
ɼ˂ʽ˄ʽˁʷˌ ˋˎˋ˔ʶˍʾˋʶʽˌ ˍˇˎ ˇˋˍʽˁˇˏ 
ˇʽʵʺ˃ʰˍˇˌ ˋˍʹ awL ʽˋ˔ʾˇˎ 

ɸΦ ɲɶɾɶʆʄʁʇɽɮʅ 

ɹΦ ʆʅɹʊʁʇɿʆʁʇɲɶʅ 

 

 



Åɲʶ˄ ˎˉʱˊ˔ʶʽ ˋˏʴˁˊˇˎˋʹ ˋˎ˃˒ʶˊˈ˄ˍ˖˄ 



ʃɳʄɹɱʄɮɾɾɮ 

- ɸʶ˖ˊʹˍʽˁˈ ˎˉˈˋˍˊ˖˃ʰ 

- ɮˁˍʽ˄ˇ˂ˇʴʽˁʺ ʶʽˁˈ˄ʰ 

- ʅˎʸʺˍʹˋʹ ˉʶˊʽˋˍʰˍʽˁ˗˄  

 



ʁˋˍʽˁˈ ˇʾʵʹ˃ʰ h ˄ʰ˒ʷˊʶˍʰʽ 
ˋʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ˃ʹ-

˒ˎˋʽˇ˂ˇʴʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍˇˎ 
ˎˉˇ˔ˈ˄ʵˊʽˇˎ ˇˋˍˇˏ ˋˍʹ˄ ɾRI 

ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ 
ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍˇˎ ˂ʽˉ˗ʵˇˎˌ 
ʽˋˍˇˏ ˍ˖˄ ˇˋˍ˗˄ ʰˉˈ 

ˋˎˋˍʰˍʽˁʱ ˁˎˊʾ˖ˌ ˄ʶˊˈ όɶ+) 
ʶʾˍʶ ʶ˄ʵˇˁˎˍˍʱˊʽʰ ʶʾˍʶ 
ʶ˂ʶˏʻʶˊʰ ˋʶ ˉʶˊʽˇ˔ʷˌ 
ˇˋˍʽˁʺˌ ˄ʷˁˊ˖ˋʹˌ ʺ 
ʰʽ˃ˇˊˊʰʴʾʰˌ 

 

Patel et al, Rheumatology 2014 

ʁʅʆɹɼʁ ʁɹɲɶɾɮ 



ʁʅʆɹɼʁ ʁɹɲɶɾɮ 

Åʆˇ ˇˋˍʽˁˈ ˇʾʵʹ˃ʰ ʶʾ˄ʰʽ ˃ʹ ʶʽʵʽˁˈ - ̀ ˎ˔˄ˈ -ʶˏˊʹ˃ʰ ˁʰʽ 
˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽʴˊʰ˒ʶʾ ˋʶ ˁʰˍʰˋˍʱˋʶʽˌ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ 
ˍˇ ʾʵʽˇ ˉʰʻˇ˒ˎˋʽˇ˂ˇʴʽˁˈ ˎˉˈˋˍˊ˖˃ʰ όˉΦ˔Φ ˍˊʰˏ˃ʰΣ 
ʄɮΣ ʁɮύ 
Åɲʽʰ˒ˇˊʽˁʺ ʵʽʱʴ˄˖ˋʹ ˃ʶ ʲʱˋʹ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ̱ ˇˎ 
ˇʽʵʺ˃ʰˍˇˌΣ ˍˇ ʽˋˍˇˊʽˁˈΣ ˍʹ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˍ˖˄ 
ˋˎ˃ˉˍ˖˃ʱˍ˖˄  
Åɲʽʰ˒ˇˊʶˍʽˁʺ ˉʰʻˇ˂ˇʴˇʰ˄ʰˍˇ˃ʽˁʺ ʶʽˁˈ˄ʰ ς h ˄ʱ˂ˇʴʰ 
ˍʹˌ ʰʽˍʽˇ˂ˇʴʾʰˌ  
Åɶ MRI  ʁ ʾ˄ʰʽ ʹ ˃ˈ˄ʹ ʰˉʶʽˁˇ˄ʽˋˍʽˁʺ ˃ʷʻˇʵˇˌ ˉˇˎ 
˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰʵʶʾ˅ʶʽ ˍʹ˄ ˏˉʰˊ˅ʹ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌ ς 
ɮκɮΣ CT, ECHO ɻʶ˄ ʷ˔ˇˎ˄ ʶˎʰʽˋʻʹˋʾʰ 
 
 



ɮɹʆɹɮ ʁʅʆɹɼʁʇ ʁɹɲɶɾɮʆʁʅ 

ʃˊ˖ˍˇˉʰʻʷˌ ̌ ˋˍʽˁˈ ˇʾʵʹ˃ʰ 

ʅˏ˄ʵˊˇ˃ʰ ˉˊ˖ˍˇˉʰʻˇˏˌ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌ όprimary bone marrow edema syndromes 
ɰɾɳS) 
- ʃʰˊˇʵʽˁʺ ̌ ˋˍʶˇˉˈˊ˖ˋʹ ˍˇˎ ʽˋ˔ʾˇˎ όTransient Osteoporosis of the Hip - TOH)= 
- ʃʶˊʽˇ˔ʽˁʺ ˃ʶˍʰ˄ʰˋˍʶˎˍʽˁʺ ˇˋˍʶˇˉˈˊ˖ˋʹ (Regional Migratory Osteoporosis -RMO  

ɼʰˍʱʴ˃ʰˍʰ ʰ˄ʶˉʱˊˁʶʽʰˌκˁˈˉ˖ˋʹˌ 

ʅˎ˃ˉʰʻʹˍʽˁʺ ʰ˂ʴˇʵˎˋˍˊˇ˒ʾʰ ʺ ˋˏ˄ʵˊˇ˃ˇ ˉʶˊʽˇ˔ʽˁˇˏ ˉˈ˄ˇˎ (Reflex Sympathetic 
Dystrophy - RSD) 

ɲʶˎˍʶˊˇˉʰʻʷˌ ̌ ˋˍʽˁˈ ˇʾʵʹ˃ʰ 

ʆˊʰˏ˃ʰ 

ʊ˂ʶʴ˃ˇ˄ʺ όʰˊʻˊʾˍʽʵʰΣ ʶ˄ʻʶˋʾˍʽʵʰΣ ˇˋˍʶ ˍʽʵʰύ 

ʁˋˍʶˇʰˊʻˊʾˍʽʵʰ 

ɹˋ˔ʰʽ˃ʽˁʺˌ ʰʽˍʽˇ˂ˇʴʾʰˌ όʵˊʶˉʰ˄ˇˁˎˍˍʰˊʽˁʺ ʰ˄ʰʽ˃ʾʰ) 

ɾʽˁˊˇʲʽʰˁʺˌ ʰʽˍʽˇ˂ˇʴʾʰˌ όˋʹˉˍʽˁʺ ʰˊʻˊʾˍʽʵʰΣ ˇˋˍʶˇ˃ˎʶ˂ʾˍʽʵʰύ 

ɹʰˍˊˇʴʶ˄ˇˏˌ ʰʽˍʽˇ˂ˇʴʾʰˌ ό˃ʶˍʱ ʰˉˈ ʰˊʻˊˇˉ˂ʰˋˍʽˁʺ) 

ɿʶˇˉ˂ʰˋʾʶˌ 



Sanjeev Patel Rheumatology 2014;53:785-792 

ʁʅʆɹɼʁ ʁɹɲɶɾɮ 



Semin Musculoskelet Radiol. 2019 Jun;23(3):276-288.  



 

 

 

ʁʅʆɳʁɿɳɼʄʍʅɶ 



ʁʅʆɳʁɿɳɼʄʍʅɶ 

Å˃ -́ʰ˄ʰˋˍˊʷ˕ʽ˃ʹ ʲ˂ʱʲʹ ˍˇˎ ˎˉˇ˔ˈ˄ʵˊʽˇˎ ˇˋˍˇˏ  ς 

ʻʱ˄ʰˍˇˌ ˇˋˍʶˇˁˎˍˍʱˊ˖˄ ς ̄ ˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʵʽʰˁˇˉʺ ˍʹˌ 

ʰʽ˃ʰˍʽˁʺˌ ˊˇʺˌ  

Åˁ ʰˍʱˊˊʶˎˋʹ ˍʹˌ ʰˊʻˊʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ 

Å̄ ˈ˄ˇˌΣ ʵʽʰˍʰˊʰ˔ʺ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ 

Åɻ ʶˎˍʶˊˇˉʰʻʺˌ ʁɮ 

Åʁ ˉʾ˒ˎˋʹ ˍʹˌ ˁʶ˒ʰ˂ʺˌ ˍˇˎ ˃ʹˊʽʰʾˇˎ ˇˋˍˇˏ ό˃ʹˊʽʰʾˇʽ 

ˁˈ˄ʵˎ˂ˇʽΣ ʰˋˍˊʱʴʰ˂ˇˌΣ ˇˋˍʱ ˍˇˎ ˃ʶˍʰˍʰˊˋʾˇˎ ˁˍ˂ύ 

 

ʁʅʆɳʁɿɳɼʄʍʅɶ ɼɮɹ ʁʅʆɹɼʁ ʁɹɲɶɾɮ 

Áʁˋˍʽˁˈ ˇʾʵʹ˃ʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋʶ ˉˊˇ˔˖ˊʹ˃ʷ˄ʰ ˋˍʱʵʽʰ 

Áɲκɲ ʰˉˈ ˍʰ ˉˊ˖ˍˇˉʰʻʺ ˋˏ˄ʵˊˇ˃ʰ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌ  

 



P ɮˉˈˋˍʰˋʹ ʰˉˈ ˍˇ ʰʴʴʶʽʰˁˈ ʵʾˁˍˎˇ 
 
Vʃʶˊʽˇˊʽˋ˃ʷ˄ʹ ʰʽ˃ʰˍʽˁʺ ˊˇʺ  
 
 

ʁʅʆɳʁɿɳɼʄʍʅɶ 

Vɳ˅˖ʰʴʴʶʽʰˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ 
 όˍˊʰˎ˃ʰˍʽˋ˃ˇʾΣ ˁʰˍʱʴ˃ʰˍʰΣ ʶ˅ʰˊʻˊʺ˃ʰˍʰ) 
 
Vɳ˄ʵˇʰʴʴʶʽʰˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ όʶ˄ʵˇʰʴʴʶʽʰˁʱ ʷ˃ʲˇ˂ʰΣ  
ˉʺʴ˃ʰˍʰΣ ˂ʽˉʾʵʽʰΣ ʵˊʶˉʰ˄ˇˁˏˍˍʰˊʰύ 
 
Vɮˉʶˎʻʶʾʰˌ ˁˎˍˍʰˊʽˁˈˌ ʻʱ˄ʰˍˇˌ όʰ˂ˁˇˈ˂Σ ˋˍʶˊˇʶʽʵʺύ 
 
 



P ʃˇˋˇˋˍˈ ʶ˃˒ʱ˄ʽˋʹˌ н ς 5% 

P ɯ˄ʵˊʶˌ ς ɱˎ˄ʰʾˁʶˌ п : 1 

P ʅˎ˔˄ˈˍʶˊʹ ˋˍʹ п-5  ́ɻ ʶˁʰʶˍʾʰ 

P 50 - 70% h ˃˒ˇˍʶˊˈˉ˂ʶˎˊʹ ̄ ˊˇˋʲˇ˂ʺ 

P 5 ς мн҈ ˍ˖˄ ʰˊʻˊˇˉ˂ʰˋˍʽˁ˗˄ ̔ ˋ˔ʾˇˎ  ʴʾ˄ˇ˄ˍʰʽ ˋʶ ɮVN 

ʁʅʆɳʁɿɳɼʄʍʅɶ 



ɮɹʆɹɮ ʁʅʆɳʁɿɳɼʄʍʅɶʅ 

ɹʵʽˇˉʰʻʺˌ 

ʆˊʰˎ˃ʰˍʽˁʺ όˁʰˍʱʴ˃ʰˍʰ ˁʶ˒ʰ˂ʺˌ ˃ʹˊʽʰʾˇˎύ 

ʁˊʻˇˉʶʵʽˁʷˌ ɻ ʽʰˍʰˊʰ˔ʷˌ  (ʶˉʽ˒ˎˋʽˇ˂ʾˋʻʹˋʹ ˍʹˌ ˃ʹˊʽʰʾʰˌ ˁʶ˒ʰ˂ʺˌ ˋˍʹ˄ ˉʰʽʵʽˁʺ ʹ˂ʽˁʾʰύ 

ʅˎˋˍʹ˃ʰˍʽˁʱ ʰˎˍˇʱ˄ˇˋʰ ˄ ˇˋʺ˃ʰˍʰ όʅɳɽΣ ʰʴʴʶʽʾˍʽʵʶˌΣ ɿΦ Crohn) 

ɲʽʰˍʰˊʰ˔ʷˌ ˍʹˌ ˉʹˁˍʽˁˈˍʹˍʰˌ ό ˉΦ˔Φ ʻˊˇ˃ʲˇ˒ʽ˂ʾʰΣ ˋˏ˄ʵˊˇ˃ˇ ʰ˄ˍʽ˒˖ˋ˒ˇ˂ʽˉʽʵʾ˖˄) 

ʊʰˊ˃ʰˁʶˎˍʽˁʺˌ ʰʽˍʽˇ˂ˇʴʾʰˌ όˋˍʶˊˇʶʽʵʺΣ ʰ˂ˁˇˈ˂Σ ʰ˄ˍʽˇˋˍʶˇˉˇˊ˖ˍʽˁʺ h ʴ˖ʴʺ ˁˍ˂ύ 

ɮʽ˃ʰˍˇ˂ˇʴʽˁʱ ˄ˇˋʺ˃ʰˍʰ όʵˊʶˉʰ˄ˇˁˎˍˍʰˊʽˁʺ ʰ˄ʰʽ˃ʾʰΣ ʰʽ˃ˇˋ˒ʰʽˊʽ˄ˇˉʱʻʶʽʶˌ) 

ʅˎˋˍʹ˃ʰˍʽˁʱ ʵʽʹʻʹˍʽˁʱ ˄ˇˋʺ˃ʰˍʰ όʰ˃ˎ˂ˇʶʾʵ˖ˋʹΣ ˂ʶ˃˒˗˃ʰˍʰΣ ʽˋˍʽˇˁˏˍˍ˖ˋʹΣ ɿ Gaucher) 

ɾʶˍʰʲˇ˂ʽˁʱ ˄ˇˋʺ˃ʰˍʰ όʵʽʰˍʰˊʰ˔ʷˌ ˍ˖˄ ˂ʽˉʽʵʾ˖˄Σ ʶ˃ʲˇ˂ʺ ˂ʾˉˇˎˌΣ ˔ˊˈ˄ʽʰ ˄ʶ˒ˊʽˁʺ ʰ˄ʶˉʱˊˁʶʽʰύ 

ɲʽʹʻʹˍʽˁʱ ˄ʶˇˉ˂ʱˋ˃ʰˍʰ 

ɽˇʽ˃˗˅ʶʽˌ όˇˋˍʶˇ˃ˎʶ˂ʾˍʽʵʰΣ HIV) 

ɲʽʱ˒ˇˊʰ (ʽˇ˄ʾʸˇˎˋʰ h ˁˍʽ˄ˇʲˇ˂ʾʰΣ ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹύ 



ʁʅʆɳʁɿɳɼʄʍʅɶ ς ɮɼʆɹɿʁɽʁɱɹɼɶ ʆɮʀɹɿʁɾɶʅɶ 

ʊˎˋʽˇ˂ˇʴʽˁʺ ˋˍʰ ʰˊ˔ʽˁʱ ˋˍʱʵʽʰ 
ɮˁˍʽ˄ˇʴˊʰ˒ʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ  оκмн 
ʃʰʻˇ˂ˇʴʽˁʱ ʶˎˊʺ˃ʰˍʰ ˋˍʰ ˉˊˇ˔˖ˊʹ˃ʷ˄ʰ ˋˍʱʵʽʰ 

 
ʅˍʱʵʽˇ I            ʊˎˋʽˇ˂ˇʴʽˁʺ ʶʽˁˈ˄ʰ 
ʅˍʱʵʽˇ II           ʅˁ˂ʹˊˎ˄ˍʽˁʷˌ ʺ ˁˎˋˍʽˁʷˌ ʲ˂ʱʲʶˌ 
ʅˍʱʵʽˇ III          ʇˉˇ˔ˈ˄ʵˊʽʰ ˁʰʻʾʸʹˋʹ (crescent sign) 
ʅˍʱʵʽˇ IV          ʁˋˍʶˇʰˊʻˊʾˍʽʵʰ 

ʆɮʀɹɿʁɾɶʅɶ  FICAT 

 



P ɳ˄ʵʶʾ˅ʶʽˌ ˋʶ ʰˋʻʶ˄ʶʾˌ ˎ˕ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎ  
    ˃ ʶ ˒ˎˋʽˇ˂ˇʴʽˁʺ ʰˁˍʽ˄ˇʴˊʰ˒ʾʰ 
 
P ɮˊ˄ʹˍʽˁˈ ˋʶ ˉˇˋˇˋˍˈ нр ς 45% 

ʁʅʆɳʁɿɳɼʄʍʅɶ ς ʅʃɹɿɸɶʄʁɱʄɮʊɶɾɮ ʁʅʆʍɿ 



P ɮˉʶʽˁˈ˄ʽˋʹ ʶˁ˂ˇʴʺˌ ς ʁ ˎʰʽˋʻʹˋʾʰ фф҈  

P ɳˎˊʺ˃ʰˍʰ ˉˊʽ˄ ʰˊ˔ʾˋʶʽ ˇ ˉˈ˄ˇˌ ς ̄ ˊ˗ʽ˃ʹ ʵʽʱʴ˄˖ˋʹ  

P ɳ˅ʷˍʰˋʹ ζˊˇˎˍʾ˄ʰˌη ˋʶ ʰˋʻʶ˄ʶʾˌ ˎ˕ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎ 

ʁʅʆɳʁɿɳɼʄʍʅɶ ς ɮɼʆɹɿʁɽʁɱɹɼɶ ɮʃɳɹɼʁɿɹʅɶ 



ʁˋˍʽˁˈ ˇʾʵʹ˃ʰΥ л-рл҈ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˇˋˍʶˇ˄ʷˁˊ˖ˋʹˌ  
Åʃˊˇ˔˖ˊʹ˃ʷ˄ʹ ˇˋˍʶˇ˄ʷˁˊ˖ˋʹ  

Åʃˇ˂˂ʷˌ ˒ˇˊʷˌ ʰˉʰʽˍʶʾˍʰʽ ʵʽʰ˒ˇˊʽˁʺ ʵʽʱʴ˄˖ˋʹ  
 

ɶ ˉʰˊˇˎˋʾʰ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ  
V  Subchondral fracture - άŎǊŜǎŎŜƴǘ ǎƛƎƴέ 
V  Articular surface collapse 
V  ʁɮ 
V  ɮˎ˅ʹ˃ʷ˄ʰ ʶˉʾˉʶʵʰ ˉˈ˄ˇˎ 
V  ʋʶʽˊˈˍʶˊʹ ˉˊˈʴ˄˖ˋʹ   

 
        Vassalou EE et al. Semin Musculoskelet Radiol. 2019;23:276-288 

Fujioka M et al. Magn Reson Imaging 2001;19:985-991 
Ito H et al. AJR2006;186:1761-1770 

Karantanas AH et al. Semin Musculoskelet Radiol 2011;15:281-300 
 

ʁʅʆɳʁɿɳɼʄʍʅɶ ς ʁʅʆɹɼʁ ʁɹɲɶɾɮ 



Clinically suspected AVN 

Hip joint plain radiographs 

Features suggestive of AVN 

YES NO 

ARCO stage II 
Sclerosis, Osteolysis 

ARCO stage III 
όάŎǊŜǎŎŜƴǘ ǎƛƎƴέҕ 
articular collapse) 

ARCO stage IV 
(osteoarthritis) 

MRI 

Features suggestive of AVN 

YES NO 

Alternative diagnosis ARCO stage I 
όάōŀƴŘ-ƭƛƪŜέ ƭŜǎƛƻƴύ 

VBG CD+bisphosphonates THR 

Alternative diagnosis 

MRI 
diagnosis/quantification 

CD+bisphosphonates 

MRI 
(quantification) 



Å 51-year-old patient  

Å painful left hip for the last 3 months  

steroid-induced AVN (grade II, ARCO 

classification)  

ɃɆɇȺɃɁȺȾɅɋɆȼ  

T1-w 

ñband-likeò 

zone  



ɃɆɇȺɃɁȺȾɅɋɆȼ  

AVN (grade III, ARCO 
classification)  

ñcrescentò 

sign  



ɃɆɇȺɃɁȺȾɅɋɆȼ  

ñdouble-lineò 

sign 

AVN (grade I, ARCO 

classification) 

T2-w normal plain 

radiographs 



ɃɆɇȺɃɁȺȾɅɋɆȼ  

Subchondral 

fractures  

T1-w 

T2-w 

Å  12-year-old girl  

Å  fall from a horse and femoral   
      head fracture 

AVN (grade III, ARCO 

classification) 

Å 27-year-old 

patient  

Å idiopathic AVN  



ɃɆɇȺɃɁȺȾɅɋɆȼ  

T1-w arthrography 

47-year-old patient  

bilateral AVN (grade III, ARCO 

classification)  

Subchondral 

fractures  



Åɸʶˊʰˉʶʾʰκʃˊˈʴ˄˖ˋʹ 

Åɮˁʶˊʰʽˈˍʹˍʰ - ̡ ˂ʱʲʹ ʰˊʻˊʽˁ˗˄ ʶˉʽ˒ʰ˄ʶʽ˗˄ 
(pre-collapse - collapse) 

Åɮ˄ʰˋˍˊʶ˕ʽ˃ˈˍʹˍʰ ʶˁ˂ˎˍʽˁˇˏ ʰʽˍʾˇˎ 

Åɯ˂˂ˇʽ ˉˊˇʴ˄˖ˋˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ όʹ˂ʽˁʾʰΣ ˒ˏ˂ˇ 
ˋˎ˄˄ˇˋʹˊˈˍʹˍʶˌ ˁˍ˂ύ 

 

 

ʁʅʆɳʁɿɳɼʄʍʅɶ ς ɸɳʄɮʃɳʇʆɹɼɶ ɮɿʆɹɾɳʆʍʃɹʅɶ 



ʁʅʆɳʁɿɳɼʄʍʅɶ ς ɸɳʄɮʃɳʇʆɹɼɶ ɮɿʆɹɾɳʆʍʃɹʅɶ 

ʋɳɹʄʁʇʄɱɹɼɶ ɸɳʄɮʃɳɹɮ 

Å ʋʶʽˊˇˎˊʴʽˁʺ ʰˉˇˋˎ˃ˉʾʶˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌ 

Å ʁˋˍʶˇˍˇ˃ʾʰ 

Å ʁ˂ʽˁʺ ʰˊʻˊˇˉ˂ʰˋˍʽˁʺ  



 ʀʶ˔˖ˊʽˋˍʺ ˇ˄ˍˈˍʹˍʰ ˁ˂ʽ˄ʽˁ˗˄ ˁʰˍʰˋˍʱˋʶ˖˄ ˃ʶ ʶˎʵʽʱˁˊʽˍʰ 
ˁ˂ʽ˄ʽˁʱ ˁʰʽ ʰˉʶʽˁˇ˄ʽˋˍʽˁʱ ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ʅʇɿɲʄʁɾɮ ʃʄʍʆʁʃɮɸʁʇʅ ʁʅʆɹɼʁʇ 
ʁɹɲɶɾɮʆʁʅ 

Vɦ ʴ˄˖ˋˍʹ ʰʽˍʽˇ˂ˇʴʾʰ όˉʰˊˇʵʽˁʺ ʽˋ˔ʰʽ˃ʾʰΣ ˋˎ˃˃ʶˍˇ˔ʺ ˄ʶˎˊʽˁ˗˄ ˇʵ˗˄Σ  
ʰʴʴʶʽˇˁʽ˄ʹˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌΣ Ҩ Vitamin - D ) 

Vh ˎˍˈ-ˉʶˊʽˇˊʽʸˈ˃ʶ˄ʹ ˉˇˊʶʾʰ ˁʰʽ ʷˁʲʰˋʹ Ϥ фκмн 

Vh ˄ʰˋˍˊʷ˕ʽ˃ʶˌ ʲ˂ʱʲʶˌ ˉˇˎ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰʽ ˃ʶ ˋˎ˄ˍʹˊʹˍʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ  

ʰˊ˔ʽˁˈ ˋˍʱʵʽˇ ˇˋˍʶˇ˄ʷˁˊ˖ˋʹˌΚΚΚ 



Åɼɽɹɿɹɼɶ ɳɹɼʁɿɮ 
Å ʅˎ˄ʺʻ˖ˌ ˃ˇ˄ˇʰˊʻˊʽˁʺ ˉˊˇˋʲˇ˂ʺ  όˋˉʰ˄ʽˈˍʶˊʰ ˋˎ˃˃ʶˍˊʽˁʺΣ ˃ʶˍʰ˄ʰˋˍʶˎˍʽˁʺύ 

Å ɮʽ˒˄ʾʵʽʰ ʷ˄ʰˊ˅ʹ ʱ˂ʴˇˎˌ ˋʶ ʰˊʻˊ˗ˋʶʽˌ ˉˇˎ ˒ʷˊˇˎ˄ ʲʱˊˇˌ όʽˋ˔ʾˇΣ ʴˈ˄ʰˍˇύ 

Å ʃʶˊʽˇˊʽˋ˃ˈˌ ˁʾ˄ʹˋʹˌ ˁˎˊʾ˖ˌ ˁʰˍʱ ˍʹ ʲʱʵʽˋʹ 

Å ʋ˖ˊʾˌ ʽˋˍˇˊʽˁˈ ˍˊʰˏ˃ʰˍˇˌ 

Å ɮˉˇˎˋʾʰ ˁ˂ʽ˄ʽˁ˗˄ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʶˎˊʹ˃ʱˍ˖˄ ˒˂ʶʴ˃ˇ˄˗ʵˇˎˌ ʰˊʻˊʾˍʽʵʰˌ  

Å ɶ ˋˎ˃ˉˍ˖˃ʰˍˇ˂ˇʴʾʰ ʵʶ ˋˎ˄ʱʵʶʽ ˃ʶ ˍʹ˄ ˁ˂ʽ˄ʽˁʺ ʶ˅ʷˍʰˋʹ 

 

 

 

 

 

 

 

 

 

 

ʅʇɿɲʄʁɾɮ ʃʄʍʆʁʃɮɸʁʇʅ ʁʅʆɹɼʁʇ ʁɹɲɶɾɮʆʁʅ 

ɮʃɳɹɼʁɿɹʅʆɹɼʁʅ ɳɽɳɱʋʁʅ 
ʁʽ ʰˁˍʽ˄ˇʴˊʰ˒ʾʶˌ ʶʾ˄ʰʽ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˋˍʰ ʰˊ˔ʽˁʱ ˋˍʱʵʽʰ ς ̀ ˉʱ˄ʽʰ ˇˋˍʶˇˉʶ˄ʾʰ 
ʅˉʽ˄ʻʹˊˇʴˊʱ˒ʹ˃ʰ ˇˋˍ˗˄: ҧҧ ̄ ˊˈˋ˂ʹ˕ʹˌ ʽˋˇˍˈˉˇˎ  
                                                 ˃ʶʴʱ˂ʹ ʶˎʰʽˋʻʹˋʾʰΣ ˔ʰ˃ʹ˂ʺ ʶʽʵʽˁˈˍʹˍʰ  
DEXA BONE SCAN: ɻ ʶ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ʵʽʱʴ˄˖ˋʹΣ ˃ʽˁˊʺ ˁ˂ʽ˄ʽˁʺ ˋʹ˃ʰˋʾʰ  
                                 ˋˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ 
 
 



ɾɮɱɿɶʆɹɼɶ 
ʆʁɾʁɱʄɮʊɹɮ 

Å ʅʇɿɲʄʁɾɮ ʃʄʍʆʁʃɮɸʁʇʅ ʁʅʆɹɼʁʇ ʁɹɲɶɾɮʆʁʅ 

ʋʰ˃ʹ˂ʺ ʺ ʶ˄ʵʽʱ˃ʶˋʹ  

ʷ˄ˍʰˋʹ ˋʺ˃ʰˍˇˌ ˋˍʹ˄ 

ʰˁˇ˂ˇˎʻʾʰ ʆм 
 

пу ˗ˊʶˌ ˃ʶˍʱ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ 



ʅʇɿɲʄʁɾɮ ʃʄʍʆʁʃɮɸʁʇʅ ʁʅʆɹɼʁʇ ʁɹɲɶɾɮʆʁʅ 

Patel et al, Rheumatology 2014 



Åɾʷˋʹˌ ʹ˂ʽˁʾʰˌ ʰˋʻʶ˄ʶʾˌ ǁ >ǀ  

Åɳʴˁˏˇˎˌ ʰˋʻʶ˄ʶʾˌ ˋˍˇ ˍˊʾˍˇ ˍˊʾ˃ʹ˄ˇ ˍʹˌ ˁˏʹˋʹˌ όɮʄҔɲɳύ 

ʃɮʄʁɲɹɼɶ ʁʅʆɳʁʃʁʄʍʅɶ ʆʁʇ ɹʅʋɹʁʇ  

ɼorombilias et al, Skel Radiol 2009  



ʃɮʄʁɲɹɼɶ ʁʅʆɳʁʃʁʄʍʅɶ ʆʁʇ ɹʅʋɹʁʇ  

ɮ˃˒ˇʶˍʶˊˈˉ˂ʶˎˊʹ ˉˊˇˋʲˇ˂ʺ ό о0 ̱ ˊʾ˃ʹ˄ˇ ϧ ˃ʶˍʱ ˍˇ˄ ˍˇˁʶˍˈύ 

Xyda et al, Radiol Med 2008  



Å 5-пл҈ ˃ʶ ˉʰˊˇʵʽˁʺ ˇˋˍʶˇˉˈˊ˖ˋʹ ˍˇˎ ʽˋ˔ʾˇˎ 

Å ɾʷˋʹˌ ʹ˂ʽˁʾʰˌ ʰˋʻʶ˄ʶʾˌ ς ˁ ˎˊʾ˖ˌ ʱ˄ʵˊʶˌ 

Å ʃˊˇˋʲˇ˂ʺ ʵʽʰʵˇ˔ʽˁʱ ʰˊʻˊ˗ˋʶ˖˄ ˉˇˎ ˒ʷˊˇˎ˄ ʲʱˊˇˌ ό˃ʹˊʽʰʾˇʽ ˁˈ˄ʵˎ˂ˇʽΣ 

˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʲ˂ʹʻʶʾ ˁʰʽ ʹ ʅʅ) 

Å ɾʶˍʰ˄ʰˋˍʶˎˍʽˁˈˌ ˔ʰˊʰˁˍʺˊʰˌ ˍˇˎ ˉˈ˄ˇˎ ˁʰʽ ˍ˖˄ ʰˁˍʽ˄ˇ˂ˇʴʽˁ˗˄ 

ʶˎˊʹ˃ʱˍ˖˄ ς ɻ ʽʰ˒ˇˊʶˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ʾʵʽʰˌ ʱˊʻˊ˖ˋʹˌΣ ʴʶʽˍˇ˄ʽˁʷˌ ˁʰʽ 

ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ʶˌ ʰˊʻˊ˗ˋʶʽˌ 

ʃɳʄɹʁʋɹɼɶ ɾɳʆɮɿɮʅʆɳʇʆɹɼɶ ʁʅʆɳʁʃʁʄʍʅɶ   



ɆɈɁȹɅɃɀɃ ɄȷɅɃȹȽȾɃɈ 

ɃɆɇȽȾɃɈ ɃȽȹȼɀȷɇɃɆ 

STIR 

PD-w FS 

Å 59-year-old 

man  

Å 3 weeks 

after  

      the onset of     

      symptoms 

Å 56-year-old 

man  

Å 4 weeks after 

the onset of 

symptoms  

ñsparingò 
sign 



ɆɈɁȹɅɃɀɃ 

ɀȺɇȷɁȷɆɇȺɈɇȽȾɃɈ 

ɄȷɅɃȹȽȾɃɈ ɃɆɇȽȾɃɈ 

ɃȽȹȼɀȷɇɃɆ 

STIR 

PD-w FS 

Å 55-year-old male 

patient 

Å Five months 

following the initial 

examination 



AVN TOH RMO 

tŀǘƛŜƴǘǎΩ ŀƎŜ 3rd-4th decade 4th-6th decade 4th-6th decade 

tŀǘƛŜƴǘǎΩ ǎŜȄϝ Males Males Males 

Bilateral   70% 3d trimester of pregnancy or after delivery - 

Unilateral 30% Males Males 

Onset of symptoms Subacute Acute Acute 

Most common location Hip Hip 
Weight bearing joints of the appendicular 

skeleton 

Migration - - 
Yes - typically within 4 to 12 months from 

initial involvement 

Plain radiographs 

Á Normal in early stage 

Á Lucency and surrounding sclerosis 

Á {ǳōŎƘƻƴŘǊŀƭ ŦǊŀŎǘǳǊŜ όάŎǊŜǎŎŜƴǘέ ǎƛƎƴύ 

Á Articular collapse 

Á Osteoarthritis 

Á Osteopenia Á Osteopenia 

MR imaging 

Á άōŀƴŘ-ƭƛƪŜέ ƭŜǎƛƻƴ 

Á άŘƻǳōƭŜ ƭƛƴŜέ ǎƛƎƴ 

Á άŎǊŜǎŎŜƴǘ ǎƛƎƴέ όǎǳōŎƘƻƴŘǊŀƭ ŦǊŀŎǘǳǊŜύ 

Á BME (late stages following articular collapse) 

Á BME (initial stages) 

Á ҕsubchondral fracture, not progressing to 

collapse 

Á BME(initial stages) 

Á ҕsubchondral fracture, not 

progressing to collapse 

 

Main associations 

Á Corticosteroids 

Á Alcohol consumption 

Á Idiopathic 

Á Trauma 

Á Hematologic diseases 

Á Irradiation 

Á Osteopenia 

Á Osteoporosis 

Á Pregnancy  

Á Osteopenia 

Á Osteoporosis 

Á Pregnancy  

Treatment 

Á Medical 

Á Surgical (core decompression, vascularized 

grafting, total arthroplasty) 

Á Weight bearing restriction 

Á Analgesics  

Á Weight bearing restriction 

Á Analgesics  



ʅʇɿɲʄʁɾɮ ʃʄʍʆʁʃɮɸʁʇʅ ʁʅʆɹɼʁʇ ʁɹɲɶɾɮʆʁʅ 

 Åɸɳʄɮʃɳʇʆɹɼɶ ɮɿʆɹɾɳʆʍʃɹʅɶ 

Å ɼʰ˂ˇʺʻʶʽˌ ʰˎˍˇˉʶˊʽˇˊʽʸˈ˃ʶ˄ʶˌ ˁʰˍʰˋˍʱˋʶʽˌ 

Å ɾʹ˔ʰ˄ʽˁʺ ʰˉˇ˒ˈˊˍʽˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌ 

Å ɮ˄ʰ˂ʴʹˍʽˁʱ 

Å ɰʽˍʰ˃ʾ˄ʹ ς D 

Å ʋʶʽˊˇˎˊʴʽˁʺ ʰˉˇˋˎ˃ˉʾʶˋʹ  

ɲʽ˒˖ˋ˒ˇ˄ʽˁʱ  

ʅˍʶˊˇʶʽʵʺ  

ɮʴʴʶʽˇʵʽʰˋˍʰ˂ˍʽˁʱ όIlomedin) 



Rheumatology 2020;59:439440  

Gerasimos Evangelatos , George E Fragoulis , Evangelia Zampeli  Maria Kechagia, Alexios Iliopoulos  

https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Evangelatos+G&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Fragoulis+GE&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Zampeli+E&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Kechagia+M&cauthor_id=31411329
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Iliopoulos+A&cauthor_id=31411329


ʅˎ˄ˍʹˊʹˍʽˁʺ ʻʶˊʰˉʶʾʰ 
55 year old women (amateur dancer) 
ɮˉˇ˒ˈˊˍʽˋʹ 
ɾʅɮʊ 
Risendronate  75mg twice per month for osteoporosis 

 2021 Mar 1;21(1):138-141. 



NovemberïDecember 2020, Pages 592-597 

- Low level of evidence 
- Heterogeneity 
        population 
        outcomes 
        period of treatment 



17 h ˋʻʶ˄ʶʾˌ (18 ʁ ˉʶʽˋˈʵʽʰ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌ) h ˋʻʶ˄ʶʾˌ ˃ʷˋʹ ʹ˂ʽˁʾʰ пу ʷˍʹ ʷ˂ʰʲʰ˄ iv iloprost 
19 h ˋʻʶ˄ʶʾ̩  όʶˉʶʽˋˈʵʽʰ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌύ ˃ʷˋʹ ʹ˂ʽˁʾʰ пм ʶˍ˗˄ 
ɼʰʽ ˋˍʽˌ ʵˏˇ ˇ˃ʱʵʶˌ ʰˁˇ˂ˇˏʻʹˋʶ ˉʶˊʾˇʵˇˌ ˃ʹ˔ʰ˄ʽˁʺˌ ʰˉˇ˒ˈˊˍʽˋʹˌ  

Wien Klin  Wochenschr (2005) 117/4: 130ï135  



Extracorporeal shockwave therapy (ESWT) (n=5) 

Hyperbaric oxygen (HBO) (n=3),  

Bisphosphonates (n=2)  

Iloprost (n=2 studies) 

https://www.sciencedirect.com/topics/medicine-and-dentistry/extracorporeal-shockwave-therapy
https://www.sciencedirect.com/topics/medicine-and-dentistry/extracorporeal-shockwave-therapy
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperbaric-medicine
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperbaric-medicine
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphonate
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphonate
https://www.sciencedirect.com/topics/medicine-and-dentistry/iloprost


ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮɹ ʊɽɳɱɾʁɿʍɲɳɹʅ ɮʄɸʄʁʃɮɸɳɹɳʅ 

ʅʃʁɿɲʇɽʁɮʄɸʄʁʃɮɸɳɹɳʅ -  ɮʅ ʁˋˍʶˀˍʽʵʰ 

ɳ˄ʻʶˋʾˍʽʵʰ 

ʇ˃ʶ˄ʾˍʽʵʰ 



ANKYLOSING SPONDYLITIS 

Å 19-year-old male patient  

Å 3-month pain on the lateral aspect of the hip 

joints and the groin 



ʄɳʇɾɮʆʁɳɹɲɶʅ ɮʄɸʄɹʆɹɲɮ 

ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮɹ ʊɽɳɱɾʁɿʍɲɳɹʅ ɮʄɸʄʁʃɮɸɳɹɳʅ 

Vʁˋˍʽˁˈ ˇʾʵʹ˃ʰ 

 - όˉˊ˗ʽ˃ˇˌύ ʵʶʾˁˍʹˌ ʶ˄ʶˊʴʺˌ ˄ˈˋˇˎ 

- ̄ ˊˈʴ˄˖ˋʹ ʵʽʰʲˊ˗ˋʶ˖˄  

Vʇ˃ʶ˄ʾˍʽʵʰ 

Vɲʽʰʲˊ˗ˋʶʽˌ 



Å 62-year-old female 

patient 

Å history of painful right 

hip joint for 1 year 

RHEUMATOID ARTHRITIS 



J Clin Rheumatol. 2020 Jun;26(4):e79. 

68-year-old man with psoriatic arthritis (PsA) on a long-lasting remission with Etanercept  
 



ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮɹ ʅʇɿɲʄʁɾɮ ʆʁʇ ɾɳɹɵʁɿɮ ʆʄʁʋɮɿʆɶʄɮ  

Klontzas ME et al. Hip Int. 2017;27:329-335 
 

ɸˎ˂ʰˁʾˍʽʵʰ ˍˇˎ ˍˊˇ˔ʰ˄ˍʺˊʰ 
 
ɳ˄ʻʶˋʾˍʽʵʰκ ˍʶ˄ˇ˄ˍˇˉʱʻʶʽʰ ʴ˂ˇˎˍʽʰʾ˖˄ ˃ˎ˗˄ 
 
ʅˏ˄ʵˊˇ˃ˇ ˁˊˇˍˇˏ˄ˍˇˌ ̔ ˋ˔ʾˇˎ όsnapping hip) 
  
ɳ˄ʰˉˇʻʷˋʶʽˌ ˎʵˊˇ˅ˎʰˉʰˍʾˍʹ 



ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮɹ ʁʅʆɳʁɮʄɸʄɹʆɹɲɮ 

Li Xu et al, Semin Arthritis Rheum 2012  
Lim et al Semin Arthritis Rheum 2014 

Felson et al Arthr Rheum 2007   

V ɮˊʻˊʽˁʺ ʲ˂ʱʲʹ 

Vɽʷˉˍˎ˄ˋʹ ʰˊʻˊʽˁˇˏ ˔ˈ˄ʵˊˇˎ 

Vʇ˃ʶ˄ʾˍʽʵʰ 

Vʁˋˍʶˈ˒ˎˍʰ 

Vʅˎ˃ˉˍ˗˃ʰˍʰ  

Vʃʰ˔ˎˋʰˊˁʾʰ 

 
ɼʰ˂ˏˍʶˊʰ ʰ˒ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˇˋˍʽˁˇˏ ˇʽʵʺ˃ʰˍˇˌ 
 
ɽʽʴˈˍʶˊo ɻ ʽʱ˔ˎˍʹ ˁʰˍʰ˄ˇ˃ʺ  



ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮʆɮɱɾɮʆɮ ɮɿɳʃɮʄɼɳɹɮʅ/ɼɮʆɮʃʁɿɶʅɶʅ 

ʆʰ ˁʰˍʱʴ˃ʰˍʰ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˋ˔ʶˍʽˁʱ ˔ʰ˃ʹ˂ʺˌ ʷ˄ˍʰˋʹˌ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ˒ˈˊˍʽˋʹ 
όˉʶˊˉʱˍʹ˃ʰ ˁˍ˂ύ  
 
ɼʰˍʱʴ˃ʰˍʰ ˁˈˉ˖ˋʹˌΥ ˒ˎˋʽˇ˂ˇʴʽˁˈ ˇˋˍˈ 
 
 
 
 
 
 
 
ɼʰˍʱʴ˃ʰˍʰ ʰ˄ʶˉʱˊˁʶʽʰˌΥ ˋʶ ˉʰʻˇ˂ˇʴʽˁˈ ˇˋˍˈ  
 
  



ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮʆɮɱɾɮʆɮ ɮɿɳʃɮʄɼɳɹɮʅ/ɼɮʆɮʃʁɿɶʅɶʅ 

ɼʰˍʰʴ˃ʰˍʽˁʺ ʴˊʰ˃˃ʺ 
 
ʁˋˍʽˁˈ ˇʾʵʹ˃ʰ 
 
ɾʽˁˊʺ ʰˊʻˊʽˁʺ ˋˎ˂˂ˇʴʺ 
 
ʁʾʵʹ˃ʰ ˃ʰ˂ʰˁ˗˄ ˃ˇˊʾ˖˄ 
 



Ⱦȷɇȷũɀȷ 

ȾȷɇȷɄɃɁȼɆȼɆ  

Ⱦȷɇȷũɀȷ 

ȷɁȺɄȷɅȾȺȽȷɆ  

Å 32-year-old female 

runner 

Å 73-year-old 

osteoporotic 

female patient  

STIR 



Å 39-year-old male 

patient  
ɃɆɇȺɃɁȺȾɅɋɆȼ  

Å 47-year-old female 

patient with sudden 

onset of pain, 2 

weeks before imaging 

ɆɈɁȹɅɃɀɃ ɄȷɅɃȹȽȾɃɈ 

ɃɆɇȽȾɃɈ ɃȽȹȼɀȷɇɃɆ 

Å 58-year-old female 

weekend mountain 

hiker with left hip 

pain  
Ⱦȷɇȷũɀȷ 

ȾȷɇȷɄɃɁȼɆȼɆ  

STIR 



ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮɹ ʅɶʃʆɹɼɶ ɮʄɸʄɹʆɹɲɮκʁʅʆɳʁɾʇɳɽɹʆɹɲɮ 

Å ɶ˂ʽˁʽ˖˃ʷ˄ˇʽ ʰˋʻʶ˄ʶʾˌ όʅκɲύ 

Å ɮ˄ˇˋˇˁʰˍʶˋˍʰ˂˃ʷ˄ˇʽ 

Å ɾʶˍʱ ʰˉˈ ˔ʶʽˊˇˎˊʴʶʾˇ 

Å ʃʰʽʵʽʱ 

 

ɮˊʻˊʽˁʺ ˋˎ˂˂ˇʴʺ όˉʰˊʰˁʷ˄ˍʹˋʹ-ʵʽʱʴ˄˖ˋʹύ 
 
ʇˉʶˊˍˊˇ˒ʾʰ ʰˊʻˊʽˁˇˏ ˎ˃ʷ˄ʰ 
 
ʁʾʵʹ˃ʰ ˃ʰ˂ʰˁ˗˄ ˃ˇˊʾ˖˄ 
 
ɱʶ˄ʽˁʱ ˋˎ˃ˉˍ˗˃ʰˍʰ - ʃˎˊʶˍˈˌ 
 

Pendkar et al, DOI:10.1594/EURORAD/CASE.15725 



T1-w 

STIR 

SEPTIC ARTHRITIS & OSTEOMYELITIS  

Å 59-year-old male 

patient 
Å Septic arthritis 

and 

osteomyelitis 

secondary to 

Staphylococcus 

aureus 

inoculation  



 
ɼʰ˂ˇʺʻʶʽˌ ˁʰʽ ˁʰˁˇʺʻʶʽˌ ˈʴˁˇʽ  

V ʁˋˍʶˇʶʽʵʷˌ ˇˋˍʷ˖˃ʰ 

V ʋˇ˄ʵˊˇʲ˂ʱˋˍ˖˃ʰ 

V ʁˋˍʶˇˋʱˊˁ˖˃ʰ 

V ʅʱˊˁ˖˃ʰ ɳwing 

V ʋˇ˄ʵˊˇˋʱˊˁ˖˃ʰ 

V ɾʶˍʰˋˍʱˋʶʽˌ  
 

ʁʅʆɹɼʁ ʁɹɲɶɾɮ ɼɮʆɮɱɾɮʆɮ - ɿɳʁʃɽɮʅɾɮʆɮ 

ɰɾɳ όάIŀƭŦ Ƴƻƻƴ ǎƛƎƴέύ 
Klontzas ME et al. AJR Am J Roentgenol 2015 



T1-w 

Å 62-year-old osteoporotic female patient  

Å long history of steroid administration 

RADIOGRAPHICALLY OCCULT FRACTURE  



Å 54-year-old female patient  
Å history of fall 



ɈɄɃȾȺūȷȿȽȾɃ Ⱦȷɇȷũɀȷ ɄɅɃ 10ȼɀȺɅɃɈ ɀȼ ɃɅȷɇɃ ɆȺ X-RAY ȾȷȽ CT 



OSTEOID OSTEOMA 

Å 28-year-old male patient  

Å 2-years pain on the left 

hip 


