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1. ABSTRACT

Avascular Necrosis (AVN) &l Osteonecrosis 8T BISIFI BIVIRAT FThYRASATI IS Srefa@dTges [HT0T
BIVIRT Ush WATAIRITET SRR IR 3118, f8U SifgcHelidl BoR g8 81 AVN H13 it Fda-eid
AT 3 dosaR TR 7SI 8IS subchondral collapse, secondary arthritis @ BIIHIUT

AT AT 8% edhd. URURS AVHIIR 9 IRABIAETd Jaa SUARIET AT 3rdd
He<dTd! 3R, Hax WA AVN <1 iU IRT—ATETRT @I d (heieRyl sxerdiar
T SRV SATAT 31T, s AN, A0 g &1 A IhIRIROT GEROM, FGE! dIha
q1e, |ieATEl BIead &l GUROT 9 da FRFeT A 8. hiSieieRyIdl weight—bearing
PRI, strengthening exercises, gait training d postural correction 3T q@‘cﬁﬂﬁ NEICIIEG|

AU AGd B, SPITERA ¥ epy gda @1, URMe cordiedl AVN JPUIHe] AT g
OfSTaMeRYTen FHfad 9T9R wedd functional outcome JERAT I IRABIA 1RSI Y& Thardl IS
Y[, ATHS AVN =T dgded i SUAR UG ANT—IMTETRT JAda-IraT FHICAR HR0T aedd 3.

2. UIdTder

Avascular Necrosis (AVN), STl Osteonecrosis
fhar gTSaT FWhYRAST 3TYRT BI01 FBUMI, & U
wrcele nfor iR iReRRfY fAaR e, ara

prevention d¥ YhIR[ T e,

Avascular Necrosi (AVN) fdar Osteonecrosis &
T TR SRR JMNIR 3RIA AT BTSiI

ST ST UINUT QRAUIRT  AhYRACI
quigol fha AT 9 BIdT, SATqes JATRTATASCH

BIUIRT  <hQRael &4 fhar goiuor d gl
e BreRiiel UMl #d 81 SANTard 3T

@re uwell) A uradrd AT BIEMEl WAl
DHpA g, 2y NIESGEIR] W TS (femoral
head) B AVN WISl |aifdie SrgRET w31,
PR YA FTHYRAST DHaw aF T @He™
(medial circumflex femoral artery 3ATfOT lateral
circumflex femoral artery) R T SFFL. AT
SHHAR DIVATE] YhRA! fsU@dl fhar arq
TS hydTs Terd Bl PRI AVN ol
BB JGATIT JATSTR TV Geifard HRol Fbid 3Te;
dl U% multifactorial, progressive degenerative
disorder 3E AT ischemia (ITH3MME), bone
remodelling failure 30T subchondral collapse
AT FHEE BIAl. SINTfe WRTa”. aRay! ofrar
BIOT PTG BT, fARINA: 30—yo GANTCRIA
oY (JOWE JATT 3:9). dodear & 7 S
Stage 9 UR]T Stage ¥ Tfd Wl 82U
Sifged Yol HIFRYI, arthritis 3T permanent
disability 8. “Rad ReAgsHar  sifaamR
(SLE, COVID—19 SUIRIY®) d HeUMTHs AVN
T BUAFTR  R0%0—0%% I 30% e
SITell 318, ¥8UId, BT W AVN =T ethology,
staging, multidisciplinary management 3fTfOT

ETSI dldhe HHI BId o, 2T SigcHeld BHR
TS B AVN W13l |affde daeeiia wrr ame
BIRUT Y2 ITHYREST HATad AT BIl. JRITATT
AVN &< Bde derdT TSR ¥ 1 ured, df
multifactorial, progressive 3ffOT degenerative
disorder U HHGU IAWDH AR, doaR
e g A [UER 9 ST 81 JANIR gl

f@Y Sifge collapse 30T permanent disability
P Il

3. AeMearar gl

1. AVN =7 Ueiffraiairoirar e v
%O, AT apoptosis, fat embolism 37T
intravascular coagulation JT FHIIT.

2. fafdg CSed (Ficat—Arlet classification)
JMAIRTE Tt HeN B & FHo ool

3. AYfTe TR,

afor

minimally invasive
SRATHATET  JATTHD

procedures
JATTAT HOT.

4. THRSRIERTY, omgds, IRT @ faridel
I randomized controlled trials (RCTs)
TR ST IUYThell TUTHTL.
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5. UfddgrcHe SUTT  (preventive care) 3MMOT high—risk
groups TS screening protocols JAT@FIN.

6. IARKIFAR TIUMAT d&1, mobility, Hre™ar AT
quality of life (QoL - WOMAC score) #ellel daefiar
longitudinal 37WITH R,

4. AVN 8ot BRY (CAUSES)

AVN T BRI traumatic 3T non—traumatic T2 &IF

g TTeid fawmrE:

1. AdPTe Reclss AT aR: AReTage TUe R
qredd (S >3000 R BT FHg).

2. FYUUM (TehIEre): SCRIRRNT RS T %e
grITell AT BRA (>800 IH /TSI,

3. f2u Sifgean son fdhar thaer: whyRdosT fawpald sl
(W—;r”rﬁf%as Q%TQ:[ - 30% W)
et Tt AT SdH—siiagfie PN qa.
HYHE: BRIMRIGITUSTAT AT ARIhIEThaR JHA.
PRUT 7 AT (SFSRMURIFE AVN): 0—30% TR,
JAIRIE Tch (IaT. ArIthiorn).

7. 3% SIUYH Re-d, TR AT, HHIRYY, TFeIw! |
Idiopathic AVN.

. 8T (SYMPTOMS)
feu ARl g@md: $uisd ®e, Far Ye /S
Je—dRT 9 (VAS THIBR 8—0).
FiTed ATl (3ferfestd atel): dSoiat fire AhRIHS.
grerarell A& AAfen: fRY weifdas / <o°.
AT AR | T3 A&, 1Y, 2.
= fRu fderss avol, uraret oAy il (dletsd
).

[¢)]

-

o > 0D

o Pogdld dedT (9T / ATeldHT dredid)
.« TS ATAU

.« B HATG]

« UG S7ERId |ad d&HT

6. AUrATIT (INVESTIGATIONS)

auraelt  3uner Jdearefictar  sr=rfer

X-Ray | Sclerosis, Col- 9% (early | Early  detection
lapse (Stage 2+) | normal) | ATST STYR

MRI | Bone marrow ££9% g,
edema (Stage 1), contraindicated in
gold standard pacemakers

CT Subchondral v%% Radiation

Scan | fracture lines exposure

Bone |Increased uptake |wo-£0% | Non&specific

Scan

DEXA | Bone density - Osteoporosis T8

«  X&Ray (goardien HE FE AH)

MRI (AVN TS Said qoraon)
CT Scan (BTST! Y= UTEUATATS!)

. AVN T R (STAGES)
WS 9 UHITRRIAR USHI, UdRI— ATHIT; ool o
fhar A e
¢ RO TR RIS / Rive; qeud 99
¢ WO 3 gadlgd dled (e |rgH); (g deH,
TS
o WO g AR ST TS 'Oy, sffResiemeiRmafes;

A deHT, 31U,

Q

8. 3UAR Ugdl (TREATMENT)

AVN T QSUIR 2l JSIRTAT ¥, ¥ g, hRU] for
PHTITHAT ITR \‘HCIO'I.Q\"I AL €8 T SUARTA FEOTTAR
surgical options

(Ficat classification) conservative <
fFraee SIdrd. goard=r worHed  (3-3) non—surgical
multidisciplinary approach J¥Tdl SXdl, TR WId ICoAed
(3—3) TATHAT 3MMTLIH A[A. I AWy, B, YT,

IRT, El AT UBIT dTR BT success rate §o—co%

qrel.

8.1 SNWeNUAR (Medicines)

1. NSAIDs: Etoricoxib £omg fSaHIaT THhal, :—3 3M3as;
IEAT g ol $o—90% PHHI PG, GI bleeding risk ATST
PPI (Pantoprazole) WT&d.

2. Bisphosphonates: Alendronate Yo mg HTCI@d, §—9R
AfE; osteoclast activity | @ collapse risk 30—g0%
HHI. Renal function monitor (eGFR >3*z).

3. Vasodilators: Iloprost IV infusion (fQa¥arelm ¢
aN, ¢ g /emeasn), 3-8 ARY; IHUAE 13¢%.
Thrombophilia 3MAeTedT BTG

4. Anticoagulants: Enoxaparin %o mg SC T, 3 AR
clotting factors TS,

5. WfteHca: Calcium 900 mg + Vit. D3 000 IU + Vit.
K2 900 mcg S, bone remodelling JETRT. Statins
(Atorvastatin 20 mg) lipid disorders HTSI.

o JEARMAG G ol BHT BRURT ST (NSAIDs)

+  Bisphosphonates — BTG collapse &HI HRUIATS!
+  Vasodilators - hYdTg GURUIATS

+  Anticoagulants (fFraed S¥Uria)

dfceryd, f&cfi= D, fecMa K

8.2 TfaIafiad=dt (Physiotherapy)

1. Non—weight bearing: Crutches / walker o §—9 3T3as;
partial weight ¢ T 3TGISTHR.

2. ROM exercises: Pendulum swings (9o reps x 3), hip
flexor stretch (30 |® x 3).
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3. Strengthening: Isometric quads (9o ¥|&® hold x 90),
progressive resistance bands (week ¥ ¥cRR).

4. Gait training: Parallel bar — cane; aquatic STHTdS
(pool walking) pain | 80%.

5. Modalities: TENS, ultrasound, low—level laser therapy
(LLLT) perfusion 1.

+ GOl IO Non—weight bearing protocol
+  Hip range of motion exercises

+  Isometric 3ATT progressive strengthening exercises
+  Gait training g assistive devices @I dTUx

8.3 3MYdfed IUAR (Ayurveda Treatment)

1. 91 fd®R IUER: Panchakarma - Snehana (Abhyanga
Dhanwantaram tail), Swedana (Bashpa), Basti (Matra /
Madhava).

2. i

(anti—inflammatory), Rasnasaptak Kwath 20 ml BD

Mahayograj Guggul yoo mg BD
(pain relief), Yograj Guggul %00 mg BD.

3. Rasayana: Ashwagandha churna 3 gBD (bone strength),
Lakshadi Guggul (healing).

4. Duration: 3—& A2, Acharya consultation R,

. Ve fAeR RUE SUER

. HETINIRTST T[He5, AT D dlel

8.4 geiuelt (Herbal Treatment)

1. 3T Yoomg extract BD; bone density T9¢% (RCTs),
stress |.

2. T[Tl Yoo mg BD; LDL cholesterol l inflammation
markers (CRP) &1,

3. Wocdd! (Boswellia): 300 mg BD; COX—2 inhibitor
WRY analgesic.

4, 3P /BDG Curcumin Yoo mg BD + piperine;

antioxidant.

¢« JAEIYT - FY 9 Brel dihe aredd
¢ @ - TE A B

¢ AP - dSARIHG

8.5 AT IUAR (Yoga Treatment)

+ 39 Pavanmuktasana (v reps), Setubandhasana (30
HP x ), Bhujangasana (modified).

« #Ifdd: Tadasana wall support +, Virabhadrasana
(gentle).

¢ YIUMAM™: Anulom—Vilom 90 min, Bhramari % min;
oxygenation TX0D.

. Daily: R0—30 min, instructor guidance I ; avoid

forward bends.

« IR, AqdeT
IS B WG DI
« UV - STAM—TIdE, 9l

8.6 wrauefl @ FATST At (Naturopathy Treatment)

1. WS Mahanarayan oil 9 9% min daily; circulation .
2. A% Hot water fomentation (Khadi) 9% min BD.

3. Hydrotherapy: Hip immersion bath (¥0°C), mud pack.
4. Detox: Enema, fruit diet 3 days/month.

S B RIR BRI I
¢ TRH U Wd

o SiIgRIel YETPRUMR W)
¢« 3BR SUIR (Diet)

8.7 3MER 3UdR (Diet)

OIS MER (9.3 ¥4 /fan i, TR, ), dform
(900 L AT, ), fEca < (W/W>
TEG—RE U] (Foar™ §Y). IfchlEld/Sid TS dg;
RIS 3 forex urofl @ (Shaeeien): divHemg <:y 3T, R0
e &0 dagar GSvaEn | BRI, TS
THU /TS IR, IAAU TR, U I Hed 9 A ST =4
MG FARATIATATS! 90 THIS AT BRI, ~RTTATT ETHT 30%
(AVN Ho8), FHUeI fdhdl |UIC Yol Aad &I AHRIHAD
AFARIBAATS] STl o8], dearar AR He<drar 1.

+ SICTI SRR (ST, )
«  bfcwrIwygh uamRl

«  HEUE YUY §F

¢« TP H(S @

8.8 QCI wamfora urRuR¥ J7r / f&erd : AVN 3w

QCI (Quality Council of India) ¥HTOTT URuR® de / ferd
(Certified Traditional Healers) 9IRd WX&HR=IT VCS—TCHP
(Traditional Community Health Providers) 3fT3d & AYUSH
AT AR A%l 39T, of UTHIOT |RT yHTiore de
AVN T IRASSINTT aTd BU[F SUIR PRATd AVN ARET
faPRIATS! Stage 1—2 W& 50—70% symptomatic relief TATd.
T SReFSSINTT a1 %8V AVN & a1d &Y e A
SURR HRATG § Yarehd, SIS Ihyare GURdd d 8Ts
HOTgC AT, THTUITHS hygiene, dosage standardization 9
evidence—based protocols A, TAMS infection risk
P (5% 3 20% non—certified). UUT Stage 3—4 W ITTX;
MRI changes Sec &Id ATEId, %[ urban referral 3Tavd.
SUAAAT fIZerTor: QCI THIOH™ 80% herbal formulations
standardized (HACCP—certified), S/ Turnitin—safe PG
case studies ¥ Jiva Ayurveda AR clinics AL 70%

www.ieasrj.com
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ST surgery Sad (Stage 2).

THE STAGE)
Stage 1-2: Core Decompression
Stage 3: Bone Grafting

3TEAR yfsh /Tl Sigi/BrRt IuArar Araemett
B Stage 4: Total Hip Replacement
YT TyeRTg Ao | 7—21 faw | ara wiq, Certified Em B o o JIMAT &3 IRT
(srefora) AT (WS + (IPD), AREIN \];fsyz a?“:r 92— | Core Decompression + go—z0% Infection %
BN ﬁ?rnﬁ follow—up | [40% m)’ ration Stem cells/BMP
@%W 3 #fe gtﬁg:g; ; 3 Bone Grafting + Tantalum | yo—90% Rod migration
Aferer 20 min pain |60% il
BD) Stage 1 3 Total Hip Replacement £v% (90 a¥ ) | Dislocation 9%
SR HETIRIST 6—12 Az | & gam | Kidney (THR)
e/ T 500 mg (anti~in- | function
T |BD vy flam- T 10. erfpdeiay ovmHeer gereom
BD, g VEGFY'T); check 1. JeT 80-95% UAT HHT BT
3 gBD mobility 2. 6-12 3TGa<Ald functional mobility UT<T B
130% 3. ST YA FAeTOIRRIQT BH Bl
e | dee T |1 e | Local Sfiansiﬁ_ﬁ 4. QHARH SlaARie Waead dred
o m ?fiﬁﬁfn S 5. AMFRIG SR GeRoT
density
anecdotal 11. AVN3E sriaRsir ADVANCED THERAPIES
TIS%.’ . USA, UK d Canada #eflel AVN SUEIRIT regenerative
;’E:T_ﬁgﬂ T;ij:g? E i‘;};ﬁ?n ig/rn e medicine @ minimally invasivetech @ wR 32, S
e detox( special machines /devices =T aIuR BIdl. & Stage 1—2 ¥
(R 2 QoL 1 necrotic bone regenerate H® joint preservation rate
553 75-90% = a@adTd (ARCO Stage I-1I data).

9. erEfhe (FeaT gAR) SURGERY (DEPENDING ON

3t 91/ EEI CRIV BRI Rel g IR g/t BRI g AAler AT AL, HO
Hyperbaric USA (Yale Med- | Hyperbaric Stage 1-2: 20-40 sessions (5 Hypoxia reverse, | AIIMS Delhi #e
Oxygen icine, Stanford chamber (2.5 ATA | Collapse eT@or days/week) angiogenesis pilots; steroids cases
Therapy Health) pressure, 100% 82%, HHS score 140%, stem cell T ideal
(HBOT) 02, 90-120 min/ 135 points mobilization; AERT

session) (Rs.50k/session)
Extracorporeal | USA/Canada Shockwave gener- | ARCO I-II: Pain | 4-6 sessions Non-invasive, STRETT Rs.20-30Kk/
Shockwave (Toronto West- ator (Storz Duolith | |75%, perfusion | (weekly) VEGEF 1, bone course; outpatient
Therapy ern), UK (NHS SD1, 3000-5000 150% (MRI per- remodelling stim- wiebile
(ESWT) trials) pulses, 0.35 m]/ fusion studies) ulate; mild pain

mm?” energy) during
BMAC Stem USA (Yale AVN | Bone marrow aspi- | Pre-collapse: Single injection Targeted delivery, | Stempeutics (Banga-
Cell + 3D Program) rate (50-100 ml) + | Joint survival under fluoro osteogenesis T; lore) @& collab-
Navigation 3D CT navigation | 85% (5-year donor site pain orate

robot (StealthSta- | follow-up)

tion)

PEEK Cage UK (Royal Or-
Implantation thopaedic Hospi-
tal), Canada

3D-printed PEEK
cage (custom

via CAD/CAM
printer) + core
decompressi

Stage 2-3: Struc- | Single surgery (1 Collapse prevent, | CMC Vellore #e3
tural support 70% | hr) load-sharing; im- | trials g
plant failure 5%

Hypoxic Canada (McMas-
Preconditioned | ter University
BMSC Scaffold | trials)

Hypoxic incu-
bator + Calcium
phosphate scaffold
injector

Early AVN: Bone | 1-2 injections VEGF/Runx2 ICMR funded
volume 130% expression 1; research scope
(micro-CT) experimental

dEMf® JMIR: HBOT osteocyte survival 1 (Davis etal., JBJS 2023); ESWT T neovascularization (Wang et al., Osteoporosis Int 2024).
RCTs GREAATT THR delay 3—5 aY.
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12. ®loolt d uladerais 33Ut
PRECAUTIONS)

1. AVN 213 T3 fdhar a1g T3 Irare! Yeiel dloll Aeard]
3T

SlFex=T AocdTRIa Rexiss 3iue Tl

HUTT YUY §& BRI

aod FIEvTa Sau

fRU Sifgedr SR dToT YR AT STB0T

ST ISl Goiel 7 PRAT AP S U] BT
IR fhIARNeRd Fafad wor

o ¢ oo

QI PpTd STHAMIRY 701 d 9T gHST §¥U Tl

(PREVENTION &

® N o o~ 0w Db

13. forpuicrss f3rereft (Recommendations)

o JE-EE (ReIESH /3chigid) Bl GHIRD
AR BhI+T.

. AT WIElhid Acahyed.

o STaeiel 9t BrRIvTT.

+ AR YA g—ITRIAAHS .

14. fospd (CONCLUSION)

AVN T {21 S TaR BIVIRT Ueh Tic IRTiTeiTed, agammam anifor
HIAH TSR AT SIT SUATRT MM STV BRI
JUTETBS Tl AVN T W BRAMT $des AATUfSh
gfed @ R multidisciplinary holistic approach
JAEeIH 3Mg, A pathophysiology U o advanced
surgical interventions U= FHIIRT BIdl. FoaTdiI<T Stage
9—3 H&J conservative management I ®! bisphospho-
nates, core decompression, fhfTaTeRYl, sMgdfed  dadH,
AN (FaTg<hIa §.)  SNfOT SERYE! Irem Uhid
IR BT ITRATHIAT T yo—90% TTeaT Ad. T Stage
3—%¢ W= Total Hip Replacement & gold standard IuaR
3, postoperative rehabilitation = S7oTe I&AT T,
ATATITA &HT, BT 3T SHaA (QoL) ATeaHaRI
GERG — Iarexome], THR 7R €0% B¥0T Qe HH w@rdetd]
DX Uhdld.

IR Hewa, Redissd d sichislas AVN =l 9e1 ared
A ufdgerd €RY (steroid stewardship, lifestyle
modification, high—risk screening) 3aTa 3Toror HifaBRY
3. 9= stem cell therapy @ bio printing AR in-
novations AVN management &l 99 g&9T ailel. Uhavid,
JosaR g™, ded IUAR g BT AVN =1 <figar
g gedl AEl I BRAl Udid, SIS GGl ARIY
FqRYT o] faea e, AVN & f2u Siigear gRomH
PRUIRT U WATIEiS d TR AR 3fT8. goariredl o
fTveoeR, SRy, smgde, INT T Sigeiell aael Jrd
SRATT. AT 3T IRAHAT BT HaTH UIRI 3G ATAIR
A YA Do B0 ], I AT AU HISAT
TRATOTTT HHT Rl A<, ARTEeTcd SURNER WX e AVN

A g T AT el HH BRAT IS Thard. "QCI Yo
g groT AVN management ATST bridge o[ SUN;
national integration 3Tqeg®.”
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