19 7715 8.34 20 6.0%
RFEH 2017 85.22 12.65 32 7423 19.35 33  3.6%
Pr44 2020 89.98 6.17 80 81.62 5.62 80 9.3%
Total (95% Cl) 389 373 100.0%

Heterogeneity: Tau? = 9.04; Chi? = 95.27, df = 12 (P < 0.00001); 1> = 87%
Test for overall effect: Z = 8.20 (P < 0.00001)

IV, Random,95%CI
14.30 [8.41, 20.19] I
7.20[6.01, 8.39]
9.43 [6.55, 12.31]
3.01[-0.45, 6.47]
9.09 [6.17, 12.01]
10.09 [6.68, 13.50]
10.92 [8.65, 13.19]
8.40 [3.69, 13.11]
1.78 [0.31, 3.25] r
4.56 [3.33, 5.79]
10.58 [5.68, 15.48]
10.99 [3.07, 18.91]

2 ARJG Harris X TT1ES Meta 2t #R K E

M-H, Fi

8.36 [6.53, 10.19] -
7.88 [6.00, 9.76] <
20 0 0 10 20
Odds Ratio

Odds Ratio
i M-H, Fix

Xian 2019 19 24 11 22 20.3%  3.80[1.04,13.83] .
XI¥A 2018 15 20 13 20 27.6% 1.62[0.41, 6.34] —Te
L Rxka 2018 26 26 14 24  2.4% 38.38[2.09, 703.38]
# R ikb 2018 18 18 9 16 2.2% 29.21[1.50, 568.05] -
iR 2018 20 22 14 22 10.8%  5.71[1.05, 31.07] e
H 3% 2019 15 20 7 20 14.8%  5.57[1.42,21.86] s
[ 4 2020 77 80 69 80 21.9%  4.09[1.10, 15.28] E
Total (95% CI) 210 204 100.0% 5.12[2.90, 9.02] <
Total events 190 137
e Ohiz = - - 2= 49 f . f |
Heterogeneity: Chi? = 6.25, df =6 (P = 0.40); I = 4% 0.001 01 1 10 1000
Test for overall effect: Z = 5.65 (P < 0.00001) i R R
3 BBEWER Meta FHHRMAKE
W4 TR Odds Ratio Odds Ratio
r r Even Total Even Total Weight M-H, Fix % Cl M-H, Fixed. 95% CI
Aggarwal 2020 2 25 6 28 31.8% 0.32[0.06, 1.75] L
Xian 2019 3 24 9 22 50.1% 0.21[0.05, 0.91] =
#'E 5k 2016 2 15 4 20 18.1% 0.62[0.10, 3.91] -
Total (95% CI) 64 70 100.0% 0.32[0.12, 0.82] D
Total events 7 19
Heterogeneity: Chi2 = 0.82, df = 2 (P = 0.66); I = 0% f f y y
Test for overall effect: Z = 2.38 (P = 0.02) b.001 i ! 19 1000

B4 AIBMXTEBRE Meta FHTHRWNE

3 it it

WFFE W], AT B R AR R A A R ARG I K
TR, Bt BB Sk A L0 37 , i kB 18 42 fHR o
Bl AL AT 2 )5 B Sk B S B O O R
A H RAR D Sopl T B Sk IR BE IR TT , IS
AREERERE . Hua 252 [ RF 58 2 W, 168685 080UE 19
SERE A PR AT AR R Sk IR BEAS 52 1
R R BFFE 0 %7 W BT SR R S .
Keizer 252 5 65 ] (78 #5 ) 47 BN HE K A [ 1A
B A RS AR A T 10 1B Sk IR PE R 3B B
BRI, BB ARG 5 4E el S AFTE RN 59% , R
JGi 10 AE Y BEA S AFIE AN 44% . Tsraelite 25"

T 193 (276 ) R Sk TR AL 8 0 I L 1K 1
FARHEE BAEA B0 7 R8O8R, RS RIS 2 4F, 45 R Kk
B 104 WA ZAT N TS EIOR

W& A OGBS TR, A B 58 6 oF BLA i i
B A R SUE S AR FI PRPY T I Sk 4R
FEBG T H , LA v 0 el 4B R 9T 8. Han
S 117 WO PRPIAYFIRE L IRSE BT
SR W] PRP ASRE 00 HE IBE Sk YR 6 4 g 2L A 3 ik
i, T PRP S5 B ( RS 1) 56, T LG
S A TR R A e . (H R sk =
SR BRG] PRP 6077 1B Sk SR EAT B 1
AT



- 30 «( % 190) HEIEE 2022 4£3 Al % 34 %% 3 #] ] Trad Chin Orthop Trauma,2022,Vol. 34, No. 3

A GE T ER 3 46 Ry F Br %k L ) 2% S 5T 2 [] 1Y

S s, FLE R AT AR A 4E DL R LA 5 i D& F

FEHf PRP (0 5 07 1% A A BRI T 5 07 5 (AT R

AR 2 S s Q2 WF 5T b BT T RO AEL B B REAS ], Horp

3WMFE R B — MR =55 K B B 2R AT B A

WA 5T BT R FH 9 T AR T3 AR5 4k B T5

KRR
AT RS2 W, 8680 AR B K45 ] PRP 6

I BCE SR IRBER T R T HR A A B I AR AT T

B33

(U] ERA e, sKAR T, 5. JOAE IR A Sk IR0 1 i
J FARRE R IIHr[T]. hAesME R ,2019(11) :807.

(2] EHEUHE, (A, A, 45, TR Sk SR B8 & Joa ML 1 F 2 1)
FHrE e[ T]. h E UL 2017 ,21(27) 24397 -
4402.

(3] FESUE, . Bea K IRSE & Ll i IF 58 R 5 g
B[], HpAesrag 4Rl 4% ,2020,37(6) 11001 - 1010.

(4] ZHAO D W,YU M,HU K,et al. Prevalence of nontraumatic
osteonecrosis of the femoral head and its associated risk fac-
tors in the Chinese population :results from a nationally rep-
resentative survey[ J]. Chin Med J,2015,128(21) :2843 —
2850.

[S] BATEAR, Amde, I 18, 45, R K 57t
WPRITAT G R A [T ] e
32(6) :521 -525.

[6] HUANG Y,LIU X, XU X, et al. Intra — articular injections

Jie i Sk IR AL A
PR, 2012,

of platelet — rich plasma, hyaluronic acid or corticosteroids
for knee osteoarthritis; a prospective randomized controlled
study[ J]. Orthopade 2019 ,48(3) :239 —247.

[7] MEHEUX C J,MCCULLOCH P C,LINTNER D M, et al.
Efficacy of intra — articular platelet — rich plasma injections
in knee osteoarthritis : a systematic review|[ J ]. Arthroscopy,
2016,32(3) :495 - 505.

[8] CHAI J,GE J,ZOU J. Effect of autologous platelet — rich
plasma gel on skin flap survival[ J]. Med Sci Monit,2019,
251611 - 1620.

(9] HIT, B, 5K, 55 AU AR TR s /R
MR SRt R [T ] b [ 2H 8 AR A 5T, 2019,
23(4) :597 - 605.

[10] FRBEE 5 R — DI SRR JB Sk A8 R 67
BIPkaR S HLE [T ] PR 0 58 2 23 (R T 1O
2020,15(2) .81 - 83.

[11] YOON B H,MONT M A,KOO K H,et al. The 2019 revised

version of association research circulation osseous staging

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

system of osteonecrosis of the femoral head[J]. J Arthro-
plasty,2020,35(4) :933 - 940.

FICAT R P. Idiopathic bone necrosis of the femoral head.
Early diagnosis and treatment[ J]. J Bone Joint Surg Br,
1985,67(1) :3 -9.

CUMPSTON M, LI T,PAGE M J, et al. Updated guidance
for trusted systematic reviews:a new edition of the cochrane
handbook for systematic reviews of interventions [ J]. Co-
chrane Database Syst Rev,2019,10.142.

AGGARWAL A K, POORNALINGAM K, JAIN A, et al.
Combining platelet — rich plasma instillation with core de-
compression improves functional outcome and delays pro-
gression in early — stage avascular necrosis of femoral head;
a4.5 —to 6 — year prospective randomized comparative
study[ J].J Arthroplasty,2020,36(1) :54 —61.
WRACZC &, 230, A5 T I/ I 536G 5 A 0 T
HEH ARG ARCO TR G O ME A K IRSE [T ].
H155,2020,33(11) ;1048 —1052.

XIAN H,LUO D,WANG L,et al. Platelet-rich plasma-incor-
porated autologous granular bone grafts improve outcomes of
post-traumatic osteonecrosis of the femoral head[ J/OL]. J
Arthroplasty,2019[ 2021 — 05 — 01 ]. https ://www. arthroplas-
tyjournal. org/article/S0883 — 5403 (19)30831 -9/ fulltext.
U, B0, T AL, AE RS I If/MR i
W e B — BRI =5 W B B I6 T U LR Sk RS Ay
Brid]. o E S i 44 ,2019,34(6) :596 - 598.
FE R SRR, A PR L/ R B B
FLERST R B K R SE R RICRPPA [ 1] RIS 8
REFIR (EAERR) ,2019,28(4) ;14 -20.

PR, e, ket BECIHE AL 65 W /R i TG
I7 LI B Sk BRI FE IR RO [T P 2R 2y,
2019,26(25) :92 - 95.

AR LRI 5 Sk UT 8 R B SCHEAR TR
57 553 B 300 B Sk IR BB B4 97 AU % B HC A G 52 4
FELD]. TN BE 25,2019,

2 RO, XA, RS, A5 B /NI 366 Bl AL
) ol S A S TR T BB R Sk R SE R BE [T ).
= I PR AR ) 2 4%k ,2018,36 (1) 193 -97.

S R, A1 , XA, 2. /IR I 36 o o B
SKSUT B SCEARNT B BCE K R E s [T ].
H [ I PR AR ) 2, 2018 ,36 (4) 449 - 452,
RBEIE, ARPE S, B B 5, A5 R L/ MU SR B Sk ST
R AR EAYT R SR RS R OF 5 [ ] th E b
H k2% ,2018,26(10) 136 - 39.

XA /NI 36 7 L8533 Sk SR B R 7 8k



HETFE 202243 A% 34 %

% 3 31 J Trad Chin Orthop Trauma,2022,Vol. 34 ,No. 3

(%191) 31 -

[26]

[27]

[29]

[30]

WL BAR RS FE [ D ] M) R B 2R
2018.
FRREH , T BH BH JE R B2 SO I AR B AR 25 5 /MR
MHEIRTT RSk B ML SR FE A 57 R AR I R AE I R

W[ T]. HpE G IRAFSE,2017,30(7) 878 —882.
Wik, e, B, S5 R AR A S e I MR
MG T IERE S BRI E SRR TS REHLT BB 5ELT . b
HESATANRL S (L TRR) ,2016,10(2) :22 - 25.
HONG Y C,ZHONG H M,LIN T,et al. Comparison of core
decompression and conservative treatment for avascular nec-
rosis of femoral head at early stage:a meta — analysis[ J].
Int J Clin Exp Med,2015,8(4) :5207 - 5216.
LANDGRAEBER S,WARWAS S,CLABEN T, et al. Modifi-
cations to advanced core decompression for treatment of
avascular necrosis of the femoral head[ J]. BMC Musculo-
skelet Disord,2017,18(1) :479.
HUA K C,YANG X G,FENG J T,et al. The efficacy and
safety of core decompression for the treatment of femoral
head necrosis : a systematic review and meta — analysis[ J].J
Orthop Surg Res,2019,14(1) :306.
KEIZER S B,KOCK N B,DIJKSTRA P D, et al. Treatment

[31]

[32]

(33]

[34]

[35]

of avascular necrosis of the hip by a non — vascularised cor-
tical graft[ J]. J Bone Joint Surg Br,2006,88 (4) :460 —
466.
ISRAELITE C,NELSON C L,ZIARANI C F,et al. Bilateral
core decompression for osteonecrosis of the femoral head[ J ].
Clin Orthop Relat Res,2005,441 :285 -290.
RIBOH J C,SALTZMAN B M,YANKE A B, et al. Effect of
leukocyte concentration on the efficacy of platelet — rich
plasma in the treatment of knee osteoarthritis [ J]. Am J
Sports Med,2016,44(3) :792 - 800.
ORYAN A,ALIDADI S,MOSHIRI A. Platelet — rich plasma
for bone healing and regeneration [ J ]. Expert Opin Biol
Ther,2016,16(2) :213 - 232.
HAN J,GAO F,LI Y, et al. The Use of platelet —rich plasma
for the treatment of osteonecrosis of the femoral head :a system-
atic review[ J/OL]. Biomed Res Int,2020[2021 - 05 - 01].
https ://www. nchi. nlm. nih. gov/pme/ articles/ PMC7081027.
é‘Kki SRS T L/ A W PR S v 4 4 35
JELT]. AT AR 4 (HLF M) ,2016,10(6) -

588 —591.

(ks H 11.2021-06-15

ARG EREIR)

(E#&EFT )

[12]

[14]

WANG C, WANG J,ZHANG Y, et al. A canine model of
femoral head osteonecrosis induced by an ethanol injection
navigated by a novel template [ J]. Int J Med Sci, 2013,
10(11) ;1451 - 1458.

ZHU Z H,GAO Y S,LUO S H,et al. An animal model of
femoral head osteonecrosis induced by a single injection of
absolute alcohol ; an experimental study[ J]. Med Sci Monit,
2011,17(4) ;97 - 102.

HUFFMAN K M, BOWERS J R, DAILIANA Z, et al. Syno-

[15]

[16]

vial fluid metabolites in osteonecrosis[ J]. Rheumatology ( Ox-
ford) ,2007,46(3) ;523 - 528.
KAy, RLLE . WAV VREE S R B Sk Bl IR 5
I MR SR S OLEE [ )] PR IE A, 2011,23(6)
21 -24.
TRAR, KT, ANVEEBE, S5 TR LA B AR T AR ST
ZRRBE RIFEERL W (1], P EE R S
SRR 2008 ,22(3) 1276 - 280.

(ks H 3BT :2021-11-14 Al 2R HEIR )

(B35 25 )

[15]

[16]

[17]

(18]

SO B A, BSOS, S PP A 2 1 T il

S PEAE TR Sk SR [T ). b [ S 5 6 2 A R
2020,26(1) :205 -216.

AR, e BB A B I AR D v 24 25 HEAR
BRI L) ], i rp 275K, 2018,33 (11)

5053 -5056.

JE B KRR AR IS - IR T L ]

Hrk 25 ,2015,37(1) ;184 — 188.

e a2 BRIHER , 45 LA 24 U K iR
XoF I /INH R A BB I B M s [T ] A ST
FlE s ,2011,17(19) 160 - 165.

Xl 2R 35. g N S R SRR ] BRI

[20] ¥

[21]

th £z ,2019,48(2) 175 - 177.

MM, HEME, 8,55 AR R EoE
5K ,2016,7(1) :62 — 64.

ML, BRI, PN, 5. 3 I 4% 2 32 3 pr AL Xl
PRI M B L2 3R FIALARI L) ] o R 2 54k
2020,26(10) ;46 —51.

SRIRAE | BRMENH , A2 44, NS Ak 27 1 43 R 24 A F
FEHER[]. BEZ(E . ,2020,37(6) 128 - 133.
PR, KR, AR 5P, 55 B ELE AN [V R ZE i oo
Ji o DL M B TS SR (T ). A Ak 10, 2021,7 (1)
40 -43.

JELI1. ¥z

(Sckia H 393 :2021-06-16 ATk« IH217%)



