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2- çLrkouk 
Avascular Necrosis ¼AVN½] T;kyk Osteonecrosis 
Çdok gkMkapk jäiqjoBk viqjk gks.ks Eg.krkr] gs ,d 
çxrh'khy vkf.k xaHkhj vfLFkjksxh; fodkj vkgs- ;kr  
gkMkaP;k   ÅrÈuk  iks"k.k  iqjo.kkjk   jäiqjoBk  
iw.kZi.ks Çdok vkaf'kd can gksrks] T;keqGs v‚fLV;kslkbV~l 
¼gkM is'kh½ e`R;w ikorkr vkf.k gkMkaph lajpuk 
dedqor gksrs- fgi t‚baVeèkhy Qseqj gsM ¼femoral 
head½ gk AVN lkBh lokZfèkd vlqjf{kr Hkkx vkgs] 
dkj.k ;sFkhy jäiqjoBk dsoG nksu çeq[k OgslYl 
¼medial circumflex femoral artery vkf.k lateral 
circumflex femoral artery½ oj voyacwu vlrks- ;k 
OgslYleè;s dks.kR;kgh çdkjph vMFkGk Çdok nkc 
iMY;kl jäçokg ckfèkr gksrks- vH;klkr AVN yk 
dsoG osnukapk vktkj Eg.kwu nqyZf{kr dj.ks pqdhps vkgs( 
rks ,d multifactorial] progressive degenerative 
disorder vkgs T;kr ischemia ¼jävHkko½] bone 
remodelling failure vkf.k subchondral collapse 
;kapk lekos'k gksrks- tkxfrd Lrjkoj njo"kÊ yk[kks 
#X.k çHkkfor gksrkr] fo'ks"kr% …å&‡å o;ksxVkrhy 
iq#"k ¼iq#"k%L=h çek.k …%ƒ½- osGsoj funku u >kY;kl 
Stage ƒ iklwu Stage † i;±r çxrh gksÅu fgi 
t‚baVps iw.kZ dkslG.ks] arthritis vkf.k permanent 
disability gksrs- Hkkjrkr fLVj‚ÃM~lpk vfrokij 
¼SLE] COVID&19 mipkjkaeqGs½ o e|ikukeqGs AVN 
P;k dslsleè;s „å„å&„å„‡ njE;ku †å% ok< 
>kyh vkgs- Eg.kwup] gk vH;kl AVN P;k ethology] 
staging] multidisciplinary management vkf.k 

prevention oj çdk'k Vkdsy-

Avascular Necrosis ¼AVN½ Çdok Osteonecrosis gk 
,d xaHkhj vfLFkjksxh; vktkj vlwu R;keè;s gkMkauk 
gks.kkjk  jäiqjoBk deh  Çdok iw.kZi.ks can gksrks-  
ifj.kkeh gkMkrhy is'kh e`r gksÅ ykxrkr vkf.k 
gkMkph rkdn deh gksr tkrs- fgi t‚baVeèkhy Qsej 
gsM gk AVN lkBh lokZfèkd laosnu'khy Hkkx vkgs 
dkj.k ;sFks jäiqjoBk e;kZfnr ekxk±uh gksrks- vH;klkr 
AVN dMs dsoG osnukapk vktkj Eg.kwu u ikgrk] rks 
multifactorial] progressive vkf.k degenerative 
disorder Eg.kwu let.ks vko';d vkgs- osGsoj 
funku o ;ksX; mipkj u >kY;kl gk vktkj 'ksoVh 
fgi t‚baV collapse vkf.k permanent disability 
dMs usrks-

3- la'kksèkukpk mís'k
1.	 AVN P;k iWFkksfQftvksy‚thpk l[kksy vH;kl 

dj.ks] T;kr apoptosis] fat embolism vkf.k 
intravascular coagulation ;kapk lekos'k-

2-	 fofoèk LVsteè;s ¼Ficat&Arlet classification½ 
vktkjkph çxrh d'kh gksrs gs letwu ?ks.ks-

3-	 vkèkqfud vkS"kèkksipkj] minimally invasive 
procedures vkf.k 'kL=fØ;kapk rqyukRed 
vk<kok ?ks.ks-

4-	 fQftvksFksjih] vk;qosZn] ;ksx o uWpjksiWFkh 
;kaph randomized controlled trials ¼RCTs½ 
vkèkkfjr oSKkfud mi;qärk rikl.ks-
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1. ABSTRACT
Avascular Necrosis ¼AVN½ Çdok Osteonecrosis gk gkMkauk gks.kkj+~;k jäiqjoBîkrhy vMFkG~;keqGs fuekZ.k 
gks.kkjk ,d çxrh'khy vfLFkjksxh; fodkj vkgs- fgi t‚baVeèkhy Qsej gsM gk AVN lkBh lokZfèkd laosnu'khy 
Hkkx vlwu osGsoj mipkj u >kY;kl gkMkps subchondral collapse] secondary arthritis o dk;eLo:ih 
viaxRo fuekZ.k gksÅ 'kdrs- ikjaifjd vkS"kèkksipkj o 'kL=fØ;slkscrp iquoZlu mipkjkaph Hkwfedk vR;ar 
egÙokph Bjrs- lnj vH;klkr AVN P;k O;oLFkkiukeè;s ;ksx&vkèkkfjr O;k;ke o fQftvksFksjih gLr{ksikapk 
çHkko vH;kl.;kr vkyk vkgs- fuoMd ;ksxklus] çk.kk;ke o è;ku ;kaeqGs jäkfHklj.k lqèkkj.kk] Luk;waph rkdn 
ok<] lkaè;kaph gkypky {kerk lqèkkj.kk o osnuk fu;a=.k lkè; gksrs- fQftvksFksjihrhy weight&bearing 
fu;a=.k] strengthening exercises] gait training o postural correction ;k i)rÈeqGs jksxkph çxrh 
eanko.;kl enr gksrs- vH;klkrwu vls fu"d"kZ fu?krkr dh] çkjafHkd VII;krhy AVN #X.kkaeè;s ;ksx o 
fQftvksFksjihpk lefUor okij dsY;kl functional outcome lqèkkjrks o 'kL=fØ;sph xjt iq<s <dyrk ;sÅ 
'kdrs- R;keqGs AVN P;k cgqoS|dh; mipkj i)rhr ;ksx&vkèkkfjr iquoZlukpk lekos'k dj.ks vko';d Bjrs-
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5-	 çfrcaèkkRed mik; ¼preventive care½ vkf.k high&risk 
groups lkBh screening protocols vksG[k.ks-

6-	 'kL=fØ;suarj #X.kkP;k osnuk] mobility] dk;Z{kerk vkf.k 
quality of life ¼QoL – WOMAC score½ eèkhy cnykapk 
longitudinal vH;kl dj.ks-

4- AVN gks.;kph dkj.ks ¼CAUSES½
AVN ph dkj.ks traumatic vkf.k non&traumatic v'kk nksu 
çeq[k xVkar foHkkxkph%
1-	 nh?kZdkG fLVVj‚ÃM vkS"kèkkapk okij% v‚fLV;kslkbV ,WiksIVksfll 

ok<ors ¼Mksl >„ååå feyhxzke fçMfulksyksu lerqY;½-
2-	 e|iku ¼vYdksgksy½% baVªkvksfl;l gk;ijVsU'ku vkf.k QWV 

,Ecksyh fuekZ.k djrs ¼>†åå xzWe@vkBoMk½-
3-	 fgi t‚baVyk btk Çdok ÝWDpj% jäiqjoBk foLdGhr gksrks 

¼iksLV&Vª‚eWfVd ,Ogh,u – …å% çdj.ks½-
4-	 fldy lsy vWfufe;k% OgWlks&v‚DyqflOg Øk;fll ewG-
5-	 eèkqesg% gk;ijfyfiMsfe;k vkf.k ek;ØksOgLdqyj uqdlku-
6-	 dkj.k u leL;k ¼bfMvksiWfFkd AVN½% „å&…å% çdj.ks] 

vuqokaf'kd ?kVd ¼mnk- FkzksEcksfQfy;k½-
7-	 brj% Mhdaçs'ku fldusl] xkSpj jksx] dseksFksjih] ,pvk;Ogh ]

Idiopathic AVN-

5- y{k.ks ¼SYMPTOMS½
1-	 fgi lka/;krhy nq[kkir% dwxzksbu eè;s] uarj iqV@ekaMh 

osV&csvÇjx ƒ ¼VAS Ldksvj †&‰½-
2-	 yaxMr pky.ks ¼v¡VkfYtd pky½% VªsaMsysucxZ fpUg ldkjkRed-
3-	 gkypkyh eè;s e;kZnk% fgi ¶ysfDlvu@ <å°-
4-	 çxr voLFksr lrr% jk=h osnuk] Luk;w 'kks"k-
5-	 vU;% fgi fDyd dj.ks] ik;kP;k ykacheè;s folaxrh ¼dksyWIl 

uarj½-

	Û dwYákr osnuk ¼clrkuk@pkyrkuk ok<rkr½
	Û yaxMr pky.ks
	Û gkypkyÈeè;s e;kZnk
	Û çxr voLFksr lrr osnuk

6- rikl.;k ¼INVESTIGATIONS½

rikl.kh mi;ksx laosnu'khyrk e;kZnk

X-Ray Sclerosis, Col-
lapse (Stage 2+)

†ƒ% (early 
normal)

Early detection 
lkBh viqjs

MRI Bone marrow 
edema (Stage 1), 
gold standard

‹‹% egkx]
contraindicated in 
pacemakers

CT 
Scan

Subchondral 
fracture lines

‡‡% Radiation 
exposure

Bone 
Scan

Increased uptake ‰å-‹å% Non&specific

DEXA Bone density - Osteoporosis lg
•	 X&Ray ¼lq#okrhyk dèkh dèkh u‚eZy½

•	 MRI ¼AVN lkBh loksZÙke rikl.kh½
•	 CT Scan ¼gkMkph jpuk ikg.;klkBh½

7- AVN ps LVst ¼STAGES½
	Û LVst ƒ% ,evkjvk;oj ,Msek] ,Dl&js lkekU;( y{k.ks ul.ks 

Çdok lkSE; osnuk-
	Û LVst „% ,Dl&jsoj LDysjksfll@flLV( eè;e osnuk-
	Û LVst …% lcd‚UMªy dksyWIl ¼fØlsaV lkbu½( rhoz osnuk]  

yaxM.ks-
	Û LVst †% lkaè;krhy tkxk v#an gks.ks] v‚fLVvksvkFkZjk;fVl( 

lrr osnuk] viaxRo-

8- mipkj i)rh ¼TREATMENT½
AVN pk mipkj gk vktkjkP;k LVst] #X.kkps o;] dkj.ks vkf.k 
dk;Z{kerk ;koj voyacwu vlrks- AVN P;k mipkjkr LVstuqlkj 
¼Ficat classification½ conservative rs surgical options 
fuoMys tkrkr- lq#okrhP;k LVsteè;s ¼ƒ&„½ non&surgical 
multidisciplinary approach çHkkoh Bjrks] rj çxr LVsteè;s 
¼…&†½ 'kL=fØ;k vko';d vlrs- ;kr vkS"kèks] fQftvks] vk;qosZn] 
;ksx] uWpzks ;kapk ,df=r okij dsY;kl success rate ˆå&Šå% 
ok<rks-

8-1 vkS"kèkksipkj ¼Medicines½
1.	 NSAIDs% Etoricoxib ‹åmg fnolkyk ,dnk] „&† vkBoMs( 

osnuk o lwt ‡å&‰å% deh djrs- GI bleeding risk lkBh 
PPI ¼Pantoprazole½ lkscr-

2.	 Bisphosphonates% Alendronate ‰å mg lkIrkfgd] ˆ&ƒ„ 
efgus( osteoclast activity ↓ d:u collapse risk …å&†å% 
deh- Renal function monitor ¼eGFR >…‡½-

3.	 Vasodilators% Iloprost IV infusion ¼fnolkyk ˆ 
rkl] ‡ fnol@vkBoMk½] …&ˆ efgus( jäçokg ↑…‡%- 
Thrombophilia vlysY;k #X.kkar-

4.	 Anticoagulants% Enoxaparin †å mg SC jkst] … efgus( 
clotting factors lkBh-

5-	 lfIyesaV~l% Calcium ƒ„åå mg $ Vit- D3 „ååå IU $ Vit- 
K2 ƒåå mcg jkst( bone remodelling lqèkkjrs- Statins 
¼Atorvastatin „å mg½ lipid disorders lkBh-

	Û osnuk'kked o lwt deh dj.kkjh vkS"kèks ¼NSAIDs½
•	 Bisphosphonates – gkMkaps collapse deh dj.;klkBh
•	 Vasodilators – jäçokg lqèkkj.;klkBh
•	 Anticoagulants ¼fuoMd #X.kkar½
	Û dWfY'k;e] fOgVWfeu D] fOgVWfeu K

8-2 fQftvksFksjih ¼Physiotherapy½
1.	 Non&weight bearing% Crutches@walker us ̂ &ƒ„ vkBoMs( 

partial weight † O;k vkBoMkuarj-
2.	 ROM exercises% Pendulum swings ¼ƒå reps x …½] hip 

flexor stretch ¼…å lsd x …½-
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3.	 Strengthening% Isometric quads ¼ƒå lsd hold x ƒå½] 
progressive resistance bands ¼week † uarj½-

4.	 Gait training% Parallel bar → cane( aquatic therapy 
¼pool walking½ pain ↓†å%-

5.	 Modalities% TENS] ultrasound] low&level laser therapy 
¼LLLT½ perfusion ↑-

	Û lq#okrhP;k LVsteè;s Non&weight bearing protocol
•	 Hip range of motion exercises
•	 Isometric vkf.k progressive strengthening exercises
•	 Gait training o assistive devices pk okij

8-3 vk;qosZfnd mipkj ¼Ayurveda Treatment½
1-	 okr fodkj mipkj% Panchakarma – Snehana ¼Abhyanga 

Dhanwantaram tail½] Swedana ¼Bashpa½] Basti ¼Matra@
Madhava½-

2-	 vkS"kèks% Mahayograj Guggul ‡åå mg BD 
¼anti&inflammatory½] Rasnasaptak Kwath „å ml BD 
¼pain relief½] Yograj Guggul ‡åå mg BD-

3.	 Rasayana% Ashwagandha churna … g BD ¼bone strength½] 
Lakshadi Guggul ¼healing½-

4.	 Duration% …&ˆ efgus] Acharya consultation uarj-

	Û okrçèkku fodkj Eg.kwu mipkj
	Û iapdeZ% cLrh] vH;ax] Losnu
	Û egk;ksxjkt xqXxqG] jLuklIrd dk<k

8-4 oukS"kèkh ¼Herbal Treatment½
1-	 vÜoxaèkk% ‡ååmg extract BD( bone density ↑ƒ‡% ¼RCTs½] 

stress ↓-
2-	 xqXxqy% ‡åå mg BD( LDL cholesterol ↓] inflammation 

markers ¼CRP½ deh-
3-	 'kYydh ¼Boswellia½% …åå mg BD( COX&2 inhibitor 

lkj[ks analgesic-
4-	 vnjd@gGn% Curcumin ‡åå mg BD $ piperine( 

antioxidant-

	Û vÜoxaèkk – Luk;w o gkMkaph rkdn ok<ors
	Û xqXxqG – nkg deh djrs
	Û 'kYydh – osnuk'kked

8-5 ;ksx mipkj ¼Yoga Treatment½
	Û vklus% Pavanmuktasana ¼‡ reps½] Setubandhasana ¼…å 

lsd x ‡½] Bhujangasana ¼modified½-
	Û e;kZfnr% Tadasana wall support us] Virabhadrasana 

¼gentle½-
	Û çk.kk;ke% Anulom&Vilom ƒå min] Bhramari ‡ min( 

oxygenation ↑„åþ-
	Û Daily% „å&…å min] instructor guidance us ( avoid 

forward bends-

	Û ioueqäklu] lsrqcaèkklu
	Û rkMklu ¼e;kZnsr½
	Û çk.kk;ke – vuqykse&foykse] Hkzkejh

8-6 uWpjksiWFkh o elkt Fksjih ¼Naturopathy Treatment½
1-	 elkt% Mahanarayan oil us ƒ‡ min daily( circulation↓-
2-	 lsd% Hot water fomentation ¼Khadi½ ƒ‡ min BD-
3.	 Hydrotherapy% Hip immersion bath ¼†å°C½] mud pack-
4.	 Detox% Enema] fruit diet … days@month-

	Û vkS"kèkh rsykus lkSE; elkt
	Û xje ik.;kps lsd
	Û thou'kSyh 'kq)hdj.kkoj Hkj
	Û vkgkj mipkj ¼Diet½

8-7 vkgkj mipkj ¼Diet½
çksVhu;qä vkgkj ¼ƒ-„ xzWe@fdyks% vaMh] iuhj] MkG½] dWfY'k;e 
¼ƒ„åå fexzW% ukp.kh] rhG½] fOgVWfeu Mh ¼lw;Zçdk'k@ekls½] 
nkgd&fojksèkh inkFkZ ¼gGnhps nwèk½- vYdksgksy@tad QwM can( 
njjkst … fyVj ik.kh I;k- ¼thou'kSyh½% ch,evk; <„‡ Bsok] „å 
fefuVs   deh   rhozrspk   pky.;kpk   O;k;ke  djk]  xqM?ks  
Vsd.ks@tM oLrw mpy.ks VkGk] ik; map d:u ‰ rkl >ksi ?;k- 
r.kko O;oLFkkiuklkBh ƒå fefuVs è;ku djk( uSjk';kpk èkksdk …å% 
¼AVN eqGs½] leqins'kd Çdok liksVZ xzqIlph enr ?;k- ldkjkRed 
ekufldrslkBh tuZy fygk( dqVqackpk vkèkkj egÙokpk vkgs-

	Û çksVhu;qä vkgkj ¼MkGh] nwèk½
	Û dWfY'k;e;qä inkFkZ
	Û e|iku iw.kZi.ks can
	Û tad QwM VkG.ks

8-8 QCI çekf.kr ikjaifjd oS| @ fgylZ % AVN mipkj
QCI ¼Quality Council of India½ çekf.kr ikjaifjd oS|@fgylZ 
¼Certified Traditional Healers½ Hkkjr ljdkjP;k VCS&TCHP 
¼Traditional Community Health Providers½ varxZr gs AYUSH 
ea=ky;kus ekU;rk çkIr vlrkr] ts xzkeh.k Hkkxkr çekf.kr oS| 
AVN yk vfLFkeTtkxr okr Eg.kwu mipkj djrkr AVN lkj[;k 
fodkjkalkBh Stage 1&2 eè;s 50&70% symptomatic relief nsrkr- 
rs vfLFkeTtkxr okr Eg.kwu AVN yk okr nks"k vlarqyu ekuwu 
mipkj djrkr – iapdeZ] tfMcwVÈuh jäçokg lqèkkjrkr o gkM 
etcwr djrkr- çek.kukeqGs hygiene] dosage standardization o 
evidence&based protocols vlrkr] T;keqGs infection risk 
deh ¼5% vs 20% non&certified½- i.k Stage 3&4 eè;s viqjs( 
MRI changes myV gksr ukghr] Eg.kwu urban referral vko';d- 
mi;ksfxrk fo'ys"k.k% QCI çek.kukus 80% herbal formulations 
standardized ¼HACCP&certified½] T;keqGs Turnitin&safe PG 
case studies 'kD;- Jiva Ayurveda lkj[;k clinics eè;s 70% 
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#X.kkauk surgery VGrs ¼Stage 2½-

mipkj 
çdkj

çfØ;k@lkexzh Mks>@dkslZ mi;ksfxrk lkoèkkuh

iapdeZ 
¼çekf.kr½

n'kewyfl) eTtk 
cLrh ¼,jaMsy $ 
n'kewy rsykus 
,fuek½] vH;ax 
¼èkUoarje rsy 
ekfy'k 20 min 
BD½

7&21 fnol 
¼IPD½] 
follow&up 
3 efgus

okr 'kkar] 
jäçokg 
↓40% 
¼JAIMS 
studies½( 
pain ↓60% 
Stage 1

Certified 
Vaidya dMwu; 
Dehydration 
VkGk

tfMcwVh 
DokFk@
xqXxqy

egk;ksxjkt 
xqXxqy 500 mg 
BD] jLuklIrd 
DokFk 20 ml 
BD] iquuZok pw.kZ 
3 g BD

6&12 efgus gkM iqujZpuk 
¼anti&in-
flam-
matory] 
VEGF ↑½( 
mobility 
↑30%

Kidney 
function 
monitor; 
QCI label 
check

jklk;fud 
ysi

y{kknh xqXxqy 
$ 'kYydh ysi 
¼fgioj jk=Hkj½

jkst 1 efguk Local 
perfusion 
↑, bone 
density 
anecdotal 
↑15%

Skin test; 
steroids lkscr  
avoid

vkgkj&fogkj 
lafgrk

fry rsy ekfy'k 
$ jkxh@cktjh 
jksVh] miokl 
¼lIrkgkr 2 
fnol½

nh?kZdkyhu Nutrition 
support, 
detox( 
QoL ↑

BMI mon-
itor

9. ‘kL=fØ;k ¼LVst uqlkj½ SURGERY (DEPENDING ON 

THE STAGE)
Stage 1–2: Core Decompression
Stage 3: Bone Grafting
Stage 4: Total Hip Replacement
LVst 'kL=fØ;k ;'kkpk nj 'ksjk

ƒ„& Core Decompression ± 
Stem cells/BMP

ˆå&Šå% Infection „%

… Bone Grafting + Tantalum 
rod

‡å&‰å% Rod migration

† Total Hip Replacement 
(THR)

‹‡% ¼ƒå o"ksZ ½ Dislocation ƒ%

10- 'kL=fØ;suarj #X.kkeèkhy lqèkkj.kk
1-	 osnuk 80–95% i;±r deh gksrkr
2-	 6–12 vkBoMîkar functional mobility çkIr gksrs
3-	 vkS"kèkkaps çek.k y{k.kh;jhR;k deh gksrs
4-	 nSuafnu thoukrhy Lokoyacu ok<rs
5-	 ekufld vkjksX;kr lqèkkj.kk

11- AVN lkBh vkarjjk"Vªh; ADVANCED THERAPIES 
USA] UK o Canada eèkhy AVN mipkjkr regenerative 
medicine o minimally invasivetech oj Hkj vkgs] T;kr 
special machines@devices pk okij gksrks- gs Stage 1&2 eè;s 
necrotic bone regenerate d:u joint preservation rate 
75&90% us ok<orkr ¼ARCO Stage I&II data½-
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Fksjih ns'k@laLFkk ef'kujh@çfØ;k LVst o ;'knj Mks>@dkslZ Qk;ns o e;kZnk Hkkjrh; ykxw dj.ks

Hyperbaric 
Oxygen 
Therapy 
(HBOT)

USA (Yale Med-
icine, Stanford 
Health)

Hyperbaric 
chamber (2.5 ATA 
pressure, 100% 
O2, 90-120 min/
session)

Stage 1-2: 
Collapse VkG.ks 
82%, HHS score 
↑35 points

20-40 sessions (5 
days/week)

Hypoxia reverse, 
angiogenesis 
↑40%, stem cell 
mobilization; egkx 
(Rs.50k/session)

AIIMS Delhi  eè;s  
pilots; steroids cases 
lkBh ideal

Extracorporeal 
Shockwave 
Therapy 
(ESWT)

USA/Canada 
(Toronto West-
ern), UK (NHS 
trials)

Shockwave gener-
ator (Storz Duolith 
SD1, 3000-5000 
pulses, 0.35 mJ/
mm² energy)

ARCO I-II: Pain 
↓75%, perfusion 
↑50% (MRI per-
fusion studies)

4-6 sessions 
(weekly)

Non-invasive, 
VEGF ↑, bone 
remodelling stim-
ulate; mild pain 
during

भारतात Rs.20-30k/
course; outpatient 
viable

BMAC Stem 
Cell + 3D 
Navigation

USA (Yale AVN 
Program)

Bone marrow aspi-
rate (50-100 ml) + 
3D CT navigation 
robot (StealthSta-
tion)

Pre-collapse: 
Joint survival 
85% (5-year 
follow-up)

Single injection 
under fluoro

Targeted delivery, 
osteogenesis ↑; 
donor site pain

Stempeutics (Banga-
lore) सोबत  collab-
orate

PEEK Cage 
Implantation

UK (Royal Or-
thopaedic Hospi-
tal), Canada

3D-printed PEEK 
cage (custom 
via CAD/CAM 
printer) + core 
decompressi

Stage 2-3: Struc-
tural support 70%

Single surgery (1 
hr)

Collapse prevent, 
load-sharing; im-
plant failure 5%

CMC Vellore eè;s  
trials सुरू

Hypoxic 
Preconditioned 
BMSC Scaffold

Canada (McMas-
ter University 
trials)

Hypoxic incu-
bator + Calcium 
phosphate scaffold 
injector

Early AVN: Bone 
volume ↑30% 
(micro-CT)

1-2 injections VEGF/Runx2 
expression ↑; 
experimental

ICMR funded 
research scope

oSKkfud vkèkkj% HBOT us osteocyte survival ↑ ¼Davis et al-] JBJS 2023½( ESWT us neovascularization ¼Wang et al-] Osteoporosis Int 2024½- 
RCTs nk[korkr THR delay 3&5 o"ksZ-
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12- dkGth o çfrcaèkkRed mik; ¼PREVENTION & 
PRECAUTIONS½
1.	 AVN gksÅ u;s Çdok ok<w u;s ;klkBh iq<hy dkGth egÙokph 

vkgs%
2-	 M‚DVjkaP;k lYY;kf'kok; fLVj‚ÃM vkS"kèks VkG.ks
3-	 e|iku iw.kZi.ks can dj.ks
4-	 otu fu;a=.kkr Bso.ks
5-	 fgi t‚baVoj tkLr rk.k ;s.kkjs O;k;ke VkG.ks
6-	 osnuk vlwugh nqyZ{k u djrk yodj MRI rikl.kh dj.ks
7-	 'kL=fØ;suarj fQftvksFksjih fu;fer dj.ks
8-	 nh?kZdkG tfeuhoj cl.ks o ik; nqeMwu cl.ks VkG.ks

13- fu"d"kkZRed f'kQkjlh (Recommendations)
	Û mPp&tks[khe ¼fLVj‚bM~l@vYdksgksy½ #X.kkaph VªWekfld 

,evkjvk; LØhÇux-
	Û LVsokMZf'ki çksVksd‚y usVodZeè;s-
	Û thou'kSyh cny dk;Z'kkGk-
	Û yodj iquoZlu cgq&vuq'kklukRed la?k-

14- fu"d"kZ (CONCLUSION)
AVN gk fgi t‚baVoj gks.kkjk ,d vR;ar çxrh'khy] cgqvk;keh vkf.k 
?kkrd vktkj vkgs tks vuqipkfjr jkfgY;kl #X.kkyk dk;eLo:ih 
viaxRokdMs usrks- AVN pk vH;kl djrkuk dsoG v‚FkksZisfMd 
–f"Vdksu uOgs rj multidisciplinary holistic approach 
vko';d vkgs] T;kr pathophysiology iklwu rs advanced 
surgical interventions i;±rpk lekos'k gksrks- lq#okrhP;k Stage 
ƒ&„ eè;s conservative management tls dh bisphospho-
nates] core decompression] fQftvksFksjih] vk;qosZfnd  iapdeZ]  
;ksxklus  ¼ioueqäklu b-½   vkf.k vkgkj'kq)h ;kapk ,df=r 
okij dsY;kl 'kL=fØ;sph xjt ‡å&‰å% VkGrk ;srs- çxr Stage 
…&† eè;s Total Hip Replacement gk gold standard mipkj 
vlwu] postoperative rehabilitation us #X.kkps osnuk fu;a=.k] 
pky.;kph {kerk] dk;Z{kerk vkf.k thoueku ¼QoL½ ukVîe;jhR;k 
lqèkkjrs – mnkgj.kkFkZ] THR uarj ‹å% #X.k nSuafnu dkes Lokoyach 
d: 'kdrkr-
	
Hkkjrh; lanHkkZr] fLVj‚ÃM~l o vYdksgksyeqGs AVN ph ?kVuk ok<r 
vlY;kus çfrcaèkkRed èkksj.ks ¼steroid stewardship] lifestyle 
modification] high&risk screening½ vaeykr vk.k.ks Økafrdkjh 
Bjsy- Hkfo";kr stem cell therapy o bio printing lkj[;k in-
novations AVN management yk uos oG.k nsrhy- ,danjhr] 
osGsoj funku] oSKkfud mipkj o #X.kf'k{k.kkus AVN ph rhozrk 
o ?kVuk nksUgh deh djrk ;srhy] T;keqGs lkoZtfud vkjksX; 
O;oLFksyk eksBk fnyklk feGsy- AVN gk fgi t‚baVoj ifj.kke 
dj.kkjk ,d çxrh'khy o xaHkhj vktkj vkgs- lq#okrhP;k VII;kr 
vkS"kèkksipkj] fQftvksFksjih] vk;qosZn] ;ksx o thou'kSyh cny çHkkoh 
Bjrkr- 	çxr voLFksr 'kL=fØ;k gk loksZÙke i;kZ; vlwu R;kuarj 
;ksX; iquoZlu dsY;kl #X.kkps osnuk] osG vkf.k viaxRo eksBîk 
çek.kkr deh djrk ;srs- çfrcaèkkRed mik;kaoj Hkj fnY;kl AVN 

ph ?kVuk o rhozrk nksUgh deh djrk ;sÅ 'kdrkr- ÞQCI çekf.kr 
oS| xzkeh.k AVN management lkBh bridge Eg.kwu mi;ksxh( 
national integration vko';d-Þ
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