
ɹʨʘʭʠʪʝʨʘʧʠʷ 

ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ 



ʉʦʜʝʨʞʘʥʠʝ 

Åɹʨʘʭʠʪʝʨʘʧʠʷ ï ʤʠʢʨʦʠʩʪʦʯʥʠʢʠ I-125 

Åɹʨʘʭʠʪʝʨʘʧʠʷ ï ʤʠʢʨʦʩʬʝʨʳ Y-90 

Åʆ ʧʨʦʝʢʪʝ çʉʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʠʢʨʦʠʩʪʦʯʥʠʢʦʚ, ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʩʬʝʨ, ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ ʙʨʘʭʠʪʝʨʘʧʠʠè 

 

 

 

 



ɹʨʘʭʠʪʝʨʘʧʠʷ ï ʯʪʦ ʵʪʦ? 

 
 

ɹʨʘʭʠʪʝʨʘʧʠʷ ï ʣʦʢʘʣʴʥʘʷ ʠʣʠ 

ʚʥʫʪʨʠʪʢʘʥʝʚʘʷ ʣʫʯʝʚʘʷ ʪʝʨʘʧʠʷ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʚʨʝʤʝʥʥʦʤ ʠʣʠ ʧʦʩʪʦʷʥʥʦʤ ʚʥʝʜʨʝʥʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ ʚ ʧʦʨʘʞʝʥʥʳʡ ʦʨʛʘʥ. 

 

 
The GEC ESTRO Handbook of Brachytherapy 2002. 
 
 



ɹʨʘʭʠʪʝʨʘʧʠʷ ï ʤʠʢʨʦʠʩʪʦʯʥʠʢʠ I -125 

1. ɼʃʀʊɽʃʔʅʆʉʊʔ ɻʆʉʇʀʊɸʃʀɿɸʎʀʀ  ï  1 ʉʋʊʂʀ 

2. ʇɽʈʀʆɼ ʈɽɸɹʀʃʀʊɸʎʀʀ  ï  3-4 ɼʅʗ 

3. ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʈɸɺʅɸ ʋɼɸʃɽʅʀʖ ʆʈɻɸʅɸ 

4. ʅɽʊ ʂʈʆɺʆʇʆʊɽʈʀ 

5. ʉʆʍʈɸʅɽʅʀɽ ʇʆʊɽʅʎʀʀ 

6. ʃɽʏɽʅʀɽ ɹʆʃʔʅʓʍ ʉ ʉʆʇʋʊʉʊɺʋʖʑʀʄʀ ɹʆʃɽɿʅʗʄʀ 

 

ʆʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ï ʨʘʢ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. 
ʇʨʝʠʤʫʱʝʩʪʚʘ: 



ʀʤʧʣʘʥʪʘʮʠʷ ʄʀ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʂʊ ʠ 3-D 

ʩʪʝʨʝʦʪʘʢʩʠʯʝʩʢʦʡ ʧʨʠʩʪʘʚʢʠ. 



ʀʤʧʣʘʥʪʘʮʠʷ ʄʀ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʋɿʀ 



ʈʘʟʚʠʪʠʝ ʙʨʘʭʠʪʝʨʘʧʠʠ ʈʇɾ ʚ ʈʦʩʩʠʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ 17 

ʢʣʠʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʧʨʠʤʝʥʷʶʱʠʭ ʙʨʘʭʠʪʝʨʘʧʠʶ ʢʘʢ 

ʤʝʪʦʜ ʨʘʜʠʢʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʈʇɾ, 8 ʠʟ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʛ. ʄʦʩʢʚʝ, 2 ï ʚ ʛ. ʆʙʥʠʥʩʢ 

(ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ), ʠ ʧʦ ʦʜʥʦʤʫ ʚ ʛʦʨʦʜʘʭ 

ɽʢʘʪʝʨʠʥʙʫʨʛ, ʂʘʟʘʥʴ,  ʉʘʤʘʨʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʋʬʘ, 

ʍʠʤʢʠ ʠ ʏʝʣʷʙʠʥʩʢ. ʉ 2004 ʛʦʜʘ ʙʨʘʭʠʪʝʨʘʧʠʷ ʥʘʯʠʥʘʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ 3-5 ʥʦʚʳʭ ʢʣʠʥʠʢʘʭ ʝʞʝʛʦʜʥʦ. ʆʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʪʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʙʨʘʭʠʪʝʨʘʧʠʷ 

ʧʦʣʫʯʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʨʝʛʠʦʥʘʭ.  

 



ɻʝʦʛʨʘʬʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʙʨʘʭʠʪʝʨʘʧʠʠ ʈʇɾ 



ʄʠʢʨʦʠʩʪʦʯʥʠʢʠ ʩ ʡʦʜʦʤ-125 

Åɻʝʨʤʝʪʠʯʥʘʷ ʪʠʪʘʥʦʚʘʷ ʢʘʧʩʫʣʘ ʩ ʠʟʦʪʦʧʦʤ 
ʡʦʜʘ-125 

Åʀʩʧʫʩʢʘʝʪ ʤʷʛʢʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 

Åɺʠʜʥʳ ʥʘ ʋɿʀ ʠ ʨʝʥʪʛʝʥʝ 

Åʆʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ - ʣʝʯʝʥʠʷ ʨʘʢʘ 
ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ 



ɹʨʘʭʠʪʝʨʘʧʠʷ ï ʤʠʢʨʦʠʩʪʦʯʥʠʢʠ I -125, 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ  
Åʇʨʦʠʟʚʦʜʩʪʚʦ ʤʠʢʨʦʠʩʪʦʯʥʠʢʦʚ I-125 

 

 

 

 

 

 

Åʆʧʣʝʪʝʥʠʝ ʠ ʫʧʘʢʦʚʢʘ ʤʠʢʨʦʠʩʪʦʯʥʠʢʦʚ 

I-125 

 



ɹʨʘʭʠʪʝʨʘʧʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʬʝʨ 

ʥʘ ʦʩʥʦʚʝ Y-90 

 

 

 

 

 

 

 

 

 

 

 

Å ʄʠʢʨʦʩʬʝʨʳ ʩ Y-90 ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 30 ʤʠʢʨʦʥ; ʦʢʦʣʦ 0.1 ʛ ʩʬʝʨ, 
ʘʢʪʠʚʥʦʩʪʴ 0.5 ʂʠ (ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʤʠʢʨʦʠʩʪʦʯʥʠʢʦʚ) 

Å ʈʘʜʠʦʠʤʙʦʣʠʟʘʮʠʷ ʥʝʨʝʟʝʮʠʨʫʝʤʳʭ ʧʝʨʚʠʯʥʳʭ ʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ 
ʦʧʫʭʦʣʝʡ ʧʝʯʝʥʠ 

Å ɺʚʦʜʷʪʩʷ ʯʝʨʝʟ ʢʘʪʝʪʝʨ ʚ ʧʝʯʝʥʦʯʥʫʶ ʘʨʪʝʨʠʶ 
 



ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʠʢʨʦʩʬʝʨ Y-90 

Áʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʠʯʠʥʘ 

ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ ʧʦʩʣʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

Áʈʘʢ ʧʝʯʝʥʠ: 5-ʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʫ ʤʫʞʯʠʥ, 8-ʝ ʤʝʩʪʦ ʫ 

ʞʝʥʱʠʥ (ʚ ʤʠʨʝ). 

Áʅʝʦʧʝʨʘʙʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ 75-90% ʚʩʝʭ ʦʧʫʭʦʣʝʡ ʧʝʯʝʥʠ. 

Áʉʪʘʥʜʘʨʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʨʘʢʘ ʧʝʯʝʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

Áɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʦʡ ʨʘʩʪʝʪ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ ɺ ʠ ʛʝʧʘʪʠʪʦʤ ʉ. 

ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚʢʣʶʯʘʶʪ ʧʝʨʝʛʨʫʟʢʫ ʞʝʣʝʟʦʤ, ʘʣʢʦʛʦʣʴʥʳʡ 

ʮʠʨʨʦʟ ʧʝʯʝʥʠ ʠ ʥʝʢʦʪʦʨʳʝ ʚʨʦʞʜʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

Áɺ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʦʢʦʣʦ 7000 ʩʣʫʯʘʝʚ ʧʝʨʚʠʯʥʦʛʦ 

ʨʘʢʘ ʧʝʯʝʥʠ ʠ 130000 ʩʣʫʯʘʝʚ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ 

ʧʝʯʝʥʴ. 

Áʇʨʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ 

ʦʢʦʣʦ 18000 ʙʦʣʴʥʳʤ ʚʦʟʤʦʞʥʘ ʨʘʜʠʦʥʫʢʣʠʜʥʘʷ ʪʝʨʘʧʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʬʝʨ ʥʘ ʦʩʥʦʚʝ ʠʪʪʨʠʷ-90.  
 

 

 



ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

¾ɺʥʫʪʨʠʘʨʪʝʨʠʘʣʴʥʳʡ ʩʧʦʩʦʙ 
ʚʚʝʜʝʥʠʷ 

¾ʄʠʢʨʦʩʬʝʨʳ ʜʠʘʤʝʪʨʦʤ 25Ñ5 
ʤʠʢʨʦʥ ʵʤʙʦʣʠʟʠʨʫʶʪ 
ʘʨʪʝʨʠʦʣʳ ʠ ʢʘʧʠʣʷʨʳ ʦʧʫʭʦʣʠ 

¾ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʣʫʯʝʥʠʝ ʠ 
ʵʤʙʦʣʠʟʘʮʠʷ ʧʠʪʘʶʱʠʭ 
ʦʧʫʭʦʣʴ ʩʦʩʫʜʦʚ 



ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʧʨʦʙʣʝʤʳ 

¾ɼʦʩʪʦʠʥʩʪʚʘ 
·ʄʘʣʦʠʥʚʘʟʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚʚʝʜʝʥʠʷ 

·ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ 

·ʇʦʨʘʞʝʥʠʝ ʩʨʘʟʫ ʚʩʝʭ ʦʯʘʛʦʚ ʠ ʤʝʪʘʩʪʘʟʦʚ 
ʦʧʫʭʦʣʠ 

·ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʚʠʪʴ  ʚ ʦʧʫʭʦʣʴ ʧʨʘʢʪʠʯʝʩʢʠ 
ʣʶʙʫʶ ʜʦʟʫ ʠʟʣʫʯʝʥʠʷ 

¾ʇʨʦʙʣʝʤʳ 
·ʊʨʝʙʫʝʪ ʪʦʯʥʦʡ ʜʦʟʠʨʦʚʢʠ ʠ ʧʨʠʮʝʣʴʥʦʛʦ 
ʚʚʝʜʝʥʠʷ (ʘʥʛʠʦʛʨʘʬʠʷ) 

·ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʳ ʩʣʦʞʥʳʝ ʤʝʪʦʜʳ 
ʜʠʘʛʥʦʩʪʠʢʠ 



ʄʠʢʨʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʥʫʢʣʠʜʘ 

ʠʪʪʨʠʷ-90 

ʄʠʢʨʦʩʬʝʨʳ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ 

ʄʠʢʨʦʩʬʝʨʳ 

ʫʧʘʢʦʚʘʥʥʳʝ 

ʚ ʚʠʘʣʫ 



ɹʨʘʭʠʪʝʨʘʧʠʷ ï ʤʠʢʨʦʩʬʝʨʳ Y-90, 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ  

Åʀʟʛʦʪʦʚʣʝʥʠʝ (ʚʘʨʢʘ) ʠʪʪʨʠʡ 

ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ (YAS) ʩʪʝʢʣʘ 

Åʀʟʛʦʪʦʚʣʝʥʠʝ YAS ʤʠʢʨʦʰʘʨʠʢʦʚ 

Åʆʙʣʫʯʝʥʠʝ YAS ʤʠʢʨʦʰʘʨʠʢʦʚ ʚ ʷʜʝʨʥʦʤ 

ʨʝʘʢʪʦʨʝ ʠ ʧʦʣʫʯʝʥʠʝ ʠʟ ʥʠʭ ʤʠʢʨʦʩʬʝʨ 

ʦʩʥʦʚʝ ʥʘ ʨʘʜʠʦʥʫʢʣʠʜʘ ʠʪʪʨʠʷ-90 

Åʀʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (çʄʠʢʨʦʠʩʪʦʯʥʠʢʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʤʠʢʨʦʩʬʝʨʳ) 

ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʥʫʢʣʠʜʘ ʠʪʪʨʠʷ-90 



ɿɸʆ çʅʘʥʦɹʨʘʭʠʊʝʢè ʟʘʥʠʤʘʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ. 

ʉʝʛʦʜʥʷ ʠʜʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʚ 

ʆʕɿ ɼʫʙʥʘ. 

ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʨʪʥʝʨʦʤ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ Eckert & Ziegler AG, 

ʧʦʩʪʘʚʣʷʝʪ ʚ ʈʦʩʩʠʶ ʧʨʦʜʫʢʮʠʶ ʵʪʦʡ 

ʢʦʤʧʘʥʠʠ ʠ ʨʝʘʣʠʟʫʝʪ ʩʦʚʤʝʩʪʥʳʝ 

ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʷʜʝʨʥʦʡ 

ʤʝʜʠʮʠʥʳ (ʜʦʯʝʨʥʷʷ ʢʦʤʧʘʥʠʷ ï 

ʆʆʆ çɹɽɹʀɻè). 

ʆ ʢʦʤʧʘʥʠʠ 


