
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2010

ɸʊʆʄʅʆ-ʉʀʃʆɺɸʗ ʄʀʂʈʆʉʂʆʇʀʗ ʍʈʆʄʆʉʆʄ ʊʀʇɸ 

ʃɸʄʇʆɺʓʍ ʑɽʊʆʂ: ʊʆʇʆɻʈɸʌʀʗ ʇʆɺɽʈʍʅʆʉʊʀ 

ʈʅʇ-ʄɸʊʈʀʂʉɸ ʊʈɸʅʉʂʈʀʇʎʀʆʅʅʓʍ ɽɼʀʅʀʎ



ɸʨʭʠʪʝʢʪʫʨʘ ʛʝʥʦʤʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʥʫʪʨʠʷʜʝʨʥʳʝ 

ʢʦʤʧʘʨʪʤʝʥʪʳ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ

OôBrien et al.,2003



ɸʪʦʤʥʦ-ʩʠʣʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʝʨ ʠ ʤʝʪʘʬʘʟʥʳʭ ʭʨʦʤʦʩʦʤ ʧʪʠʮ

ʄʠʢʨʦʩʢʦʧ NTEGRA Aura (ʬʠʨʤʘ NT-MDT)



ʗʜʨʦ ʦʦʮʠʪʘ (ʟʘʨʦʜʳʰʝʚʳʡ ʧʫʟʳʨʝʢ) ʢʘʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ

ȱɒɇɊɎɕɛɇɓɔɄɂ:  

ÅɅɊɅɂɏɔɓɌɊɇ ɒɂɉɎɇɒɝ(Ɇɐ400 Õm Ʉ ɆɊɂɎɇɔɒɇ);

Åɕɑɒɐɛɇɏɏɂɡ ɔɇɗɏɊɌɂ ɎɊɌɒɐɊɏɜɇɌɘɊɋ;

ÅɄɐɉɎɐɈɏɐɓɔɞɊɓɓɍɇɆɐɄɂɏɊɋ ɡɆɒɂ in vivo;

ÅɗɒɐɎɐɓɐɎɝ ɑɒɊɐɃɒɇɔɂɠɔ ɖɐɒɎɕ òɍɂɎɑɐɄɝɗ 

ɛɇɔɐɌó;

ÅɐɔɆɇɍɞɏɝɇ ɔɒɂɏɓɌɒɊɑɘɊɐɏɏɝɇ ɇɆɊɏɊɘɝ  ɄɊɆɏɝ 

ɏɂ ɘɊɔɐɍɐɅɊəɇɓɌɐɎ ɕɒɐɄɏɇ.



ʄʝʪʦʜ ʪʨʝʭʤʝʨʥʦʛʦ (3D) ʘʥʘʣʠʟʘ 

ʘʨʭʠʪʝʢʪʫʨʳ ʷʜʨʘ ʦʦʮʠʪʦʚ ʧʪʠʮ ʠ ʘʤʬʠʙʠʡ
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ɿʘʨʦʜʳʰʝʚʳʡ ʧʫʟʳʨʝʢ ʤʦʞʥʦ ʚʨʫʯʥʫʶ 

ʠʟʦʣʠʨʦʚʘʪʴ ʠʟ ʦʦʮʠʪʦʚ ʧʪʠʮ ʠ ʘʤʬʠʙʠʡ
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38 ʭʨʦʤʦʩʦʤ

50 Õm

ʊʨʝʭʤʝʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʝʥʦʤʘ ʚ ʷʜʨʝ ʦʦʮʠʪʘ
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20 m

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʟʦʥʜʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʭʨʦʤʦʩʦʤ 

ʤʝʪʦʜʦʤ FISH (çʭʨʦʤʦʩʦʤʥʳʡ ʧʵʡʥʪʠʥʛè)

ʍʨʦʤʦʩʦʤʘ 4 ʢʫʨʠʮʳ

Derjusheva et al., 2004

ʍʨʦʤʦʩʦʤʳ ʧʪʠʮ ʚ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʣʦʚʳʭ ʢʣʝʪʢʘʭ



ʉʪʨʦʝʥʠʝ ʭʨʦʤʦʩʦʤ ʪʠʧʘ ʣʘʤʧʦʚʳʭ ʱʝʪʦʢ

ʍʠʘʟʤʳ

ʍʨʦʤʦʤʝʨʳ

ɻʦʤʦʣʦʛʠʯʥʳʝʭʨʦʤʦʩʦʤʳ

ʉʝʩʪʨʠʥʩʢʠʝ

ʭʨʦʤʘʪʠʜʳ

ʃʘʪʝʨʘʣʴʥʳʝ

ʧʝʪʣʠ ʊʨʘʥʩʢʨʠʧʮʠ-

ʦʥʥʳʝ

ʝʜʠʥʠʮʳ



ʍʨʦʤʦʤʝʨʥʦ-ʧʝʪʣʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʘʤʧʦʚʦʡ ʱʝʪʢʠ (ʃʑ):

ïʢʦʤʧʘʢʪʥʳʝ ʭʨʦʤʦʤʝʨʳ;

ïʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʝ ʙʦʢʦʚʳʝ ʧʝʪʣʠ.

ʉʪʨʫʢʪʫʨʘ ʭʨʦʤʦʩʦʤ ʚ ʷʜʨʝ ʦʦʮʠʪʘ

ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘII



ɸʪʦʤʥʦ-ʩʠʣʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʭʨʦʤʦʩʦʤ ʪʠʧʘ ʣʘʤʧʦʚʳʭ ʱʝʪʦʢ 

ʧʪʠʮ ʠ ʘʤʬʠʙʠʡ

ɻʠʩʪʦʥ ʅ4


