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Abstract Objective: To observe the clinical efficacy of microneedle single hole core decompression in the stage of avascular
necrosis of femoral head and bone marrow edema. Methods:85 cases (110 hips) of avascular necrosis of the femoral head
from January 2015 to December 2017 were analyzed retrospectively and were divided into microneedle core decompression
treatment group (microneedle group) (43 cases (55 hips)) and porous traditional core decompression treatment group
(traditional group) (42 cases (55 hips)). VAS and Harris scores, follow-up results and imaging evaluation results in dif-
ferent periods were compared between the two groups. Results: All cases were followed up for 36 months. With the pas-
sage of time, VAS score decreased and Harris score increased in the two groups (P<C0.05). The observation indexes in
the microneedle group were better than those in the traditional group at 3. 6., 12, 24 and 36 months after operation (P<C
0.05). There was no significant difference in VAS score between the two groups (P>>0. 05), but the Harris score in the
microneedle group was significantly better than that in the traditional group (P<C0. 05). There was no replacement in the
microneedle group and 2 hips with 2 hips were replaced in the traditional group. Image evaluation showed that the total ef-
fective rate of microneedle decompression treatment group was 100%. The total effective rate of traditional decompression

group was 85.45% , and there was significant difference between the two groups (P<C0. 05). Conclusion: Microneedle

core decompression in the clinical application of femoral head
bR M R 4 I B RSN 5 450016) necrosis can achieve better clinical bone decompression

£ RSN 2 5 LI ) R B efficacy with minimal bone injury. and is better than the tra-
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ditional porous core decompression in the long-term efficacy of femoral head necrosis.
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femoral head necrosis; bone marrow edema; microneedle single hole femoral head core decompression; tradi-

tional porous femoral head core decompression; combination therapy

JRE B S M I R BE 2 I DR 35 A R DL 1 — o 58 O 1
Z RPN AR R T R 2 AR 2 1 R e 5 L R
BRI S B T A B R AR, B A AT
A KT 4 R s 43S T SR B3N DA PR R 8
R A I A 6 % WA R AR IR Sk e b T AR
SRR B 36 o F P U 46 1) T AR XU A 4R 2 4 o8 A
376 300 A A I 1 R . TG R R AR R B BRI R
PN REE S B2 . M R AR IR 9T — B
HR A g RS Hor e T 25 55 A BN DR R LG TT
JE s BEAR W G007 7 T R T R Sk IR SRR R
JPMAA RS, R 27 ARCO JGZE I 1 .11
W AR 85 B b A TR S IRBE K 2908 1 K b 34
FH A% 38 1) 22 FL B E 80 B R VA 7 U T I 3 1 I R K
R EFIENG RS FHA AR 1 R v, & 3£ L
JEA G B BCE Sk N ET 1B A8 52 218 . L8 1 /5 19 i ot 52
PEJT R B X S R O e Sk i — L IR R A A
N T RE I — A B T R BB R R AL B S R
BRI H] T 10 K 5 3% BB 7R D8RR YT By i B b, e K AR
JEE i 3 S B A 4 40 o AR B AT AR
1 FARMKMAE
1.1 BFEX4%

JA B YR B ARRE 2015 48 1 H & 2017 4F 12
ABITTSAUEBE R B . A T A5 0 B35 0 BRI 3L
AR GE 0 A e B ¥k R R A ARy 1L
(R R 91 o 4 R T S 1 98 YA T 2H R 4D 5
Z AL GRS E WURIRIT A (R 54D .

1.2 2WikrifE

K FH bR B 18 PR 5T 25 CARCO) B 3k e afi 1 2R
FE T VI I3 A o
1.3 AbRUE

DFFA LR Wibr il ; 2) 8 %0, Jm i A re ot
JE B2 [ B . 4 TR () 53) R EF MRI B8 3R 58
X AEREREX I EPREREEGHKNORESS
ARIWFGT 258 A R A5 . B A0 R 9 AR E R
FIT A 234 RE N AT 5T .

1.4 HEBRARUE

DA 7™ 5 0 H Al » AN 32 TR 5 2) & i E
KBRS AR ) WA B Sk 58 HOR
FE 3 G2 IR 14 DR G At 5 05 17 R 45 1k R 1 A 5
DN RETC G R A 5] AT D) e R R B B 7 AT
(). R R HEBR AR o 14T B — 4%, w0 200 HE B 76 F

FLILHIZ5h
1.5 Ik
LS. 1 3B orik Bl - fdf B8 3 R O M T TR

IR EBAMAE 7 0G0 A AR JE il 10°, W 3L B,
RATRREEE M . BT B K 7 2 i M, B B R R
TG T SR RIS - 4T A 1. 2 mm 5g AT T #Y
FREERICX 1 E R . s REHR 15 . E 5
ESA 0.9 mm 3k 2 IR IE X, il 0 IR K X W
30 mLJF . JEAJFERN 2 000 U, FIAEHLER K 8 mL i B
Je EAIRBE X, P4l 0% 3K B8 X1 30 mL, iR 3k
Jer BB S5 AR L R AR R 30 min (k. PRI A
WE 1A 2,

1 TEFEHEITARESAORE

B2 FARAPHSMBRE

1% Gt 21 250 Tl 8 0 IR e B T M L T D
B e K 720 oty B R R e 32 i T O BRI %k AE K %
FIRUGIEM L) 6 cm Ab , BB M Hb A5 e S5 00 32 4T
BT UG B i 4N 2. 5 mm 7 G AT A A B Sk BB
XA BB SR R B LA T R 5E 07 L BT A2 A T )
AT A 3~5 MR T REF BIRIEIX

P 2R S8 v Q2R [ B A DG I RO A e T
Ji e B v MBS B UITBR A L IR0 O R A A AT HE L 1
A0 RS T R A 5] R DR M R AR 1 AR
T R AS g P il 750 - g Tl 2 (4 2 ) 25 204010272, 1§,
=B S R e B R el B,
WA B B WY IS RR I oL (2
220180007000, B3« 46 A AR Ky AR 5 01 R B L 2%



28

RERE IR VAT T A M B A RS LR A K
- NENE N N DN = gl - 3 G el I =)
204010267, Ji 43« V& 245 L 241 46 . 4 I | Ifi 38 | AL fR L 1]
ED) 55 248, IR AN L (R 25 5 204010267, B 47
X TR = I & o I IR R R 1 N I N 1 =
HG AR B R A L EVRE R D L T L (B 2 1
F5 204010271, 100y =& G VB el B A IR
WA S RS YD B R A e . T 3.6,12,24,36
A A Wm0 X &R CBALE L R L = A
MRI, 56 e Sk B Rl 7K i 0 22 i 15 450, G SR s 4 3
FELEB B I 0 P AT S I8 R B 58 B K i 3
&Ko B C R4 AR BE VAS F Harris ¥4345
I BEVTES S RSAGIEAL 45 R

1.5.2 JPaTe ik Ol LIsE 1 R F AR e E
HEIE S BT AR W8 b o A8 G 400 58 B F R A5, R

Chinese ] Trad Med Traum &. Orthop,Feb. 2022, Vol. 30.No. 2

2 TR LB O PR 2> (VAS) (B 7 D) fig Harris
PEAREMM IR IR G52 . S5 0F Al 2 B ARCO 43 J13F
B o ARJE 1 4E MRI 4108/ =1 2290 % 585k, 4
RAS R AR A I =1 A SO TR
1.6 Sk

fiiJf SPSS 21. 0 B GE it b . IH 5 BERHL
T s 2 8] FE R AR REAS ¢ K5, 22 I O
GORHI 2 I 7 22 0 M TR BERME o K
EHFE R Bl Mann-Whitney U £ 58, P<C0. 05
ERAGIFE X,
2 #R
2.1 —fBR

B 1) 85 {51 (110 5D . 5 1) — e e R IR 1. 4
AR ] ARCO 43 1% 2% B 424 55 L (P>
0.05),

x1 WMABE-—RABER

SR TRl 4 (43 1) G541 (42 ) e P
PSR /Lo /) 23/20 23/19 x* =0.089 0. 892
W/ B (T 37.60+6.38 39.09£5.98 t=0.896 0.319
ARCO 4341 CT /1) /45 22/33 23/32 ¥ =1.698 0.192
T R GRCER /TH / FeAl / 49 11/22/10 12/20/10 ¥’ =0.030 0.839
AR B/ X0 /) 23/20 24/18 x*=0.030 0.398
KRR/ (kg » m™2)(TEs) 22.4944.91 22.9846. 04 t=0.508 0.588

2.2 WFARBINHL

PR 2 IR 58 BT AR IT R K 90 8 N 8 L e
i, o 24 F R B[R] R (40, 38 =11, 12) min, f£ G2 41
FARBFME] H(35. 89410, 31)min, IR B ZETTL2E
57 20 M) R R BUAS BAF B 5 H A5 ] B S %A BEVR T
fEBEmE] A (3. 25+ 1. 01 d, LG4 W AEBE IR YT AEBE
IFIE] A (4. 12401, 07)d, BRISZH K A= 5 28 &R A7 1M
i A e 20 % AR 6 R I B R LS I G . P
JERIERERILE. ZF G228 L (4 =0. 935,
P=0.321),
2.3 S

T8 5 ) 4 R A Bl 7, BE D IR A 36 S H . s
HHHE A3 4] 55 Wi ORI GG 2 BIERE HIRJE 1
AF R Sk 35 B P 0 B I B A 2 491 2
2.4 PWHHHEHE VAS F Harris ¥4

Wi B # VAS I Harris ¥F 43 UL 3E 2, Fi B[] 9
% WA EE VAS 740 /> . Harris 943 84, 2 5%
FHEit2 8 X (P<<0.05) ., REiMi4l## VAS A
Harris 7E3Z R L HITHFE L (P>0.05) ;R JF 34
AKX 6 /NAWHEH VAS Fl Harris PE4r 2 0E A K,
o L e R L T el 2R A it # B X
(P<C0.05)312,24,36 ™~ H , 4 VAS V43 22 5 L4
A E L (P>0.05) (B {8 20 Harris 353 . 2 0 T
e, 22 F A gt #F E X (P<<0.05),

2.5 SEBETHAL

AJF 36 4~ H  MRI 75 « 300 2 B3 3R E T Bk
N BE K BT G, B AR 100705 i G 4l 8 i
ARCOZ &, T W16y I 81, B A s %N
85. 450 s PRAL I 1 B A AR LR ZE R A Rt X
(' =4.285,P=0.031), HLALRT {5214 TR 0L 3-
&l 5,
3 itig

JBe B T W A% B kO BB Sk E B At —  7E R
Sk 1 H b o AR 32 BHL A R B0 T BB R B 4K I 0 AR RS AR
UYL R R SRR N R 22—, J i
G B PRI R R RS R S e Sk 1 ol At L R
ST R Sk di i PR BE S 40 A B 2H 2L el | ke
S0 IR BEREAIE HE 98 P PR 1 R B AR o L Y 9 A8 & 2 ik
AR LY 66 R s SRy R AR A B B, 5K g B e
HomF MRI @ 7R J)CE Sk B #E K B . 78 B Sk R4t
ARCOZMI A, 1 11397 58 25 S it 6 B0 2 AL 0 U T 4%
AR I PR W 1 7 28 11 A BB 2 A FR A I IR T
B2 Z AL E TR S 30CH B BN, 2485 X Z°F I
5 RE W 7R ET I8 A TE . ARG B E 5 BB 2212 . S 3
JREH Sk 35 B B XU o 2 8 I DA IO ) Ff e L s Dk
FEHEAR 53 AN R i [8] B 7 7] — B i Sk b A0 4 ki
FE R e X 2R A b & B0 f (4 6T 38, fe KRR b {R 28
TR BT S8 T TR B JR R DR I ROR L R R R



HE PR R 2022 4F 2 A 30 BEE 2 Y

K2 WMAEEAERE VASH Harris  ESE RSB (T4

29

EET s [A] WO (n=43) B8 H (n=42) t P
VAS -5 A HI 4.09+1,17 4.174+1.02 0.647 0.298
K 34HH 1.9940.47 2.31+0.60 2.089 0.024
KRG 6 4 A 1.29-+0. 30 1.69-+0.53 2.221 0.032
RIg 12 A 1.0840. 21 1.3240.23 0. 682 0. 349
AiE 24 ™A 0.62+0.18 0.98+0.17 0.137 0.011
ARJG 36 A 0.000. 32 0.67+0. 33 0.046 0.008
F 147. 476 154. 865
P <0.001 <0.001
Harris ¥4y AT 65.4347.98 65.50+8. 17 0.139 0.786
R 34MA 78.366.42 79.52 £5.85 2.235 0.019
RJE 6 4 H 87.89+8. 99 84.3349. 10 2.221 0.013
NERVENSE! 95.77+8. 96 86.58+6.98 2.008 0.032
ARG 24 4~ A 98.33+2.32 87.3343.32 2.010 0.019
RJG 36 A 100. 0040. 46 89.76+5. 45 1. 954 0.025
F 78.056 78. 954
P <0.001 <0.001

(a) ARET b R

(e) RIF36A

3 BEL.BH.3 5 ANKRELAREHIBER 1 R 36 M ARHEN

(a) AHT ®) K5
B4 BEH2.BHA7T5 . ENRELFEMITRBER 3% 36 MAEHERL
- - R -::F ;‘::“ 0l a

@ R B AR

Y -

7 h(c) REGAH

(© RF36TH

5 BEBM.F ANKRELXAREHIBER 2 K36 MNARHEN

IR AZ BP9 B
JHRE S A 250 Ml A AR 5 Sk oA L 980 ) 286 90 4 o DTG 92 5
FERC o R T B R T Xl ) 30
YEF BB AT REFEAR T 14 d P92 H BSR40 A a8 1
BB 1A e 50 2 W i oA R i A 1A A
Jei B 2 o B B R X I A O
TP U BEL A 195 B TP U BB DR R AR B A
-t BRABE OG5 M R ) R IR o R I S i 48 O 5 B2 T

BROR 25 B A 1 T RS 3 45 2H 2, B hE S Ak R Tk R I I
B R R RRHE R 1 AR T RO U E R
FE B VR SR RE ) o 3 B 4 I PR RS O . U T B2
2 5| 1) B #B R ) i 2 2l e AR 45 XE DI RE . ok S 4k
S A JILPA ARG 3 ) A A O

Hh B R 24 I PR G2 T S 6 A R T R 2 R
TR BRATRVE T . BUARER 2 O I Sk SR AL (9 9
IS 2R ZHE IR U B s L BB A | 2 K



30

FUES AR, B R B 0 A R A% 2 i A=
PRI RE A, IR 5 i A I R R EBUR R
PRSBE Bk 2% T8 . AR BE B 9 R FE SR IT A 1 4R 02
FH B 993 101 A h R 90 e AL 1 9 B A I ok TR Y

RS CEEE Y I A b LB RE R R 25

M, =t S LA e R VEH el R

A MRIA 25 BRRD L =3E FEORIE AL E % R B

BT ARE VHEF A RS AR T AR T b

T TR U5 o DA I ke Bt X6 JBE Sk IR 48 MIRT (8 73 - /K i

WHEATIRYT s 565 2 4F . B BE K b 2% )5 iz A& L i

ol 3 R R A b 2 T ML L3 Ak R AR

FYFRE Y o = YT T A R A R

(iR &R AW A=Y T AN ([0 I | S B N R 1

AHE 25 S T AT 38 2 CBES Y I L RE T O I AR

PRI AN E A S b R A B 3R DAD 25 T 1AL
25 F TR SO R AR A B Sk YR AE 9 I R 1

R 36 AN A BE U ULES DA f /N B i BT AR A BRUAS:

T e DR 1 9 28RS B S TR B 1 3z 9T L T

1S i) Z2 LU AR (A5 I R HE ) 0 . (R4 T A B

5 1 AR 191 B 3 A o T 22 A i DR R 56

S & 3k

(1] % EE, MW BESh, S5, K5 P o 30 B =k B o o 38
FEL]]. B AR 2R 75, 2006, 16 (9)669-671.

(2] XV5E4T . ik de. RIBARSR I Sk PR AR #6978 JH 77 1%
B R LT R AR 75,2017, 25(8) :576-579.

(3] =BGl HSCZE NI, A5, ST 45 5] S 1 B ot ol e Al R
B BE Bk Bh Dk I T R R B SR IR BE LT o B A,
2018,31(1):56-61.

4] XER, EEH.ZRMF B TEEFLNARZILEZ
5 1) 58 P98 VR 9T BB Sk SR AE R (B LT . o B R SR
27 ,2005,13(15) :1141-1143.

(5] =R, KEEF. . F RWREKS 2L EIRTT Rk
B SRSEL) ] i BB AR A4, 2020,28(17) 1 158-162.

(6] Z=LR. M, ENI, A5 SRR 78 B 455167 IE L IR 3E
R B R e, 2021, 29(2) : 79-82.

(7] R, NEH, Pk s P ERIT B S R se ol [T
FEPESGRIZE,1994,2(1) :52-54.

(8] Z=ZeWt Mrakifli, TR M. BT Xl &% o b IE 25k
57 R Sk SR BE 0 B 5T SR LT . o [ o = i B ARk
2017,25(4) :41-46.

(9] g, 285, XU, 45, /ML B8 8 W8 R 16 7 30 I 3k
WBERY 10 4EREVT WSS () 1. i 75 25 B2 2 B 2% 1 . 2019, 40
(4):311-315.

[10] Z=F3E. BBk IR AL A ARCO 23 I[) . R AR AN BE 24 i
1996(3) :186-187.

[11] SAITO S,OHZONO K. Early arteriopathy and postulated

Chinese ] Trad Med Traum &. Orthop,Feb. 2022, Vol. 30.No. 2

pathogenesis ofosteonecrosis of the femoral head. The int-
racapital arterioles[ J]. Clin orthop Relat Res, 1992, 277
(1):98-110.

[12] MIYANISHI K, YAMAMOTO T,IRISA T.et al. Bone
marrow fat cell enlargement and a rise in intraosseous
pressure in steroid-treated rabbits with osteonecrosis[J].
Bone,2002,30(1) :185-190.

[13] WANG G J,SWEET D E, REGER S I, et al. Fat-cell
changes as a mechanism of avascular necrosis on the fem-
oral head in cortisone-treated rabbits [ J]. J Bone Joint
Surg(Am),1977,59(6) :729-735.

[14] BOSS J H,MISSELEVICH 1. Osteonecrosis of the femo-
ral head of laboratory animals: the lessons learned from a
comparative study of osteonecrosis in man and experimen-
tal animals[J]. Vet Pathol,2003,40(4) ;:345-354.

[15] FICAT R P. Idiopathic bone necrosis of the femoral head[ ] ].
Bone Joint Surg Br,1985,3:678.

(167 BRiE%, 601, x4 0, 5. IE L IRFE B 46 1L-6 Rik 58
TEA b 43 G (¥ AR SEHERF SE T . B2 2445 B, 2019,32(3) : 65-
68.

[17] CASTRO F P,BARRACK R L. Core decompression and
conservative treatment for avascular necrosis of the femo-
ral head:a meta-analysis[J]. Am J Orthop,2000,29(3):
187-194.

[18] GUO P,GAO F,WANG Y,et al. The use of anticoagu-
lants for prevention and treatment of osteonecrosis of the
femoral head: a systematic review [ J ]. Medicine ( Balti-
more) ,2017,96(16) :e6646.

[19] CAO F,LIU G, WANG W, et al. Combined treatment
with an anticoagulant and a vasodilator prevents steroid-
associated osteonecrosis of rabbit femoral heads by impro-
ving hypercoagulability [ J ]. Biomed Res Int, 2017:
1624074.

[20] ZHANG Q.LV J,JIN L. Role of coagulopathy in glu-
cocorticoid-induced osteonecrosis of the femoral head[]].
J Int Med Res,2018,46(6):2141-2148.

[21] WANG W,ZHANG N.GUO W, et al. Combined pharma-
cotherapy for osteonecrosis of the femoral head after se-
vere acute respiratory syndrome and interstitial pneumo-
nia:two and a half to fourteen year follow-up[J]. Int Or-
thop,2018,42(7) :1551-1556.

[22] Z=+#L, £ R, e IR Sk Bl o4 8 58 (4 £ E #F I 16
BT B R R A BE 25,2016, 25(9) : 45-46.

(23] XSCHA. B 95 1A L R0 b 5 IR 97 B30T I E Sk IR 3R 49
BILI]. b )7 B2, 2019,16(4) 1 72-73.

[24] & E2 30K E  SRFH. & 38 LR 97 Bl Sk IR 3L 60
Wil RAE 5 [T ], AR b B2 25 2% 3K, 2014, 29 (12) : 4051-
4053.

¥ A% B #1.2021-08-23)



