
ɄɟŬəŰɘəɐ ɃůŰŮɞˊɡəɜɞɛŮŰɟɑŬ

ɛŮ DXA

ȾɤɜůŰŬɜŰɑɜɞɠ ũ. ɉɚŬˊɞɡŰɎəɖɠ

ȽŬŰɟɧɠ ïȷəŰɘɜɞŭɘŬɔɜɩůŰɖɠ

ȼɟɎəɚŮɘɞ ȾɟɐŰɖɠ



ȷˊɧ Űɖ DXA ůŰɖ ůɤůŰɐ ŭɘɎɔɜɤůɖ é

DXA

ȽɆɇɃɅȽȾɃ

ȺɅũȷɆɇȼɅȽȷȾȷ

ȷȾɇȽɁɃȿɃũɃɆ

ȾȿȽɁȽȾɃɆ

ȹȽȷũɁɋɆȼ



Ƀɟɘůɛɧɠ Űɖɠ ɃůŰŮɞˊɧɟɤůɖɠ

ÅɆəŮɚŮŰɘəɐ ŭɘŬŰŬɟŬɢɐ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

ˊŮɟɘɞɟɘůɛɧ Űɖɠ ɞůŰɘəɐɠ ɘůɢɨɞɠ, ˊɞɡ 

ˊɟɞŭɘŬɗɏŰŮɘ ůŮ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ əŬŰɎɔɛŬŰɞɠ

ÅȹɘɎɔɜɤůɖ Űɖɠ ɞůŰŮɞˊɧɟɤůɖɠ ïɔɘŬŰɑ;

ïȺɑɜŬɘ ůɡɢɜɐ é

ïȺɑɜŬɘ ůɞɓŬɟɐ é

ïɀˊɞɟŮɑ ɜŬ ŭɘŬɔɜɤůɗŮɑ é

ïɀˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɘůɗŮɑ é



ȼ ɞůŰɘəɐ ɘůɢɨɠ

Åȼ ɞůŰɘəɐ ɘůɢɨɠ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ůɡɜŭɡŬůɛɧ 

ŭɨɞ ɓŬůɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ:

ïŰɖɠ ɞůŰɘəɐɠ ɛɎɕŬɠ əŬɘ 

ïŰɖɠ ɞůŰɘəɐɠ ˊɞɘɧŰɖŰŬɠ

(NIH Consensus Development Panel. JAMA 2001; 285:785-795)



ɃůŰɘəɐ ɀɎɕŬ / ɄɡəɜɧŰɖŰŬ

ÅBMC: ɃůŰɘəɐ ɛɎɕŬ = ɖ ˊɞůɧŰɖŰŬ Űɤɜ ŬɜɧɟɔŬɜɤɜ 

ůɡůŰŬŰɘəɩɜ Űɤɜ ɞůŰɩɜ(g)

ÅBMD: ɃůŰɘəɐ ˊɡəɜɧŰɖŰŬ = ɞůŰɘəɐ ɛɎɕŬ ŬɜɎ ɛɞɜɎŭŬ 

ŮˊɘűŬɜŮɑŬɠ (g/cm2)



Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ɃůŰɘəɐɠ ɄɡəɜɧŰɖŰŬɠ

Licata A, Williams S. A DXA Primer for the Practicing Clinician. Springer 2014



H ŰŮɢɜɘəɐ DXA

Ʉɖɔɐ ŬəŰɑɜɤɜX                                               
(ˊŬɟɎɔŮɘ ŭɘˊɚɞŮɜŮɟɔŮɘŬəɎűɤŰɧɜɘŬ)

ūɤŰɧɜɘŬ
Collimator                              
(pinhole ɔɘŬpencil beam, slit ɔɘŬfan beam)

ȷůɗŮɜɐɠ

Detector 



ũɘŬŰɑ DXA é

ÅDXA (Dual Energy X-Ray Absorptiometry)

üŪŮɤɟŮɑŰŬɘ Űɞ ñgold standardò

üȺɑɜŬɘ ɖ ˊŮɟɘůůɧŰŮɟɞ ɛŮɚŮŰɖɛɏɜɖ ŰŮɢɜɘəɐ

üȺɝŬɘɟŮŰɘəɐ ŬəɟɑɓŮɘŬ (<0,01 gm/cm3)

üɀɘəɟɐ ŬəŰɘɜɘəɐ ŮˊɘɓɎɟɡɜůɖ (ED : 1-3 ɛSvï

daily background dose = 10ɛSV / chest x-ray = 

20-50ɛSv)

üȺɝŬɘɟŮŰɘəɐ Ůˊɘŭɖɛɘɞɚɞɔɘəɐ ŰŮəɛɖɟɑɤůɖ



Ⱥɗɜɘəɏɠ əɚɘɜɘəɏɠ ŮɜŭŮɑɝŮɘɠ DXA (1)

ÅȷůɗŮɜŮɑɠ Ó 65 ŮŰɩɜ (ɎɜŭɟŮɠ əŬɘ ɔɡɜŬɑəŮɠ)



Ⱥɗɜɘəɏɠ əɚɘɜɘəɏɠ ŮɜŭŮɑɝŮɘɠ DXA (2)

ÅȷůɗŮɜŮɑɠ 50-64 ŮŰɩɜ

ïȾɎŰŬɔɛŬ ɢŬɛɖɚɐɠ ɓɑŬɠ ɛŮŰɎ ŰŬ 40

ïȾɎŰŬɔɛŬ ɘůɢɑɞɡ ɔɞɜɏŬ

ïɆˊɞɜŭɡɚɘəɧ əɎŰŬɔɛŬ əŬɘ / ɐ ɞůŰŮɞˊŮɜɘəɐŬˊŮɘəɧɜɘůɖ Űɤɜ 

ɞůŰɩɜ ůŮ Ŭ/Ŭ

ïɉŬɛɖɚɧ ůɤɛŬŰɘəɧ ɓɎɟɞɠ (<60 kg) əŬɘ / ɐ ŬˊɩɚŮɘŬ ɓɎɟɞɡɠ 

ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 10% ůŮ ɖɚɘəɑŬ 25ŮŰɩɜ

ïȾŬŰŬɜɎɚɤůɖ Ŭɚəɞɧɚ Ó 25-30 ɔɟ. ɖɛŮɟɖůɑɤɠ əŬɘ / ɐ ŮɜŮɟɔɧ 

əɎˊɜɘůɛŬ

ïȽůŰɞɟɘəɧ ˊŬɗɞɚɞɔɑŬɠ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ ŬˊɩɚŮɘŬ ɞůŰɘəɐɠ 

ɛɎɕŬɠ əŬɘ / ɐ əɑɜŭɡɜɞ əŬŰɎɔɛŬŰɞɠ (Ʌ.ȷ., Ɇȹ Ű. 1, Cushing 

əɚˊ)



Ⱥɗɜɘəɏɠ əɚɘɜɘəɏɠ ŮɜŭŮɑɝŮɘɠ DXA (3)

ÅȷůɗŮɜŮɑɠ ɛɘəɟɧŰŮɟɞɘ Űɤɜ 50 ŮŰɩɜ

ïȾɎŰŬɔɛŬ ɢŬɛɖɚɐɠ ɓɑŬɠ

ïɈˊɞɔɞɜŬŭɘůɛɧɠ

ïɄɟɩɘɛɖ ŮɛɛɖɜɧˊŬɡůɖ (<45 ŮŰɩɜ)

ïɆɨɜŭɟɞɛɞ ŭɡůŬˊɞɟɟɧűɖůɖɠ

ïɄɟɤŰɞˊŬɗɐɠ ɡˊŮɟˊŬɟŬɗɡɟŮɞŮɘŭɘɛɧɠ

ïūŬɟɛŬəŮɡŰɘəɐ Ŭɔɤɔɐ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ ŬˊɩɚŮɘŬ ɞůŰɘəɐɠ 

ɛɎɕŬɠ əŬɘ / ɐ əɑɜŭɡɜɞ əŬŰɎɔɛŬŰɞɠ (ůŰŮɟɞŮɘŭɐ, ŬɜŬůŰɞɚŮɑɠ 

ŬɟɤɛŬŰɎůɖɠəɚˊ)

ïȽůŰɞɟɘəɧ ˊŬɗɞɚɞɔɑŬɠ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ ŬˊɩɚŮɘŬ ɞůŰɘəɐɠ 

ɛɎɕŬɠ əŬɘ / ɐ əɑɜŭɡɜɞ əŬŰɎɔɛŬŰɞɠ (Ʌ.ȷ., Ɇȹ Ű. 1, Cushing, 

ɓŬɟɘɎ ɉȷɄəɚˊ)



ɄŮɟɘɞɢɏɠ ɛɏŰɟɖůɖɠ

ÅɀŮ Űɖ ɛɏɗɞŭɞ DXA ɛˊɞɟɞɨɜ ɜŬ ɔɑɜɞɡɜ 

ɛŮŰɟɐůŮɘɠ:

ïɆŰɖɜ ɃɀɆɆ

ïɆŰɞ ɘůɢɑɞ (ŬɡɢɏɜŬɠ, ůɨɜɞɚɞ)

ïɆŰɞ ŬɜŰɘɓɟɎɢɘɞ (ˊŮɟɘűŮɟɘəɧ ŰɛɐɛŬ əŮɟəɑŭŬɠ / 

ɤɚɏɜɖɠ)

ïɆŮ ɧɚɞ Űɞ ůɩɛŬ (+/- ŬɜɎɚɡůɖ ůɨɜɗŮůɖɠ ůɩɛŬŰɞɠ)



ɄŮɟɘɞɢɏɠ ɛɏŰɟɖůɖɠ

Åȼ ɛɏŰɟɖůɖ ůŮ ɧɚɞɡɠ Űɞɡɠ ŮɝŮŰŬɕɧɛŮɜɞɡɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ : 



ɇɞˊɞɗɏŰɖůɖ Ƀ.ɀ.Ɇ.Ɇ.



Ƀ-Ʉ Ƀ.ɀ.Ɇ.Ɇ.

Åȼ ɃɀɆɆ ůŰɞ əɏɜŰɟɞ Űɖɠ 

ŮɘəɧɜŬɠ

Åȼ ɆɆ ŮɑɜŬɘ ŮɡɗŮɑŬ

ÅȷˊŮɘəɞɜɑɕɞɜŰŬɘ əŬɘ ɞɘ 

ŭɨɞ ɚŬɔɧɜɘŮɠ ŬəɟɞɚɞűɑŮɠ

ÅɄŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖ 

ůɎɟɤůɖ

ïɛɏůɞɜ Űɞɡ Ƀ5

ïɛɏůɞɜ Űɞɡ Ū12



Ƀ-Ʉ Ƀ.ɀ.Ɇ.Ɇ.

Åȼ ɛɏŰɟɖůɖ Űɖɠ ɞůŰɘəɐɠ ˊɡəɜɧŰɖŰŬɠ 

ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ 

Ƀ1-Ƀ4ůˊɞɜŭɨɚɞɡɠ

Åȷˊɧ Űɖ ɛɏŰɟɖůɖ ŮɝŬɘɟɞɨɜŰŬɘ ɛɧɜɞ 

ůˊɧɜŭɡɚɞɘ ɛŮ ŮəŰŮŰŬɛɏɜŮɠ 

ŬɚɚɞɘɩůŮɘɠ (ˊ.ɢ. ɞůŰŮɧűɡŰŬ) ɐ 

ɣŮɡŭɞəŬŰŬɢɤɟɐůŮɘɠ(artifact), 

ɞˊɧŰŮ əŬɘ ŬɝɘɞɚɞɔɞɨɜŰŬɘ 3 ɐ 2 

ůˊɧɜŭɡɚɞɘ

ÅȹɘŬɔɜɤůŰɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ ŭŮɜ 

ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝɎɔɞɜŰŬɘ Ŭˊɧ ɏɜŬ 

ɛɧɜɞ ůˊɧɜŭɡɚɞ



ȺɝŬɘɟɞɨɜŰŬɘ é



ɇɞˊɞɗɏŰɖůɖ - Ƚůɢɑɞ



ȼ ɛɏŰɟɖůɖ ůŰɞ ɘůɢɑɞ

Åȼ ŭɘɎűɡůɖŰɞɡ ɛɖɟɘŬɑɞɡ 

ŮɑɜŬɘ ŮɡɗŮɑŬ

Åɇɞ Ɏəɟɞ ɓɟɑůəŮŰŬɘ ůŮ 

ɏůɤ ůŰɟɞűɐ (ɓɚ. 

ŮɚɎůůɞɜŬ ŰɟɞɢŬɜŰɐɟŬ)

Åȼ ůɎɟɤůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ 

Űɞ ɘůɢɑɞ əŬɘ Űɞɜ ɛŮɑɕɞɜŬ 

ŰɟɞɢŬɜŰɐɟŬ



ȼ ɛɏŰɟɖůɖ ůŰɞ ɘůɢɑɞ

ÅɆŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɘůɢɑɞɡ 

ŬɝɘɞɚɞɔŮɑŰŬɘ ɖ ɛɏŰɟɖůɖ 

ůŰɞɜ ŬɡɢɏɜŬ Űɞɡ 

ɛɖɟɘŬɑɞɡ ɐ ůɡɜɞɚɘəɎ Űɞɡ 

Ůɔɔɨɠ ɛɖɟɘŬɑɞɡ 

Åȼ ɛɏŰɟɖůɖ ɛˊɞɟŮɑ ɜŬ 

ɔɑɜŮɘ ȹȺ ɐ ȷɅ

ÅȷɝɘɞɚɞɔŮɑŰŬɘ Űɞ ɛɖ 

ŮˊɘəɟŬŰɞɨɜ ɘůɢɑɞ (!)



ȺɝŬɘɟɞɨɜŰŬɘ é



ɀɏŰɟɖůɖ ůŰɞ ŬɜŰɘɓɟɎɢɘɞ

ÅȷɜɐəŮɘ ůŰɘɠ ŭŮɡŰŮɟŮɨɞɡůŮɠ ɛŮɗɧŭɞɡɠ ɛɏŰɟɖůɖɠ (pDXA)

Åȼ ɛɏŰɟɖůɖ ɔɑɜŮŰŬɘ ůŰɞ 33% Űɖɠ əŮɟəɑŭŬɠ, ɛɖ 

ŮˊɘəɟŬŰɞɨɜŰɞɠ Ɏəɟɞɡ ïŭŮɜ ůɡɜɘůŰɎŰŬɘ ɔɘŬ 

ˊŬɟŬəɞɚɞɨɗɖůɖ !!!

ÅȺɜŭŮɑɝŮɘɠ:

ÅɈˊɏɟɓŬɟɞɘ ŬůɗŮɜŮɑɠ

ÅȷŭɡɜŬɛɑŬ ɛɏŰɟɖůɖɠ ůŰɞ 

ɘůɢɑɞ ɐ ůŰɖɜ ɃɀɆɆ

ÅɈˊŮɟˊŬɟŬɗɡɟŮɞŮɘŭɘůɛɧɠ



ɄŬɟɎŭŮɘɔɛŬ:

T-score =
0.8 g/cm2 - 1.0 g/cm2

0.1 g/cm2
=  - 2.0 

BMD Űɞɡ ŬůɗŮɜɞɨɠ ïM.T. BMD ɜŮŬɟɩɜ Ůɜɐɚɘəɤɜ(*) 

1 SD Űɖɠ BMD ɜŮŬɟɩɜ Ůɜɐɚɘəɤɜ

T-score

(*) ůŰɖɜ ɡˊɧ ŮɝɏŰŬůɖ ˊŮɟɘɞɢɐ, ůŮ ɡɔɘɏɠ ɜŮŬɟɧ ɎŰɞɛɞ 20-29 ŮŰɩɜ, ɑŭɘɞɡ 

űɨɚɞɡ, űɡɚɐɠ əŬɘ ɚɞɘˊɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛŮ ŬɡŰɎ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ



BMD Űɞɡ ŬůɗŮɜɞɨɠ ïM.T. BMD ŬŰɧɛɞɡ ɑŭɘŬɠ ɖɚɘəɑŬɠ (*) 

1 SD Űɖɠ BMD ɜŮŬɟɩɜ Ůɜɐɚɘəɤɜ

Z-score

(*) ůŰɖɜ ɡˊɧ ŮɝɏŰŬůɖ ˊŮɟɘɞɢɐ, ůŮ ɡɔɘɏɠ ɎŰɞɛɞ ɑŭɘŬɠ ɖɚɘəɑŬɠ, ɑŭɘɞɡ űɨɚɞɡ, 

űɡɚɐɠ əŬɘ ɚɞɘˊɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛŮ ŬɡŰɎ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ



ɇŬɝɘɜɧɛɖůɖ əŬŰɎ WHO 

(ɛŮŰŮɛɛɖɜɞˊŬɡůɘŬəɐɞůŰŮɞˊɧɟɤůɖ)

ūɡůɘɞɚɞɔɘəɧ ɃůŰɘəɐˊɡəɜɧŰɖŰŬ Ó -1.0 SD (T-score 

Ó-1,0)

ɉŬɛɖɚɐɃůŰɘəɐ ɀɎɕŬ 

(ɃůŰŮɞˊŮɜɑŬ)

ɃůŰɘəɐˊɡəɜɧŰɖŰŬ ɛŮŰŬɝɨ -1.0 əŬɘ -2.5 

SD (T-score > -2.5 əŬɘ < -1.0)

ɃůŰŮɞˊɧɟɤůɖ ɃůŰɘəɐ ˊɡəɜɧŰɖŰŬ Ò -2.5 SD (T-score 

Ò-2.5)

ɆɞɓŬɟɐ(ŮɔəŬŰŮůŰɖɛɏɜɖ) 

ɃůŰŮɞˊɧɟɤůɖ

ɃůŰɘəɐ ˊɡəɜɧŰɖŰŬ ŰɞɡɚɎɢɘůŰɞɜ 2.5SD

əɎŰɤ Ŭˊɧ Űɖ ɛɏůɖ Űɘɛɐ Űɖɠ ɜŮŬɟɐɠ 

Ůɜɐɚɘəɖɠ ɔɡɜŬɑəŬɠ, ɛŮ ɘůŰɞɟɘəɧ 

ɞůŰŮɞˊɞɟɤŰɘəɞɨəŬŰɎɔɛŬŰɞɠ (T-score 

Ò-2.5)

WHO Technical Report Series ïGeneva: WHO 1994



ũɘŬŰɑ T-score < -2.5 ;

Åñȼ ŰɘɛɐŬɡŰɐŬɜŬɔɜɤɟɑɕŮɘˊŮɟɑˊɞɡŰɞ30% Űɤɜ

ɛŮŰŮɛɛɖɜɞˊŬɡůɘŬəɩɜɔɡɜŬɘəɩɜɤɠɞůŰŮɞˊɞɟɤŰɘəɏɠ,

ˊɞůɞůŰɧˊŮɟɑˊɞɡŬɜɑůŰɞɘɢɞŰɞɡəɘɜŭɨɜɞɡŮɛűɎɜɘůɖɠ

ɞůŰŮɞˊɞɟɤŰɘəɞɨəŬŰɎɔɛŬŰɞɠ(lifetime risk) ůŰɘɠ

ɗɏůŮɘɠŬɡŰɏɠò

Melton LJ III et al., J Bone Miner Res. 1995 

Melton LJ III et al., J Bone Miner Res. 1992



ȹɘɎɔɜɤůɖ Űɖɠ ɃůŰŮɞˊɧɟɤůɖɠ

ÅñThelowestBMD of either the PA spineor hip (left

or right; total or femoral neck) should be used to

make the diagnosis of osteoporosisprovided the

scansaretechnicallyvalid é (and)low bonemassis

notowing to someotherlocalizedpathologyò

ISCD Position Statement



ɄŮɟɘɞɢɘəɏɠŭɘŬűɞɟɏɠ T-score

ÅȼɛɏɔɘůŰɖɞůŰɘəɐɛɎɕŬəŬɘɞɟɡɗɛɧɠŬˊɩɚŮɘŬɠɞůŰɘəɐɠɛɎɕŬɠ

ŭŮɜŮɑɜŬɘɞɑŭɘɞɠůŮɧɚŮɠŰɘɠŬɜŬŰɞɛɘəɏɠɗɏůŮɘɠ

ÅɆŰɘɠɛŮŰŮɛɛɖɜɞˊŬɡůɘŬəɏɠɔɡɜŬɑəŮɠŬɟɢɘəɎɏɢɞɡɛŮɛŮɔŬɚɨŰŮɟɖ

ŬˊɩɚŮɘŬůˊɞɔɔɘɩŭɞɡɠɏɜŬɜŰɘŰɞɡűɚɞɘɩŭɞɡɠɞůŰɞɨ



ɄŮɟɘɞɢɘəɏɠŭɘŬűɞɟɏɠ T-score

ÅȼɛɏɔɘůŰɖɞůŰɘəɐɛɎɕŬəŬɘɞɟɡɗɛɧɠŬˊɩɚŮɘŬɠɞůŰɘəɐɠɛɎɕŬɠ

ŭŮɜŮɑɜŬɘɞɑŭɘɞɠůŮɧɚŮɠŰɘɠŬɜŬŰɞɛɘəɏɠɗɏůŮɘɠ

ÅɆŰɘɠɛŮŰŮɛɛɖɜɞˊŬɡůɘŬəɏɠɔɡɜŬɑəŮɠŬɟɢɘəɎɏɢɞɡɛŮɛŮɔŬɚɨŰŮɟɖ

ŬˊɩɚŮɘŬůˊɞɔɔɘɩŭɞɡɠɏɜŬɜŰɘŰɞɡűɚɞɘɩŭɞɡɠɞůŰɞɨ

ÅɀŮɟɘəɏɠŭɘŬŰŬɟŬɢɏɠŮˊɖɟŮɎɕɞɡɜˊɟɤŰɑůŰɤɠŰɞűɚɞɘɩŭŮɠɞůŰɧ

(.́ɢ.ɡˊŮɟˊŬɟŬɗɡɟŮɞŮɘŭɘůɛɧɠ)

ÅɄŬɟɞɡůɑŬartifacts

Deng HW et al., J Clin Densitom 1998

ISCD Bone Densitometry Course Clinician Course Syllabus



ɄŮɟɘɞɟɘůɛɞɑ Űɞɡ ɞɟɘůɛɞɨ Űɞɡ WHO

Å Ƀ ɞɟɘůɛɧɠ ŬɡŰɧɠ ŭŮɜ ɏɢŮɘ ɤɠ ůəɞˊɧ Űɖɜ əŬɗɞŭɐɔɖůɖ Űɖɠ ɗŮɟŬˊŮɑŬɠ (ŬɚɚɎ 

Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ŮˊɘˊɞɚŬůɛɞɨŰɖɠ ˊɎɗɖůɖɠ ůŰɞɜ ɔŮɜɘəɧ ˊɚɖɗɡůɛɧ)

Å Ƀɘ ɞɟɘůɛɞɑ ˊɘɗŬɜɧ ɜŬ ɛɖɜ ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ Ɏɚɚɞɡɠ ˊɚɖɗɡůɛɞɨɠ 

(ɎɜŭɟŮɠ, ɛɖ-ȾŬɡəɎůɘɞɡɠ, ˊɟɞŮɛɛɖɜɞˊŬɡůɘŬəɏɠɔɡɜŬɑəŮɠ əɚˊ)

Å ȼ ́ŬɟɞɡůɑŬ əŬŰɎɔɛŬŰɞɠ ɢŬɛɖɚɐɠ ɓɑŬɠ ŬˊɞŰŮɚŮɑ ɘəŬɜɐ ˊɟɞɦˊɧɗŮůɖ ɔɘŬ Űɖ 

ŭɘɎɔɜɤůɖ Űɖɠ ɞůŰŮɞˊɧɟɤůɖɠ (ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ)

Å ɉŬɛɖɚɐ ɞůŰɘəɐ ˊɡəɜɧŰɖŰŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚŮɑŰŬɘ əŬɘ Ŭˊɧ ɎɚɚŮɠ 

ˊŬɗɞɚɞɔɘəɏɠ əŬŰŬůŰɎůŮɘɠ

Å ȼ ɞůŰŮɞˊŮɜɑŬɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɛɘŬ ɢɟɐůɘɛɖ Ůˊɘŭɖɛɘɞɚɞɔɘəɐ ˊŬɟŬŰɐɟɖůɖ, 

ŭŮɜ ŬˊɞŰŮɚŮɑ ɧɛɤɠ ˊɎɗɖůɖ !

ISCD Bone Densitometry Course Clinician Course Syllabus



ÅȹŮɜ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ ɖ əŬŰɎŰŬɝɖ Űɖɠ 

WHO!!!

ÅɄɟɞŰɘɛɎŰŬɘ ɖ ɢɟɐůɖ Űɤɜ Z-score(Űɘɛɐ 

ŬɜŬűɞɟɎɠ Űɞ -2.0)

Åȼ ŭɘɎɔɜɤůɖ Űɖɠ ɞůŰŮɞˊɧɟɤůɖɠ ˊɟɘɜ Űɖɜ 

ŮɛɛɖɜɧˊŬɡůɖ ŭŮɜ ɔɑɜŮŰŬɘ ɛɧɜɞ ɛŮ ɓɎůɖ Űɘɠ 

ɛŮŰɟɐůŮɘɠ Űɖɠ BMD

ɄɟɞŮɛɛɖɜɞˊŬɡůɘŬəɏɠɔɡɜŬɑəŮɠ

(20 ïŮɛɛɖɜɧˊŬɡůɖ)



ÅɆŰɞɡɠ ɎɜŭɟŮɠ > 50 ŮŰɩɜ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ 

Űɘɛɐ T-score < -2.5 ɔɘŬ ɜŬ ɞɟɑůŮɘ Űɖɜ 

ɞůŰŮɞˊɧɟɤůɖ

ÅɆŰɞɡɠ ɎɜŭɟŮɠ < 50 ŮŰɩɜ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŰŬ 

Z-score (Űɘɛɐ ŬɜŬűɞɟɎɠ Űɞ -2.0) ïůô ŬɡŰɐ Űɖɜ 

ɖɚɘəɘŬəɐ ɞɛɎŭŬ ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ 

ŭɘɎɔɜɤůɖ Űɖɠ ɞůŰŮɞˊɧɟɤůɖɠ ɛŮ ɓɎůɖ ɛɧɜɞ Űɘɠ 

ɛŮŰɟɐůŮɘɠ Űɖɠ BMD

ɃůŰŮɞˊɧɟɤůɖ ůŰɞɡɠ ɎɜŭɟŮɠ



ȷɜŰŮɜŭŮɑɝŮɘɠ ɃůŰŮɞˊɡəɜɞɛŮŰɟɑŬɠ

ÅȾɨɖůɖ

ÅɄɟɧůűŬŰŮɠ ŮɝŮŰɎůŮɘɠ ɛŮ ɓɎɟɘɞ (əŮɜŰɟɘəɐ 

ɞůŰŮɞˊɡəɜɞɛŮŰɟɑŬ)

ÅɄŬɟɞɡůɑŬ ɡɚɘəɩɜ ɞůŰŮɞůɡɜɗɏůŮɤɠ(ɛŮŰɟɎɛŮ 

ůŮ ŭɘŬűɞɟŮŰɘəɐ ˊŮɟɘɞɢɐ)

ÅɆɞɓŬɟɐ ˊŬɢɡůŬɟəɑŬ



DXA - ɄŮɟɘɞɟɘůɛɞɑ

ÅȼŮəŰɑɛɖůɖŰɖɠBMD ɛŮŰŬɓɎɚɚŮŰŬɘůɖɛŬɜŰɘəɎɛŮŰɖ

ɛŮŰŬɓɞɚɐŰɞɡɛŮɔɏɗɞɡɠŰɞɡɞůŰɞɨ(2D vs 3D) /

ŭɘŬűɞɟŮŰɘəɧɠůɤɛŬŰɧŰɡˊɞɠ

ÅȹŮɜ́ ŬɟɏɢŮɘˊɚɖɟɞűɞɟɑŮɠˊɞɡŬűɞɟɞɨɜůŰɖ

ɔŮɤɛŮŰɟɘəɐəŬŰŬɜɞɛɐəŬɘůŰɖůɨɜɗŮůɖŰɞɡ

űɚɞɘɩŭɞɡɠəŬɘŰɞɡůˊɞɔɔɩŭɞɡɠɞůŰɞɨ

ÅȺɝŬɟŰɎŰŬɘŬˊɧŰɖɜŮˊɑŭɟŬůɖŰɤɜɛŬɚŬəɩɜɘůŰɩɜ

ˊɞɡ́ŮɟɘɓɎɚɚɞɡɜŰɞɞůŰɧ

ɀˊŬɚŰɎɠ ɉ, ɀˊŬɚŬɜɑəŬ ȷ əŬɘ ůɡɜ., HylonomeȷɗɐɜŬ 2020 



DXA

ÅDXA (Dual Energy X-Ray Absorptiometry)

üŪŮɤɟŮɑŰŬɘ Űɞ ñgold standardò

üȺɑɜŬɘ ɖ ˊŮɟɘůůɧŰŮɟɞ ɛŮɚŮŰɖɛɏɜɖ ŰŮɢɜɘəɐ

üȺɝŬɘɟŮŰɘəɐ ŬəɟɑɓŮɘŬ (<0,01 gm/cm3)

üɀɘəɟɐ ŬəŰɘɜɘəɐ ŮˊɘɓɎɟɡɜůɖ (ED : 1-3 ɛSv)

üȺɝŬɘɟŮŰɘəɐ Ůˊɘŭɖɛɘɞɚɞɔɘəɐ ŰŮəɛɖɟɑɤůɖ

üũɜɤůŰɐ ɖ ůɡůɢɏŰɘůɖ Űɖɠ BMD ˊɞɡ ɛŮŰɟɎŮɘ ɖ 

ɛɏɗɞŭɞɠ ɛŮ Űɞɜ əɑɜŭɡɜɞ əŬŰɎɔɛŬŰɞɠ

üɄɟɞůűɏɟŮŰŬɘ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ɗŮɟŬˊŮɡŰɘəɞɨ 

ŬˊɞŰŮɚɏůɛŬŰɞɠ



ÅȼBMD ůɢŮŰɑɕŮŰŬɘɘůɢɡɟɎɛŮŰɖɜɞůŰɘəɐɘůɢɨ

ïɖůɡůɢɏŰɘůɖŮɑɜŬɘŮəɗŮŰɘəɐ

ÅȷˊɞŰŮɚŮɑŰɞɜəŬɚɨŰŮɟɞˊɟɞɔɜɤůŰɘəɧŭŮɑəŰɖ

ɔɘŬŰɞɜɡˊɞɚɞɔɘůɛɧŰɞɡəɘɜŭɨɜɞɡəŬŰɎɔɛŬŰɞɠ

ůŮ́ɟɞɞˊŰɘəɏɠɛŮɚɏŰŮɠ

ÅȹŮɜɗŬəɎɜɞɡɜəɎŰŬɔɛŬɧɚɞɘɞɘŬůɗŮɜŮɑɠɛŮ

ɢŬɛɖɚɐBMD,ŬɚɚɎɧɚɞɘɞɘŬůɗŮɜŮɑɠɛŮɢŬɛɖɚɐ

BMDɏɢɞɡɜŬɡɝɖɛɏɜɞəɑɜŭɡɜɞəŬŰɎɔɛŬŰɞɠé

BMD əŬɘ əɑɜŭɡɜɞɠ əŬŰɎɔɛŬŰɞɠ



Ⱦɑɜŭɡɜɞɠ ȾŬŰɎɔɛŬŰɞɠ

ÅH ɛɏŰɟɖůɖŰɖɠBMD ɛˊɞɟŮɑɜŬɡˊɞɚɞɔɑůŮɘŰɞɜ

əɑɜŭɡɜɞəŬŰɎɔɛŬŰɞɠ,ɧɢɘɧɛɤɠəŬɘɜŬŮɜŰɞˊɑůŮɘŰɞɡɠ

ůɡɔəŮəɟɘɛɏɜɞɡɠŬůɗŮɜŮɑɠˊɞɡɗŬɡˊɞůŰɞɨɜəɎŰŬɔɛŬ

ÅȯɚɚɞɘˊŬɟɎɔɞɜŰŮɠ:

o ȼɚɘəɑŬ

o ɄɟɞɖɔɖɗɏɜəɎŰŬɔɛŬ

o ȹŮɑəŰŮɠɞůŰɘəɐɠŬɜɎˊɚŬůɖɠ(c-telopeptide, freeD-pyridinoline)

o ȯɚɚɞɘ(əɎˊɜɘůɛŬ,ɞɘəɞɔŮɜŮɘŬəɧɘůŰɞɟɘəɧ,ɚɐɣɖəɞɟŰɘəɞŮɘŭɩɜ,

əŬŰŬɜɎɚɤůɖŬɚəɞɧɚ,ɟŮɡɛŬŰɞŮɘŭɐɠŬɟɗɟɑŰɘŭŬəɚˊ.)



FRAX

ÅɆŰɧɢɞɠ ɜŬ ŮɜŰɞˊɑůŮɘ Űɞɡɠ ŬůɗŮɜŮɑɠ ɛŮ ɡɣɖɚɧ əɑɜŭɡɜɞ 

əŬŰɎɔɛŬŰɞɠ(Č ɗŮɟŬˊŮɑŬ)

ÅɃůŰŮɞˊɧɟɤůɖ (T-score < -2.5) Ÿ ɗŮɟŬˊŮɑŬ

ÅɃůŰŮɞˊŮɜɑŬ;;;

www.sheffield.ac.uk/FRAX/



FRAX


