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ɆɄȽɁŪȼɅɃũɅȷūȼɀȷ  ɃɆɇɋɁ 

ü ȼ ˊɚɏɞɜ ůɡɢɜɐ ŮɝɏŰŬůɖ (in vivo) Ʉɡɟɖɜɘəɐɠ 

ȽŬŰɟɘəɐɠ. 

ü ȿŮɘŰɞɡɟɔɘəɐ ŬˊŮɘəɧɜɘůɖ Űɖɠ ŬɘɛɎŰɤůɖɠ əŬɘ Űɞɡ 

ɛŮŰŬɓɞɚɘůɛɞɨ Űɤɜ ɞůŰɩɜ. 

ü ɄɚŮɞɜŮəŰɐɛŬŰŬ: ɛŮɔɎɚɖ ŮɡŬɘůɗɖůɑŬ 

                                        ɡɣɖɚɐ ŬɟɜɖŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ  

          ɢŬɛɖɚɧ əɧůŰɞɠ 

          ɛɘəɟɐ ŬəŰɘɜɘəɐ ŮˊɘɓɎɟɡɜůɖ 

ü ɀŮɘɞɜɏəŰɖɛŬ:     ɢŬɛɖɚɐ ŮɘŭɘəɧŰɖŰŬ  

 



ɅȷȹȽɃūȷɅɀȷȾȷ  

ü 1940-50: 32P-orthophospate, 18F, 45Ca, 89Sr. 

ü 1961: 85Sr  (Fleming et al.) 

ü 1969: 87mSr  (Charkes et al.) 

ü 1972: 99mTc ï phosphate  (Subramanian et al.) 

ü ɆɐɛŮɟŬ:      ŮˊɘůɖɛŬůɛɏɜŬ ɛŮ 99mTc ŭɘűɤůűɞɜɘəɎ    
                    ůɨɛˊɚɞəŬ  (MDP, HEDP, HMDP, DPD,  
                    DMAD) 

                     ɆŰɖɜ ȺɚɚɎŭŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ Űɞ      
              99mTc-MDP 

üɀɖ ŮɘŭɘəɎ ɟŬŭɘɞűɎɟɛŬəŬ ɔɘŬ Űɖɜ ŬˊŮɘəɧɜɘůɖ ɧɔəɤɜ ï    
űɚŮɔɛɞɜɩɜ (67Ga, ŮˊɘůɖɛŬůɛɏɜŬ ɛɞɜɞəɚɤɜɘəɎ /                      
ˊɞɚɡəɚɤɜɘəɎ ŬɜŰɘůɩɛŬŰŬ, ɚŮɡəɞəɨŰŰŬɟŬ, ŬɜŰɘɓɘɞŰɘəɎ, 131I, 
123I-MIBG, ŮˊɘůɖɛŬůɛɏɜŬ ŬɜɎɚɞɔŬ Űɖɠ ůɤɛŬŰɞůŰŬŰɑɜɖɠ, 
201Tl, 99mTc-MIBI, 99mTc-tetrofosmin, ɟŬŭɘɞűɎɟɛŬəŬ PET) 

 



ɀȼɉȷɁȽɆɀɃɆ  ɄɅɃɆȿȼɊȼɆ 

üɉɖɛɘəɞɑ ŭŮůɛɞɑ ɛŮŰŬɝɨ Űɤɜ űɤůűɞɟɘəɩɜ ɞɛɎŭɤɜ Űɤɜ 
ŭɘűɤůűɞɜɘəɩɜ əŬɘ Űɤɜ ɘɧɜŰɤɜ Ca++  Űɤɜ çɎɛɞɟűɤɜè 
űɤůűɞɟɘəɩɜ ŬɚɎŰɤɜ Űɞɡ ŬůɓŮůŰɑɞɡ əŬɘ Űɤɜ əɟɡůŰɎɚɚɤɜ 
ɡŭɟɞɝɡŬˊŬŰɑŰɖ. 

üȷˊŮɚŮɡɗɏɟɤůɖ Űɞɡ 99mTc əŬɘ Űɞɡ Sn (ŬɜŬɔɤɔɘəɧ ɛɏůɞ ůŰŬ 
ɟŬŭɘɞűɎɟɛŬəŬ), ůɢɖɛŬŰɘůɛɧɠ 99mTc-Sn-űɤůűɞɟɘəɩɜ 
ɞɛɎŭɤɜ. 

üɆɨɜŭŮůɖ Űɞɡ 99mTc ůŰɖɜ ɞůŰɘəɐ ŮˊɘűɎɜŮɘŬ. 

üɈˊɞůŰɖɟɑɕŮŰŬɘ ɖ ůɨɜŭŮůɖ Űɤɜ ŭɘűɤůűɞɜɘəɩɜ ůɡɛˊɚɧəɤɜ 
ɛŮ Űɞ Ŭɜɩɟɘɛɞ əɞɚɚŬɔɧɜɞ. 

üɆɡɛɓɞɚɐ Ůɜɕɨɛɤɜ əŬɘ Ůɜɕɡɛɘəɩɜ ɡˊɞŭɞɢɏɤɜ ůŰɖ 
ůɡɔəɏɜŰɟɤůɖ Űɤɜ ɟŬŭɘɞűŬɟɛɎəɤɜ. 

üȷɨɝɖůɖ Űɖɠ ŭɘŬˊŮɟŬŰɧŰɖŰŬɠ Űɖɠ əɡŰŰŬɟɘəɐɠ ɛŮɛɓɟɎɜɖɠ ůŰŬ 
Ca++  ůŮ ůɡɜŭɡŬůɛɧ ɛŮ əŬɗɑɕɖůɖ ŬɚɎŰɤɜ ŬůɓŮůŰɑɞɡ.  



ūɈɆȽɃȿɃũȽȾɃȽ / ɄȷŪɃūɈɆȽɃȿɃũȽȾɃȽ  

ɄȷɅȷũɃɁɇȺɆ 

 
ü  ȽəŬɜɧŰɖŰŬ ˊɟɧůɚɖɣɖɠ Űɞɡ ɟ/ű (ɞůŰɘəɧɠ ɛŮŰŬɓɞɚɘůɛɧɠ) 

V Ŭɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟ/ű ůŰɞ ɜŮɞůɢɖɛŬŰɘɕɧɛŮɜɞ ɞůŰɧ 

(ɛŮɔɎɚɖ ŭɘŬɗɏůɘɛɖ  ŮˊɘűɎɜŮɘŬ ɔɘŬ Űɖ ůɨɜŭŮůɖ Űɞɡ ɟ/ű) 

ü ȷɘɛŬŰɘəɐ ɟɞɐ (Ŭɨɝɖůɖ əŬŰɎ 3-4 űɞɟɏɠ ɞŭɖɔŮɑ ůŮ Ŭɨɝɖůɖ 

Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ ɟ/ű əŬŰɎ 30-40%).  

ü ȯɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ (Űɧɜɞɠ ůɡɛˊŬɗɖŰɘəɞɨ, ŭɘŬˊŮɟŬŰɧŰɖŰŬ 

ŰɟɘɢɞŮɘŭɘəɩɜ ŬɔɔŮɑɤɜ, ɓɘŰŬɛɑɜɖ D, ˊŬɟŬɗɞɟɛɧɜɖ, 

əɞɟŰɘəɞůŰŮɟɞŮɘŭɐ, ɞɝŮɞɓŬůɘəɐ ɘůɞɟɟɞˊɑŬ)  



ɇȺɉɁȽȾȼ 

ü ɄɟɞŮŰɞɘɛŬůɑŬ Űɞɡ ŮɝŮŰŬɕɞɛɏɜɞɡ (Ůɜɖɛɏɟɤůɖ, ůɡɚɚɞɔɐ 
əɚɘɜɘəɞŮɟɔŬůŰɖɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊɟɞɖɔɞɨɛŮɜŬ ůˊɘɜɗɖɟɞɔɟŬűɐɛŬŰŬ, 
əŬɚɐ ŮɜɡŭɎŰɤůɖ). 

ü ɉɞɟɐɔɖůɖ (iv) Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ (ŭɧůɖ 15 ï 25mCi ŬɜɎɚɞɔŬ ɛŮ Űɞ 
ůɤɛŬŰɧŰɡˊɞ əŬɘ Űɖɜ ɖɚɘəɑŬ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ). 

ü ɆɡɜŮɢŮɑɠ ɚɐɣŮɘɠ əɎɗŮ 1 - 4sec ɔɘŬ 60 sec ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ 
(1ɖ űɎůɖ ï ŬɔɔŮɘŬəɐ). 

ü ȷɛɏůɤɠ ɛŮŰɎ (2-5min), ɚɐɣŮɘɠ ŭɘɎɟəŮɘŬɠ 1-2min (2ɖ űɎůɖ ï ŬɘɛŬŰɘəɐ 
ŭŮɝŬɛŮɜɐ). 

ü ɀŮŰɎ 2-4h, ŬˊŮɘəɧɜɘůɖ ɧɚɞɡ Űɞɡ ůəŮɚŮŰɞɨ (3ɖ űɎůɖ ï űɎůɖ ɞůŰɘəɞɨ 
ɛŮŰŬɓɞɚɘůɛɞɨ). 

ü ȿɐɣŮɘɠ 24h ɛŮŰɎ Űɖ ɢɞɟɐɔɖůɖ (ůˊɎɜɘŬ) ï 4ɖ űɎůɖ. 

ü ɄɟɧůɗɘŮɠ-ɞˊɑůɗɘŮɠ (ˊɘɗŬɜɩɠ əŬɘ ˊɟɧůɗŮŰŮɠ) ɚɐɣŮɘɠ ɧɚɞɡ Űɞɡ 
ůəŮɚŮŰɞɨ, ñwhole-bodyò ŬˊŮɘəɧɜɘůɖ, SPECT. 

 



 ɆɄȽɁŪȼɅɃũɅȷūȼɀȷ çɇɅȽɋɁ ūȷɆȺɋɁè 
(ɐ ůˊɎɜɘŬ ŰŮůůɎɟɤɜ űɎůŮɤɜ) 

üŮűŬɟɛɧɕŮŰŬɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ŮɜŰɞˊɘůɛɏɜɞɡ əɚɘɜɘəɞɨ 

ˊɟɞɓɚɐɛŬŰɞɠ ɐ Ŭɚɚɞɑɤůɖɠ (ˊ.ɢ. ɚɞɘɛɩɝŮɘɠ, ˊɟɤŰɞˊŬɗɐ 

ɜŮɞˊɚɎůɛŬŰŬ), ɧˊɞɡ ɗŮɤɟŮɑŰŬɘ ɢɟɐůɘɛɖ ɖ ŮəŰɑɛɖůɖ Űɧůɞ 

Űɖɠ ŬɘɛɎŰɤůɖɠ ɧůɞ əŬɘ Űɞɡ ɞůŰɘəɞɨ ɛŮŰŬɓɞɚɘůɛɞɨ Űɖɠ 

ɓɚɎɓɖɠ. 

üɖ ŭɘŬɔɜɤůŰɘəɐ Űɞɡ ŬɝɑŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ ůŮ 

ˊŮɟɘˊŰɩůŮɘɠ ɔŮɘŰɜɑŬůɖɠ ɛŮ ɛŮɔɎɚŬ ŬɔɔŮɑŬ ɐ ŬɔɔŮɘɞɓɟɘɗɐ 

ɧɟɔŬɜŬ. 

 



ɉɅȼɆȽɀȷ ȹȺȹɃɀȺɁȷ 

üɆŬűɐɠ əŬɗɞɟɘůɛɧɠ Űɞɡ ůəɞˊɞɨ Űɖɠ ŮɝɏŰŬůɖɠ. 

üȽůŰɞɟɘəɧ ɜŮɞˊɚŬůɛŬŰɘəɐɠ ɜɧůɞɡ əŬɘ ɞůŰɘəɩɜ ˊŬɗɐůŮɤɜ 

(əŬŰɎɔɛŬŰŬ, ˊɟɧůűŬŰŮɠ əŬəɩůŮɘɠ, ɞɟɗɞˊŮŭɘəɏɠ ɢŮɘɟɞɡɟɔɘəɏɠ 

ŮˊŮɛɓɎůŮɘɠ, ˊɟɤŰɞˊŬɗŮɑɠ/ɛŮŰŬůŰŬŰɘəɞɑ ɧɔəɞɘ, űɚŮɔɛɞɜɏɠ, 

ɛŮŰŬɓɞɚɘəɎ ɜɞůɐɛŬŰŬ). 

üɆɡɛˊŰɩɛŬŰŬ ï əɚɘɜɘəɎ - ŮɟɔŬůŰɖɟɘŬəɎ ŮɡɟɐɛŬŰŬ 

üɄɟɞɖɔɞɨɛŮɜŮɠ ŬˊŮɘəɞɜɘůŰɘəɏɠ ŮɝŮŰɎůŮɘɠ (ŬəŰɘɜɞɔɟŬűɑŮɠ, CT, MRI 

ï ůˊɘɜɗɖɟɞɔɟŬűɐɛŬŰŬ ɞůŰɩɜ, ɛŮ ɎɚɚŬ ɟ/ű). ȽŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ 

ɖ ŭɡɜŬŰɧŰɖŰŬ ŮɨɟŮůɖɠ Űɤɜ ˊŬɚŬɘɩɜ Ůɘəɧɜɤɜ ɐ/əŬɘ Űɤɜ ŬɟɢŮɑɤɜ 

ůŰɞɜ ȼ/Ɉ. 

üȽůŰɞɟɘəɧ ɗŮɟŬˊŮɘɩɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖ ůˊɘɜɗɖɟɞɔɟŬűɘəɐ 

ŬˊŮɘəɧɜɘůɖ (ŬəŰɘɜɞɗŮɟŬˊŮɑŬ, ɢɖɛŮɘɞɗŮɟŬˊŮɑŬ, əɞɟŰɘəɞůŰŮɟɞŮɘŭɐ, 

ŬɜŰɘɓɘɞŰɘəɎ, ůəŮɡɎůɛŬŰŬ ůɘŭɐɟɞɡ, ŭɘűɤůűɞɜɘəɎ). 

üɄŬɗɐůŮɘɠ Űɞɡ ɞɡɟɞˊɞɘɖŰɘəɞɨ. 

üȺɔəɡɛɞůɨɜɖ, ɗɖɚŬůɛɧɠ. 



ūɈɆȽɃȿɃũȽȾȼ  ȷɄȺȽȾɃɁȽɆȼ 

ü ɆɡɛɛŮŰɟɑŬ əŬŰɎ Űɞɜ Ůˊɘɛɐəɖ ɎɝɞɜŬ. 

ü ɄŮɟɘɞɢɏɠ ɛŮ űɡůɘɞɚɞɔɘəɎ ŮɜŰɞɜɧŰŮɟɖ ŬˊŮɘəɧɜɘůɖ:  

V ŬəɟɤɛɘɞəɚŮɘŭɘəɏɠ ŬɟɗɟɩůŮɘɠ, ůŰŮɟɜɞəɚŮɘŭɘəɏɠ ŬɟɗɟɩůŮɘɠ, ɔɤɜɑŮɠ 

ɤɛɞˊɚɎŰɖɠ (əɎŰɤ ɏůɤ), ˊɚŮɡɟɞɢɞɜŭɟɘəɏɠ ŬɟɗɟɩůŮɘɠ, ɘŮɟɞɚŬɔɧɜɘŮɠ 

ŬɟɗɟɩůŮɘɠ, ůŰɏɟɜɞ, ɗɧɚɞɠ əɟŬɜɑɞɡ, ŮɔəɎɟůɘŮɠ ï ŬəŬɜɗɩŭŮɘɠ 

ŬˊɞűɨůŮɘɠ ůˊɞɜŭɨɚɤɜ, ɗɏůŮɘɠ ˊɟɧůűɡůɖɠ ɛɡɩɜ (ŭŮɚŰɞŮɘŭɞɨɠ, 

ɚŬɔɞɜɞɣɞɑŰɖɠé). 

V ɖ Ɇ.Ɇ. ŬˊŮɘəɞɜɑɕŮŰŬɘ ŮɜŰɞɜɧŰŮɟŬ Ŭˊɧ ˊɎɜɤ ˊɟɞɠ ŰŬ əɎŰɤ, ɖ ɃɀɆɆ 

ůŰɖɜ ˊɟɧůɗɘŬ, ɖ ŪɀɆɆ əŬɘ ȽɀɆɆ ůŰɖɜ ɞˊɑůɗɘŬ ɚɐɣɖ. 

ü ɆŰŬ ˊŬɘŭɘɎ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɏɜŰɞɜŬ ɖ ˊŮɟɘɞɢɐ Űɤɜ ůɡɕŮɡŰɘəɩɜ ɢɧɜŭɟɤɜ 

(ɨˊɞˊŰɖ ɖ ŬůɨɛɛŮŰɟɖ ŬˊŮɘəɧɜɘůɖ ɘŭɑɤɠ ɧŰŬɜ ˊɘɗŬɜɞɚɞɔŮɑŰŬɘ 

ɞůŰŮɞɛɡŮɚɑŰɘŭŬ ůŰɖɜ ˊŮɟɘɞɢɐ ɐ ɡˊɎɟɢŮɘ ɘůŰɞɟɘəɧ ɜŮɡɟɞɓɚŬůŰɩɛŬŰɞɠ) 

əŬɘ ɞɘ ɖɓɞɥůɢɘŬəɏɠ ůɡɔɢɞɜŭɟɩůŮɘɠ (ůɡɜɐɗɤɠ ɛŮŰŬɝɨ 4 ï 12 ŮŰɩɜ). 

ü ȺɝɤɞůŰɘəɐ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟ/ű (ɔŮɜɘəŮɡɛɏɜɖ, ŮɜŰɞˊɘůɛɏɜɖ) 



ūɈɆȽɃȿɃũȽȾɃ 

ɆɄȽɁŪȼɅɃũɅȷūȼɀȷ 

Source:  

Myohan, Wikimedia Commons 





ūɡůɘɞɚɞɔɘəɧ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ ůŮ ˊŬɘŭɑ 

 

ȱˊɘŬ ˊɟɧůɚɖɣɖ ůŰɞɡɠ ɛŬɚŬəɞɨɠ ɘůŰɞɨɠ ůŰɖɜ ˊŮɟɘɞɢɐ 

Űɤɜ ɔɞɜɎŰɤɜ (ɓɏɚɖ) 

 

 

 

 

 

 

 

 

 

 
Source: 

Lee JH, et al. 

Early-onset childhood sarcoidosis with incidental multiple enchondromatosis. 

J Korean Med Sci. 2012;27(1):96-100. 
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??? 



çɅŬŭɘɞɛɧɚɡɜůɖè Ŭˊɧ ɞɨɟŬ  ȷˊɞŰɡɢɖɛɏɜɖ ŮˊɘůɐɛŬɜůɖ Űɞɡ ɟ/ű 

ȺɝɤŬɔɔŮɘŬəɐ ɢɞɟɐɔɖůɖ Űɞɡ ɟ/ű ŭŮɝɘɎ ï 

ŮɜŭŬɟŰɖɟɘŬəɐ ɢɞɟɐɔɖůɖ ŬɟɘůŰŮɟɎ 

ARTIFACTS ï ȹȽȷũɁɋɆɇȽȾȷ Ɇūȷȿɀȷɇȷ 



ARTIFACTS ï ȹȽȷũɁɋɆɇȽȾȷ Ɇūȷȿɀȷɇȷ 

(A) ɅŬŭɘɞɛɧɚɡɜůɖ ůŰɖ ɗɏůɖ ɢɞɟɐɔɖůɖɠ 

Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ 

 

Ƀɘ ŭɘɎůˊŬɟŰŮɠ ŮůŰɑŮɠ ˊɘɗŬɜɧŰŬŰŬ 

ɞűŮɑɚɞɜŰŬɘ ůŮ ɟŬŭɘɞɛɧɚɡɜůɖ  

 

 

(B) ȺˊɘɓŮɓŬɑɤůɖ Űɖɠ ɟŬŭɘɞɛɧɚɡɜůɖɠ ɛŮŰɎ 

Ŭˊɧ ŬűŬɑɟŮůɖ Űɞɡ ɟɞɡɢɘůɛɞɨ 

Source: 

Kasner DL & Spieth ME. 

The day of contamination. 

J Nucl Med Technol. 2003;31(1):21-4.. 



ARTIFACTS ï ȹȽȷũɁɋɆɇȽȾȷ Ɇūȷȿɀȷɇȷ 

Source: 

Kasner DL & Spieth ME. 

The day of contamination. 

J Nucl Med Technol. 2003;31(1):21-4.. 

(A) ȷɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ ůŰɖɜ ˊŮɟɘɞɢɐ 

Űɖɠ ȹȺ əɜɐɛɖɠ ˊɞɡ ˊɘɗŬɜɧŰŬŰŬ ɞűŮɑɚŮŰŬɘ ůŮ 

ɟŬŭɘɞɛɧɚɡɜůɖ 

 

 

(B) ȺˊɘɓŮɓŬɑɤůɖ ůŰɖɜ ˊɟɧůɗŮŰɖ ɚɐɣɖ  



im ŮɜɏůŮɘɠ ůɘŭɐɟɞɡ ȷůəɑŰɖɠ ɀɐŰɟŬ ůŮ ɏɛɛɖɜɞ ɟɨůɖ 

ūɡůɘɞɚɞɔɘəɐ ůɡɔəɏɜŰɟɤůɖ ůŰɞ ɛŬůŰɧ ï  

 ůɡɔəɏɜŰɟɤůɖ ůŮ Ca ɛŬůŰɞɡ 
Ca ŬɟɘůŰŮɟɞɨ ˊɜŮɨɛɞɜŬ ȼˊŬŰɘəɏɠ ɛŮŰŬůŰɎůŮɘɠ ï 

 ůˊɘɜ/ɛŬ ɛŮ 99mTc-colloid (B) 

ȺɂɋɃɆɇȽȾȼ ɆɈũȾȺɁɇɅɋɆȼ ɇɃɈ 

ɅȷȹȽɃūȷɅɀȷȾɃɈ 



ȺɂɋɃɆɇȽȾȼ ɆɈũȾȺɁɇɅɋɆȼ ɇɃɈ 

ɅȷȹȽɃūȷɅɀȷȾɃɈ 

ȷůɗŮɜɐɠ ɛŮ ˊɜŮɡɛɞɜɘəɐ ŬəŰɘɜɞɛɨəɤůɖ  

 

ȼ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ŬˊɞŭɞɗŮɑ ůŮ əŬɟəɑɜɞ ˊɜŮɨɛɞɜŬ 

 

(A) ɃˊɑůɗɘŬ ɚɐɣɖ  

 

(B) ȷɡɝɖɛɏɜɖ ˊɟɧůɚɖɣɖ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ 

ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ 3ɖɠ əŬɘ 4ɖɠ ˊɚŮɡɟɎɠ ɞˊɘůɗɑɤɠ 

(ɛɘəɟɎ ɓɏɚɖ) əŬɘ ůŰɞɜ ȹȺ əŬɟˊɧ (ɛŮɔɎɚɞ ɓɏɚɞɠ) 

Source: 

Qiu L, et al. 

Pulmonary Actinomycosis Imitating Lung Cancer on (18)F-FDG 

PET/CT: A Case Report and Literature Review. 

Korean J Radiol. 2015;16(6):1262-5. 

CC BY-NC 3.0 



ȺɂɋɃɆɇȽȾȼ ɆɈũȾȺɁɇɅɋɆȼ ɇɃɈ 

ɅȷȹȽɃūȷɅɀȷȾɃɈ 

ȷůɗŮɜɐɠ ɛŮ ɞůŰŮɞůɎɟəɤɛŬ ůŰɞ ɛɖɟɘŬɑɞ ɞůŰɧ 

 

ȷɜɎŭŮɘɝɖ ɛŮŰŬůŰŬŰɘəɩɜ ŮůŰɘɩɜ ůŰɞ ˊɜŮɡɛɞɜɘəɧ ˊŬɟɏɔɢɡɛŬ ï 

ȷɟɜɖŰɘəɐ ŬəŰɘɜɞɔɟŬűɑŬ ɗɩɟŬəɞɠ 

Source: 

Ell PJ, et al. 

Unusual spread of juxtacortical osteosarcoma. 

J Nucl Med 1980;21(2):90-1. 



ɀȺɇȷɆɇȷɇȽȾȷ  ɁȺɃɄȿȷɆɀȷɇȷ 
 ̧ȼ əɡɟɘɧŰŮɟɖ ŬɘŰɑŬ ŮəŰɏɚŮůɖɠ ůˊɘɜɗɖɟɞɔɟŬűɐɛŬŰɞɠ ɞůŰɩɜ. 

 ̧Ƀ əŬɟəɑɜɞɠ Űɞɡ ɛŬůŰɞɨ, Űɞɡ ˊɟɞůŰɎŰɖ, Űɞɡ ˊɜŮɨɛɞɜŬ əŬɘ  

   Űɞɡ ɜŮűɟɞɨ ŮɡɗɨɜɞɜŰŬɘ ɔɘŬ Űɞ 80% Űɤɜ ɛŮŰŬůŰɎůŮɤɜ ůŰŬ  

   ɞůŰɎ. ȯɚɚŬ ɜŮɞˊɚɎůɛŬŰŬ ˊɞɡ ŭɑɜɞɡɜ ůɡɢɜɎ ɛŮŰŬůŰɎůŮɘɠ  

   ůŰŬ ɞůŰɎ ŮɑɜŬɘ ŰŬ ɚŮɛűɩɛŬŰŬ, ɞ əŬɟəɑɜɞɠ Űɞɡ ɗɡɟŮɞŮɘŭɞɨɠ  

   əŬɘ Űɞ ɜŮɡɟɞɓɚɎůŰɤɛŬ. 

 ̧Ƀɘ ɞůŰɘəɏɠ ɛŮŰŬůŰɎůŮɘɠ ŮɜŰɞˊɑɕɞɜŰŬɘ əɡɟɑɤɠ ůŰɞɜ Ŭɝɞɜɘəɧ  

   ůəŮɚŮŰɧ (80%), Ůɜɩ 10% ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰɞ əɟŬɜɑɞ əŬɘ 10%  

   ůŰŬ ɛŬəɟɎ ɞůŰɎ. 

 ̧ɆŰɞ 30-50% Űɤɜ ŬůɗŮɜɩɜ ɛŮ ůˊɘɜɗɖɟɞɔɟŬűɘəɎ ŮɡɟɐɛŬŰŬ  

   ɛŮŰŬůŰɎůŮɤɜ, ɞ ŬəŰɘɜɞɚɞɔɘəɧɠ ɏɚŮɔɢɞɠ ŮɑɜŬɘ ŬɟɜɖŰɘəɧɠ, Ůɜɩ  

   ɖ ůˊɘɜɗɖɟɞɔɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ ˊɟɞɖɔŮɑŰŬɘ 4-6 ɛɐɜŮɠ Űɖɠ  

   ŬəŰɘɜɞɚɞɔɘəɐɠ ůŰɖɜ ŬɜɎŭŮɘɝɖ Űɤɜ ɛŮŰŬůŰɎůŮɤɜ. 

 ̧ɆŮ ɚɑɔŮɠ ˊŮɟɘˊŰɩůŮɘɠ (3-5%) ɛŮ ɢŬɛɖɚɧ ɞůŰɘəɧ  

   ɛŮŰŬɓɞɚɘůɛɧ ɞ ŬəŰɘɜɞɚɞɔɘəɧɠ ɏɚŮɔɢɞɠ ŮɑɜŬɘ ɗŮŰɘəɧɠ, Ůɜɩ ɞ  

   ůˊɘɜɗɖɟɞɔɟŬűɘəɧɠ ŬɟɜɖŰɘəɧɠ (ˊ.ɢ. əŬɟəɑɜɞɠ ɗɡɟŮɞŮɘŭɞɨɠ,  

   ˊɞɚɚŬˊɚɞɨɜ ɛɡɏɚɤɛŬ). 

 



ü ɆŰŬŭɘɞˊɞɑɖůɖ Űɞɡ ɜŮɞˊɚɎůɛŬŰɞɠ. 

ü ȺəŰɑɛɖůɖ Űɞɡ ůəŮɚŮŰɘəɞɨ ˊɧɜɞɡ. 

ü ɆɢŮŭɘŬůɛɧɠ ˊŮŭɑɤɜ ŬəŰɘɜɞɗŮɟŬˊŮɑŬɠ, ɗɏůɖɠ ɔɘŬ 

ɓɘɞɣɑŬ 

ü Ⱦɑɜŭɡɜɞɠ ˊŬɗɞɚɞɔɘəɞɨ əŬŰɎɔɛŬŰɞɠ (ɛŬəɟɎ ɞůŰɎ, 

Ɇ.Ɇ.). 

ü ɄŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ ŬůɗŮɜɩɜ - Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŬɜŰŬˊɧəɟɘůɖɠ ůŰɖ ɗŮɟŬˊŮɡŰɘəɐ Ŭɔɤɔɐ (Ůɡɜɞɥəɐ 

ˊɟɧɔɜɤůɖ ůŮ ɓŮɚŰɑɤůɖ ɐ ŭɘŬŰɐɟɖůɖ ŬɛŮŰɎɓɚɖŰɖɠ 

Űɖɠ ůˊɘɜɗɖɟɞɔɟŬűɘəɐɠ ŮɘəɧɜŬɠ əŬɘ Űɞ ŬɜŰɑɗŮŰɞ). 

ɀȺɇȷɆɇȷɇȽȾȷ  ɁȺɃɄȿȷɆɀȷɇȷ 

ȺɜŭŮɑɝŮɘɠ:  



Ɇˊɘɜ/ɛŬ ɞůŰɩɜ ˊɟɞ əŬɘ 1 ɏŰɞɠ ɛŮŰɎ Ŭˊɧ ɞɟɛɞɜɞɗŮɟŬˊŮɑŬ 



üˊɞɚɚŬˊɚɏɠ, ůɡɜɐɗɤɠ ŮůŰɘŬəɏɠ, ŬəŬɜɧɜɘůŰŮɠ-ŮəŰɧɠ ɞůŰɘəɐɠ 
ŬɟɢɘŰŮəŰɞɜɘəɐɠ, ŰɡɢŬɑŬɠ əŬŰŬɜɞɛɐɠ ˊŮɟɘɞɢɏɠ Ŭɡɝɖɛɏɜɖɠ 
ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ 

üŭ.ŭ. ŮəűɡɚɘůŰɘəɐ ŬɟɗɟɞˊɎɗŮɘŬ, əŬŰɎɔɛŬŰŬ, ɜɧůɞɠ Pagetôs, 
ɎɚɚŮɠ ˊŬɗɐůŮɘɠ (űɡɛŬŰɑɤůɖ, ůŬɟəɞŮɑŭɤůɖ, ˊɞɚɡŮůŰɘŬəɐ 
ɞůŰŮɞɛɡŮɚɑŰɘŭŬ, ˊɞɚɚŬˊɚɎ ɏɛűɟŬəŰŬ əŰɚ) 

üȯŰɡˊŬ ŮɡɟɐɛŬŰŬ: ɛɞɜɐɟŮɘɠ ɓɚɎɓŮɠ, çűɤŰɞˊŮɜɘəɏɠè ˊŮɟɘɞɢɏɠ 
(ŭ.ŭ. ɏɛűɟŬəŰŬ, ŬəŰɘɜɞɗŮɟŬˊŮɑŬ, artifacts, űɡůɘɞɚɞɔɘəɏɠ 
ˊŬɟŬɚɚŬɔɏɠ), ŭɘɎɢɡŰŮɠ ŬɚɚɞɘɩůŮɘɠ, ůɡɛɛŮŰɟɘəɎ ŮɡɟɐɛŬŰŬ 
(201Tl, 99mTc-MIBI, 18FDG/PET) 

üȯɚɚŬ ɟ/ű: 131I, 67Ga, 123I-MIBG, ŮˊɘůɖɛŬůɛɏɜŬ ŬɜɎɚɞɔŬ Űɖɠ 
ůɤɛŬŰɞůŰŬŰɑɜɖɠ, 201Tl, 99mTc-MIBI/ tetrofosmin, ɟ/ű PET 
(18FDG, Na18F ) 

üȷɝɘɞɚɧɔɖůɖ Űɤɜ ůˊɘɜɗɖɟɞɔɟŬűɘəɩɜ ŮɡɟɖɛɎŰɤɜ ɛŮ 
ŬəŰɘɜɞɚɞɔɘəɧ ɏɚŮɢɔɞ (MRI, CT, Ŭ/Ŭ) 

ȺɡɟɐɛŬŰŬ (ɃɉȽ ȺȽȹȽȾȷ): 

ɀȺɇȷɆɇȷɇȽȾȷ  ɁȺɃɄȿȷɆɀȷɇȷ 





ɀȺɇȷɆɇȷɇȽȾȷ  ɁȺɃɄȿȷɆɀȷɇȷ 

üçSuper scanè (əŬɟəɑɜɞɠ ˊɟɞůŰɎŰɖ, ɛŬůŰɞɨ, ˊɜŮɨɛɞɜŬ, 
ɞɡɟɞŭɧɢɞɡ əɨůŰɖɠ, ɚŮɛűɩɛŬŰŬ): ŭɘɎɢɡŰŬ Ŭɡɝɖɛɏɜɖ əŬɘ 
ŬɜɞɛɞɘɞɔŮɜɐɠ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ ůŰɞɜ Ŭɝɞɜɘəɧ 
ůəŮɚŮŰɧ (ůɡɜɐɗɤɠ ŭŮɜ ŭɘɖɗɞɨɜŰŬɘ ŰŬ ɛŬəɟɎ ɞůŰɎ əŬɘ Űɞ əɟŬɜɑɞ) 
ɛŮ ŬůɗŮɜɏůŰŬŰɖ ŬˊŮɘəɧɜɘůɖ Űɤɜ ɛŬɚŬəɩɜ ɘůŰɩɜ (background), 
Űɤɜ ɜŮűɟɩɜ əŬɘ Űɖɠ ɞɡɟɞŭɧɢɞɡ əɨůŰɖɠ (ŭ.ŭ. Ŭˊɧ ɛŮŰŬɓɞɚɘəɧ 
super scan) 

üçFlare phenomenonè: ˊŬɟɞŭɘəɐ ŮˊɘŭŮɑɜɤůɖ Űɞɡ 
ůˊɘɜɗɖɟɞɔɟŬűɐɛŬŰɞɠ (Ŭɨɝɖůɖ Űɖɠ ɏɜŰŬůɖɠ Űɤɜ ɛŮŰŬůŰɎůŮɤɜ 
əŬɘ ůˊŬɜɘɧŰŮɟŬ ŬɜɎŭŮɘɝɖ ɜɏɤɜ ŮůŰɘɩɜ). ɃűŮɑɚŮŰŬɘ ůŮ Ŭɡɝɖɛɏɜɖ 
ŬɘɛɎŰɤůɖ əŬɘ Ŭɡɝɖɛɏɜɖ ɞůŰŮɞɓɚŬůŰɘəɐ ŬɜŰɑŭɟŬůɖ əŬŰɎ Űɖ 
ŭɘŬŭɘəŬůɑŬ ŬˊɞəŬŰɎůŰŬůɖɠ Űɖɠ ɛŮŰɎůŰŬůɖɠ ɤɠ ŬɜŰŬˊɧəɟɘůɖ ůŰɖ 
ɗŮɟŬˊŮɑŬ (ɢɖɛŮɘɞɗŮɟŬˊŮɑŬ, ɞɟɛɞɜɞɗŮɟŬˊŮɑŬ). ɇɞ űŬɘɜɧɛŮɜɞ 
ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůŮɘ Űɖɜ ŬˊŮɘəɧɜɘůɖ ɔɘŬ ŭɘɎůŰɖɛŬ 3-6 ɛɖɜɩɜ 
(201Tl, 99mTc-MIBI, 18FDG/PET) 

 

ȺɡɟɐɛŬŰŬ: 



SUPER SCAN 

ɇɛɐɛŬ Ʉɡɟɖɜɘəɐɠ ȽŬŰɟɘəɐɠ 

ɁɞůɖɚŮɡŰɘəɧ ȲŭɟɡɛŬ ɀɇɆ 



SUPER SCAN 



ȷůɗŮɜɐɠ ɛŮ əŬɟəɑɜɞ ɛŬůŰɞɨ əŬɘ ɞůŰŮɞɓɚŬůŰɘəɏɠ ɛŮŰŬůŰɎůŮɘɠ 

ɆˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ ˊɟɞ (A) əŬɘ ɛŮŰɎ (B) Űɖɜ ŮűŬɟɛɞɔɐ ɗŮɟŬˊŮɑŬɠ 

ɅȺɇ ŬˊŮɘəɧɜɘůɖ ɛŮ 18F-FDG (C) ŮɜŰɧɠ ŭɨɞ ŮɓŭɞɛɎŭɤɜ Ŭˊɧ Űɞ ŭŮɨŰŮɟɞ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ 

 
Source: 

Kusai M, et al.  

Effectiveness of 18F-FDG-PET/CT vs Bone Scintigraphy in Treatment Response Assessment of Bone Metastases in Breast Cancer. 

Medicine (Baltimore) 2016;95(21): e3753. 

CC BY 4.0 



 

ȺɜŰɧɜɤɠ Ŭɡɝɖɛɏɜɖ ˊɟɧůɚɖɣɖ Űɞɡ 

ɟŬŭɘɞűŬɟɛɎəɞɡ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ 

ˊɟɤŰɞˊŬɗɞɨɠ ɧɔəɞɡɠ (ȹȺ ɓɟŬɢɘɧɜɘɞ) 

 

 

 

ȹɨɞ ɛɐɜŮɠ əŬŰɧˊɘɜ (ŮűŬɟɛɞɔɐ ɉɀŪ), 

ɛɑŬ Ůˊɘˊɚɏɞɜ ŮůŰɑŬ ŬɜŬŭŮɘəɜɨŮŰŬɘ ůŰɖ 

ŭɘɎűɡůɖ Űɞɡ ȹȺ ɛɖɟɘŬɑɞɡ (ɓɏɚɞɠ) 

Flare Phenomenon 

Source: 

Herrlin K, et al. 

Flare Phenomenon in Osteosarcoma after 

Complete Remission. 

J Nucl Med 1995;36:1429-1431. 



ɄɅɋɇɃɄȷŪȼ  ɁȺɃɄȿȷɆɀȷɇȷ 

V ɖ ɏɜŰŬůɖ Űɖɠ ŬˊŮɘəɧɜɘůɖɠ ŭŮɜ ŬˊɞŰŮɚŮɑ ŬůűŬɚɏɠ əɟɘŰɐɟɘɞ (Ŭɜ əŬɘ ɔŮɜɘəɎ ŰŬ 
əŬəɞɐɗɖ ɜŮɞˊɚɎůɛŬŰŬ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ 
ɟŬŭɘɞűŬɟɛɎəɞɡ) ůŰŬ əŬɚɞɐɗɖ ɜŮɞˊɚɎůɛŬŰŬ ɖ ɓɚɎɓɖ ŮɑɜŬɘ əŬɚɨŰŮɟŬ 
ɞɟɘɞɗŮŰɖɛɏɜɖ, Ůɜɩ ůŰŬ əŬəɞɐɗɖ ŰŬ ɧɟɘŬ ŮɑɜŬɘ ůɡɜɐɗɤɠ ŬɜɩɛŬɚŬ - 
ŭɘŬŰŬɟɎůůŮŰŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ɞůŰɞɨ 

V əɨɟɘŬ ŮűŬɟɛɞɔɐ Űɞɡ ɖ ŬɜɎŭŮɘɝɖ ɞůŰɘəɩɜ ɛŮŰŬůŰɎůŮɤɜ 

V Ŭɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ ɛɖ Ůɘŭɘəɩɜ ɟ/ű (201Tl, 99mTc-MIBI/tetrofosmin, 67Ga, 
99mTc-V-DMSA) - ɢɟɐůɘɛŬ ůŰɖ ŭ.ŭ. əŬɚɞɖɗɩɜ (ˊ.ɢ. ɞůŰŮɞɛɡŮɚɑŰɘŭŬ) Ŭˊɧ 
əŬəɞɐɗŮɘɠ ɓɚɎɓŮɠ, ůŰɖɜ ŮəŰɑɛɖůɖ Űɞɡ ɓŬɗɛɞɨ əŬəɞɐɗŮɘŬɠ, ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ 
Űɖɠ ŬɜŰŬˊɧəɟɘůɖɠ ůŰɖ ɢɖɛŮɘɞɗŮɟŬˊŮɑŬ, ůŰɖɜ ˊɟɧɔɜɤůɖ əŬɘ ůŰɖɜ ŬɜɑɢɜŮɡůɖ 
ŮˊŬɜŮɛűɎɜɘůɖɠ Űɞɡ ɧɔəɞɡ 

ȼ ŬəŰɘɜɞɚɞɔɘəɐ ŬˊŮɘəɧɜɘůɖ (MRI) ɡˊŮɟŰŮɟŮɑ ůŰɖɜ Ŭɟɢɘəɐ 
ŭɘɎɔɜɤůɖ-ŮəŰɑɛɖůɖ Űɞɡ   ɧɔəɞɡ. 

ɆˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ çŰɟɘɩɜ űɎůŮɤɜè: Űɞ űɡůɘɞɚɞɔɘəɧ 
ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ ŬˊɞɛŬəɟɨɜŮɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ əŬəɞɐɗŮɘŬɠ 



ɃůŰŮɞůɎɟəɤɛŬ  

ɄɅɋɇɃɄȷŪȼ  ɁȺɃɄȿȷɆɀȷɇȷ 

ȷůɗŮɜɐɠ ɛŮ ˊɟɤŰɞˊŬɗɏɠ ɞůŰŮɞůɎɟəɤɛŬ Űɞɡ 

ɛɖɟɘŬɑɞɡ ɞůŰɞɨ 

 

ȺɜŰɧɜɤɠ Ŭɡɝɖɛɏɜɖ ˊɟɧůɚɖɣɖ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ 

ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɧɔəɞɡ 

Source: 

Ell PJ, et al. 

Unusual spread of juxtacortical osteosarcoma. 

J Nucl Med 1980;21(2):90-1. 



ɃůŰŮɞůɎɟəɤɛŬ  

ɄɅɋɇɃɄȷŪȼ  ɁȺɃɄȿȷɆɀȷɇȷ 

ȷůɗŮɜɐɠ ɛŮ ɞůŰŮɞůɎɟəɤɛŬ ȹȺ ɛɖɟɘŬɑɞɡ  

 

ȼ ŭŮɨŰŮɟɖ ŮůŰɑŬ Ŭɡɝɖɛɏɜɖɠ ˊɟɧůɚɖɣɖɠ Űɞɡ 

ɟŬŭɘɞűŬɟɛɎəɞɡ ŬɜŰɘůŰɞɘɢɞɨůŮ ůŮ əɎŰŬɔɛŬ Ůə 

əŬŰŬˊɞɜɐůŮɤɠ (stress fracture) ɓɎůŮɘ Űɤɜ 

ɘůŰɞɚɞɔɘəɩɜ ŮɡɟɖɛɎŰɤɜ 

Source: 

Ell PJ, et al. 

Unusual spread of juxtacortical osteosarcoma. 

J Nucl Med 1980;21(2):90-1. 



ɄɅɋɇɃɄȷŪȼ  ɁȺɃɄȿȷɆɀȷɇȷ 

ɆɎɟəɤɛŬ Ewing 

ɆɎɟəɤɛŬ Ewing ůŮ ŬůɗŮɜɐ 

13 ŮŰɩɜ ɛŮ ɞůűɡŬɚɔɑŬ 

ˊɟɧůűŬŰɖɠ ɏɜŬɟɝɖɠ (2 ɛɐɜŮɠ) 

Source: 

Alkhawaldeh K, et al. 

Back Pain in Children and Diagnostic 

Value of 99mTc MDP Bone Scintigraphy. 

Acta Inform Med. 2014t;22(5):297ï301. 

CC BY-NC-SA 3.0 



Ⱥɝɤ-ůəŮɚŮŰɘəɧ ɆɎɟəɤɛŬ Ewing 

ȷˊŮɘəɧɜɘůɖ ɛŮ ŪɎɚɚɘɞ-201 

Source: 

Sakabe ɇ, et al. 

High Efficacy of Preoperative Low-Dose Radiotherapy with Sanazole (AK-

2123) for Extraskeletal Ewing's Sarcoma: A Case Report. 

Sarcoma, Volume 2011 (2011), Article ID 185465. 

CC BY 3.0 



Ⱦȷɇȷũɀȷɇȷ 

ɇɞ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ: 

ü ɆɡɛɓɎɚɚŮɘ əɡɟɑɤɠ ůŰɖɜ ŬɜɑɢɜŮɡůɖ 
ɛɘəɟɩɜ (occult) əŬŰŬɔɛɎŰɤɜ, əŬŰŬɔɛɎŰɤɜ 
çŮə əŬŰŬˊɞɜɐůŮɤɠè, əŬəɞˊɞɘɖɛɏɜɤɜ 
ˊŬɘŭɘɩɜ, (ůˊŬɜɘɧŰŮɟŬ  ˊɞɚɡŰɟŬɡɛŬŰɘɩɜ). 

ü ȷɜɘɢɜŮɨŮɘ Űɞ 80% Űɤɜ əŬŰŬɔɛɎŰɤɜ ŮɜŰɧɠ 
24h, Űɞ 95% ŮɜŰɧɠ 72h əŬɘ Űɞ 98% ŮɜŰɧɠ 
Űɖɠ ˊɟɩŰɖɠ ŮɓŭɞɛɎŭŬɠ. 

ü ɇɞ űɡůɘɞɚɞɔɘəɧ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ 
ŬˊɞəɚŮɑŮɘ Űɖɜ ɨˊŬɟɝɖ əŬŰɎɔɛŬŰɞɠ. 

ü Ɉɣɖɚɐ ŮɡŬɘůɗɖůɑŬ əŬɘ npv (90-100%) ï 
ˊɞɘəɑɚɚŮɘ ɖ ŮɘŭɘəɧŰɖŰŬ ï ůɨɔəɟɘŰɘəɎ ɛŮ 
ŬəŰɘɜɞɚɞɔɘəɧ ɏɚŮɔɢɞ (Ŭ/Ŭ, CT, MRI). 

ɄŬɘŭɘəɐ əŬəɞˊɞɑɖůɖ: ˊɞɚɚŬˊɚɏɠ ŮůŰɑŮɠ 

Ŭɡɝɖɛɏɜɖɠ ˊɟɧůɚɖɣɖɠ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ 

(ȷ) ȷɔɧɟɘ 2,5 ɛɖɜɩɜ 

(ȸ) ȾɞɟɑŰůɘ 3,5 ɛɖɜɩɜ 

 
Source: 

Treves ST, et al. 

Nuclear medicine in the first year of life. 

J Nucl Med. 2011;52(6):905-25.  



Ⱦȷɇȷũɀȷɇȷ 



Ⱦȷɇȷũɀȷɇȷ 

EůŰɘŬəɐ ˊɟɧůɚɖɣɖ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ ůŮ 

ˊɚŮɡɟɏɠ ȹȺ (ˊɟɧůɗɘŬ əŬɘ ɞˊɑůɗɘŬ ɚɐɣɖ) 

 

ȹŮŭɞɛɏɜɞɡ Űɞɡ ůɢŮŰɘəɎ ˊɟɧůűŬŰɞɡ ɘůŰɞɟɘəɞɨ 

əɎəɤůɖɠ, ŰŬ ŮɡɟɐɛŬŰŬ ŬɡŰɎ ŮɑɜŬɘ ˊɘɗŬɜɧŰŬŰŬ 

ŰɟŬɡɛŬŰɘəɐɠ Ŭɟɢɐɠ 

ɇɛɐɛŬ Ʉɡɟɖɜɘəɐɠ ȽŬŰɟɘəɐɠ 

ɁɞůɖɚŮɡŰɘəɧ ȲŭɟɡɛŬ ɀɇɆ 



Ⱦȷɇȷũɀȷɇȷ ȺȾ ȾȷɇȷɄɃɁȼɆȺɋɆ 

 (STRESS FRACTURES) 

ü ɇɞ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ Űɟɘɩɜ űɎůŮɤɜ ɏɢŮɘ sens 100% əŬɘ spec 76-100% 
(Holder, et al: Acta Radiol, 416, 1998) 

 

ü çShin splintè (ŭ.ŭ. Ŭˊɧ stress fracture): űɡůɘɞɚɞɔɘəɐ ɐ ŮɚŬűɟɩɠ Ŭɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ 

ɟ/ű ůŰɘɠ ŭɨɞ ˊɟɩŰŮɠ űɎůŮɘɠ ï ŬůɗŮɜɐɠ (ůɡɜɐɗɤɠ) əŬɘ Ůˊɘɛɐəɖɠ ˊɟɧůɚɖɣɖ Űɞɡ ɟ/ű ůŰɖ 

ŭɘɎűɡůɖ Űɖɠ əɜɐɛɖɠ (ˊɚɏɞɜ ůɡɢɜɐ ŮɜŰɧˊɘůɖ) ˊɞɡ əŬŰŬɚŬɛɓɎɜŮɘ ˊɎɜɤ Ŭˊɧ Űɞ 1/3 Űɞɡ 

ɛɐəɞɡɠ Űɖɠ. 

Shin splint 

Stress fracture 

Source:  

Holder LE & Michael RH.  

The specific scintigraphic pattern of "shin splints in the lower leg": concise 

communication.   

J Nucl Med. 1984;25(8):865-9.  





ɃɆɇȺɃɀɈȺȿȽɇȽȹȷ 

ü ȼ ɛɧɚɡɜůɖ ɔɑɜŮŰŬɘ ůɡɜɐɗɤɠ ŬɘɛŬŰɞɔŮɜɩɠ, ˊɟɞůɓɎɚɚɞɜŰŬɘ ůɡɢɜɎ 
ɎŰɞɛŬ ɛŮ ŮɡˊɎɗŮɘŬ ůŰɘɠ ɚɞɘɛɩɝŮɘɠ (ŬɜɞůɞəŬŰŮůŰŬɚɛɏɜɞɘ, ŭɘŬɓɖŰɘəɞɑ, 
ɜŬɟəɞɛŬɜŮɑɠ, ɓɟɏűɖ, ɛɘəɟɎ ˊŬɘŭɘɎ). 

ü ɆŰŬ ˊŬɘŭɘɎ ˊɟɞůɓɎɚɚɞɜŰŬɘ ůɡɢɜɎ ŰŬ ɛŬəɟɎ ɞůŰɎ (ˊŮɟɘɞɢɐ ɛŮŰɎűɡůɖɠ) 
Ůɜɩ ůŰɞɡɠ ŮɜɐɚɘəŮɠ ɖ Ɇ.Ɇ. əŬɘ ɖ ɚŮəɎɜɖ (ŬɘɛŬŰɞɔŮɜɐɠ ɛɧɚɡɜůɖ) / ŭ.ŭ. 
Ŭˊɧ űɡůɘɞɚɞɔɘəɐ ůɡɔəɏɜŰɟɤůɖ ɚɧɔɤ ɔŮɘŰɜɑŬůɖɠ ɛŮ Űɞɡɠ ˊɡɟɐɜŮɠ 
ɞůŰɏɤůɖɠ (ŮŰŮɟɧˊɚŮɡɟɖ ŭɘŬűɞɟɎ ůŰɖɜ ŬˊŮɘəɧɜɘůɖ). 

 

ɇɞ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ (çŰɟɘɩɜ ɐ əŬɘ ŰŮůůɎɟɤɜ űɎůŮɤɜè) 
ŬɜŬŭŮɘəɜɨŮɘ ˊɟɩɘɛŬ (ŮɜŰɧɠ 24-72 ɤɟɩɜ) Űɖɜ 

ɞůŰŮɞɛɡŮɚɑŰɘŭŬ. 



ȺɈɅȼɀȷɇȷ 

ü ȷɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟŬŭɘɞűŬɟɛɎəɞɡ əŬɘ ůŰɘɠ ŰɟŮɘɠ űɎůŮɘɠ Ÿ 

ɞůŰŮɞɛɡŮɚɑŰɘɠ  

V ˊŮɟɘůůɧŰŮɟɞ ŮůŰɘŬəɐ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟ/ű ůŰɖɜ ɧɣɘɛɖ űɎůɖ ůɡɔəɟɘŰɘəɎ ɛŮ 

Űɖɜ əɡŰŰŬɟɑŰɘŭŬ (4ɖ űɎůɖ) 

V ˊɟɞɞŭŮɡŰɘəɎ ŬɡɝŬɜɧɛŮɜɖ ɏɜŰŬůɖ ŬˊŮɘəɧɜɘůɖɠ ůɡɔəɟɘŰɘəɎ ɛŮ Űɞɡɠ 

ˊŬɟŬəŮɑɛŮɜɞɡɠ ɛŬɚŬəɞɨɠ ɘůŰɞɨɠ 

V ˊŮɟɘɞɢɏɠ ɛŮɘɤɛɏɜɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ ɟ/ű (cold scan) ˊŬɟŬŰɖɟɞɨɜŰŬɘ 

ˊɟɩɘɛŬ ůɡɜɐɗɤɠ ůŮ ɜŮɞɔɜɎ əŬɘ ɓɟɏűɖ (ŬˊɞŭɑŭɞɜŰŬɘ ůŮ Ŭɨɝɖůɖ Űɖɠ ˊɑŮůɖɠ 

ɚɧɔɤ Űɞɡ ɞɘŭɐɛŬŰɞɠ əŬɘ Űɖɠ Ɏɗɟɞɘůɖɠ ˊɨɞɡ ɐ/əŬɘ ůŮ ɗɟɧɛɓɤůɖ  

V ŭ.ŭ. Ŭˊɧ ɜŮɞˊɚɎůɛŬŰŬ, ˊɟɧůűŬŰŬ əŬŰɎɔɛŬŰŬ, ɎůɖˊŰŮɠ űɚŮɔɛɞɜɏɠ 

ü ȷɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟ/ű ůŰɘɠ ŭɨɞ ˊɟɩŰŮɠ űɎůŮɘɠ ï űɡůɘɞɚɞɔɘəɐ 

ɐ ŮɚŬűɟɩɠ Ŭɡɝɖɛɏɜɖ ůŰɖɜ 3ɖ űɎůɖ Ÿ əɡŰŰŬɟɑŰɘɠ. 

ü ɉɟɧɜɘŬ ɞůŰŮɞɛɡŮɚɑŰɘŭŬ: ŮɚŬűɟɩɠ ɏɤɠ ɛŮŰɟɑɤɠ Ŭɡɝɖɛɏɜɖ ŬɘɛɎŰɤůɖ (ŭɨɞ 

ˊɟɩŰŮɠ űɎůŮɘɠ), ůɖɛŬɜŰɘəɎ Ŭɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɟ/ű ůŰɖɜ 3ɖ  

űɎůɖ. 

 



ɃɝŮɑŬ ɞůŰŮɞɛɡŮɚɑŰɘŭŬ  

ȷɅ əɟɞŰŬűɘəɞɨ 



ɃůŰŮɞɛɡŮɚɑŰɘŭŬ ɛŮɔɎɚɞɡ ŭŬəŰɨɚɞɡ  

Ɏəɟɞɡ ˊɞŭɧɠ ȹȺ 
 

(A) 99mTc-MDP (1ɖ űɎůɖ)  

(B) 99mTc-MDP (2ɖ űɎůɖ)  

(C) 99mTc-MDP (3ɖ űɎůɖ) 

 

(D) 99mTc-IgG (4h)  

(E) 99mTc-IgG (24h) 

Source: 

Asli IN, et al. 

The diagnostic value of (99m)Tc-IgG scintigraphy in the 

diabetic foot and comparison with (99m)Tc-MDP scintigraphy. 

J Nucl Med Technol. 2011;39(3):226-30. 



ɆɄȽɁŪȼɅɃũɅȷūȼɀȷ  ɀȺ  67Ga 
ü EűŬɟɛɧɕŮŰŬɘ əɡɟɑɤɠ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɟɧůűŬŰɞɡ əŬŰɎɔɛŬŰɞɠ ɐ 

ɞɟɗɞˊŮŭɘəɐɠ ŮˊɏɛɓŬůɖɠ (ˊ.ɢ. ŬɟɗɟɞˊɚŬůŰɘəɐ), ůŮ ɞůŰŮɞɛɡŮɚɑŰɘŭŬ Űɖɠ 

Ɇ.Ɇ. ï ŭɘůəɑŰɘŭŬ, ůŰɖ ŭ.ŭ. Ŭˊɧ ɏɛűɟŬəŰɞ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŬɜŰŬˊɧəɟɘůɖɠ ůŰɖ ɗŮɟŬˊŮɡŰɘəɐ Ŭɔɤɔɐ, ůŰɖɜ ŬɜɑɢɜŮɡůɖ ŮɜŮɟɔɞˊɞɑɖůɖɠ 

ɢɟɧɜɘŬɠ ɞůŰŮɞɛɡŮɚɑŰɘŭŬɠ. 

ü ɄɟɞɖɔŮɑŰŬɘ Űɞ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ çŰɟɘɩɜ űɎůŮɤɜè  əŬɘ ɞ 

ŮɜŰɞˊɘůɛɏɜɞɠ ŬəŰɘɜɞɚɞɔɘəɧɠ - ɛɞɟűɞɚɞɔɘəɧɠ ɏɚŮɔɢɞɠ (MRI). 

ü ȷɝɘɞɚɞɔŮɑŰŬɘ ɖ ŭɘŬűɞɟŮŰɘəɐ əŬŰŬɜɞɛɐ ɐ/əŬɘ ɖ ŮɜŰɞɜɧŰŮɟɖ ï ˊɚɏɞɜ 

ŮəŰŮŰŬɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ 67Ga ůɡɔəɟɘŰɘəɎ ɛŮ Űɞ 99mTc-MDP (70% 

ˊŮɟɑˊɞɡ Űɤɜ ŬůɗŮɜɩɜ ɛŮ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɗɞɚɞɔɑŬ ɏɢɞɡɜ ŬɜŰɑůŰɞɘɢɖ ŬˊŮɘəɧɜɘůɖ ɛŮ 

ŰŬ ŭɨɞ ɘůɧŰɞˊŬ ï ŬɛűɑɓɞɚŬ ŮɡɟɐɛŬŰŬ). 

ü ɀŮɑɤůɖ Űɖɠ ɏɜŰŬůɖɠ Űɖɠ ŬˊŮɘəɧɜɘůɖɠ ůŮ ɡˊɞɢɩɟɖůɖ Űɖɠ ɚɞɑɛɤɝɖɠ (ɛŮŰɎ 

Ŭˊɧ 6 ŮɓŭɞɛɎŭŮɠ ŮˊɘŰɡɢɐ ɗŮɟŬˊŮɑŬ). 

ü sens 80-85%, spec å 70% (SPECT 67Ga əŬɘ 99mTc-MDP sens 91%, spec 

92%. 

ü ɀŮɘɞɜŮəŰɐɛŬŰŬ: ɢŬɛɖɚɐ ŮɘŭɘəɧŰɖŰŬ (ŭ.ŭ. Ŭˊɧ ɜŮɞˊɚɎůɛŬŰŬ, ˊɟɧůűŬŰŬ 

əŬŰɎɔɛŬŰŬ, ɎůɖˊŰŮɠ űɚŮɔɛɞɜɏɠ), ŬɟəŮŰɎ ɛŮɔɎɚɖ ŬəŰɘɜɘəɐ ŮˊɘɓɎɟɡɜůɖ, 

ɡɣɖɚɧ əɧůŰɞɠ, ˊŰɤɢɐ ˊɞɘɧŰɖŰŬ ŬˊŮɘəɧɜɘůɖɠ, ŭɨůəɞɚɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ï 

ɢɟɞɜɞɓɧɟɞɠ ŭɘŬŭɘəŬůɑŬ 



ɃɝŮɑŬ ɞůŰŮɞɛɡŮɚɑŰɘŭŬ ȹ. əɜɐɛɖɠ 

67Ga 

ɀŮɚɏŰɖ ŬɟɜɖŰɘəɐ ɔɘŬ űɚŮɔɛɞɜɐ 

ɀŮɚɏŰɖ ɗŮŰɘəɐ ɔɘŬ űɚŮɔɛɞɜɐ 

67Ga 

67Ga 99mTc-MDP 

99mTc-MDP 

Source: 

Panoutsopoulos GC, Christacopoulou JP. 

Gallium Imaging in Current Clinical Practice. 

CIS bio international 



ɃůŰŮɞɛɡŮɚɑŰɘŭŬ ůŰɖɜ ŬɡɢŮɜɘəɐ ɛɞɑɟŬ Űɖɠ ůˊɞɜŭɡɚɘəɐɠ ůŰɐɚɖɠ 

 

(ȷ) ȷɝɞɜɘəɐ ŰɞɛɞɔɟŬűɑŬ 

(ȸ) ɀŮɚɏŰɖ ɛŮ ɔɎɚɚɘɞ-67 

 

 
Source: 

 Palestro CJ. Radionuclide Imaging of Musculoskeletal Infection: A Review. J Nucl Med. 2016;57(9):1406-12. 



ȷȿȿȷ  ɅȷȹȽɃūȷɅɀȷȾȷ 

 ̧ȺˊɘůɖɛŬůɛɏɜŬ (ɛŮ 111In ɐ 99mTc) ɚŮɡəɎ ŬɘɛɞůűŬɑɟɘŬ: ɆŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ  

   ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ ɞůŰɩɜ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɟɧůűŬŰɞɡ əŬŰɎɔɛŬŰɞɠ ɐ  

   ɞɟɗɞˊŮŭɘəɐɠ ŮˊɏɛɓŬůɖɠ (ˊ.ɢ. ŬɟɗɟɞˊɚŬůŰɘəɐ) ŭŮŭɞɛɏɜɞɡ ɧŰɘ ŭŮɜ  

   ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ űɡůɘɞɚɞɔɘəɎ ůô ŬɡŰɏɠ Űɘɠ ˊŮɟɘɞɢɏɠ (ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ  

   67Ga). ɀŮɘɞɜŮəŰɐɛŬŰŬ: Ůˊɑˊɞɜɖ ŭɘŬŭɘəŬůɑŬ ŮˊɘůɐɛŬɜůɖɠ - əɑɜŭɡɜɞɠ  

   ɛɧɚɡɜůɖɠ, ɡɣɖɚɧ əɧůŰɞɠ. 

 ̧ȺˊɘůɖɛŬůɛɏɜŬ (ɛŮ 99mTc ɐ 123I) ŬɜŰɘůɩɛŬŰŬ əŬŰɎ Űɤɜ ɚŮɡəɩɜ  

   ŬɘɛɞůűŬɘɟɑɤɜ, ŮˊɘůɖɛŬůɛɏɜŬ ɛŮ 99mTc Fabȭ ŰɛɐɛŬŰŬ (Leukoscan). 

 ̧ȺˊɘůɖɛŬůɛɏɜŮɠ (ɛŮ 111In ɐ 99mTc) ɘɜŰŮɟɚŮɡəɑɜŮɠ (1, 2, 8). 

 ̧ȺˊɘůɖɛŬůɛɏɜŬ (ɛŮ 111In ɐ 99mTc) ŬɜɎɚɞɔŬ Űɖɠ ůɤɛŬŰɞůŰŬŰɑɜɖɠ. 

 ̧ȺˊɘůɖɛŬůɛɏɜŬ (ɛŮ 99mTc) ŬɜŰɘɓɘɞŰɘəɎ (ciprofloxacin, norfloxacin). 
 ̧18FDG (PET): ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɞůŰŮɞɛɡŮɚɑŰɘŭŬɠ,  

   űɚŮɔɛɞɜɩŭɞɡɠ ůˊɞɜŭɡɚɑŰɘŭŬɠ, ůˊɞɜŭɡɚɞŭɘůəɑŰɘŭŬɠ. ɄŬɟŬəɞɚɞɨɗɖůɖ  

   ŬůɗŮɜɩɜ - Ŭɝɘɞɚɧɔɖůɖ ɗŮɟŬˊŮɑŬɠ. 

   ɀŮɘɞɜŮəŰɐɛŬŰŬ:  ŭɘŬɗŮůɘɛɧŰɖŰŬ, əɧůŰɞɠ. 



ȷůɗŮɜɐɠ ɛŮ ůɖˊŰɘəɐ 

ŬɟɗɟɑŰɘŭŬ ůŰɞɜ ŬɔəɩɜŬ 

 

(A) 99mTc-HAS 

(B) 99mTc-sulesomab  

 

 

 

 

 

(C) 99mTc-MDP  

 

 

 

 

 

 

(D) 111In-leukocyte 

 

 

 

 
Source: 

Skehan SJ, et al. 

Mechanism of accumulation of 99mTc-

sulesomab in inflammation. 

J Nucl Med. 2003;44(1):11-8. 

18F-FDG PET/CT ŬˊŮɘəɧɜɘůɖ 

Űɤɜ ɚɞɘɛɩɝŮɤɜ Űɤɜ ɞůŰɩɜ 


