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Abstract

Osteonecrosis necrosis of the femoral head (ONFH) is a condition caused by interruption or insufficiency
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of blood supply to proximal femur, primarily characterized by the death of bone tissue and bone
marrow components, leading to clinical symptoms such as femoral head collapse and joint dysfunc-
tion. When the L2, 3 sympathetic nerves are in an excited state, they induce vasoconstriction in the
femoral head region, thereby reducing blood supply to the femoral head. When these nerves are in-
habited, vasodilation occurs, increasing blood flow. However, the pathogenesis of non-traumatic ONFH
remains unclear, with steroid-associated necrosis of the femoral head (SANFH) being the most com-
mon form. This article briefly reviews the pathogenesis of SANFH and the role of the L2, 3 sympathetic
nerves in the treatment of femoral head necrosis, aiming to enhance the understanding of the path-
ogenesis, prevention, and early intervention of SANFH.

Keywords

Osteonecrosis Necrosis of the Femoral Head, Lumbar Sympathetic Nerve, Glucocorticoids

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

Ji B Sk R LA SR BE R AE G R BN WL — M B, ABURE R4, FIRWECARER, F
BRI BE S A R EPE . ARAE B SRR R AL, B SR (B BRI SRR B,
QI RR Z RIS 51, i AR 2Y B0% R 3R 2 B B UM 3R (GCs) MRV . JahE . g, IR R
SRR, P E TR SRR IR R BT, X SRR SR M A ARy, AR
IR, W BFAEE AR R IR & KIAMAE 1] [2]. B REPIROER . RETELLTIIRIE . 3
Foo) A BEIR 0 S BIR CE NG AR TR T HR o 5 BEACH AR KT A FEORE B B 3R o Wi R R o R A 7
AT R AEH, SANFH (Rt EF, HETCBON ARG B B SR BB R iR fa i R 3 2
—o BT WE LRI BETE AR BRSSP R IR, RO SR S R RAT T, 5 AR R
AR T I TR A i K R AR 3] [4]6

ONFH MJJE R 2 MR R ILF e 1), RRTEA R KR FE AT b 1) E R R R A 74—
FE, ONFH JERCH I BN BT 22 o 100 5 R 083 a0 e Al DA R R i B Sk IR B8 2[RI AE B B (1 B vt
He e, DRI An ] 75 I PR HH R b A B R TR TR T AT, SCRE i KRR B AR i Sk IR AR ) A
JARSEXT T BT B 45 N 53 2  — AN EL A Bk AR s R . 3ol 75 R FRA 145 I PR B R B2 o 3 AR B IO
R TR 2 AT B S R A8 R AR IHLER . Koo S5 MR LR, S B S 77 B 7E 1800 | 1505 mg 58 AIAA I
BT 15 5928 mg) 2 [B] AT LS8 ONFH &4 [3]. #e4h, GCs HfEH 7 20th 5 ONFH (R 4EH —
ERER, EHRUALRTAE ARG FEORE RS LINHE[5]. Mok, BEGE NS SRR L
IHEA %, AT, SANF MARIEHLHIAER 2 2%, wRES LU HLHISDIAE G

AL FENAR A EMA My, EERPEOHEER . . WAk AR, R RE AR R
Bio A AZ B 2R A SR I 2 5 M IR Sk A o 00 2 A S SN AR (R T R S X IR B,
FRRTF B L2, 3 SRME, ReCCE M ki ft, LBk E IR, ik, Eh—4k
IREEAE, AW AE 3] S 45 R0 HT SANH FIARHLEL, A SANFH [ITRG . IR TS 1%

2. MENRARIRGRRELRE
BB IAE AP — MR, RSBSOS 5 TR, SBURE kI

ik

DOI: 10.12677/acm.2026.1662386 1704 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1662386
http://creativecommons.org/licenses/by/4.0/

R <5

oAb, AR, A ST SMISCIEIR, H2 5 H Ok A 2 R A AU TE R 6] [7]. B ki)
AR I8 2 29 i s PN /M 20 ok B [0t sl Jk 36 e 5 P 470 25 ik 3 2 e e i R i e, 1 40 e )
fikok B PAFLE K . X 2 = E K o A — RN S, AT B Sk, SRR A I Sk, (R
kWA A RE T I(BE B N E S B A ALY, 7R IXA S T X IR 5 52 A0 N I AR Ak )
S [8]

MNETCE TZN AL T — b P b, s Skt WSO 2 i, RSBl — R5E S (i
WA MR, SCERE R, FEUA P LSRR SMEM SRR B MIE. — i, PkE
AR BT AR I N 2, SR SR A TS R B L S TR s, S — T, W R A RO, PTRE
DWOREA B 25K, A InEl ANFH.

e ML Ih e A2 N AR P 22 Pl (S 5388 R bR s ) 0 et I D)7 A il of DR 7 2 TR R s &5~ — L
XPPE A AT AT B, vTRE 2 I B T UM AR S5 E 8 S B o 7F SANFH FE R FE A, W] g5 B I 2
AEZR AL S LA P 52 40 P T 6 5 3017 51 e B L UG R SR A (O] o IR b i 4T 0 5 Bl m) 8 T B0
B AN Y M AR T R E DU N, SR Sk IE B E KR E, &S EE L IE R
kR .

JBE i Sk I Bk L P A 5 B SRR AR UIAR DG o IRk, B8 P B2 41 L (BMIECs) 452 497 1T 6 5 i Sk 3R
FEEVIRDG . MV N B 200 B A L7 P B (1 B0 2 e b R A, BB 5 I P9 I I e, TR 4
MRS RIEEEANE . N R 40 M 3E 5 115 A A IBIE P . 7K ) S G g 2 465 7 s R Ak 9 I P A
5E o KRB I 5 P B B 5 R (GCs) FT LA A S B PN v P X S S 5 A R P 52 41
Thig. I UBSEM R, GC A28 NI S5 R A KM, HEm S EUE WIESE &, BRI my
JRFEE 1T, A SPECEIIERI B0, K& GCs AT LGB Mk A R 40 BTt T fE . 0 i /MRS
S AR IR S MR AR A T, X T MRS RS A, S EU
BOEAA AR TE . B Bl P R 0 P 3 ek = A AR T AL B (NO) AT #1348 2212 (PGI-2) 55 L& i 1 4
KA R MAETK ST 6-B-FIFI & F1 BUCAR W AR e 42, B2 PGL-2 MARMF=M11]. W
B A AT L= AR BRI AT R A AR R T 2 PR S 2 0, JE I R PR Pt LG 111 A K TS B LR AN Xa K3t
BEVER] . R SRR AE SR I INSOFE A B B0 . R BV SE R T, B X A8 BT F A8 I 4 o 47 L /N AR I
#e, IXATAER T GCs 51#2 BMEC #4514k & M ek 48[ 12] [13]

3. BERARBFREL RS ENH

GCs T2t TP 2 Al B A E B 2 A AN B IR BAREE A, RIE (et gl 7. HHr
I3AT S R AT AR IR T A RS A S . GCs 8T A HE K IR S2 AR (GR) b Rl e s R 7 (A
PPARy. C/EBPa), i[5 7e i T 4R (BMSCs) A g M 4 74k, 3 BCE- A BRI ITRR - Rk A g 1
AN 2 2 SR AR A R i, JRIaI S, JNE SR 14].

GCs 815 41 A RE AR OS2 AR S5 G, B0 R U E R 107 e CHLS L) M8 n &1 Je Jig s 70t - [ e 1 240
PSS HAE A (AR - FEA 57 H i = BR(TG)£E AT I & A 58 B AR 2 1 (VLDL), JE/E[15]; A GCs
BAAIAE A R, etk i IR SrOARAE 28 AR NI (s i Sk e e AL/ MU B ik 20 32), - 51 R fig Wi e FE AR I o

4. 4ARRATF0 B REEIALE

B N AR A B TR A R A L B A S NFOR AT T B — P E A AL . B R B B
LRIEIY RARIR . DR R BB AN &8 T, S AR AT B . DRIARIT, T CL4ERr 2 0 Y 2R
BRI AR E, AR T IR ST . AR E M R s EEA A, SRR .

DOI: 10.12677/acm.2026.1662386 1705 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662386

KRG 5

Wi A o] DA S B 40 M T MR T AR AE — PR IS4, e AT A O R E 44 i 4
MRS FIAE A7 e HEMEN . GC BRI ACE 41 A W5 ONFH % V)MHC, GC ] LAY MC3T3-
E1 # i 5 W AH 5 2 H (Beclin-1.LC3B-I1 A1 P62) A1 A 5t /4 S 0RH 5% 2 1 (ATF4 Al CHOP)HJRIL[16] [17].
DRI, W AR P Jo0 ) S SR DX I8 A8 R BT e 4 P S B BRI T2 18] KRR B2 T 3R (Gs) 1 5 S At R 4
ORI, FERRLAAT . KEIE A ROSYRE, AL IR AL B AL K[ 19]. GC 7] LA Tk
HYIE TR G W, @B ROS/INK/c-Jun {5 5B B2 ONFH KR AFE RE[16].

5. e

LR, 0570 28 D\ O 2% Aol 0 240 R 40 L DR 3 4 R TR SR W S22 ) ) 30 2851 A v S ) AN ]
BRITER . 55 ONFH st R N AR AL ZUR A (1 G e AU 22 AN G BE IR A A5 0T s, B AR AEAL ]
ORI B K R B AN, Wm0 T AR B KBt AT RES S5 TR E R, $27R ONFH 1
KAETTRE S R SR PO A 5R[20] RS B AT HURB A (1 3 2Pk . Bl — &5
IR IEF PR AERFH LA S B . BT SR Y], WERia I LSRR W I R RGN, S BURE &
M AR AT A LIRS o o, AT e ) B R o P T DA S 3R 2 o SO 4 AVRE TECR AE A 5
SBUR A SR JORE RN . FERIESOESR AT, AU EE A R LR 2 2IHS .

6. ZRAMZFIETTHLE

MEAZ A4 H EME RGN — 85y, EEATTET NS @RmAEEA N2 AE F AT
oSSR T R A AR SRR ER, S T S A T R A W R AR MR A B
MRE, ZHE IRESLEFHEI ol 24584, G IPY/DAG (5 5188, it 1ac8s) g i e
B, PR U, SRR, W SFEULIR SR [21]. BT3B & MR, IEK L2
T I o 2 L iy B AT R 8 S A A Ty SR IR A IR 28, SRS I Sk Ak I PR b i 2 ) B
22 SR AT Fih >R BELWT A2 B A5 5 A% T 25 W i BB TIPS (0 Al BHEBIAE FLALAR T
T S5 A0 0 8 U3 ok gy A ot 22 2H SR A P, SE IR HRELIT [22] 0 2 8 J S5 R P A J ot 22 S A G 5 7
PRI K CEE, SEURLHSRIL T KT A R W7 A kw22, AT SE LML R 4 ke, 50 i =k Jmd i I
#2371,

7. &Eig

SANFH A& FlEIf PEAN AN RPN - Il K& I REE W 187 SANFH FEUR AR, (Ha2
FARSORALE] A B 8. 72 W] SANFH AZEAUR RENLHI BRI, FIFITRIS., 20050, Rl (] fn s ik
CHHAI) A RO AT R T, DL R BERR = SANFH HUIT 2, S B E A E . BE AR
BORMIFED MGy B (PR S, A AR R AT DR SE RS HE R 7 3025 R0 BB o7 B i Sk SR IR B, 3k
BB BRT, PN 5T Y R ORI .

SE

(11 FEEmhEEREN > SEER S EREEN TR G2, TREFSFRI 2B BMBE YA, FHREESy
S E X, A E R A LIRS R 297 H6 75 (2020) [T]. HHHEE R4, 2020, 40(20): 1365-1376.

[2] Weinstein, R.S. (2011) Glucocorticoid-Induced Osteonecrosis. Endocrine, 41, 183-190.
https://doi.org/10.1007/s12020-011-9580-0

[3] Koo, K.-H., Kim, R., Kim, Y.-S., Ahn, [.-O., Cho, S.-H., Song, H.-R., et al. (2002) Risk Period for Developing Osteone-

crosis of the Femoral Head in Patients on Steroid Treatment. Clinical Rheumatology, 21, 299-303.
https://doi.org/10.1007/s100670200078

DOI: 10.12677/acm.2026.1662386 1706 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662386
https://doi.org/10.1007/s12020-011-9580-0
https://doi.org/10.1007/s100670200078

R <5

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]
[19]

[20]

[21]
[22]

[23]

Seeley, M.A., Georgiadis, A.G. and Sankar, W.N. (2016) Hip Vascularity: A Review of the Anatomy and Clinical Implica-
tions. Journal of the American Academy of Orthopaedic Surgeons, 24, 515-526.
https://doi.org/10.5435/jaaos-d-15-00237

Mont, M.A., Salem, H.S., Piuzzi, N.S., Goodman, S.B. and Jones, L.C. (2020) Nontraumatic Osteonecrosis of the Femoral
Head: Where Do We Stand Today? A 5-Year Update. Journal of Bone and Joint Surgery, 102, 1084-1099.
https://doi.org/10.2106/jbjs.19.01271

RS, I E SRR IR SEAE 5 I R S I R [D]: [ L2605, T FITBERERZE, 2005.

Géraud, C., Koch, P. and Goerdt, S. (2014) Vascular Niches: Endothelial Cells as Tissue- and Site-Specific Multifunctional
Team Players in Health and Disease. JDDG: Journal der Deutschen Dermatologischen Gesellschaft, 12, 685-689.
https://doi.org/10.1111/ddg.12402

HLOOR, MRERER, KT SERMEBCE SRS M SR SE R AR HLEI[].  EFTEAMRL2R R, 2022, 30(10): 915-919.
Rupp, R.E. and Rupp, S.N. (2016) Femoral Head Avascular Necrosis Is Not Caused by Arthroscopic Posterolateral Fem-
oroplasty. Orthopedics, 39, 177-180. https://doi.org/10.3928/01477447-20160404-01

2 MR SRR, Wl B TR 15 UL A B A 0 A B T 5 BB S IR BB SR AR [T]. EIREE 2, 2023, 52(2): 270-
276.

Rahman, M.S. (2018) Prostacyclin: A Major Prostaglandin in the Regulation of Adipose Tissue Development. Journal of
Cellular Physiology, 234, 3254-3262. https://doi.org/10.1002/jcp.26932

Pathak, R., Shao, L., Chafekar, S.M., Feng, W., Ponnappan, U., Fink, L.M., et al. (2014) IKK/ Regulates Endothelial Throm-
bomodulin in a KLF2-Dependent Manner. Journal of Thrombosis and Haemostasis, 12, 1533-1544.
https://doi.org/10.1111/jth.12664

Rezus, E., Tamba, B.I., Badescu, M.C., Popescu, D., Bratoiu, I. and Rezus, C. (2021) Osteonecrosis of the Femoral Head
in Patients with Hypercoagulability—From Pathophysiology to Therapeutic Implications. International Journal of Molecular
Sciences, 22, Article 6801. https://doi.org/10.3390/ijms22136801
FB. A E IR FR /N B BB AR R AL A S TE[D): [ AR 30). T R EERER A, 2014,
Wit 2 TR R R B /N ER B 5 R B R ARPT ML IGF-1 fARSCIERF D] [t 22Arie ). B [
EERHR2E, 2008.
Liu, W., Zhao, Z., Na, Y., Meng, C., Wang, J. and Bai, R. (2018) Dexamethasone-Induced Production of Reactive Oxy-
gen Species Promotes Apoptosis via Endoplasmic Reticulum Stress and Autophagy in MC3T3-E1 Cells. International
Journal of Molecular Medicine, 41, 2028-2036. https://doi.org/10.3892/ijmm.2018.3412
T, RARAE, KT, B VEBCE Sk B ALIR FE IR AT RO S TR E R 0], T EH A TR
W, 2021, 25(29): 4685-4690.
BAJEHK, W, SR T I SR AR AR ML A AT S IE R AT SRR (D). BR2E4RIR, 2022, 28(3): 466-470.
Ding, L., Teng, X., Zhang, Z., Zheng, C. and Chen, S. (2018) Mangiferin Inhibits Apoptosis and Oxidative Stress via
BMP2/Smad-1 Signaling in Dexamethasone-Induced MC3T3-E1 Cells. International Journal of Molecular Medicine, 41,
2517-2526. https://doi.org/10.3892/ijmm.2018.3506
ER, A, PR, S BN T E AR SRR B S AL ST (] o EE A E A
Rl &, 2024, 38(1): 119-124.

(S Aac k) FRA]. SERPRFE, 2018, 14(1): 78-80.
R, XUGF, ERE, S5, TEATEAR M ATENREAR 5 A 2 ARG T T Bk AR B AT R0nr LR, o A
BE2E4%0E, 2018, 24(2): 112-116.

BB, KD, TRM, & R EBRAARTT BE SR iR IENG R 7 [T]. P B R k&, 2012,
18(9): 572-574.

DOI: 10.12677/acm.2026.1662386 1707 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662386
https://doi.org/10.5435/jaaos-d-15-00237
https://doi.org/10.2106/jbjs.19.01271
https://doi.org/10.1111/ddg.12402
https://doi.org/10.3928/01477447-20160404-01
https://doi.org/10.1002/jcp.26932
https://doi.org/10.1111/jth.12664
https://doi.org/10.3390/ijms22136801
https://doi.org/10.3892/ijmm.2018.3412
https://doi.org/10.3892/ijmm.2018.3506

	非创伤性股骨头坏死发病机制及腰交感神经射频治疗的展望
	摘  要
	关键词
	Pathogenesis of Non-Traumatic Osteonecrosis Necrosis of the Femoral Head and Prospects of Radiofrequency Treatment of Lumbar Sympathetic Nerve
	Abstract
	Keywords
	1. 引言
	2. 血管内皮细胞损伤及凝血异常
	3. 脂质代谢紊乱和脂肪栓塞机制
	4. 细胞凋亡和自噬的机制
	5. 免疫失衡机制
	6. 交感神经射频治疗机制
	7. 结论
	参考文献

