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Abstract

Bone marrow edema (BME) is a characteristic imaging manifestation on magnetic resonance imag-
ing (MRI) and is closely associated with joint pain and disease progression in patients with knee
osteoarthritis (KOA). It has become a focal target in osteoarthritis research in recent years. Modern
medicine interprets its pathogenesis mainly from the perspectives of subchondral bone remodeling,
abnormal mechanical loading, and local inflammatory injury. In traditional Chinese medicine (TCM),
current studies on this condition have mostly focused on a single pathogenic mechanism such as
kidney deficiency, blood stasis, or dampness accumulation, lacking a systematic and hierarchical
pathological chain as well as a corresponding syndrome differentiation and treatment system.
Based on the classical theories in Huangdi Neijing that “the Kidney governs the bones and generates
marrow,” “the Liver governs the sinews,” and “the Liver and Kidney share the same origin,” this ar-
ticle constructs a TCM pathomechanistic framework of the “Kidney-Marrow-Bone-Joint” axis. It clar-
ifies that the core pathogenesis of this disorder is rooted in deficiency of kidney essence and failure
of marrow nourishment; develops into collateral obstruction and disharmony of qi and blood; man-
ifests as mutual binding of stasis and fluid with turbid obstruction of the marrow collaterals; and
culminates in disharmony of the sinews and bones as well as obstruction of the joints. The dynamic
evolution pattern of “failure of marrow nourishment, bone damage and instability, disharmony of
sinews and bones, and joint obstruction” is thereby delineated. Meanwhile, in light of the clinical
features during the acute stage, the mixed deficiency-excess stage, and the chronic protracted stage,
a standardized syndrome differentiation and treatment system is established, emphasizing staged
treatment, simultaneous attention to root and branch, and combined internal-external therapy.
This enriches the TCM theoretical connotation of KOA complicated by BME and provides a theoret-
ical reference for clinical syndrome differentiation and treatment, integration of imaging with syn-
drome differentiation, and future basic and clinical research.
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1. 5]

JAH K15 % (Knee Osteoarthritis, KOA) & H1 & 4F N B 5y K IR AT VR T s [ 1], AR T4 . b
MKy TSI EEIRRRI, R BRI WEH TE. R HNINRANSEEN[2]), IEFREE
Wi ALHR 514 (Magnetic Resonance Imaging, MR)F AR 2, BFFL &I KOA B35 % A &b /K it (Bone
Marrow Edema, BME) [3], H A ZUiEL % 002 2 B/ NRME 0 RS ma i Emng . Bish . aEEE
il ZFAE I I AR R OTC B ROAESE (4], I RBFFTUESE[5] [6], BME SIRCHT R M. Bd Na R i
B BEdT. R T EEE SR KRRV, & o R O B E AR MERE NS
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FEREETE “BRE RN R R, RIEHOCTOR . AR TS IR A SRR, AT
BT CBEET R JERE[7]. GRIREEE) Az RN, BRTE RS EE, mEXE
AR, 7 M AR NAIRZA; GRIA - KARIR) 5. s, BEAE, ShERmE, %
RE, JEEET, AR E R KTUIE. WEAFEERHE, 5 KOA & 7F BME [lm KR
R [8].

HETHEEZX KOA &JF BME (W50, CIEABIE R . M. KIBAE OB R, BT
E AT RIRHLRE AT iR T T %91, SR H AT 2 RET R RBEERNE RS 216, N2 EFM
HAEH S BhSEARR BRI R IRV AL, AR T UG & A9 A5 U 1 R S VR LRESL 5 7 09
AR T, Ay REEaRanBEm R 5SIRIRR. 2EIAR, ZlWERGUWRIAR, it
EAEHA B, BB EEAR PRI THEIE,

2. “B-B-F -1 WHERNZSREPIPEA
2.1, BIFEERE, AERXTZAK

(R« ANTRRE) = “BH, B8, A, Kbt HBEE"7, (KA« BN
Kig) B “RAEERE” . (R R ROBEFEM o RIVGMFSTIE T R - S8 - &
B MO BRAA R [10], BOE RN 5 )R RIM B FriafKR S 28, FIoulE, $iree . s g,
FEERRORIE . R M A O AR . BOR TR R, ISR WA BRI, NIsERBRZ . E
Ko MHEHENHREFRE, B B, W GRA - Bl REWR) pr “XURt)\, B
AT, WURET AR AARRERRE T, B KR ERZ ), 5 MBERRIR. 4iliRAs, Rl
KM B /N AR A S50 A A B E AR AR A i

22. BEAPNIRG, EREHSET

TR “BE” BEEEE. BRE. INEE, ORI LB, KR EE, 2T RRSRE RO
PIR[11],  (RHX « 2K 5 “Niads, Jerlohs, FemmsEd:”  BIeR AR, SRR AR B . A&
BURAST, BORILRE. SRR E A AR, JEMCH -8 - - RSP REDRE T, BT
RENIBERTE R, BEREI A JCPTiK, BEmmBlE A RAE . KA. S8 aBREEYCE T - Ao
W, BB DUE E TS RIZ AL, ERRTT % T B AR R Reh SR A R OB A [12]
AHERERE, BOVRHUIRAS, BEAREAXAL, O MEAL, TONThRER R, BHHE TIRHIHEM . WA
FLfty 8 -8 - B -7 HLERRAELE, WISl 1 b R B e B B A LR

23. FFERIR, BiEHEERXTRE

ROCHT R IR R A TRE, OB B SCE SRR B R R . TR ER BT B EE T Bk
BoR T A R, GRIF - 2RK00e) 8BRS, BT, BARTE” . SO e Ak
WFRKAS IR RTLRA L BFR R RSB A, BRI AT, MA@ oR i, & PhR4ERR G
TR,

HEENBEIT B, R, Bis kTR, ke, EEAL, B, E, fRER
TIRIE T KA B ALDIRER T, * BP0 HET TS T, HRE DR &
BRI RS, SZIE R BME [13], SESREDRE T AN “HiE KM msRsiil” rm B fe.
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3. KOA A H B BE/KMHEHRT % DR IE R
3.1 ERHT, lARF—EXHZIAE

ALK THEEARBNEE, B TE. MHEAACZFRERNR LR BHEEZ, BEERS
IR, B BOE N R LB B BIR TR, B IR R RS, AT AL L K
KR, BRI ZOhDIREIRSS, BENIE IS RS F R AR R o i R S R 2 P
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3.2. HisMe, BIEREE—X%KZT

AFFAERINE IS 28 AR, KT E. AWM. S EAE, BN BM, TR
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CBrEng) - “MARNIK” , NARERSIRHLEIZ OB RIR[15]. MBS . 2%k A1 28,
FRAT S KRS KIS, SCRHA L N RS, TR RO IAL . 7K A L 4 R BEDIR
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H EHEBERS B RUKIE[16]-

34. EHEFR, BHRE—REZONE

AN JE SR R S e g . BRRIEM B R ARIE[L7]. B RERER A, HUARBEREIMRT, WE TEERE
RESIURS5, AERAT RN AT BTG OL T oy AR S5 ST BORBL RS, R ke,
INE A ERIR Bl R RS SCINERE, MR “BiR TR - B PR - BB R - T
BARRHUARR . FIRALE “ o R i Al XA SBAEG2E, BEREH 559, R RB5 bk #i ik
RIe ARTS1, FHENI RGO ER, &A&FBOCWIRALFFSEIEE . BB EXETH (18]

4. BT HRIVERNSHAPHER B R

et CAEARSE . BASEEAR AN R S5 S AR IR R RE S AR AL, 4SS0 & I9F BME ) KOA
FORIERE D NS AR O RESE AR R VEIRASESE I =), SRR . RSB, BIATS
Z50F LR IR T 1 AR

41 BMAEHRGRGRSAE, KERH)

ZAHMEFEZ EST AL, RRECE, DU R BRI R SRR
FHIE[19], JRERHm . MR, RSS2, TR B R BKIZTE o AL OO KERFH L i
IKHEE, EAA. FEE bR 0. FEMEL . FKEE . e, RS 24

TP AERIZR 7 A U HOMR[20] . MW B2, IS XOMUEE . AE W ER G 55 I I 1E R 2
Ty PHAKIR AR, INEECUT. B BICADKIEM, SERSIE . YRR, IS A R 2R 4%
MIZEES . JRES WO R, IR EARTEAE R WA S SUELIRIEE R, SRR,
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BRI E; PORRIZL MEERGE, e HEfREMEE I BRI, Boa B
HIBIRE, HE w2,

MBI B A FEF, ANE MR K 38 2% R 6 i T B0 1 3% R 48 0 B 1k J0E 5 i3 25 8L+
Tit BME SPERERE . 5745 AM U5 A 10 )R 8 RAE S B fe BME /K 5 PR IIAZ DR 4T, NF-«B {5 5 il
FHBAE AT IL-18 TNF-a S5E R T KBRS, NEEHRE RIS HIUKI K E DR
[21]. ¥ AL SR Z5P) AT ] NF-B JH IS B AL, IR SRR [22]; KR S5 25 7] 2408 J= S A A
Mo BRI S ENE, (b BB BRE BRI, e S K [23]. [RIHZ 205 245 m] B /N A
BRI, )R AR RS, AR IE R BIE A, PHIT Sk SOREAK i 17 18 P B 2R F LI AR

42. ERRRB(ESHE, FHERS)

NAFT IR WRRER B, RREIEAE, RATIOR . TSR IRFFEAEAE, AN R A AR SERHIE: B
EREIRY . MK Z 0 W E T IAERT T RE 2 5, SUR RHIIAR . PORBIEIE « & B kIR S5 B
Wi Z AR MHUZONIFE AR BERFTR, BOKES ., SSRBIH. vl AhaiftE . FREEEE, IR
K TEEET, RESEFRNA . AR AR

T2 s DBEF AL e kLU b i [24]. S B RS, Nt o W28 L 20 ot 1IN TR A
BRI, AL ST BTN R R R, B IES . AR S L R, N
R PEEE ISR . VBVEE A TR IEEANE SO ELR, e R EAb G, Rl s, ScE N EMEA] ., 2
Wb, G FRALTURFERS IR PRGN B -

LR ANEIE R, HT T BME SESEARZAS HIALE] T B AQ U % 5 A8 1k 28 100 1 9 5 Ty 2R A . —
T, ANEFFREEIS P 245 A IE [A) R % Wint/g-catenin 28 LB IE RS, R R ARG T AL L S A R
MR, MIEECE T EREEEY, BREE/DNRMENBRN, SEEHEEeiERESs, SR “ IR
B BAE T IR E[25]; 53— J7 0, 36 MR J5 2570 KRS 18 PEAR L SORE SN2, T R AOAE
HE P, PR R BTRFERIRR, OO R SR K R A [26] . & U [ AT S B I AR g i
BT IR SO 2 AN, BT <R RS - R - KRR BB ETE

43 BHRETEM(EERE, KARR)

WA, BARFE, DUEIERKITTRE . Z 0. BTy FEELW, MK RHETT K, 24
BEWLD TR B Bgibs . RATESN R, SRR B KUTEs. WU OONITE R T . BEE R
IR, FEIRSRE . BE R IR AhEEHFE . RIS JRBERAS, S R

FEEA: DEAR HIARESE ARBONE[27]. BB R HHIEE A ZC . A AR M L o
A MREZ. MR, MR, 2. AR@MER. BRI BNk, MemE, o
NV RS EETRME S . GRE R AHICIEAR R IR0, BREAGYNEITIN, G REE
BLOBRICHTR A  B DU KWL BE IR B BBRAR IR & 5 T 10, MUEEIIST 10 TREE . IS LSRR A
2, KA SEE R R)T .

NS SR VIR P = P N = AN € R R R S-S DU W S S AW NS G S e €2 N Y
KT AL TR PRI BME R BRI AR o I R B 5 08 I8 F00 03 BEAS i A 7 o B - A
EABRIRER L LB BEE TR D RE IR . ANEHUR . @A T SRR E Wnt/g-catenin {5 Sl RS, SOEECETR
HHDRE S MOREE, BEBRIBYEE R E5[28]: RN AT R REREZ ARG RAER 77K, BEE & B R
RHETE  ARE FRRES, (KI5 RAEACH VB P15k [29] . RO A SR e SNLISR, P okss 15
B ZK 7, AR RY J1 546 3, b 5 L0 B N B I Rr e, ATECK B F#MIC BME 2R R
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DL ARG A 2 L ARG AT S 4 T Bk LR [30]; R PRI e L iR R L HEE B N,
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FEA BERERE, UHETEARNE: L, SBENISH: MFaers SR, "R 2517
PERPAK . RAESRARTT i, REHERRE AL, BB . B KRS TR SR e B, G
R Ea TR s =, MBMEIRX: BRGAER TS E, oK AER T KR A,
ZAEBRAFERAR, SOTENIHE S I R PSS R

6. AR SRKRE
6.1. FIRERY

ARSCAERR B - B8 - - 7 RHVEZO 2 PSR A AR, MR KR A I R TT 5
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6.2. RFKMEHE

JREERIIT R =TUZ LR L R IT IR I R B 7T, 0 i KOA & i Bl /K i S8 3 i BRI 20 A1 A0
R, BIE AR R S E RS BB . RIS IIREVE N ORI TORIT R ATIETERE VT BT 7T, W
SENFIAEI BOE R 5 BRI R R R8I RER,  UEA ORI & MRbA M 2T R IR
TIBETC, A EEANEFFREE . 5L R SR DR TR I IR AT R SR 250 ROR SO AR R RO R, i ik
BIMIGITIT SR, BL R “PEIHE + BRI + AT = RRNE G R &R, TP
89T AR ROR T 5 mT 4 1

EHEWmHE

PEI X A L (X CSTS-SD2024-20) : H- iy 2 #ii7 fiLiz ARG TT T B AN B AL B AL g 547 28
A P IR R AL BRE T s AL T P 3 X 44 2 i 5 24 4% K AR = 3 000 H (2025)
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