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ʄɽɼʀʎʀʅʉʂʀ ʉʒʂʈɸʑɽʅʀʗ ʀ ʊɽʈʄʀʅʀ 

ACA ï ʧʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

AchorA ï ʧʨʝʜʥʘ ʭʦʨʦʠʜʘʣʥʘ ʘʨʪʝʨʠʷ  

AcomA ï ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ  

ADPKD ï ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʧʦʣʠʢʠʩʪʦʟʥʘ ʙʲʙʨʝʯʥʘ ʙʦʣʝʩʪ 

AVF ï ʘʨʪʝʨʠʦʚʝʥʦʟʥʘ ʬʠʩʪʫʣʘ 

AVM ï ʘʨʪʝʨʠʦʚʝʥʦʟʥʘ ʤʘʣʬʦʨʤʘʮʠʷ 

A1 ï ʧʲʨʚʠ ʩʝʛʤʝʥʪ ʥʘ ʧʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

A2 ï ʚʪʦʨʠ ʩʝʛʤʝʥʪ ʥʘ ʧʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

BA ï ʙʘʟʠʣʘʨʥʘ ʘʨʪʝʨʠʷ  

CT ï ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ  

CTA ï ʢʦʤʧʶʪʲʨ-ʪʦʤʦʛʨʘʬʩʢʘ ʘʥʛʠʦʛʨʘʬʠʷ  

DSA ï ʜʠʛʠʪʘʣʥʦ ʩʫʙʪʨʘʭʠʨʘʥʘ ʘʥʛʠʦʛʨʘʬʠʷ 

DWI ï diffusion-weighted imaging 

FIA ï ʬʘʤʠʣʥʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ  

GDC ï Guglielmi detachable coil 

GOS ï Glasgow Outcome Scale 

H&H ï Hunt & Hess ʩʢʘʣʘ 

ICA ï ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ  

ICH ï ʚʲʪʨʝʤʦʟʲʯʥʘ ʭʝʤʦʨʘʛʠʷ  

ISAT ï ʄʝʞʜʫʥʘʨʦʜʥʦ ʧʨʦʫʯʚʘʥʝ ʟʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʚ ʨʝ-

ʟʫʣʪʘʪ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ 

ISUIA ï ʄʝʞʜʫʥʘʨʦʜʥʦ ʧʨʦʫʯʚʘʥʝ ʟʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ 

ʘʥʝʚʨʠʟʤʠ 

IVH ï ʠʥʪʨʘʚʝʥʪʨʠʢʫʣʥʘ ʭʝʤʦʨʘʛʠʷ  

IU ï ʤʝʞʜʫʥʘʨʦʜʥʘ ʝʜʠʥʠʮʘ 

MCA ï ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

MRA ï ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘ ʘʥʛʠʦʛʨʘʬʠʷ 
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MRI ï ʷʜʨʝʥʦ-ʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ 

mRS ï ʤʦʜʠʬʠʮʠʨʘʥʘ ʩʢʘʣʘ ʥʘ Rankin 

M1 ï ʧʲʨʚʠ ʩʝʛʤʝʥʪ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

M2 ï ʚʪʦʨʠ ʩʝʛʤʝʥʪ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

NA ï ʥʝ ʝ ʧʨʠʣʦʞʠʤʦ 

OphtA ï ʦʬʪʘʣʤʠʯʝʥ ʩʝʛʤʝʥʪ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ 

PCA ï posterior cerebral artery 

PcomA ï posterior communicating artery  

PICA ï posterior inferior cerebellar artery 

P1 ï ʧʲʨʚʠ ʩʝʛʤʝʥʪ ʥʘ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

P2 ï ʚʪʦʨʠ ʩʝʛʤʝʥʪ ʥʘ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ 

SCA ï ʛʦʨʥʘ ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ  

SD ï ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ  

SEM ï ʝʣʝʢʪʨʦʥʥʦʤʠʢʨʦʩʢʦʧʩʢʦ ʩʢʘʥʠʨʘʥʝ  

ShypA ï ʛʦʨʥʘ ʭʠʧʦʬʠʟʥʘ ʘʨʪʝʨʠʷ 

SPECT ï ʝʜʥʦʬʦʪʦʥʥʘ ʝʤʠʩʠʦʥʥʘ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ 

TIA/ʊʀɸ ï ʪʨʘʥʟʠʪʦʨʥʘ ʠʩʭʝʤʠʯʥʘ ʘʪʘʢʘ  

VBA ï ʚʝʨʪʝʙʨʦʙʘʟʠʣʘʨʥʠ ʘʨʪʝʨʠʠ  

2D ï ʜʚʫʠʟʤʝʨʝʥ, 3D ï ʪʨʠʠʟʤʝʨʝʥ  

3DRA ï three-dimensional rotational angiography  

ʉɸʍ ï ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ 
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ʉʊɸʊʀʉʊʀʏɽʉʂʀ ʉʒʂʈɸʑɽʅʀʗ 

a  ï ʥʠʚʦ ʥʘ ʟʥʘʯʠʤʦʩʪ  

c
2
  ï ʭʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ  

F  ï ʪʝʩʪ ʥʘ Fisher  

max  ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ  

min  ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ  

n  ï ʦʙʝʤ ʥʘ ʠʟʚʘʜʢʘʪʘ  

p  ï ʚʝʨʦʷʪʥʦʩʪ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʜʘ ʝ ʚʷʨʥʘ  

r  ï ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʢʦʨʝʣʘʮʠʷ  

SD  ï ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ  

OR  ï ʦdds ratio 

RR  ï ʦʪʥoʩʠʪʝʣʝʥ ʨʠʩʢ 
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ɺʒɺɽɼɽʅʀɽ 

ʉʨʝʜ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʤʘʣʢʘʪʘ ʧʦʜʛ-

ʨʫʧʘ ʦʪ ʩʣʦʞʥʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʧʨʝʜʩʪʘʚ-

ʣʷʚʘ ʝʜʠʥ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʧʨʦʙʣʝʤʠ ʟʘ ʩʲʚʨʝʤʝʥʥʠʷ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦ-

ʥʘʣʠʩʪ. ʂʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠʤʝʪʦ, ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʧʦʜʭʦʜʠ ʟʘ ʣʝʯʝʥʠʝʪʦ 

ʥʘ ʪʝʟʠ ʣʝʟʠʠ ʥʝ ʩʘ ʫʪʚʲʨʜʝʥʠ ʠ ʜʦ ʜʥʝʩ.  

ʊʝʭʥʠʯʝʩʢʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʘʥʝʚʨʠʟʤʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʝ ʫʩ-

ʣʦʞʥʷʚʘ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʪʝ ʩʝ ʧʨʝʟʝʥʪʠʨʘʪ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʤʦʟʲʯʝʥ ʠʥ-

ʩʫʣʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ (ʉɸʍ). ʄʝʪʦʜʠʪʝ ʟʘ 

ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʦʩʲʜʦʚʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ 

ʘʥʝʚʨʠʟʤʠ, ʩʝ ʨʘʟʚʠʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʚʝʢʘ. ɺʘʞʥʦ ʝ ʜʘ 

ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʜʠʘʛʥʦʩʪʠʯʥʠʷʪ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠʷʪ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʠʥʩʪ-

ʨʫʤʝʥʪʘʨʠʫʤ ʥʘʧʨʝʜʚʘʪ ʠ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ. ʅʘʪ-

ʨʫʧʘʥʠʪʝ ʩʚʝʪʦʚʥʠ ʧʦʟʥʘʥʠʷ ʠ ʦʧʠʪ ʚ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʣʝʟʠʠ ʩʘ ʧʨʝʜʦʩ-

ʪʘʚʠʣʠ ʥʷʢʦʣʢʦ ʥʘʩʦʢʠ ï ʘ ʠʤʝʥʥʦ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʜʥʝʩ ʩʣʦʞʥʠʪʝ 

ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʩʘ Ăʦʚʣʘʜʷʝʤʠñ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʢʘʯʝʩʪʚʦ ʠ ʫʩʧʝʰʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʣʝʯʝʥʠʝʪʦ ʚʲʨʚʷʪ ʫʩʧʦ-

ʨʝʜʥʦ ʩ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʧʘʮʠʝʥʪ.  

ɼʥʝʩ ʚʦʜʝʱʘʪʘ ʤʝʪʦʜʠʢʘ ʚ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʝ 

ʧʨʝʜʩʪʘʚʝʥʘ ʦʩʥʦʚʥʦ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʤʦʜʘʣʥʦʩʪ (Molyneux et al., 

2005). ɼʦʨʠ ʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥ-

ʜʝʥʮʠʷʪʘ ʟʘ Ăʜʝʪʨʦʥʠʨʘʥʝʪʦñ ʥʘ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʘʪʘ ʭʠʨʫʨʛʠʷ ʢʘʪʦ ʪʝʨʘ-

ʧʠʷ ʥʘ ʧʲʨʚʠ ʠʟʙʦʨ (ʄʘʨʠʥʦʚ ʠ ʩʲʪʨ., 2013). ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʭʥʦʣʦʛʠʯ-

ʥʠʷ ʧʨʦʛʨʝʩ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʧʦʜʭʦʜ ʙʠʣʦ ʪʦ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ, ʠʣʠ ʤʠʢ-

ʨʦʭʠʨʫʨʛʠʯʝʥ, ʣʝʯʝʥʠʝʪʦ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʩʝ 

ʩʚʲʨʟʚʘ ʩ ʠʟʚʝʩʪʥʠ ʢʣʠʥʠʯʥʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ, ʩʤʲʨʪʥʦʩʪ ʠ ʠʥ-

ʚʘʣʠʜʠʟʘʮʠʷ (Pierot et al., 2021) ʀʤʝʥʥʦ ʟʘ ʪʦʚʘ ʨʝʰʝʥʠʝʪʦ ʟʘ ʧʦʜʣʘʛʘʥʝ 
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ʥʘ ʣʝʯʝʥʠʝ ʠ ʟʘ ʚʠʜʘ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʧʦʜʭʦʜ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʟʝʪʦ ʦʪ 

ʧʘʮʠʝʥʪʘ, ʥʝʛʦʚʠ ʙʣʠʟʢʠ ʠʣʠ ʥʝʛʦʚ ʟʘʢʦʥʝʥ ʧʨʝʜʩʪʘʚʠʪʝʣ, ʩʣʝʜ ʢʘʪʦ ʩʘ 

ʙʠʣʠ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʘʥ ʟʘ ʢʣʠʥʠʯʥʘʪʘ ʝʚʦʣʶʮʠʷ ʥʘ ʤʦʟʲʯʥʠʪʝ 

ʘʥʝʚʨʠʟʤʠ ʠ ʨʠʩʢʦʚʝʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʣʝʯʝʥʠʝʪʦ.  

ʊʦʚʘ ʥʘʣʘʛʘ ʚʩʝʢʠ ʨʝʬʝʨʝʥʪʝʥ ʮʝʥʪʲʨ, ʘʥʛʘʞʠʨʘʥ ʩ ʣʝʯʝʥʠʝʪʦ ʥʘ 

ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ, ʜʘ ʘʥʘʣʠʟʠʨʘ ʠ ʧʨʝʜʦʩʪʘʚʠ ʩʦʙʩʪʚʝʥʠ ʜʘʥʥʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ (Sirakov et al., 2018). 

ʅʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʝ ʢʘʩʘʝ ʟʘ ʢʲʨʚʷʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʠʣʠ ʟʘ ʩʣʫʯʘʡ-

ʥʦ ʦʪʢʨʠʪʘ ʣʝʟʠʷ, ʣʝʯʝʥʠʝʪʦ ʝ ʠʥʜʠʮʠʨʘʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ʨʠʩʢʦʚʝʪʝ ʦʪ 

ʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʥʝ ʥʘʜʚʠʰʘʚʘʪ ʨʠʩʢʘ ʦʪ ʝʩʪʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʟʘ-

ʙʦʣʷʚʘʥʝʪʦ. ʊʘʢʘ ʦʩʥʦʚʥʠʷʪ ʧʨʠʥʮʠʧ ʚ ʤʝʜʠʮʠʥʩʢʘʪʘ ʧʨʦʬʝʩʠʷ, ʟʘʣʝʛʥʘʣ 

ʦʱʝ ʚ ʍʠʧʦʢʨʘʪʦʚʘʪʘ ʢʣʝʪʚʘ ï ĂPrimum non nocereò, ʦʩʪʘʚʘ ʥʘʧʲʣʥʦ ʚʘ-

ʣʠʜʝʥ.  

ɺ ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʪʘ ʤʥʦʛʦʧʨʦʬʠʣʥʘ ʙʦʣʥʠʮʘ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ 

ʧʲʨʚʦʪʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʝ ʠʟʚʲʨ-

ʰʝʥʦ ʧʨʝʟ ʶʣʠ 2011 ʛ. ʜʦ ʥʦʝʤʚʨʠ 2022 ʛ. ʦʙʱʦ 1384 ʘʥʝʚʨʠʟʤʠ ʩʘ ʣʝʢʫ-

ʚʘʥʠ ʫʩʧʝʰʥʦ ʠʣʠ ʥʝʫʩʧʝʰʥʦ ʧʨʠ 1261 ʧʘʮʠʝʥʪʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ 

ʪʨʫʜ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʘʥʛʠʦʛʨʘʬʩʢʠʪʝ ʠ ʢʣʠʥʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʚʩʠʯ-

ʢʠ ʪʨʝʪʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʥʘʰʝʪʦ ʣʝʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ. ɺ 

ʙʲʣʛʘʨʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʜʦ ʤʦʤʝʥʪʘ ʜʘʥʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʣʝʯʝʥʠʝʪʦ ʥʘ 

ʪʦʟʠ ʚʠʜ ʤʦʟʲʯʥʦʩʲʜʦʚʦ ʟʘʙʦʣʷʚʘʥʝ, ʦʩʪʘʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʛʨʘʥʠʯʝʥʠ, 

ʜʦʨʠ ʣʠʧʩʚʘʱʠ.  
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ʃʀʊɽʈɸʊʋʈɽʅ ʆɹɿʆʈ 

1.1. ʂʣʘʩʠʬʠʢʘʮʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ  

1.1.1. ʆʙʱʘ ʢʣʘʩʠʬʠʢʘʮʠʷ  

ʊʝʨʤʠʥʲʪ Ăʘʥʝʚʨʠʟʤʘñ ʧʨʦʠʟʭʦʞʜʘ ʦʪ ʛʨʲʮʢʘʪʘ ʜʫʤʘ aneurysma, 

ana ʦʟʥʘʯʘʚʘ Ăʥʘʧʨʝʯʝʥñ ʠ eurys Ăʰʠʨʦʢñ. ɸʥʝʚʨʠʟʤʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ 

ʦʛʨʘʥʠʯʝʥʘ ʠ ʧʝʨʩʠʩʪʠʨʘʱʘ ʜʠʣʘʪʘʮʠʷ ʥʘ ʩʪʝʥʘʪʘ ʥʘ ʢʨʲʚʦʥʦʩʝʥ ʩʲʜ ʠ ʩʝ 

ʦʙʨʘʟʫʚʘ ʦʪ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʩʪʝʥʘʪʘ ʥʘ ʩʲʜʘ, ʢʦʠʪʦ 

ʧʨʝʪʲʨʧʷʚʘʪ ʜʲʣʙʦʢʠ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ (Stehbens 1963). ʀʥʪʨʘʢʨʘʥʠ-

ʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʥʘʡ-ʯʝʩʪʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʤʦʨʬʦʣʦ-

ʛʠʯʥʠ, ʛʝʦʤʝʪʨʠʯʥʠ ʠʣʠ ʝʪʠʦʣʦʛʠʯʥʠ ʢʨʠʪʝʨʠʠ. ʄʦʨʬʦʣʦʛʠʯʥʦ ʘʥʝʚ-

ʨʠʟʤʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʘʢʫʣʘʨʥʠ ʠ ʥʝʩʘʢʫʣʘʨʥʠ (ʠʣʠ ʬʫ-

ʟʠʬʦʨʤʝʥʠ) ʚʠʜʦʚʝ. ʉʘʢʫʣʘʨʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʦʙʭʚʘʱʘʪ ʯʘʩʪ ʦʪ ʦʙʠʢʦʣʢʘ-

ʪʘ ʥʘ ʘʨʪʝʨʠʷʪʘ, ʦʪ ʢʦʷʪʦ ʧʨʦʠʟʣʠʟʘʪ, ʠ ʠʤʘʪ ʝʜʠʥ ʦʪʚʦʨ, ʥʘʨʠʯʘʥ ʯʝʩʪʦ 

ʰʠʡʢʘ. ʌʫʟʠʬʦʨʤʝʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʦʙʭʚʘʱʘʪ ʮʷʣʘʪʘ ʮʠʨʢʫʤʬʝʨʝʥʮʠʷ ʥʘ 

ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʪʝʥʘ ʠ ʥʷʤʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʙʦʩʦʙʝʥʘ ʰʠʡʢʘ. ɽʪʠʦʣʦ-

ʛʠʯʥʦ ʧʦʚʝʯʝʪʦ ʘʥʝʚʨʠʟʤʠ ʩʘ ʠʜʠʦʧʘʪʠʯʥʠ ʠ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʚʲʟʥʠʢ-

ʚʘʥʝʪʦ ʠʤ ʝ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʤʙʠʥʘʮʠʷ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ ʚ ʘʨʭʠʪʝʢ-

ʪʦʥʠʢʘʪʘ ʥʘ ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʪʝʥʘ ʠ ʭʝʤʦʜʠʥʘʤʠʯʥʠ ʬʘʢʪʦʨʠ. ʈʷʜʢʦ ʤʦʞʝ 

ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʩʧʝʮʠʬʠʯʥʘ ʧʘʪʦʛʝʥʝʟʘ, ʥʦ ʥʷʢʦʠ ʘʥʝʚʨʠʟʤʠ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʝʪʠʦʣʦʛʠʯʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʜʠʩʝʢʠʨʘʱʠ, ʠʥʬʝʢʮʠʦʟʥʠ 

(ʠʣʠ ʤʠʢʦʪʠʯʥʠ), ʪʨʘʚʤʘʪʠʯʥʠ ʠʣʠ ʘʥʝʚʨʠʟʤʠ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʘʨʪʝʨʠʦʚʝ-

ʥʦʟʥʠ ʤʘʣʬʦʨʤʘʮʠʠ (ɸɺʄ). 

ʉʘʢʫʣʘʨʥʠ ʘʥʝʚʨʠʟʤʠ  

ʉʘʢʫʣʘʨʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʘ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʷʪ ʪʠʧ ʠ ʧʨʝʜʩʪʘʚʣʷ-

ʚʘʪ ʜʦ 98% ʦʪ ʚʩʠʯʢʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ (Yasargil, 1984). ʇʨʝ-

ʜʠʤʥʦ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦ ʭʦʜʘ ʥʘ ʚʠʣʠʟʠʝʚʠʷ ʢʨʲʛ ʠʣʠ ʥʝʛʦʚʠʪʝ ʦʩʥʦʚʥʠ 
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ʢʣʦʥʦʚʝ. ʌʦʨʤʠʨʘʪ ʩʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʘʨʪʝʨʠʘʣʥʠʪʝ ʙʠʬʫʨʢʘʮʠʠ. ʊʝ ʧʨʝʜʩ-

ʪʘʚʣʷʚʘʪ ʪʦʨʙʦʚʠʜʥʠ ʨʘʟʰʠʨʝʥʠʷ ʥʘ ʩʲʜʘ ʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʰʠʡʢʘ, ʪʷʣʦ ʠ 

ʬʫʥʜʫʩ. ʂʨʲʚʪʘ ʥʘʚʣʠʟʘ ʧʦ ʧʦʩʦʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. ʊʷʣʦʪʦ ʠ 

ʬʫʥʜʫʩʲʪ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʢʨʲʚʦʪʦʢʘ ʚ ʭʨʘʥʝʱʠʷ ʩʲʜ, 

ʨʝʩʧʝʢʪʠʚʥʦ ʧʦ-ʛʦʣʝʤʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚ ʧʦ-ʧʨʦʢʩʠʤʘʣʥʠʪʝ 

ʯʘʩʪʠ ʥʘ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘɦ ʝʥʠʝ ï ʬʠʛ. 1. ʄʦʨʬʦʣʦʛʠʯʥʦ ʧʨʠ ʪʝʟʠ 

ʘʥʝʚʨʠʟʤʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʬʦʢʘʣʥʠ ʥʝʩʲʚʲʨʰʝʥ-

ʩʪʚʘ, ʥʘʨʝʯʝʥʠ Ăʣʦʙʫʣʠñ. ʇʨʠ ʥʘʩʢʦʨʦ ʢʲʨʚʝʣʠʪʝ ʘʥʝʚʨʠʟʤʠ ʦʙʠʢʥʦʚʝʥʦ 

ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʤʝʥʥʦ ʪʘʢʠʚʘ ʬʦʢʘʣʥʠ ʩʘʢʫʣʘʨʥʠ ʜʠʣʘʪʘʮʠ, ʟʘ ʢʦʠʪʦ ʩʝ 

ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʩʘ ʦʙʣʘʩʪʪʘ, ʚ ʢʦʷʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʩʝ ʧʫʢʘ. (Suzuki & 

Ohara, 1978). 

 

ʌʠʛʫʨʘ 1. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʘʢʫʣʘʨʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʨʘʟʧʦʣʦʞʝ-

ʥʘ ʧʦ ʭʦʜʘ ʥʘ ʜʷʩʥʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ. ʄʦʞʝ ʜʘ ʙʲʜʝ ʚʠʜʷʥ ʜʲʱʝʨʝʥ ʘʥʝʚ-

ʨʠʟʤʘʣʝʥ ʩʘʢ ʧʦ ʬʦʨʤʘʪʘ ʥʘ ʬʦʢʘʣʥʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʬʫʥʜʫʩʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʇʦʚʝʯʝʪʦ ʩʘʢʫʣʘʨʥʠ ʘʥʝʚʨʠʟʤʠ ʩʝ ʧʦʷʚʷʚʘʪ ʧʨʠ ʘʧʠʢʘʣʥʠʷ ʲʛʲʣ ʥʘ 

ʘʨʪʝʨʠʘʣʥʠʪʝ ʙʠʬʫʨʢʘʮʠʠ, ʢʲʜʝʪʦ ʚʲʪʨʝʰʥʠʪʝ ʩʲʜʦʚʠ ʩʣʦʝʚʝ ʭʝʨʥʠʠʨʘʪ 

ʯʨʝʟ ʣʦʢʘʣʠʟʠʨʘʥ ʜʝʬʝʢʪ ʚʲʚ ʚʲʪʨʝʰʥʘʪʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ. ʉʣʝʜʦʚʘʪʝʣ-

ʥʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʩʪʝʥʠʪʝ ʥʘ ʩʘʢʫʣʘʨʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʥʷʤʘʪ ʤʝʜʠʷ ʠʣʠ 
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ʚʲʪʨʝʰʥʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʮʝʣʦʩʪʪʘ ʥʘ ʝʥʜʦʪʝʣʥʠʷ 

ʩʣʦʡ ʦʙʠʢʥʦʚʝʥʦ ʣʠʧʩʚʘ ʠʣʠ ʝ ʯʘʩʪʠʯʥʦ ʥʘʨʫʰʝʥʘ, ʢʘʪʦ ʬʠʟʠʦʣʦʛʠʯʝʥ 

ʩʲʜʦʚ ʝʥʜʦʪʝʣ ʩʝ ʜʦʢʫʤʝʥʪʠʨʘ ʩʘʤʦ ʧʨʠ ʘʥʝʚʨʠʟʤʠ ʩ ʜʠʘʤʝʪʨ̡ ʧʦʜ 3 mm.  

 

ʌʠʛʫʨʘ 2. ʄʠʢʨʦʩʢʦʧʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʥ ʩʲʜʦʚ ʝʥʜʦʪʝʣ, ʥʘʙʣʶʜʘʚʘʥ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. Ăʈñ ʧʦʢʘʟʚʘ ʧʦʩʦʢʘʪʘ 

ʢʲʤ ʚʲʪʨʝʰʥʦʩʪʪʘ ʥʘ ʣʫʤʝʥʘ ʥʘ ʭʨʘʥʝʱʠʷ ʘʨʪʝʨʠʘʣʝʥ ʩʲʜ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ  

ʉʦʙʩʪʚʝʥʘʪʘ ʩʪʝʥʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʬʫʥʜʫʩʘ ʦʩʥʦʚʥʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʘʮʝʣʫʣʘʨʥʘ ʬʠʙʨʦʠʜʥʘ ʪʲʢʘʥ. ʇʨʠ ʥʘʣʠ-

ʯʠʝ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʝʭʦʜʘ ʘʥʝʚʨʠʟʤʘʣʥʘ 

ʰʠʡʢʘ ï ʭʨʘʥʝʱ ʩʲʜ, ʤʘʢʘʨ ʠ ʨʷʜʢʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ ʠ ʥʷʢʦʠ ʢʣʝ-

ʪʲʯʥʠ ʝʣʝʤʝʥʪʠ, ʢʘʪʦ ʧʝʥʝʩʪʠ ʢʣʝʪʢʠ, ʣʠʧʦʬʘʛʠ ʠ ʭʦʣʝʩʪʝʨʦʣʥʠ ʮʝʧʥʘ-

ʪʠʥʠ. ʎʠʪʦʣʦʛʠʯʥʦ ʚʲʪʨʝʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʝ ʛʣʘʜʢʘ, ʘʢʦ 

ʝʥʜʦʪʝʣʲʪ ʝ ʧʲʣʝʥ, ʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʠ ʘʜʭʝʟʠʨʘʣʠ ʤʠʢʨʦʩʢʦ-

ʧʠʯʥʠ ʪʨʦʤʙʦʮʠʪʥʠ ʘʛʨʝʛʘʮʠʠ ʚ ʦʙʣʘʩʪʠ, ʢʲʜʝʪʦ ʪʦʡ ʝ ʥʝʩʲʚʲʨʰʝʥ ʠʣʠ 

ʥʝʧʲʣʝʥ (Sahs, 1966, Suzuki & Ohara, 1978). ʇʦʜʦʙʥʠ ʠʟʤʝʥʝʥʠʷ ʟʘʝʜʥʦ ʩ 

ʠʟʪʲʥʷʚʘʥʝ ʥʘ ʩʪʝʥʘʪʘ ʩʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʫʥʜʫʩʘ ʠ ʣʦʙʫʣʠ-

ʪʝ, ʢʲʜʝʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʨʘʟʢʲʩʚʘ. ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʨʘʟ-

ʢʲʩʚʘʥʝʪʦ ʝ ʚʪʦʨʠʯʥʦ ʠ ʚʲʟʥʠʢʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʤʝʥʝʥʘʪʘ 

ʛʝʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠʷ ʢʨʲʚʦʪʦʢ (Crompton, 

1966). ʉʲʱʝʩʪʚʫʚʘʪ ʦʙʘʯʝ ʠ ʪʚʲʨʜʝʥʠʷ, ʯʝ ʤʠʢʨʦʪʨʦʤʙʦʟʠʪʝ, ʢʦʠʪʦ ʚʲʟ-

ʥʠʢʚʘʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʫʥʜʫʩʘ ʥʘ ʥʷʢʦʠ ʘʥʝʚʨʠʟʤʠ, ʤʦʛʘʪ ʜʘ ʩʧʦʤʘʛʘʪ ʟʘ 

ʮʠʪʦʣʠʟʘʪʘ ʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʜʝʬʝʢʪʠ ʚ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʩʪʝʥʘ.  
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ʇʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʩʘʢʫʣʘʨʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʦʩʪʘʚʘ ʥʝʥʘʧʲʣʥʦ ʠʟʷʩʥʝ-

ʥʘ ʠ ʩʝ ʩʯʠʪʘ, ʯʝ ʦʩʥʦʚʝʥ ʪʨʠʛʝʨʝʥ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʥ ʤʝʭʘʥʠʟʲʤ ʩʘ 

ʩʪʨʫʢʪʫʨʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʪʝʥʘ. ʆʩʥʦʚʥʠʷʪ ʬʘʢʪʦʨ, ʜʦʧʨʠ-

ʥʘʩʷʱ ʟʘ ʟʜʨʘʚʠʥʘʪʘ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʨʪʝʨʠʠ, ʝ ʥʝʧʦʢʲʪʥʘʪʘ ʚʲʪʨʝʰʥʘ 

ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʥʘ ʠʥʪʠʤʘʪʘ, ʢʦʷʪʦ ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ʝʣʘʩʪʠʯʝʥ ʩʣʦʡ ʚ 

ʩʲʩʪʘʚʘ ʥʘ ʮʝʨʝʙʨʘʣʥʠʪʝ ʘʨʪʝʨʠʠ (Stehbens, 1963). ʇʦʨʘʜʠ ʪʦʚʘ ʩʝ ʧʨʝʜ-

ʧʦʣʘʛʘ, ʯʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦʪʦ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠ-

ʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʭʝʤʦʜʠʥʘʤʠʯʝʥ ʩʪʨʝʩ ʦʪ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠʷ ʢʨʲʚʦ-

ʪʦʢ ʝ ʟʘʜʲʣʞʠʪʝʣʝʥ ʝʣʝʤʝʥʪ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (Glynn, 1940, 

Crawford, 1959). ʇʦʚʝʯʝʪʦ ʩʘʢʫʣʘʨʥʠ ʘʥʝʚʨʠʟʤʠ ʩʝ ʨʘʟʚʠʚʘʪ ʥʘ ʘʧʝʢʩʘ ʥʘ 

ʘʨʪʝʨʠʘʣʥʘʪʘ ʙʠʬʫʨʢʘʮʠʷ, ʢʲʜʝʪʦ ʭʝʤʦʜʠʥʘʤʠʯʥʠʷʪ ʩʪʨʝʩ ʝ ʤʘʢʩʠʤʘʣʥʦ 

ʢʦʥʮʝʥʪʨʠʨʘʥ ï ʬʠʛ. 3. ʊʘʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʙʠʬʫʨʢʘʮʠʦʥʥʠʷ ʢʨʲʚʦ-

ʪʦʢ ʚʦʜʠ ʜʦ ʧʨʦʛʨʝʩʠʚʥʘ ʜʝʛʝʥʝʨʘʮʠʷ ʥʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚ ʩʲʩʪʘ-

ʚʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ.  

 

ʌʠʛʫʨʘ 3. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʦʣʷʤʘ ʩʘʢʫʣʘʨʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʨʘʟ-

ʧʦʣʦʞʝʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʠʬʫʨʢʘʮʠʪʘ ʥʘ ʙʘʟʠʣʘʨʥʘʪʘ ʘʨʪʝʨʠʷ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙ-

ʨʘʞʝʥʠʝ 

ʇʨʝʜʠ ʨʫʧʪʫʨʘʪʘ ʩʪʝʥʘʪʘ ʥʘ ʩʘʢʫʣʘʨʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʧʨʝʪʲʨʧʷʚʘ ʠʟ-

ʚʝʩʪʥʠ ʮʠʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ, ʢʘʪʦ ʘʧʦʧʪʦʟʘ, ʜʝʝʥʜʦʪʝʣʠʟʘʮʠʷ, ʤʠʢʨʦʩ-

ʢʦʧʠʯʥʘ ʧʨʠʩʪʝʥʥʘ ʪʨʦʤʙʦʟʘ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʘ ʛʣʘʜʢʦʤʫʩʢʫʣʥʠ ʢʣʝʪʢʠ ʠ 
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ʠʥʬʠʣʪʨʘʮʠʷ ʥʘ ʤʘʢʨʦʬʘʛʠ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʪʝʥʘʪʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ (Frºsen et al., 2004). ʈʝʮʝʧʪʦʨʠʪʝ, ʟʘ ʢʦʠʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʨʝʛʫʣʠʨʘʪ ʧʨʦʮʝʩʘ ʥʘ ʨʝʤʦʜʝʣʠʨʘʥʝ, ʩʘ ʚʘʩʢʫʣʘʨʝʥ ʝʥʜʦʪʝʣʝʥ ʨʘʩʪʝʞʝʥ 

ʬʘʢʪʦʨ, ʪʨʘʥʩʬʦʨʤʠʨʘʱ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ-ʙʝʪʘ ʠ ʦʩʥʦʚʥʠ ʨʝʮʝʧʪʦʨʠ ʥʘ 

ʬʠʙʨʦʙʣʘʩʪʥʠʷ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ (Frºsen et al., 2006). ʊʝʟʠ ʨʝʮʝʧʪʦʨʠ ʩʘ 

ʧʦʪʝʥʮʠʘʣʥʠ ʤʠʰʝʥʠ ʟʘ ʙʠʦʘʢʪʠʚʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪʝʭʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʧʦʢʨʠʪʠʷ ʠʣʠ ʟʘ ʣʝʢʘʨʩʪʚʝʥʘ ʪʝʨʘʧʠʷ, ʥʘʩʦʯʝʥʘ 

ʢʲʤ ʫʢʨʝʧʚʘʥʝ ʩʪʝʥʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʥʝʡʥʦʪʦ 

ʨʘʟʢʲʩʚʘʥʝ (Frºsen et al., 2006).  

ʅʝʩʘʢʫʣʘʨʥʠ ʘʥʝʚʨʠʟʤʠ  

ʅʝʩʘʢʫʣʘʨʥʠ ʘʥʝʚʨʠʟʤʠ ʝ ʩʲʙʠʨʘʪʝʣʝʥ ʪʝʨʤʠʥ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʚ 

ʩʝʙʝ ʩʠ ʦʥʝʟʠ ʘʥʝʚʨʠʟʤʘʣʥʠ ʜʠʣʘʪʘʮʠʠ, ʢʦʠʪʦ ʛʝʦʤʝʪʨʠʯʥʦ ʩʝ ʨʘʟʣʠʯʘ-

ʚʘʪ ʦʪ ʢʣʘʩʠʯʝʩʢʦʪʦ ʧʦʥʷʪʠʝ ï ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ. ʊʝʟʠ ʣʝʟʠʠ ʚʘ-

ʨʠʨʘʪ ʧʦ ʬʦʨʤʘ, ʢʘʪʦ ʧʨʠ ʪʷʭ ʯʝʩʪʦ ʦʩʥʦʚʥʘʪʘ ʘʨʪʝʨʠʷ, ʩ ʢʦʷʪʦ ʩʘ ʩʚʲʨ-

ʟʘʥʠ, ʤʦʞʝ ʜʘ ʝ ʧʨʝʪʲʨʧʷʣʘ ʩʣʦʞʥʠ ʤʦʨʬʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ. ʊʝ ʦʙʠʢʥʦ-

ʚʝʥʦ ʚʲʟʥʠʢʚʘʪ ʢʘʪʦ ʘʩʠʤʝʪʨʠʯʥʦ ʘʨʪʝʨʠʘʣʥʦ ʨʘʟʰʠʨʝʥʠʝ, ʧʨʠʯʠʥʝʥʦ ʦʪ 

ʧʦʜʣʝʞʘʱʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʥʦ ʤʦʛʘʪ ʩʲʱʦ ʜʘ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʬʦʢʘʣʥʦ ʩʲ-

ʜʦʚʦ ʫʚʨʝʞʜʘʥʝ ï ʚʲʟʧʘʣʝʥʠʝ, ʷʪʨʦʛʝʥʥʘ ʪʨʘʚʤʘ, ʥʝʦʧʣʘʟʠʷ.  

ɿʘʛʫʙʘʪʘ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʝʣʘʩʪʠʯʥʦʩʪ ʥʘ ʩʪʝʥʘʪʘ ʥʘ ʘʨʪʝʨʠʘʣʥʠʷ ʩʲʜ 

ʚʦʜʠ ʜʦ ʥʝʩʠʤʝʪʨʠʯʥʘ, ʝʢʪʘʪʠʯʥʘ ʜʠʣʘʪʘʮʠʷ, ʢʦʷʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʧʦ ʭʦʜʘ ʥʘ ʚʝʨʪʝʙʨʘʣʥʠʪʝ, ʙʘʟʠʣʘʨʥʘʪʘ ʠʣʠ ʧʨʦʢʩʠʤʘʣʥʠʪʝ ʩʝʛʤʝʥ-

ʪʠ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ (Anson et al., 1996). ʇʨʦʛʨʝʩʠʷʪʘ ʦʪ 

ʝʢʪʘʪʠʯʥʘ ʮʠʨʢʫʤʬʝʨʝʥʪʥʘ ʜʠʣʘʪʘʮʠʷ ʜʦ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʥʝʩʘʢʫʣʘʨʥʘ 

ʘʥʝʚʨʠʟʤʘ ʚʝʨʦʷʪʥʦ ʩʝ ʠʥʠʮʠʠʨʘ ʦʪ ʜʝʛʝʥʝʨʘʮʠʷ ʥʘ ʩʪʝʥʘʪʘ ʠ ʩʝ ʚʣʦʰʘʚʘ 

ʦʪ ʧʨʦʤʝʥʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠʷ ʢʨʲʚʦʪʦʢ. ɿʘ ʨʘʟʣʠ-

ʢʘ ʦʪ ʩʘʢʮʠʬʦʨʤʝʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʧʨʠ ʥʝʩʘʢʫʣʘʨʥʠʪʝ ʣʝʟʠʠ ʩʝ ʩʲʟʜʘʚʘʪ 

ʭʝʤʦʜʠʥʘʤʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʚʲʪʨʝʩʲʜʦʚʠ ʠ ʥʘʡ-ʯʝʩʪʦ 

ʧʨʠʩʪʝʥʥʠ ʤʘʢʨʦʪʨʦʤʙʦʟʠ. ʀʥʪʨʘʣʫʤʠʥʘʣʥʘʪʘ ʪʨʦʤʙʦʟʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ 
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ʜʦ ʤʠʢʨʦ- ʠʣʠ ʤʘʢʨʦʪʨʦʤʙʦʝʤʙʦʣʠʠ ʚ ʧʝʨʠʬʝʨʥʠʪʝ ʠ ʜʠʩʪʘʣʥʦ ʨʘʟʧʦ-

ʣʦʞʝʥʠ ʘʨʪʝʨʠʠ. ʉʧʦʨʝʜ ʪʝʭʥʠʷ ʨʘʜʠʦʣʦʛʠʯʝʥ ʚʠʜ ʥʝʩʘʢʫʣʘʨʥʠʪʝ ʠʥʪ-

ʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʣʦʚʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʬʫ-

ʟʠʬʦʨʤʝʥʠ ʠ ʜʦʣʠʭʦʝʢʪʘʪʠʯʥʠ (Flemming et al., 2004) ï ʬʠʛ. 4. ɻʠʛʘʥʪʩ-

ʢʠʪʝ ʬʫʟʠʬʦʨʤʝʥʠ ʘʥʝʚʨʠʟʤʠ ʩʝ ʧʨʦʷʚʷʚʘʪ ʩʲʩ ʩʠʤʧʪʦʤʠ ʥʘ ʤʘʩʝʬʝʢʪ 

ʚʲʨʭʫ ʤʦʟʲʯʥʠ ʩʪʨʫʢʪʫʨʠ ʚ 50% ʦʪ ʩʣʫʯʘʠʪʝ ʠ ʩʤʲʨʪʦʥʦʩʝʥ ʢʨʲʚʦʠʟʣʠʚ 

ʚ 20% (Drake, 1979).  

 

ʌʠʛʫʨʘ 4. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʥʝʩʘʢʫʣʘʨʥʘ/ʬʫʟʠʬʦʨʤʝʥʘ ʤʦʟʲʯʥʘ 

ʘʥʝʚʨʠʟʤʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʧʦ ʭʦʜʘ ʥʘ ʙʘʟʠʣʘʨʥʘʪʘ ʘʨʪʝʨʠʷ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʍʠʨʫʨʛʠʯʥʦʪʦ ʣʠʛʠʨʘʥʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝ-

ʯʝʥʠʝ ʯʝʩʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ, ʪʲʡ ʢʘʪʦ ʥʦʨʤʘʣʥʠʪʝ ʩʲʜʦʚʠ ʨʘʟʢʣʦʥʝʥʠʷ ʠ 

ʧʝʨʬʦʨʘʥʪʠ ʤʦʛʘʪ ʜʘ ʧʨʦʠʟʭʦʞʜʘʪ ʦʪ ʩʘʤʘʪʘ ʘʥʝʚʨʠʟʤʘ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ 

ʩʧʝʢʪʲʨʘ ʦʪ ʢʣʠʥʠʯʥʠ, ʧʘʪʦʣʦʛʠʯʥʠ, ʥʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʠ ʠ ʠʥʪʨʘʦʧʝʨʘ-

ʪʠʚʥʠ ʥʘʭʦʜʢʠ, ʢʘʪʦ ʦʩʥʦʚʝʥ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʥ ʤʝʭʘʥʠʟʲʤ, ʦʪʛʦʚʦʨʝʥ 

ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʣʝʟʠʠ ʩʝ ʧʨʠʝʤʘʪ ʤʥʦʞʝʩʪʚʦ ʤʠʢʨʦ-ʜʠʩʝʢʘʮʠʠ ʚ 

ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʪʝʥʘ (Day et al., 2003).  
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1.1.2. ʊʨʘʚʤʘʪʠʯʥʠ ʠ ʷʪʨʦʛʝʥʥʠ ʘʥʝʚʨʠʟʤʠ  

ʊʨʘʚʤʘʪʠʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 0,2-1,0% ʦʪ ʚʩʠʯʢʠ ʤʦ-

ʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ʊʝ ʦʙʠʢʥʦʚʝʥʦ ʩʘ Ăʬʘʣʰʠʚʠñ ʘʥʝʚʨʠʟʤʠ ï ʥʝ ʚʩʠʯʢʠ 

ʩʣʦʝʚʝ ʦʪ ʩʲʜʦʚʘʪʘ ʩʪʝʥʘ ʩʘ ʥʘʨʫʰʝʥʠ ʠʣʠ ʚʢʣʶʯʝʥʠ ʚ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ 

ʪʲʢʘʥ. ʊʝʟʠ ʘʥʝʚʨʠʟʤʠ ʚʦʜʷʪ ʥʘʯʘʣʦʪʦ ʩʠ ʦʪ ʤʘʣʲʢ ʤʝʭʘʥʠʯʥʦ ʠʥʜʫʮʠ-

ʨʘʥ ʠʥʪʠʤʘʣʝʥ ʜʝʬʝʢʪ, ʢʦʡʪʦ ʩʝ ʨʘʟʩʣʦʷʚʘ ʠ ʨʘʟʰʠʨʷʚʘ, ʟʘ ʜʘ ʦʙʨʘʟʫʚʘ 

ʬʠʙʨʦʟʥʘ ʪʦʨʙʠʯʢʘ. ʉʧʦʨʝʜ ʧʨʝʛʣʝʜʘ ʥʘ Fox 75% ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ ʩʘ ʥʘʩ-

ʪʲʧʠʣʠ ʩʣʝʜ ʟʘʪʚʦʨʝʥʘ ʪʨʘʚʤʘ ʥʘ ʛʣʘʚʘʪʘ, 14% ʩʣʝʜ ʧʨʦʥʠʢʚʘʱʘ ʪʨʘʚʤʘ ʠ 

11% ʩʣʝʜ ʢʨʘʥʠʦʪʦʤʠʷ ʠ ʪʨʘʥʩʬʝʥʦʠʜʘʣʥʘ ʠʣʠ ʜʨʫʛʠ ʚʠʜʦʚʝ ʦʧʝʨʘʮʠʠ 

ʥʘ ʧʘʨʘʥʘʟʘʣʥʠʪʝ ʩʠʥʫʩʠ (Fox, 1983) ï ʬʠʛ. 5. 

 

ʌʠʛʫʨʘ 5. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʪʨʘʚʤʘʪʠʯʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʨʘʟʧʦ-

ʣʦʞʝʥʘ ʧʦ ʭʦʜʘ ʥʘ ʢʘʚʝʨʥʦʟʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ ʢʘʪʦ 

ʨʝʟʫʣʪʘʪ ʦʪ ʫʩʣʦʞʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʬʝʥʦʠʜʘʣʥʘ ʤʦʟʲʯʥʘ ʦʧʝʨʘʮʠʷ ï ʩʦʙʩʪ-

ʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

1.1.3. ɼʠʩʝʢʠʨʘʱʠ ʘʥʝʚʨʠʟʤʠ  

ʀʥʪʨʘʢʨʘʥʠʘʣʥʘʪʘ ʜʠʩʝʢʘʮʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʘʨʫʰʘʚʘʥʝ ʥʘ 

ʮʝʣʦʩʪʪʘ ʥʘ ʩʲʜʦʚʘʪʘ ʩʪʝʥʘ, ʚ ʯʘʩʪʥʦʩʪ ʠʥʪʝʛʨʠʪʝʪʘ ʤʝʞʜʫ ʠʥʪʠʤʘʪʘ ʠ 

ʚʲʪʨʝʰʥʘʪʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʩ ʧʦʜʣʝʞʘʱʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʭʝʤʘʪʦʤ ʤʝʞ-
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ʜʫ ʚʲʪʨʝʰʥʘʪʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʠ ʤʝʜʠʷʪʘ. ʀʥʪʨʘʜʫʨʘʣʥʠʪʝ ʜʠʩʝʢʘʮʠʠ 

ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʝʜʢʠ ʠ ʪʷʭʥʘʪʘ ʝʪʠʦʣʦʛʠʷ ʦʙʠʢʥʦʚʝʥʦ ʦʩʪʘʚʘ ʥʝʠʟʚʝʩ-

ʪʥʘ, ʚʲʧʨʝʢʠ ʯʝ ʩʝ ʩʲʦʙʱʘʚʘ ʟʘ ʚʲʟʤʦʞʥʠ ʘʩʦʮʠʘʮʠʠ ʩ ʪʨʘʚʤʘ, ʩʲʝʜʠʥʠ-

ʪʝʣʥʦʪʲʢʘʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʤʣʘʜʘ ʚʲʟʨʘʩʪ ʠ ʤʲʞʢʠ ʧʦʣ (Halbach et al., 

1993, Pozatti et al., 1994). ɼʠʩʝʢʠʨʘʱʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʝ ʨʘʟʚʠʚʘʪ, ʢʘʪʦ ʜʠ-

ʩʝʢʠʨʘʱʠʪ̫ ʬʝʥʦʤʝʥ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʤʝʜʠʷʪʘ ʚ ʩʫʙʘʜʚʝʥʪʠʮʠʘʣʥʠʷ ʩʣʦʡ 

ʠ ʧʨʠʯʠʥʷʚʘ ʜʠʣʘʪʘʮʠʷ ʥʘ ʚʲʥʰʥʘʪʘ ʩʪʝʥʘ ʥʘ ʩʲʜʘ (Hart & Easton, 1983, 

OôConnell et al., 1985). ʀʥʪʨʘʢʨʘʥʠʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ ʤʦʞʝ ʜʘ ʥʘʩʪʲʧʠ, ʘʢʦ 

ʠʥʪʨʘʜʫʨʘʣʥʘʪʘ ʜʠʩʝʢʘʮʠʷ ʩʝ ʨʘʟʢʲʩʘ ʧʨʝʟ ʘʜʚʝʥʪʠʮʠʷʪʘ (Adams et al., 

1982). ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʥʘ Ramgren ʠ ʩʲʪʨ., 2005, ʪʝʟʠ ʘʥʝʚʨʠʟ-

ʤʠ ʩʘ ʠʟʪʦʯʥʠʢ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʘ 

ʢʦʤʙʠʥʠʨʘʥʠ ʩ ʚʝʨʪʝʙʨʦʙʘʟʠʣʘʨʥʘ ʜʦʣʠʭʦʝʢʪʘʪʠʯʥʘ ʙʦʣʝʩʪ ʠ ʘʥʛʘʞʠʨʘʪ 

ʦʩʥʦʚʥʦ ʙʘʟʘʣʥʘʪʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ (Ramgren et al., 2005). ɺ ʧʨʦʫʯ-

ʚʘʥʝ ʥʘ Pelkonen ʠ ʩʲʪʨ., 1998, ʘʥʝʚʨʠʟʤʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ 

ʜʠʩʝʢʘʮʠʷ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ ʤʘʣʲʢ ʧʨʦʮʝʥʪ ʦʪ ʩʣʫʯʘʠʪʝ, ʢʘʪʦ ʪʝ ʩʘ ʦʩʥʦʚ-

ʥʦ ʧʦ ʭʦʜʘ ʥʘ ʚʝʨʪʝʙʨʘʣʥʘʪʘ ʘʨʪʝʨʠʷ (VA) ʠʣʠ ʟʘʜʥʘʪʘ ʜʦʣʥʘ ʤʘʣʢʦʤʦ-

ʟʲʯʥʘ ʘʨʪʝʨʠʷ (PICA) (Pelkonen et al., 1998) ï ʬʠʛ. 6.  

1.1.4. ʀʥʬʝʢʮʠʦʟʥʠ ʘʥʝʚʨʠʟʤʠ  

ʀʥʬʝʢʮʠʦʟʥʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʥʘʨʠʯʘʥʠ ʧʦ-ʨʘʥʦ Ăʤʠʢʦʪʠʯʥʠñ, ʩʘ 

ʘʥʝʚʨʠʟʤʘʣʥʠ ʨʘʟʰʠʨʝʥʠʷ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠ 

ʩʝʧʪʠʯʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ (ʎʅʉ). ʈʘʟʧʨʦʩʪʨʘ-

ʥʝʥʠʝʪʦ ʥʘ ʝʢʩʪʨʘʚʘʩʢʫʣʘʨʥʘ ʠʥʬʝʢʮʠʷ ʢʘʪʦ ʤʝʥʠʥʛʠʪ, ʦʩʪʝʦʤʠʝʣʠʪ ʠʣʠ 

ʩʠʥʫʟʠʪ ʧʦʥʷʢʦʛʘ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʠʥʬʝʢʮʠʦʟʥʠ ʘʥʝʚ-

ʨʠʟʤʠ (Molinari et al., 1973). ɸʥʛʘʞʠʨʘʥʝʪʦ ʥʘ ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʪʝʥʘ ʦʪ ʚʲʟ-

ʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʝ ʢʣʶʯʦʚ ʤʦʤʝʥʪ ʚʲʚ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʣʝʟʠʠ. ʉʨʝ-

ʱʘʪ ʩʝ ʧʦ-ʯʝʩʪʦ ʧʨʠ ʧʘʮʠʝʥʪʠ ʦʪ ʧʝʜʠʘʪʨʠʯʥʘʪʘ ʧʦʧʫʣʘʮʠʷ, ʠʤʫʥʦʢʦʤʧ-

ʨʦʤʝʪʠʨʘʥʠ ʠʣʠ ʣʠʮʘ, ʩʪʨʘʜʘʱʠ ʦʪ ʠʥʬʝʢʮʠʦʟʝʥ ʝʥʜʦʢʘʨʜʠʪ ï ʬʠʛ. 7.  
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ʌʠʛʫʨʘ 6. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʝʢʠʨʘʱʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩʥʘʪʘ 

ʟʘʜʥʘ ʜʦʣʥʘ ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ (PICA) ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 

ʌʠʛʫʨʘ 7. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʠʥʬʝʢʮʠʦʟʥʘ, ʛʠʛʘʥʪʩʢʘ ʠ ʯʘʩʪʠʯʥʦ ʪʨʦʤ-

ʙʦʟʠʨʘʣʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩʥʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʊʝʟʠ ʘʥʝʚʨʠʟʤʠ ʠʤʘʪ ʧʨʝʜʠʣʝʢʮʠʷʪʘ ʜʘ ʘʥʛʘʞʠʨʘʪ ʧʝʨʠʬʝʨʥʦʪʦ 

ʘʨʪʝʨʠʘʣʥʦ ʜʲʨʚʦ ʥʘ ʤʦʟʲʢʘ, ʜʠʩʪʘʣʥʦ ʦʪ ʚʠʣʠʟʠʝʚʠʷ ʢʨʛ̡. ʇʨʠʯʠʥʘ ʟʘ 

ʪʦʚʘ ʩʘ ʩʝʧʪʠʯʥʠʪʝ ʤʠʢʨʦʝʤʙʦʣʠ, ʢʦʠʪʦ ʩʘ ʦʩʥʦʚʝʥ ʪʨʠʛʝʨʝʥ ʤʝʭʘʥʠʟʲʤ 

ʥʘ ʘʨʪʝʨʠʘʣʥʦʪʦ ʚʲʟʧʘʣʝʥʠʝ (Roach & Drake, 1965, Khayata et al., 1993). 
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ʄʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ, ʧʨʠʯʠʥʷʚʘʱʠ ʠʥʬʝʢʮʠʷʪʘ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʙʘʢʪʝʨʠ-

ʘʣʥʠ (Streptococcus, Stafylococcus, Enterococcus) ʠʣʠ ʛʲʙʠʯʥʠ (Aspergil-

lus, Candida) (Khayata et al., 1993, Sirakov et al., 2020). 

1.1.5. ɸʥʝʚʨʠʟʤʠ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʜʨʫʛʘ ʩʲʜʦʚʘ ʧʘʪʦʣʦʛʠʷ 

ʊʦʟʠ ʚʠʜ ʘʥʝʚʨʠʟʤʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʯʠʡʪʦ ʠʥʪʨʘʢʨʘ-

ʥʠʘʣʝʥ ʢʨʲʚʦʪʦʢ ʝ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʤʝʥʝʥ ʧʦʨʘʜʠ ʩʲʱʝʩʪʚʫʚʘʱʘ ʘʨʪʝʨʠ-

ʦʚʝʥʦʟʥʘ ʤʘʣʬʦʨʤʘʮʠʷ (AVM), ʘʥʘʪʦʤʠʯʝʥ ʚʘʨʠʘʥʪ (ʧʨʠʤʠʪʠʚʥʘ ʧʝʨ-

ʩʠʩʪʠʨʘʱʘ ʪʨʠʛʝʤʠʥʘʣʥʘ ʘʨʪʝʨʠʷ) ʠʣʠ ʦʢʣʫʟʠʷ ʥʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ 

ʘʨʪʝʨʠʷ (ICA) (Lasjaunias et al., 1994, Senn et al., 2000) ï ʬʠʛ 8.  

 

ʌʠʛʫʨʘ 8. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʘʩʦʮʠʠʨʘʥʘ ʩ ʘʨʪʝʨʠʦ-

ʚʝʥʦʟʥʘ ʤʘʣʬʦʨʤʘʮʠʷ. ɸʥʝʚʨʠʟʤʘʣʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ ʘʥʛʘʞʠʨʘ ʧʨʦʢʩʠʤʘʣʥʠʷ ʩʝʛ-

ʤʝʥʪ ʥʘ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʤʝʥʝʥʠʷ ʘʨʪʝʨʠʘʣʝʥ ʩʲʜ, ʢʨʲʚʦʩʥʘʙʜʷʚʘʱ ʤʘʣʬʦʨʤʘʮʠʷʪʘ 

ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʊʝ ʤʦʛʘʪ ʜʘ ʨʝʛʨʝʩʠʨʘʪ ʩʧʦʥʪʘʥʥʦ ʩʣʝʜ ʣʝʯʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʘ-

ʪʦʣʦʛʠʷ, ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʠʷ ʢʨʲʚʦʪʦʢ 

ʠ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʭʝʤʦʜʠʥʘʤʠʯʥʠʷ ʩʪʨʝʩ ʚʲʨʭʫ ʩʲʜʦʚʘʪʘ ʩʪʝʥʘ (Redekop 

et al., 1998, Senn et al., 2000). ʉʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʦʩʦʙʝʥ ʚʠʜ ʧʘʪʦ-
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ʣʦʛʠʯʥʦ ʘʥʝʚʨʠʟʤʘʣʥʦ ʨʘʟʰʠʨʝʥʠʝ ʧʦʜʢʨʝʧʷ ʪʝʦʨʠʷʪʘ ʟʘ ʭʝʤʦʜʠʥʘʤʠʯ-

ʥʠʷ ʩʪʨʝʩ ʢʘʪʦ ʦʩʥʦʚʝʥ ʪʨʠʛʝʨʝʥ ʬʘʢʪʦʨ ʟʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʠ ʨʘʩʪʝʞʘ ʥʘ 

ʝʜʥʘ ʘʥʝʚʨʠʟʤʘ (Miyasaka et al., 1982, Bederson, 1995). ʅʝʟʘʚʠʩʠʤʦ ʯʝ 

ʪʝʟʠ ʘʥʝʚʨʠʟʤʠ ʚʲʟʥʠʢʚʘʪ ʢʘʪʦ ʩʣʝʜʩʪʚʠʝ ʥʘ ʜʨʫʛ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʥ 

ʧʨʦʮʝʩ, ʨʠʩʢʲʪ ʦʪ ʨʫʧʪʫʨʘ ʠ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʤʦʟʲʯʝʥ ʢʨʲʚʦʠʟʣʠʚ ʝ ʩʲ-

ʱʝʩʪʚʝʥ (Marks et al., 1990, Redekop et al., 1998).  

1.1.6. ɻʠʛʘʥʪʩʢʠ ʘʥʝʚʨʠʟʤʠ  

ɻʠʛʘʥʪʩʢʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʦ ʧʦ-ʛʦʣʝʤʠ ʠʣʠ ʨʘʚʥʠ ʥʘ 

25 mm ʚ ʜʠʘʤʝʪʲʨ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚ-

ʨʠʟʤʠ, ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʦʪ 1,9% ʜʦ 5% (Sirakova et al., 2022) ï ʬʠʛ. 9.  

 

ʌʠʛʫʨʘ 9. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʠʛʘʥʪʩʢʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ 

ʜʷʩʥʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʇʨʝʟʝʥʪʠʨʘʱʠʷʪ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʥʝ ʚʠʥʘʛʠ ʝ ʉɸʍ, ʘ ʯʝʩʪʦ 

ʚʢʣʶʯʚʘ ʠ ʬʦʢʘʣʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʜʲʣʞʘʱ ʩʝ ʥʘ ʤʘʩʝʬʝʢʪ ʠ ʤʦ-

ʟʲʯʝʥ ʦʪʦʢ, ʠʥʪʨʘʮʝʨʝʙʨʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ ʠʣʠ ʜʠʩʪʘʣʝʥ ʪʨʦʤʙʦʝʤʙʦʣʠ-
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ʟʲʤ. ɻʠʛʘʥʪʩʢʠʪʝ ʘʥʝʚʨʠʟʤʠ ʯʝʩʪʦ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʯʘʩʪʠʯʥʘ ʠʣʠ, ʧʦ-ʨʷʜʢʦ, 

ʧʲʣʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʘ ʪʨʦʤʙʦʟʘ (Wanke et al., 2004) ï ʬʠʛ. 10.  

 

ʌʠʛʫʨʘ 10. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʯʘʩʪʠʯʥʦ ʪʨʦʤʙʦʟʠʨʘʣʘ ʛʠʛʘʥʪʩʢʘ 

ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. ʀʥʪʨʘʩʘʢʫʣʘʨʥʘʪʘ ʪʨʦʤʙʦʟʘ ʩʝ ʤʘʥʠʬʝʩʪʠʨʘ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ ʟʦʥʠ 

ʩ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʤʝʥʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ T2W ʦʙʨʘʟʠʪʝ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʈʝʢʘʥʘʣʠʟʘʮʠʦʥʥʠ ʬʝʥʦʤʝʥʠ ʧʨʠ ʪʨʦʤʙʦʟʠʨʘʣʘ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ 

ʛʠʛʘʥʪʩʢʘ ʘʥʝʚʨʠʟʤʘ ʩʲʱʦ ʩʘ ʜʦʢʫʤʝʥʪʠʨʘʥʠ (Lee et al., 1999). 

ɺʲʧʨʝʢʠ ʯʝ ʝʪʠʦʣʦʛʠʷʪʘ ʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʦʩ-

ʪʘʚʘ ʥʝʷʩʥʘ, ʠʥʪʝʨʝʩʥʘ ʭʠʧʦʪʝʟʘ ʦʪʥʦʩʥʦ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʯʘʩʪʠʯʥʦ 

ʪʨʦʤʙʦʟʠʨʘʣʠʪʝ ʛʠʛʘʥʪʩʢʠ ʘʥʝʚʨʠʟʤʠ ʩʝ ʧʨʝʜʣʘʛʘ ʦʪ Krings ʠ ʩʲʪʨ. 

(2005). ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʣʝʟʠʠ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʢʘʩʢʘʜʝʥ ʝʢʩ-

ʪʨʘʣʫʤʠʥʘʣʝʥ ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʮʝʩ. ɺʲʚʣʠʯʘʥʝʪʦ ʥʘ ʘʜʚʝʥʪʠʮʠʷʪʘ ʚ ʪʦʟʠ 

ʠʥʬʣʘʤʘʪʦʨʝʥ ʧʨʦʮʝʩ ʚʦʜʠ ʜʦ ʦʪʩʣʘʙʚʘʥʝʪʦ ʥʘ ʩʪʝʥʘʪʘ ʠ ʥʘʨʫʰʘʚʘʥʝʪʦ 

ʥʘ ʥʝʡʥʠʷ ʠʥʪʝʛʨʠʪʝʪ ï ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠʷ ʤʘʪʨʠʢʩ ʠ 

ʚʲʪʨʝʰʥʘʪʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ. ɸʥʛʘʞʠʨʘʥʝʪʦ ʦʙʭʚʘʱʘ ʮʠʨʢʫʤʬʝʨʝʥʮʠ-

ʷʪʘ ʥʘ ʘʨʪʝʨʠʷʪʘ, ʢʘʪʦ ʪʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʚʦʜʠ ʜʦ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʠ ʦʙ-

ʨʘʟʫʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʘʥʝʚʨʠʟʤʘ. ʂʲʤ ʪʘʟʠ ʙʠʦʣʦʛʠʯʥʘ ʢʘʩʢʘʜʘ, ʥʝʦʘʥ-

ʛʠʦʛʝʥʝʟʘʪʘ ʥʘ vasa vasorum, ʩʪʠʤʫʣʠʨʘʥʘ ʦʪ ʠʥʬʣʘʤʘʪʦʨʥʠʷ ʧʨʦʮʝʩ, ʚʦ-

ʜʠ ʜʦ ʥʘʨʘʩʪʚʘʱʠ ʠ ʤʠʢʨʦʩʢʦʧʠʯʥʠ ʩʫʙʘʜʚʝʥʪʠʮʠʘʣʥʠ ʢʨʲʚʦʠʟʣʠʚʠ. ʇʦ 
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ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʩʣʦʝʚʝ ʦʪ ʠʥʪʨʘʤʫʨʘʣʝʥ ʭʝʤʘʪʦʤ ʚ ʩʲʜʦʚʘʪʘ 

ʩʪʝʥʘ, ʢʦʝʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʧʨʦʛʨʝʩʠʚʥʦʪʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʪʦʟʠ ʚʠʜ 

ʘʥʝʚʨʠʟʤʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʛʠʛʘʥʪʩʢʘʪʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʤʦʞʝ 

ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦ ʟʘʙʦʣʷʚʘʥʝ ʥʘ ʩʲʜʦʚʘʪʘ ʩʪʝʥʘ, ʧʨʝ-

ʜʠʟʚʠʢʘʥʦ ʦʪ ʝʢʩʪʨʘʚʘʩʢʫʣʘʨʥʘ ʘʢʪʠʚʥʦʩʪ (Krings et al., 2005). 

1.1.7.  ɸʥʝʚʨʠʟʤʠ ʚ ʧʝʜʠʘʪʨʠʯʥʘʪʘ ʧʦʧʫʣʘʮʠʷ  

ʀʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʧʨʠ ʜʝʮʘ ʩʘ ʨʷʜʢʘ ʥʘʭʦʜʢʘ. ʇʨʠ ʘʥʘ-

ʣʠʟ ʥʘ 3000 ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʦʪ Patel & Richardson (1971), ʝʜʚʘ 

2% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʥʘ ʚʲʟʨʘʩʪ ʧʦʜ 19 ʛʦʜʠʥʠ ʠ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 0,1% ʩʘ 

ʪʝʟʠ ʧʦʜ 5 ʛʦʜʠʥʠ. ʇʨʠ ʩʭʦʜʥʦ ʧʨʦʫʯʚʘʥʝ, ʨʘʟʛʣʝʞʜʘʱʦ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʠ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʠ ʢʨʲʚʦʠʟʣʠʚʠ, ʩʘʤʦ 

1,5% ʦʪ ʦʙʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʩʘ ʧʨʝʞʠʚʝʣʠ ʉɸʍ ʩ ʘʥʝʚʨʠʟʤʘʣʝʥ ʧʨʦ-

ʠʟʭʦʜ ʜʦ 19-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (Locksley et al., 1966) ï ʬʠʛ. 11. 

ʀʤʘ ʥʷʢʦʣʢʦ ʩʧʝʮʠʬʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʝʜʠʘʪʨʠʯʥʠʪʝ ʠʥʪ-

ʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʪʝʟʠ, ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ 

ʚʲʟʨʘʩʪʥʦʪʦ ʥʘʩʝʣʝʥʠʝ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ ʠʥʬʝʢʮʠʦʟʥʠʪʝ ʘʥʝʚʨʠʟʤʠ 

ʠ ʪʝʟʠ, ʨʘʟʧʦʣʘʛʘʱʠ ʩʝ ʧʦ ʭʦʜʘ ʥʘ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ, ʩʘ ʧʦ-

ʯʝʩʪʠ ʚ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ (Allison et al., 1998). ʑʦ ʩʝ ʢʘʩʘʝ ʜʦ ʨʘʟʤʝʨʘ, ʪʝʟʠ 

ʘʥʝʚʨʠʟʤʠ ʦʙʠʯʘʡʥʦ ʩʘ ʛʦʣʝʤʠ (² 15 mm) ʠʣʠ ʛʠʛʘʥʪʩʢʠ (² 25 mm) 

(Ferrante et al., 1988). ʇʨʝʜʠʣʝʢʮʠʦʥʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʚ ʧʝʜʠʘʪʨʠʯʥʘʪʘ ʧʦ-

ʧʫʣʘʮʠʷ ʩʘ ʜʠʩʪʘʣʥʠʪʝ ʩʝʛʤʝʥʪʠ ʥʘ ʧʨʝʜʥʘ ʠ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ 

(Allison et al., 1998). ʇʨʠ ʜʝʮʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʤʲʞʢʠʷ 

ʧʦʣ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʚʘʣʠʨʘʥʝʪʦ ʥʘ ʞʝʥʩʢʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ (Locksley, 

1966, Allison et al., 1998). ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Allison ʠ ʩʲʪʨ. (1998) ʧʨʠʙ-

ʣʠʟʠʪʝʣʥʦ 1/5 ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʧʨʠ ʙʝʙʝʪʘ ʠ ʜʝʮʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʚʲʪʨʝʯʝ-

ʨʝʧʥʠ ʩʲʜʦʚʠ ʚʘʨʠʘʮʠʠ ʠʣʠ ʘʥʦʤʘʣʠʠ. ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʝʜʠʘʪʨʠʯʥʠ 

ʘʥʝʚʨʠʟʤʠ ʦʪ Lasjaunias ʠ ʩʲʪʨ. (2005) ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʜʠʩʝʢʠʨʘʱʠ ʘʥʝʚ-

ʨʠʟʤʠ ʚ 33 ʦʪ ʩʣʫʯʘʠʪʝ (56%), ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠ ʘʥʝʚʨʠʟʤʠ ʚ 2 ʦʪ ʩʣʫʯʘ-
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ʠʪʝ (3%) ʠ ʠʥʬʝʢʮʠʦʟʥʠ ʘʥʝʚʨʠʟʤʠ ï ʚ 8 (14%). ʊʠʧʠʯʥʘʪʘ ʩʘʢʫʣʘʨʥʘ 

ʘʥʝʚʨʠʟʤʘ, ʢʦʷʪʦ ʥʘʧʦʜʦʙʷʚʘ ʪʘʟʠ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ, ʩʝ ʦʪʢʨʠʚʘ ʧʨʠ ʝʜʚʘ 

16 ʧʘʮʠʝʥʪʠ (27%). ɼʠʩʝʢʠʨʘʱʠʪʝ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʪʝ ʠ ʠʥʬʝʢʮʠʦʟʥʠʪʝ 

ʣʝʟʠʠ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʧʦ ʭʦʜʘ ʥʘ ʟʘʜʥʘʪʘ ʤʦʟʲʯʥʘ 

ʮʠʨʢʫʣʘʮʠʷ, ʜʦʢʘʪʦ ʩʘʢʫʣʘʨʥʠʪʝ ʣʝʟʠʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʧʨʝʜʠʤʥʦ ʚ ʙʘ-

ʩʝʡʥʘ ʥʘ ʧʨʝʜʥʘʪʘ ʮʠʨʢʫʣʘʮʠʷ (Lasjaunias et al., 2005). 

 

ʌʠʛʫʨʘ 11. ɸʥʛʠʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʦʣʷʤʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʣʷʚʘ-

ʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ʧʨʠ ʧʝʜʠʘʪʨʠʯʝʥ ʧʘʮʠʝʥʪ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

1.1.8. De novo ʘʥʝʚʨʠʟʤʠ 

De novo, ʠʣʠ ʥʦʚʦʦʙʨʘʟʫʚʘʥʠ, ʘʥʝʚʨʠʟʤʠ ʩʘ ʨʷʜʲʢ ʧʦʜʚʠʜ ʤʦʟʲʯʥʘ 

ʧʘʪʦʣʦʛʠʷ. ʊʝʟʠ ʘʥʝʚʨʠʟʤʠ ʩʘ ʥʦʚʦʦʪʢʨʠʪʠ ʠ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʚ ʭʦʜʘ ʥʘ 

ʧʨʝʜʭʦʜʥʠ ʥʝʛʘʪʠʚʥʠ ʦʙʨʘʟʥʦʜʠʘʛʥʦʩʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. De novo ʘʥʝʚ-

ʨʠʟʤʠʪʝ ʥʝ ʩʝ ʘʩʦʮʠʠʨʘʪ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʩ ʚʝʯʝ ʣʝʢʫʚʘʥʠ ʜʨʫʛʠ ʘʥʝʚʨʠʟ-

ʤʠ (ʪ.ʝ. ʧʦʚʪʦʨʝʥ ʨʘʩʪʝʞ ʥʘ ʧʨʝʜʠʰʥʦ ʣʝʢʫʚʘʥʠ ʘʥʝʚʨʠʟʤʠ ʥʝ ʩʘ de novo 

ʘʥʝʚʨʠʟʤʠ). ʅʘʡ-ʯʝʩʪʦ ʥʦʚʦʦʙʨʘʟʫʚʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʚ 

ʭʦʜʘ ʥʘ ʨʫʪʠʥʝʥ ʨʘʜʠʦʣʦʛʠʯʝʥ ʩʢʨʠʥʠʥʛ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʦʟʲʯʥʦʩʲʜʦʚʠ 
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ʟʘʙʦʣʷʚʘʥʠʷ ï ʥʘʧʨ. ʝʤʙʦʣʠʟʠʨʘʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. ɼʦʢʘʟʚʘʪ ʩʝ ʭʠʩ-

ʪʦʣʦʛʠʯʥʠ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʘʪʦʣʦʛʠʯʥʠʪʝ ʩʫʙʩʪʨʘʪʠ ʥʘ de novo ʘʥʝʚ-

ʨʠʟʤʠʪʝ ʠ ʢʣʘʩʠʯʝʩʢʠʪʝ ʩʘʢʫʣʘʨʥʠ ʘʥʝʚʨʠʟʤʠ (Sakaki et al., 1993). 

ʉʢʨʠʥʠʥʛʲʪ ʩ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʩʢʘ ʘʥʛʠʦʛʨʘʬʠʷ (CTA) ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʘʥʘʤʥʝʟʘ ʟʘ ʧʨʝʜʭʦʜʝʥ ʘʥʝʚʨʠʟʤʘʣʝʥ ʉɸʍ ʜʦʢʫʤʝʥʪʠʨʘ ʥʦ-

ʚʦʦʙʨʘʟʫʚʘʥʠ ʘʥʝʚʨʠʟʤʠ ʚ 16% ʦʪ ʠʟʩʣʝʜʚʘʥʘʪʘ ʢʦʭʦʨʪʘ. ʆʙʭʚʘʥʘʪʠʷʪ 

ʧʝʨʠʦʜ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 9 ʛʦʜʠʥʠ (Wermer et al., 2005a). 

ʉʲʱʠʷʪ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʦʙʨʘʟʫ-

ʚʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩʘ ʥʘʣʠʯʠʝ ʥʘ ʜʨʫʛʠ ʪʘʢʠʚʘ ʣʝʟʠʠ, ʉɸʍ, ʪʶʪʶʥʦʧʫ-

ʰʝʥʝ ʠ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ.  

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʯʝʩʪʦʪʘʪʘ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʠ ʨʫʧʪʫʨʘ ʥʘ de novo 

ʘʥʝʚʨʠʟʤʘ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 63 ʥʘ 100 000 ʧʘʮʠʝʥʪʠ ʛʦʜʠʰʥʦ ʩ ʜʘʥʥʠ ʟʘ 

ʧʨʝʜʭʦʜʝʥ ʩʫʙʘʨʘʭʥʦʠʜʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ (ʚʲʧʨʝʢʠ ʯʝ ʩʘ ʣʝʢʫʚʘʥʠ ʫʩʧʝʰ-

ʥʦ) (Rinne & Hernesniemi, 1993). ʇʘʮʠʝʥʪʠʪʝ ʩ de novo ʘʥʝʚʨʠʟʤʠ ʩʘ ʙʠ-

ʣʠ ʩ 10 ʛʦʜʠʥʠ ʧʦ-ʤʣʘʜʠ ʧʦ ʚʨʝʤʝ ʥʘ ʉɸʍ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʮʷʣʘʪʘ ʩʝʨʠʷ ʦʪ 

ʧʘʮʠʝʥʪʠ ʩ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ (Rinne & Hernesniemi, 1993). ʊʝʟʠ 

ʜʘʥʥʠ ʥʘʩʲʨʯʘʚʘʪ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʜʲʣʛʦʩʨʦʯʝʥ ʩʢʨʠʥʠʥʛ ʠ ʩʪʨʠʢʪʥʠʷ 

ʢʦʥʪʨʦʣ ʥʘ ʢʨʲʚʥʦʪʦ ʥʘʣʷʛʘʥʝ ʧʨʠ ʤʣʘʜʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʉɸʍ ʥʘ ʠʣʠ ʧʦʜ 

40-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (Rinne & Hernesniemi, 1993, Tonn et al., 1999). ʋʩʪʘ-

ʥʦʚʷʚʘʥʝʪʦ ʥʘ de novo ʘʥʝʚʨʠʟʤʠ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ 

ʘʥʝʚʨʠʟʤʠ ʩʘ ʧʨʠʜʦʙʠʪʠ ʣʝʟʠʠ, ʢʦʠʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ 

ʝʜʠʥʠʯʥʠ ʩʲʙʠʪʠʷ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʘ ʧʦ-ʩʢʦʨʦ ʢʘʪʦ ʥʝʧʨʝʢʲʩʥʘʪ ʧʨʦ-

ʮʝʩ (Wermer et al., 2005a). 

1.1.9. ʌʘʤʠʣʥʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ 

ʇʨʠʙʣʠʟʠʪʝʣʥʦ 10% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ 

ʚʲʚ ʬʠʥʣʘʥʜʩʢʦʪʦ ʥʘʩʝʣʝʥʠʝ ʠʤʘʪ ʩʭʦʜʥʘ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʧʦʥʝ 

ʜʚʘʤʘ ʟʘʩʝʛʥʘʪʠ ʨʦʜʥʠʥʠ (Ronkainen et al., 1993, Ronkainen et al., 1997). 

ʇʨʦʫʯʚʘʥʠʷ ʚ ʜʨʫʛʠ ʧʦʧʫʣʘʮʠʠ ʩʲʦʙʱʘʚʘʪ, ʯʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʬʘ-
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ʤʠʣʥʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ (FIA) ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 6,7% ʠʣʠ 

23,4% ʩʨʝʜ ʚʩʠʯʢʠ ʦʪʢʨʠʪʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ (Norrgård et al., 

1987, Kissela et al., 2002). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʨʠʩʢʲʪ ʦʪ ʨʫʧʪʫʨʘ ʥʘ ʠʥʪʨʘʢ-

ʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʝ 4-ʢʨʘʪʝʥ ʧʨʠ ʨʦʜʥʠʥʠʪʝ ʦʪ ʧʲʨʚʘ ʣʠʥʠʷ ʥʘ ʧʘʮʠ-

ʝʥʪʠ ʩ ʘʥʝʚʨʠʟʤʘʣʝʥ ʉɸʍ ʠ 6-ʢʨʘʪʥʦ ʧʦʚʠʰʝʥ ʧʨʠ ʪʝʭʥʠʪʝ ʙʨʘʪʷ ʠ ʩʝʩʪ-

ʨʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ (Schievink et al., 1995, Ronkainen et 

al., 1997). 

ʌʘʤʠʣʥʘʪʘ ʧʦʷʚʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʧʨʝʜʧʦʣʘʛʘ ʥʝʷʩʝʥ 

ʠ ʚʝʨʦʷʪʥʦ ʛʝʥʝʪʠʯʝʥ ʬʘʢʪʦʨ, ʩʚʲʨʟʘʥ ʩ ʨʘʟʚʠʪʠʝʪʦ ʠʤ (Roos et al., 2004). 

ɺ ʧʨʦʫʯʚʘʥʝ ʩʨʝʜ 346 ʬʠʥʣʘʥʜʩʢʠ ʩʝʤʝʡʩʪʚʘ ʩ ʥʘʡ-ʤʘʣʢʦ ʜʚʘʤʘ ʯʣʝʥʦʚʝ 

ʩ ʧʦʪʚʲʨʜʝʥʘ ʜʠʘʛʥʦʟʘ FIA ʩʝ ʜʦʢʫʤʝʥʪʠʨʘʪ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʥʘ ʛʝʥʝ-

ʪʠʯʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ: ʘʚʪʦʟʦʤʥʘ ʨʝʮʝʩʠʚʥʦʩʪ ʧʨʠʩʲʩʪʚʘ ʚ 57,2%, ʘʚʪʦ-

ʟʦʤʥʘ ʜʦʤʠʥʘʥʪʥʦʩʪ ʚ 36,4% ʠ ʘʚʪʦʟʦʤʥʘ ʜʦʤʠʥʘʥʪʥʦʩʪ ʩ ʥʝʧʲʣʥʘ ʧʝ-

ʥʝʪʨʘʥʪʥʦʩʪ ʚ 5,5% ʦʪ ʩʝʤʝʡʩʪʚʘʪʘ (Wills et al., 2003). ʂʘʢʪʦ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʠʪʝ, ʪʘʢʘ ʠ ʨʝʮʝʩʠʚʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʧʦʢʘʟʚʘʪ ʛʝ-

ʥʝʪʠʯʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ (Roos et al., 2004).  

ʇʦʷʚʘʪʘ ʥʘ ʥʝʠʥʚʘʟʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʤʦʟʲʯʥʠʪʝ ʩʲ-

ʜʦʚʝ ʫʣʝʩʥʷʚʘ ʩʢʨʠʥʠʥʛʘ ʟʘ FIA ʧʨʠ ʯʣʝʥʦʚʝ ʥʘ ʨʠʩʢʦʚʠ ʩʝʤʝʡʩʪʚʘ. FIA 

ʢʨʠʝ ʨʠʩʢ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷ ʥʘʙʦʨ ʙʠʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ, 

ʢʦʠʪʦ ʧʨʝʜʨʘʟʧʦʣʘʛʘʪ ʢʲʤ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ de novo ʘʥʝʚʨʠʟʤʘ, ʜʦʨʠ ʢʦ-

ʛʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʠʷʪ ʩʢʨʠʥʠʥʛ ʥʝ ʧʦʢʘʟʚʘ ʘʥʦʤʘʣʠʠ (Rinkel, 2005). ʇʦ-

ʨʘʜʠ ʦʛʨʘʥʠʯʝʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʥʝʠʥʚʘʟʠʚʥʠʪʝ ʦʙʨʘʟʥʠ ʤʝʪʦʜʠ ʟʘ ʦʪʢ-

ʨʠʚʘʥʝ ʥʘ ʤʘʣʢʠ ʠʣʠ ʤʥʦʛʦ ʤʘʣʢʠ ʘʥʝʚʨʠʟʤʠ, ʜʦʨʠ ʥʘʭʦʜʢʠ ʩ ʤʘʣʢʘ ʚʝ-

ʨʦʷʪʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʪʚʲʨʜʝʥʠ ʠʣʠ ʠʟʢʣʶʯʝʥʠ ʯʨʝʟ ʜʠʛʠʪʘʣʥʘ 

ʩʫʙʪʨʘʭʠʨʘʥʘ ʘʥʛʠʦʛʨʘʬʠʷ (DSA) (Vanninen et al., 1996). 

1.1.10. ʀʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʠ ʥʘʩʣʝʜʩʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ 

ʄʘʣʢʘ ʯʘʩʪ ʦʪ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʘʩʣʝʜʩ-

ʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ ʢʘʪʦ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ 
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ʧʦʣʠʢʠʩʪʦʟʥʦ ʙʲʙʨʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ (ADPKD), ʩʠʥʜʨʦʤ ʥʘ Ehler-Danlos 

ʪʠʧ IV, ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ 1 ʠ ʩʠʥʜʨʦʤ ʥʘ Marfan (Schievink, 1997, 

Schievink et al., 2005). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ADPKD ʝ ʤʦʱʝʥ ʨʠʩʢʦʚ ʬʘʢʪʦʨ 

ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ (ʦʪʥʦʩʠʪʝʣʝʥ ʨʠʩʢ 4.4), ʢʦʝʪʦ ʧʦʢʘʟ-

ʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʩʢʨʠʥʠʥʛ ʟʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʧʨʠ ʪʦʟʠ ʢʦʥʪʠʛʝʥʪ 

ʧʘʮʠʝʥʪʠ (Rinkel, 2005). 

 

1.2. ɽʩʪʝʩʪʚʝʥʘ ʝʚʦʣʶʮʠʷ ʠ ʢʣʠʥʠʯʥʘ ʧʨʝʟʝʥʪʘʮʠʷ ʥʘ ʠʥʪʨʘʢ-

ʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ  

1.2.1. ɽʧʠʜʝʤʠʦʣʦʛʠʷ  

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩʨʝʜ ʥʘʩʝʣʝʥʠʝ-

ʪʦ ʝ ʪʨʫʜʥʦ ʜʘ ʙʲʜʝ ʦʮʝʥʝʥʦ, ʪʲʡ ʢʘʪʦ ʚ ʤʠʥʘʣʦʪʦ ʥʝ ʝ ʠʤʘʣʦ ʜʦʩʪʲʧʝʥ 

ʤʘʩʦʚ, ʥʝʠʥʚʘʟʠʚʝʥ ʤʝʪʦʜ ʟʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ʇʦ 

ʘʫʪʦʧʩʠʦʥʥʠ ʜʘʥʥʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʚʘʨʠʨʘ ʦʪ 0,8% ʜʦ 8,1% (Byrne & Guglielmi, 1998). 

ʅʘʡ-ʛʦʣʷʤʘʪʘ ʘʫʪʦʧʩʠʦʥʥʘ ʩʝʨʠʷ, ʚʢʣʶʯʚʘʱʘ 87 772 ʩʣʫʯʘʷ, ʦʧʨʝ-

ʜʝʣʷ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʥʘ 1,6% (Jellinger, 

1979). Bannerman ʠ ʩʲʪʨ. ʧʨʠ ʘʥʘʣʠʟ ʥʘ 51 360 ʘʫʪʦʧʩʠʠ ʩʲʦʙʱʘʚʘʪ ʯʝʩ-

ʪʦʪʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ, ʚʲʟʣʠʟʘʱʘ ʥʘ 1,43%, ʦʪ ʢʦʠʪʦ 0,34% 

ʝ ʜʷʣʲʪ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠʪʝ, ʘ 1,09% ï ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ (Bannerman et 

al., 1970). 

ɺ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʜʦʢʣʘʜʚʘʥʘʪʘ ʩʨʝʜʥʘ ʯʝʩʪʦʪʘ 

ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩʧʦʨʝʜ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʠʤ ʝ: ʟʘ ICA ï 24-

41%, ʟʘ ACA ï 30-39%, ʟʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ (MCA) ï 20-33% ʠ ʟʘ 

ʚʝʨʪʝʙʨʦʙʘʟʠʣʘʨʥʘ ʩʠʩʪʝʤʘ ï 4-12% (Weir & MacDonald, 1996). ɺʲʚ 

ʌʠʥʣʘʥʜʠʷ ʧʨʝʦʙʣʘʜʘʚʘʥʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʠ ʥʘ MCA ʝ ʦʙʩʣʝʜʚʘʥʦ ʠ ʜʦʢ-

ʣʘʜʚʘʥʦ ʚ ʥʷʢʦʣʢʦ ʩʝʨʠʠ (Pakarinen, 1967, Fogelholm, 1981, Rinne et al., 

1994). ʇʨʠ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʀʟʪʦʯʥʘ 
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ʌʠʥʣʘʥʜʠʷ ʜʦ 43% ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʧʦ ʭʦʜʘ ʥʘ MCA, ʘ 

ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʪʷʭ ʩʘ ʤʥʦʞʝʩʪʚʝʥʠ (Rinne et al., 1994, Rinne et al., 1996). 

1.2.2. ʉʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ  

ʊʠʧʠʯʥʘʪʘ ʢʣʠʥʠʯʥʘ ʠʟʷʚʘ ʥʘ ʉɸʍ ʚʢʣʶʯʚʘ ʚʥʝʟʘʧʥʦ ʠ ʪʠʧʠʯʥʦ 

ʪʝʞʢʦ ʛʣʘʚʦʙʦʣʠʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʩʦʮʠʠʨʘʥʦ ʩʲʩ ʟʘʛʫʙʘ ʥʘ ʩʲʟʥʘ-

ʥʠʝ, ʛʘʜʝʥʝ, ʧʦʚʨʲʱʘʥʝ, ʚʨʘʪʥʘ ʨʠʛʠʜʥʦʩʪ ʠʣʠ ʬʦʢʘʣʥʠ ʥʝʚʨʦʣʦʛʠʯʥʠ 

ʜʝʬʠʮʠʪʠ (Mayberg et al., 1994). ʀʩʪʦʨʠʯʝʩʢʠ ʉɸʍ ʩʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʣʫʤʙʘʣʥʘ ʧʫʥʢʮʠʷ, ʥʦ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ ʩʝ ʧʨʝʚ-

ʨʲʱʘ ʚ ʦʩʥʦʚʝʥ ʜʠʘʛʥʦʩʪʠʯʝʥ ʠʥʩʪʨʫʤʝʥʪ ʩʣʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʩʠ ʧʨʝʟ 70-

ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. ʉɸʍ ʝ ʩʧʝʰʥʦ ʩʲʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʩʤʲʨʪʥʦʩʪ ʠ ʩʲʱʦ ʪʦʣʢʦʚʘ ʚʠʩʦʢ 

ʧʨʦʮʝʥʪ ʥʘ ʧʦʩʪʭʝʤʦʨʘʛʠʯʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ï ʬʠʛ. 12. 

 

ʌʠʛʫʨʘ 12. ʂʦʤʧʶʪʲʨʥʦʪʦʤʦʛʨʘʬʩʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪ ʩʲʩ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʥʘ ʨʫʧʪʫʨʘ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʩʚʝʪʦʚʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʉɸʍ ʝ 10,5 ʥʘ 100 

ʭʠʣ. ʯʦʚʝʢʦʛʦʜʠʥʠ (van Gijn & Rinkel, 2001). ʅʷʢʦʠ ʩʪʨʘʥʠ ʢʘʪʦ ʌʠʥʣʘʥ-

ʜʠʷ ʠ ʗʧʦʥʠʷ ʜʝʤʦʥʩʪʨʠʨʘʪ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʧʦ-ʛʦʣʷʤʘ ʯʝʩʪʦʪʘ, ʦʪʢʦʣʢʦ-

ʪʦ ʜʨʫʛʘʜʝ ʧʦ ʩʚʝʪʘ (Linn et al., 1996, van Gijn & Rinkel, 2001). ʉʧʦʨʝʜ 

ʢʦʤʙʠʥʠʨʘʥʠʪʝ ʜʘʥʥʠ ʦʪ ʪʨʠ ʬʠʥʣʘʥʜʩʢʠ ʧʨʦʫʯʚʘʥʠʷ ʯʝʩʪʦʪʘʪʘ ʥʘ ʉɸʍ 
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ʝ 21,4 (95% CI, 19,5 ʜʦ 23,4) ʥʘ 100 ʭʠʣ. ʯʦʚʝʢʦʛʦʜʠʥʠ (Aho & Fogelholm, 

1974, Sivenius et al., 1985, Sarti et al., 1991). ɼʘʥʥʠʪʝ ʟʘ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʣʥʘ ʉɸʍ (ʘʉɸʍ) ʚ ɹʲʣʛʘʨʠʷ ʩʦʯʘʪ, ʯʝ ʪʘʟʠ ʧʘʪʦʣʦʛʠʷ ʟʘʩʷʛʘ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ 6 ʥʘ 100 ʭʠʣ. ʧʘʮʠʝʥʪʠ ʛʦʜʠʰʥʦ (ʉɿʆ, 2007).  

ʉʨʝʜ ʚʲʟʨʘʩʪʥʠʪʝ ʠʥʜʠʚʠʜʠ ʥʘʜ 30 ʛʦʜʠʥʠ ʛʦʜʠʰʥʠʪʝ ʥʠʚʘ ʥʘ ʟʘ-

ʙʦʣ̫ʝʤʦʩʪ ʦʪ ʉɸʍ ʩʘ ʦʮʝʥʝʥʠ ʚ ʜʠʘʧʘʟʦʥʘ ʥʘ 30 ʜʦ 60 ʥʘ 100 ʭʠʣ. 

(Juvela, 2001, Juvela, 2004). Pakarinen (1967) ʚ ʩʚʦʷ ʪʨʫʜ ʦʧʨʝʜʝʣʷ, ʯʝ 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʉɸʍ ʝ ʥʘʡ-ʚʠʩʦʢʘ ʧʨʝʟ 6-ʘʪʘ ʜʝʢʘʜʘ (38,6 ʥʘ 100 ʭʠʣ. ʯʦʚʝ-

ʢʦʛʦʜʠʥʠ), ʥʦ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Fogelholm (1981) ʯʝʩʪʦʪʘʪʘ ʥʘ ʘʉɸʍ ʥʘ-

ʨʘʩʪʚʘ ʧʦʯʪʠ ʣʠʥʝʡʥʦ ʩ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ. ɾʝʥʩʢʠʷʪ ʧʦʣ ʧʨʝʜ-

ʨʘʟʧʦʣʘʛʘ ʢʲʤ ʉɸʍ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ ʥʘʜ 40 ʛʦʜʠʥʠ, ʥʘʡ-ʚʝʨʦʷʪʥʦ 

ʧʦʨʘʜʠ ʭʦʨʤʦʥʘʣʥʠ ʬʘʢʪʦʨʠ (Kongable et al., 1996). ɺʲʚ ʬʠʥʣʘʥʜʩʢʠʪʝ 

ʩʝʨʠʠ ʤʲʞʝʪʝ ʩʘ ʧʦ-ʯʝʩʪʦ ʟʘʩʝʛʥʘʪʠ ʦʪ ʞʝʥʠʪʝ (Sarti et al., 1991, 

Hernesniemi et al., 1993, Rinne et al., 1995), ʢʘʪʦ ʧʨʝʚʘʣʠʨʘʥʝʪʦ ʥʘ ʤʲʞ-

ʢʠʷ ʧʦʣ ʤʦʞʝ ʜʘ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ (ʧʨʝʜʧʦ-

ʣʘʛʘʝʤ ʝʪʠʦʣʦʛʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʪʦʟʠ ʚʠʜ ʣʝʟʠʷ) (Rinne et al., 

1993). ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʥʘʧʨʝʜʥʘʣʘʪʘ ʚʲʟʨʘʩʪ ʠ ʞʝʥʩʢʠʷ ʧʦʣ, ʪʶʪʶʥʦ-

ʧʫʰʝʥʝʪʦ, ʘʨʪʝʨʠʘʣʥʘʪʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʟʣʦʫʧʦʪʨʝʙʘʪʘ ʩ ʘʣʢʦʭʦʣ ʩʲʱʦ ʩʘ 

ʜʦʢʘʟʘʥʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʨʫʧʪʫʨʘ ʥʘ ʜʘʜʝʥʘ ʘʥʝʚ-

ʨʠʟʤʘ (Juvela et al., 1993, Teunissen et al., 1996, Juvela et al., 2000). 

ɽʪʠʦʣʦʛʠʷʪʘ ʥʘ ʉɸʍ ʚʢʣʶʯʚʘ ʨʫʧʪʫʨʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʘʥʝʚ-

ʨʠʟʤʘ ʚ ʧʦʚʝʯʝ ʦʪ 80% ʦʪ ʩʣʫʯʘʠʪʝ (van Gijn & Rinkel, 2001). ʀʥʪʨʘʢʨʘ-

ʥʠʘʣʥʠ ʜʠʩʝʢʘʮʠʠ, ʤʦʟʲʯʥʠ AVM ʠ ʜʨʫʛʠ ʤʦʟʲʯʥʦʩʲʜʦʚʠ ʤʘʣʬʦʨʤʘʮʠʠ, 

ʜʫʨʘʣʥʠ AVF, ʪʨʘʚʤʠ, ʥʘʨʫʰʝʥʠʷ ʥʘ ʢʨʲʚʦʩʲʩʠʨʚʘʥʝʪʦ, ʟʣʦʫʧʦʪʨʝʙʘ ʩ 

ʤʝʜʠʢʘʤʝʥʪʠ, ʩʧʠʥʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ ʠ ʜʨʫʛʠ ʨʝʜʢʠ ʩʲʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʚʘʪ ʧʦ-ʤʘʣʢʦ ʦʪ 5% ʥʘ ʩʣʫʯʘʠʪʝ ʩ ʧʲʨʚʠʯʝʥ ʉɸʍ (van Gijn & Rinkel, 

2001). ʆʩʦʙʝʥʘ ʬʦʨʤʘ ʥʘ ʉɸʍ ʩ ʥʝʷʩʝʥ ʝʪʠʦʣʦʛʠʯʝʥ ʧʨʠʯʠʥʠʪʝʣ ʝ ʪʘʟʠ 

ʬʦʨʤʘ ʥʘ ʢʨʲʚʦʠʟʣʠʚ, ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʧʨʝʜʠʤʥʦ ʚ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʠʪʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʙʘʟʘʣʥʠʪʝ ʮʠʩʪʝʨʥʠ ʦʢʦʣʦ ʤʝʟʝʥʮʝʬʘʣʦʥʘ, ʥʘʨʝʯʝʥʘ ʧʝ-
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ʨʠʤʝʟʝʥʮʝʬʘʣʥʘ ʥʝʘʥʝʚʨʠʟʤʘʣʥʘ ʉɸʍ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʜʦ 15% ʦʪ ʩʣʫ-

ʯʘʠʪʝ (Ronkainen & Hernesniemi, 1992). ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʝʨʠʤʝʟʝʥʮʝʬʘʣ-

ʥʘ ʉɸʍ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʠ ʤʘʛʥʠʪʥʦʨʝʟʦ-

ʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʪʝʟʠ ʧʨʠ ʘʥʝʚʨʠʟʤʘʣʥʘ ʉɸʍ 

ʧʦ ʪʦʚʘ, ʯʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʲʚ ʝ ʨʘʟʧʦʣʦʞʝʥʦ ʧʨʝʜ ʤʦʟʲʯʥʠʷ 

ʩʪʚʦʣ. ʈʷʜʢʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʢʨʲʚ ʥʘʜ ʥʠʚʦʪʦ ʥʘ ʢʚʘʜʨʠʛʝʤʠʥʘʣʥʘʪʘ ʠ ʠʥ-

ʪʝʨʧʝʜʫʥʢʫʣʘʨʥʘʪʘ ʮʠʩʪʝʨʥʘ (Rinkel et al., 1991). ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʦʙʘʯʝ 

ʢʲʨʚʝʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʠʟʭʦʞʜʘʱʠ ʦʪ ʚʝʨʪʝʙʨʦʙʘʟʠʣʘʨʥʘʪʘ ʩʠʩʪʝ-

ʤʘ, ʤʦʛʘʪ ʜʘ ʜʘʜʘʪ ʦʙʨʘʟ, ʩʭʦʜʝʥ ʩ ʪʦʟʠ ʥʘ ʧʝʨʠʤʝʟʝʥʮʝʬʘʣʥʠʷ ʤʦʜʝʣ. 

ʊʦʚʘ ʜʦʢʘʟʚʘ ʦʱʝ ʧʦʚʝʯʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ DSA. 

1.2.3. ʉʠʤʧʪʦʤʘʪʠʯʥʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ  

ʉʫʙʘʨʘʭʥʦʠʜʘʣʥʘʪʘ ʭʝʤʦʨʘʛʠʷ ʥʝ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʢʣʠʥʠʯʥʘ ʤʘʥʠ-

ʬʝʩʪʘʮʠʷ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʘʥʝʚʨʠʟʤʘʣʥʦ ʨʘʟʰʠʨʝʥʠʝ. ʂʘʢ-

ʪʦ ʩʪʘʥʘ ʷʩʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʭʥʠʷ ʨʘʟʤʝʨ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʝʢʲʨʚʝ-

ʣʠʪʝ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʮʝʬʘʣʠʷ, ʯʘʩʪʠʯʥʘ ʠʣʠ 

ʧʲʣʥʘ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʢʨʘʥʠʘʣʥʠ ʥʝʨʚʠ, ʩʝʥʟʦʨʥʦ-ʤʦʪʦʨʥʠ ʥʘʨʫʰʝʥʠʷ, 

ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʛʲʨʯʦʚʝ ʠʣʠ ʮʝʨʝʙʨʘʣʥʘ ʠʩʭʝʤʠʷ. 

ʄʘʩʝʬʝʢʪ, ʦʢʣʫʟʠʚʥʘ ʭʠʜʨʦʮʝʬʘʣʠʷ ʠʣʠ ʰʠʬʪʠʥʛ ʥʘ ʤʦʟʲʯʥʘ ʪʲ-

ʢʘʥ ʤʦʛʘʪ ʩʲʱʦ ʜʘ ʙʲʜʘʪ ʨʝʛʠʩʪʨʠʨʘʥʠ (Barrow & Cowley, 1995). Raps ʠ 

ʩʲʪʨ. (1993) ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʧʦʚʝʯʝ ʦʪ 80% ʦʪ ʩʠʤʧʪʦʤʘʪʠʯʥʠʪʝ ʘʥʝʚ-

ʨʠʟʤʠ ʩʘ ʩ ʦʧʨʝʜʝʣʝʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʘ ʠʤʝʥʥʦ ʤʘʢʩʠʤʘ-

ʣʝʥ ʜʠʘʤʝʪʲʨ ʥʘʡ-ʤʘʣʢʦ 11 mm (Raps et al., 1993). ʂʦʤʧʨʝʩʠʷʪʘ ʥʘ ʢʨʘ-

ʥʠʘʣʝʥ ʥʝʨʚ ʝ ʥʘʡ-ʯʝʩʪʘʪʘ ʢʣʠʥʠʯʥʘ ʤʘʥʠʬʝʩʪʘʮʠʷ ʥʘ ʨʫʧʪʫʨʠʨʘʣʘʪʘ 

ʤʘʥʠʬʝʩʪʘʮʠʷ, ʢʘʪʦ ʥʘʡ-ʟʘʩʝʛʥʘʪ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʝ ʦʯʝʜʚʠʛʘʪʝʣʥʠʷʪ 

ʯʝʨʝʧʥʦʤʦʟʲʯʝʥ ʥʝʨʚ ï n. oculomotorius (Wiebers et al., 1987). Halbach ʠ 

ʩʲʪʨ. (1994) ʟʘʙʝʣʷʟʚʘʪ, ʯʝ ʢʦʛʘʪʦ ʪʘʢʠʚʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠ ʘʥʝʚʨʠʟʤʠ ʙʠ-

ʚʘʪ ʝʤʙʦʣʠʟʠʨʘʥʠ, ʨʘʟʤʝʨʲʪ ʠʤ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥ-
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ʪʠ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʲʣʥʦ ʦʙʨʘʪʥʦ ʢʣʠʥʠʯʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʠʤʧʪʦʤʠʪʝ ï ʬʠʛ. 13. 

  

    (ɸ)       (ɹ) 
ʌʠʛʫʨʘ 13. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʛʦʣʷʤʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ 

ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ (ɸ). ʉʠʛʥʠʬʠʢʘʥʪʥʘ ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥ-

ʥʘ ʨʝʜʫʢʮʠʷ ʚ ʦʙʝʤʘ ʥʘ ʪʨʝʪʠʨʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʧʦ ʚʨʝʤʝʥʘ ʥʘ 12-ʤʝʩʝʯʥʦʪʦ ʨʘʜʠʦ-

ʣʦʛʠʯʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (ɹ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠ ̫ 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʨʠ 28% ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʨʝʜʫʢʮʠʷ ʚ 

ʨʘʟʤʝʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʦʙʣʝʢʯʘ-

ʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʝ ʦʪʯʝʪʝʥʦ ʢʘʢʪʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ, 

ʢʦʠʪʦ ʜʝʤʦʥʩʪʨʠʨʘʪ ʨʝʜʫʢʮʠʷ ʚ ʨʘʟʤʝʨʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʩʠ, ʪʘʢʘ ʠ ʧʨʠ 

ʪʝʟʠ ʙʝʟ ʥʘʤʘʣʝʥʠʝ ʚ ʛʦʣʝʤʠʥʘʪʘ. ʊʝʟʠ ʦʪʢʨʠʪʠʷ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʠʟʯʝʟ-

ʚʘʥʝʪʦ ʠʣʠ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʩʠʤʧʪʦʤʠʪʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥʦ ʩ ʥʘʤʘ-

ʣʷʚʘʥʝʪʦ ʥʘ ʧʫʣʩʠʨʘʱʠʷ ʝʬʝʢʪ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ, ʘ ʥʝ ʩ ʨʘʟʤʝʨʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ (Rodriquez-Catarino et al., 2003). 

ʀʥʪʨʘʢʘʚʝʨʥʦʟʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʥʘ ICA ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ ʦʬʪʘʣ-

ʤʦʧʣʝʛʠʠ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʤʧʨʝʩʠʷ ʥʘ ʦʢʫʣʦʤʦʪʦʨʥʠʷ, ʪʨʦʭʣʝʘʨʥʠʷ 

ʥʝʨʚ ʠ/ʠʣʠ ʥʝʨʚʫʩ ʘʙʜʫʮʝʥʩ (Linskey et al., 1990, Wallace et al., 1990). 

ʊʨʠʛʝʤʠʥʘʣʥʘ ʜʠʟʝʩʪʝʟʠʷ ʠ ʙʦʣʢʘ ʩʲʱʦ ʩʝ ʦʧʠʩʚʘʪ ʢʘʪʦ ʠʟʦʣʠʨʘʥʠ ʢʣʠ-

ʥʠʯʥʠ ʩʠʤʧʪʦʤʠ ʧʨʠ ʛʦʣʝʤʠ/ʛʠʛʘʥʪʩʢʠ ʘʥʝʚʨʠʟʤʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʭʦʜʘ 

ʥʘ ʢʘʚʝʨʥʦʟʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ICA (Rodman & Awad, 1993). ʊʘʢʘʚʘ ʘʥʝʚ-
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ʨʠʟʤʘ ʤʦʞʝ ʩʲʱʦ ʜʘ ʢʦʤʧʨʦʤʝʪʠʨʘ ʦʨʙʠʪʘʣʥʠʷ ʚʝʥʦʟʝʥ ʜʨʝʥʘʞ ʠ ʜʘ ʜʦ-

ʚʝʜʝ ʜʦ ʝʢʟʦʬʪʘʣʤ ʩ ʧʦʜʣʝʞʘʱʘ ʠʥʝʢʮʠʷ (Rhoton & Day 1990). ɸʥʝʚʨʠʟ-

ʤʠʪʝ ʥʘ ʦʬʪʘʣʤʠʯʥʘʪʘ ʘʨʪʝʨʠʷ ʠʣʠ ʪʝʟʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʦʬʪʘʣʤʠʯʥʠʷ 

ʩʝʛʤʝʥʪ ʥʘ ICA, ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʟʨʠʪʝʣʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʘʪʦ ʮʝʥʪʨʘʣ-

ʥʘ ʩʢʦʪʦʤʘ ʠʣʠ ʥʘʟʘʣʥʘ ʭʝʤʠʘʥʦʧʩʠʷ ʯʨʝʟ ʢʦʤʧʨʝʩʠʷ ʚʲʨʭʫ ʠʧʩʠʣʘʪʝ-

ʨʘʣʥʠʷ ʟʨʠʪʝʣʝʥ ʥʝʨʚ (Day, 1990) ï ʬʠʛ. 14. 

 

ʌʠʛʫʨʘ 14. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʦʣʷʤʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩ-

ʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʦʨʪʠʜʥʘ ʘʨʪʝʨʠʷ, ʦʢʘʟʚʘʱʘ ʤʘʩʝʬʝʢʪ ʚʲʨʭʫ ʦʧʪʠʯʥʘʪʘ ʭʠʘʟʤʘ ï 

ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ  

 ɸʥʝʚʨʠʟʤʠʪʝ ʥʘ ʟʘʜʥʘʪʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ (PcomA) ʤʦʛʘʪ ʜʘ 

ʢʦʤʧʨʝʩʠʨʘʪ ʠ ʥʘʨʫʰʘʚʘʪ ʬʫʥʢʮʠʷʪʘ ʥʘ ʦʯʝʜʚʠʛʘʪʝʣʥʠʷ ʥʝʨʚ ʩ ʢʣʠʥʠʯʥʘ 

ʠʟʷʚʘ ʥʘ ʠʧʩʠʣʘʪʝʨʘʣʥʘ ʧʪʦʟʘ, ʤʠʜʨʠʘʟʘ ʠ ʧʘʨʘʣʠʟʘ ʥʘ ʠʥʝʨʚʠʨʘʥʠʪʝ ʝʢ-

ʩʪʨʘʦʢʫʣʘʨʥʠ ʤʫʩʢʫʣʠ (Kissel et al., 1983, Wallace et al., 1990). ɻʦʣʝʤʠʪʝ 

ʘʥʝʚʨʠʟʤʠ ʧʦ ʭʦʜʘ ʥʘ MCA ʤʦʛʘʪ ʜʘ ʩʝ ʤʘʥʠʬʝʩʪʠʨʘʪ ʩ ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʘ 

ʭʝʤʠʧʘʨʝʟʘ, ʩʤʫʱʝʥʠʷ ʚ ʛʦʚʦʨʘ, ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʘ ʟʘʛʫʙʘ ʥʘ ʩʝʪʠʚʥʦʩʪ 

ʠʣʠ ʝʧʠʣʝʧʪʦʛʝʥʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ (Stewart et al., 1980). ɻʦʣʝʤʠʪʝ ʘʥʝʚ-

ʨʠʟʤʠ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ (AcomA) ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʷʚʷʪ ʩ 

ʭʠʧʦʪʘʣʘʤʦ-ʭʠʧʦʬʠʟʥʘ ʜʠʩʬʫʥʢʮʠʷ (Rodman & Awad, 1993), ʜʝʬʝʢʪʠ ʚ 

ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʤʧʨʝʩʠʷ ʚʲʨʭʫ ʦʧʪʠʯʥʘʪʘ ʭʠʘʟʤʘ (Aoki, 

1988) ʠʣʠ ʦʙʩʪʨʫʢʪʠʚʥʘ ʚʲʪʨʝʰʥʘ ʭʠʜʨʦʮʝʬʘʣʠʷ (Maiuri et al., 1986). 

ɸʥʝʚʨʠʟʤʠʪʝ ʥʘ ʭʦʜʘ ʥʘ ʙʘʟʠʣʘʨʥʘʪʘ ʘʨʪʝʨʠʷ (BA), ʢʘʢʪʦ ʠ ʪʝʟʠ, ʨʘʟʧʦ-
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ʣʦʞʝʥʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʠʬʫʨʢʘʮʠʷʪʘ Ⱬ, ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʨʘʟʣʠʯʥʠ 

ʩʠʤʧʪʦʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʠʨʝʢʪʥʘ ʢʦʤʧʨʝʩʠʷ ʥʘ ʤʦʟʲʯʥʠʷ ʩʪʚʦʣ. ʏʝʩʪʦ ʪʦ-

ʚʘ ʩʘ ʢʚʘʜʨʠʧʘʨʝʪʠʯʥʠ ʩʤʫʱʝʥʠʷ, ʣʝʟʠʠ ʥʘ ʜʦʣʥʠʪʝ ʢʨʘʥʠʘʣʥʠ ʥʝʨʚʠ, 

ʢʦʤʧʨʝʩʠʷ ʥʘ ʘʢʚʝʜʫʢʪʘ ʥʘ ʉʠʣʚʠʡ ʠʣʠ ʭʠʜʨʦʮʝʬʘʣʠʷ (Barnett, 1968, 

Bull, 1969, Ekbom & Greitz, 1971). ɸʥʝʚʨʠʟʤʠʪʝ ʥʘ ʧʨʝʭʦʜʘ ʥʘ VA-BA 

ʠʣʠ ʪʝʟʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʦʩʪʠʫʤʘ ʥʘ PICA, ʤʦʛʘʪ ʩʲʱʦ ʜʘ ʩʝ 

ʧʨʦʷʚʷʪ ʩ ʧʘʨʘʣʠʟʘ ʥʘ ʜʦʣʥʠʪʝ ʢʨʘʥʠʘʣʥʠ ʥʝʨʚʠ ʠʣʠ ʯʘʩʪʠʯʝʥ ʣʘʪʝʨʘʣʝʥ 

ʤʝʜʫʣʘʨʝʥ ʩʠʥʜʨʦʤ (Wallenberg's) (Salcman et al., 1990). 

ɺʘʞʥʦ ʝ ʩʲʱʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʦʷʚʘʪʘ ʥʘ ʮʝʨʝʙʝʣʘʨʥʘ ʠʩʭʝʤʠʷ 

ʠʣʠ ʪʨʘʥʟʠʪʦʨʥʘ ʠʩʭʝʤʠʯʥʘ ʘʪʘʢʘ (ʊʀɸ) ʢʘʪʦ ʯʘʩʪ ʦʪ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢ-

ʩʘ ʥʘ ʧʲʨʚʠʯʥʘ ʠʟʷʚʘ ʥʘ ʝʜʥʘ ʘʥʝʚʨʠʟʤʘ ʥʝ ʩʘ ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ ʣʦʢʘʣʠ-

ʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʧʦ ʭʦʜʘ ʥʘ ʠʧʩʠʣʘʪʝʨʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙ-

ʨʘʱʝʥʠʝ (Khanna et al., 1996). ʀʥʪʨʘʘʥʝʚʨʠʟʤʘʣʥʦʪʦ in situ ʪʨʦʤʙʦʦʙʨʘ-

ʟʫʚʘʥʝ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʛʦʣʝʤʠ ʠ ʛʠʛʘʥʪʩʢʠ ʘʥʝʚʨʠʟʤʠ, ʥʦ ʤʦ-

ʞʝ ʠ ʜʘ ʧʨʠʩʲʩʪʚʘ ʠ ʧʨʠ ʪʝʟʠ ʩ ʜʠʘʤʝʪʲʨ ʧʦʜ 10 mm (Wiebers et al., 1987). 

ʅʝʩʪʘʙʠʣʥʠʷʪ ʠʥʪʨʘʩʘʢʫʣʘʨʝʥ ʪʨʦʤʙ ʤʦʞʝ ʜʘ ʤʠʛʨʠʨʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ 

ʜʘ ʧʨʠʯʠʥʠ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʩʤʫʱʝʥʠʷ ʚ ʩʲʜʦʚʘʪʘ ʪʝʨʠʪʦʨʠʷ, ʩʲʩʝʜʥʘ 

ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (Wirth et al., 1983, Wiebers et al., 1987). 

1.2.4. ɸʩʠʤʧʪʦʤʥʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ  

ɸʩʠʤʧʪʦʤʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʦʪʢʨʠʚʘʪ ʢʘʪʦ ʩʣʫʯʘʡʥʘ ʥʘ-

ʭʦʜʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʉɸʍ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʥʦʞʝʩʪʚʝʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟ-

ʤʠ (Byrne & Guglielmi, 1998). ʅʘʣʠʯʠʝʪʦ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʠʥʪʨʘʢʨʘʥʠ-

ʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʩʝ ʨʘʚʥʷʚʘ ʥʘ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʩʣʫʯʘʠʪʝ 

(Rinne et al., 1994, Wiebers et al., 2003). ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ 

ʥʦʚʠʪʝ ʠ ʧʦʜʦʙʨʝʥʠ ʦʙʨʘʟʥʦʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠʢʠ (DSA, CTA, MRI, 

MRA) ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʰʠʨʠʭʘ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʨʫʪʠʥʥʠʷ ʨʘʜʠʦʣʦʛʠʯʝʥ 

ʩʢʨʠʥʠʥʛ ʥʘ ʤʦʟʲʯʥʦʩʲʜʦʚʘʪʘ ʧʘʪʦʣʦʛʠʷ. ʊʦʚʘ ʜʦʚʝʜʝ ʜʦ ʥʝʤʠʥʫʝʤʦ 
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ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʢʨʠʪʠʪʝ ʘʩʠʤʧʪʦʤʥʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ (Juvela et al., 2000, Wiebers et al., 2003).  

ʂʘʢʪʦ ʙʝʰʝ ʨʘʟʛʣʝʜʘʥʦ ʧʦ-ʛʦʨʝ, ʦʪʥʦʩʠʪʝʣʥʦ ʚʠʩʦʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ (Bannerman, 1970, 

Jellinger, 1979, Byrne & Guglielmi, 1998) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʠʩʢʘʪʘ ʯʝʩʪʦʪʘ ʥʘ 

ʉɸʍ (Linn et al., 1996, van Gijn & Rinkel, 2001) ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʧʦ-

ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʝ ʩʝ ʩʪʠʛʘ ʜʦ ʘʩʦʮʠʠʨʘʥ ʢʨʲʚʦʠʟʣʠʚ. ʊʲʡ 

ʢʘʪʦ ʣʝʯʝʥʠʝʪʦ ʥʘ ʘʩʠʤʧʪʦʤʥʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʙʲʜʝʱʘ ʭʝʤʦʨʘʛʠʷ, ʨʠʩʢʦʚʝʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʣʝʯʝʥʠʝʪʦ, 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ ʚ ʩʚʝʪʣʠʥʘʪʘ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʧʦʟʥʘʥʠʷ ʟʘ ʝʩʪʝʩʪ-

ʚʝʥʠʷ ʭʦʜ ʥʘ ʪʘʢʠʚʘ ʘʥʝʚʨʠʟʤʠ. 

ɽʩʪʝʩʪʚʝʥʘʪʘ ʝʚʦʣʶʮʠʷ ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʟʘ ʩʲʞʘʣʝ-

ʥʠʝ, ʦʙʘʯʝ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʝ ʥʝʷʩʥʘ. ɽʩʪʝʩʪʚʝʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ ʣʠʧ-

ʩʘʪʘ ʠ ʪʨʫʜʥʦʩʪʠʪʝ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʧʨʦʫʯʚʘʥʠʷ ʩ ʜʦʩʪʘʪʲʯʥʦ 

ʛʦʣʝʤʠ ʩʝʨʠʠ ʧʘʮʠʝʥʪʠ ʠ ʜʦʩʪʘʪʲʯʥʦ ʜʲʣʛʦ ʧʨʦʩʣʝʜʷʚʘʥʝ. ʌʘʢʪʲʪ, ʯʝ 

ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠ ʧʨʝʜʤʝʪ ʥʘ ʥʝʚʨʦʭʠʨʫʨʛʠʷʪʘ, ʟʘʪʨʫʜ-

ʥʷʚʘ ʦʙʝʢʪʠʚʥʠʷ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. ʏʘʩʪ ʦʪ ʘʥʘʣʠʟʠʪʝ ʜʝʤʦʥʩʪʨʠʨʘʪ 

ʧʨʠʩʪʨʘʩʪʠʝ ʢʲʤ ʭʠʨʫʨʛʠʯʥʠʷ ʧʦʜʙʦʨ ʠ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʠ, ʘ ʠʤʝʥ-

ʥʦ ʧʨʝʜʠʤʥʦ ʩʪʘʨʠ ʧʘʮʠʝʥʪʠ ʚ ʪʝʞʢʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ ʦʩʪʘʚʘʪ ʥʝʣʝʢʫʚʘ-

ʥʠ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʢʦʭʦʨʪʘ. ɺ ʧʨʦ-

ʫʯʚʘʥʝʪʦ ʥʘ Juvela ʠ ʩʲʪʨ. (2000) 181 ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩʘ ʧʨʦʩ-

ʣʝʜʝʥʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 19,7 ʛʦʜʠʥʠ, ʢʘʪʦ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʛʦʜʠʰʥʘ ʯʝʩʪʦʪʘ 

ʥʘ ʨʫʧʪʫʨʠ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 1,3%. ɸʚʪʦʨʠʪʝ ʫʩʧʷʚʘʪ ʜʘ ʜʝʬʠʥʠʨʘʪ ʜʦʨʠ 

ʠ ʢʫʤʫʣʘʪʠʚʥʠʷ ʧʨʦʮʝʥʪ ʥʘ ʢʲʨʚʝʥʝ, ʢʦʡʪʦ ʚʲʟʣʠʟʘ ʥʘ 10,5% ʥʘ 10 ʛʦʜʠ-

ʥʠ, 23,0% ʥʘ 20 ʛʦʜʠʥʠ ʠ 30,3% ʥʘ 30 ʛʦʜʠʥʠ ʩʣʝʜ ʜʠʘʛʥʦʟʘʪʘ. ɸʥʘʣʠʟʲʪ 

ʥʘ ʪʝʟʠ ʘʚʪʦʨʠ ʧʦʪʚʲʨʞʜʘʚʘ ʩʧʦʤʝʥʘʪʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ, ʘ 

ʠʤʝʥʥʦ, ʯʝ ʪʶʪʶʥʦʧʫʰʝʥʝ, ʨʘʟʤʝʨ ʥʘ ʘʥʝʚʨʠʟʤʘ ʠ ʚʲʟʨʘʩʪ ʦʧʨʝʜʝʣʷʪ 

ʨʠʩʢʘ ʟʘ ʥʘʩʪʲʧʚʘʥʝ ʧʦʩʣʝʜʚʘʱʦ ʢʲʨʚʝʥʝ ʦʪ ʘʥʝʚʨʠʟʤʘ. ɽʜʥʦ ʦʪ ʥʘʡ-

ʢʣʶʯʦʚʠʪʝ ʧʨʦʫʯʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʪʘʟʠ ʧʘʪʦʣʦʠʷ ï ISUIA, ʚʢʣʶʯʚʘ 1077 
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ʧʘʮʠʝʥʪʠ ʙʝʟ ʘʥʘʤʥʝʟʘ ʟʘ ʉɸʍ (Wiebers et al., 2003). ɺ ʪʘʟʠ ʛʨʫʧʘ ʢʫʤʫ-

ʣʘʪʠʚʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʨʫʧʪʫʨʘ ʟʘ ʘʥʝʚʨʠʟʤʠ ʚ ʧʨʝʜʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘ-

ʮʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ 5 ʛʦʜʠʥʠ ʩʘ 0%, 2,6%, 14,5% ʠ 40%, ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ 

ʣʝʟʠʠ ʩ ʨʘʟʤʝʨʠ ʩʲʦʪʚʝʪʥʦ ʧʦʜ 7 mm, 7-12 mm, 13-24 mm ʠ 25 mm ʠʣʠ 

ʧʦʚʝʯʝ. ʂʫʤʫʣʘʪʠʚʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʨʫʧʪʫʨʘ ʟʘ ʘʥʝʚʨʠʟʤʘʣʥʠ ʨʘʟʰʠʨʝ-

ʥʠʷ ʧʦ ʭʦʜʘ ʥʘ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ ʟʘ ʩʲʱʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʢʘʪʝ-

ʛʦʨʠʠ ʩʘ ʩʲʦʪʚʝʪʥʦ 2,5%, 14,5%, 18,4% ʠ 50%. ʇʦ ʚʨʝʤʝ ʥʘ ʩʨʝʜʥʦ ʧʨʦʩ-

ʣʝʜʷʚʘʥʝ ʦʪ 4,3 ʛʦʜʠʥʠ ʧʨʠ ʝʜʚʘ 3% ʦʪ ʠʥʜʠʚʠʜʠʪʝ ʩ ʥʝʣʝʢʫʚʘʥʠ ʤʦʟʲʯ-

ʥʠ ʘʥʝʚʨʠʟʤʠ ʩʝ ʦʪʯʠʪʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʉɸʍ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʢʨʲʚʦʠʟ-

ʣʠʚ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ (Wiebers et al., 2003). 

1.3. ʆʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ  

1.3.1. ɼʠʛʠʪʘʣʥʘ ʩʫʙʪʨʘʭʠʨʘʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʠ 3D ʨʦʪʘʮʠʦʥʥʘ 

ʘʥʛʠʦʛʨʘʬʠʷ 

ɿʣʘʪʥʠʷʪ ʩʪʘʥʜʘʨʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʝ DSA. 

ʄʝʪʦʜʲʪ ʠʤʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʝʥʟʠʪʠʚʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ ʧʦʨʘʜʠ ʚʲʟ-

ʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʪʨʠʠʟʤʝʨʥʘ (3D) ʨʦʪʘʮʠʦʥʥʘ DSA (van 

Gijn & Rinkel, 2001). ʄʦʜʘʣʥʦʩʪʪʘ ʝ ʠʥʚʘʟʠʚʥʘ ʩ ʤʠʥʠʤʘʣʥʦ ʥʘʨʫʰʘʚʘʥʝ 

ʮʝʣʦʩʪʪʘ ʥʘ ʪʷʣʦʪʦ, ʢʘʪʦ ʪʦʚʘ ʚʦʜʠ ʜʦ ʜʦʢʣʘʜʚʘʥ ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ 

ʦʪ 1,8-2,1% (Haley et al., 1992, Cloft et al., 1999). ʇʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠ-

ʣʝʪʠʝ ʤʝʪʦʜʲʪ ʪʲʨʧʠ ʪʝʭʥʠʯʝʩʪʦ ʠ ʢʣʠʥʠʯʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ. ʇʦʩʪʠʛ-

ʥʘʪʠʪʝ ʥʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʩʘ ʚ ʩʬʝʨʘʪʘ ʥʘ ʢʦʥʪʨʘʩʪʥʠʪʝ ʤʘʪʝʨʠʠ, ʩʠʩʪʝʤʠ 

ʟʘ ʮʠʬʨʦʚʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʙʠʧʣʘʥʦʚʠ ʘʧʘʨʘʪʥʠ ʤʘʰʠ-

ʥʠ. ʇʦʜʦʙʨʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʙʝʟʩʧʦʨʥʦ ʧʦʜʧʦʤʘʛʘ 

ʜʠʘʛʥʦʩʪʠʯʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʝʪʦʜʘ, ʥʦ ʠ ʟʘʪʚʲʨʞʜʘʚʘ ʥʘʨʘʩʪʚʘʱʠʷ 

ʤʫ ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʪʝʥʮʠʘʣ. Dion ʠ ʩʲʪʨ. (1987) ʧʨʠ ʧʨʦʩʧʝʢʪʠʚʥʦ ʘʥʘ-

ʣʠʟʠʨʘʥʝ ʥʘ 1002 ʤʦʟʲʯʥʠ ʘʥʛʠʦʛʨʘʬʠʠ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʩ-

ʪʧʨʦʮʝʜʫʨʥʠ ʠʩʭʝʤʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʝ 1,7% ʜʦ 24-ʪʠʷ ʯʘʩ. 99,9% ʦʪ ʫʩ-

ʣʦʞʥʝʥʠʷʪʘ ʥʝ ʚʦʜʷʪ ʜʦ ʪʨʘʡʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ (Dion et al., 1987). ɺ ʜʨʫ-
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ʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 2899 ʩʲʚʨʝʤʝʥʥʠ ʘʥʛʠʦʛʨʘʬʩʢʠ ʧʨʦʮʝ-

ʜʫʨʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʩʝ ʨʘʚʥʷʚʘ ʥʘ 1,3% (0,7% 

ʧʨʝʭʦʜʥʠ, 0,2% ʦʙʨʘʪʠʤʠ ʠ 0,5% ʧʦʩʪʦʷʥʥʠ) (Willinsky et al., 2003). ʈʠʩ-

ʢʲʪ ʦʪ ʥʝʚʨʦʣʦʛʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʝ ʧʦ-ʚʠʩʦʢ ʧʨʠ ʧʘʮʠʝʥʪʠ ʥʘ ʚʲʟʨʘʩʪ 55 

ʠʣʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ, ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠ 

ʢʦʛʘʪʦ ʦʙʱʦʪʦ ʚʨʝʤʝ ʥʘ ʬʣʫʦʨʦʩʢʦʧʠʷ ʜʦʩʪʠʛʥʝ 10 ʤʠʥʫʪʠ ʠʣʠ ʧʦʚʝʯʝ. 

Bendszus ʠ ʩʲʪʨ. (1999) ʧʨʠʣʘʛʘʪ ʧʦʩʪʧʨʦʮʝʜʫʨʝʥ ʢʦʥʪʨʦʣ ʩ ʷʜʨʝʥʦ-

ʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ (ʗʄʈ) ʧʨʠ 66 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʘʮʠʝʥʪʠ, ʧʨʝʤʠʥʘʣʠ 

DSA, ʠ ʧʨʠ 26% ʦʪ ʪʷʭ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʤʠʢʨʦʩʢʦʧʠʯʥʠ ʩʠʛʥʘʣʥʠ ʠʟʤʝ-

ʥʝʥʠʷ, ʢʦʨʝʩʧʦʥʜʠʨʘʱʠ ʩ ʤʠʢʨʦʠʥʩʫʣʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʜʫʨʘʪʘ 

(Bendszus et al., 1999). ɸʚʪʦʨʠʪʝ ʥʝ ʫʩʧʷʚʘʪ ʜʘ ʢʦʥʩʪʘʪʠʨʘʪ ʥʦʚʠ ʧʨʦʮʝ-

ʜʫʨʥʦ ʩʚʲʨʟʘʥʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʜʝʬʠʮʠʪʠ ʧʨʠ ʥʠʪʦ ʝʜʠʥ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, 

ʢʦʝʪʦ ʧʦʜʩʢʘʟʚʘ, ʯʝ ʚʝʨʦʷʪʥʦ ʤʠʢʨʦʝʤʙʦʣʠʯʥʠʪʝ ʩʲʙʠʪʠʷ ʩʣʝʜ DSA ʩʘ 

ʤʥʦʛʦ ʧʦ-ʯʝʩʪʠ ʦʪ ʦʯʝʚʠʜʥʠʪʝ ʥʝʚʨʦʣʦʛʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʇʦʷʚʘʪʘ ʥʘ 

ʪʝʟʠ ʗʄʈ ʥʘʭʦʜʢʠ ʢʦʨʝʣʠʨʘ ʟʥʘʯʠʪʝʣʥʦ ʩ ʪʨʫʜʥʦʩʪʠʪʝ ʧʨʠ ʢʘʪʝʪʝʨʠʟʘ-

ʮʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ ʠ ʚʨʝʤʝʪʦ ʟʘ ʬʣʫʦ-

ʨʦʩʢʦʧʠʷ (Bendszus et al., 1999). 

3D ʨʦʪʘʮʠʦʥʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ (3DRA) ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʦʬʪʫʝʨʥʘ ʠ 

ʪʝʭʥʠʯʝʩʢʘ ʤʦʜʠʬʠʢʘʮʠʷ, ʢʦʷʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 

ʩʪʘʥʜʘʨʪʥʘ ʨʦʪʘʮʠʦʥʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʚ ʜʝʪʘʡʣʥʦ ʢʦʤʧʶʪʲʨʥʦ ʠʟʦʙʨʘʞʝ-

ʥʠʝ. ʄʝʪʦʜʠʢʘʪʘ ʧʦʟʚʦʣʷʚʘ ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʙʨʘʟʠ ʜʘ ʩʝ ʤʘʥʠʧʫʣʠʨʘʪ ʤʘ-

ʥʫʘʣʥʦ ʦʪ ʦʧʝʨʘʪʦʨʘ ʧʦʜ ʦʧʨʝʜʝʣʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʣʦʨʠʪʲʤ ï ʚʩʷʢʘʢʲʚ 

ʲʛʲʣ ʠʣʠ ʛʣʝʜʥʘ ʪʦʯʢʘ (Albuquerque et al., 2002). ɼʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ʥʘ ʪʝʟʠ 

ʦʙʨʘʟʠ ʩ ʤʦʟʲʯʥʘʪʘ ʘʥʘʪʦʤʠʷ ʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʚ ʪʨʫʜʘ ʥʘ Tanoue ʠ ʩʲʪʨ. 

(2000). ʇʦʣʝʟʥʦʩʪʪʘ ʥʘ ʪʘʟʠ ʪʝʭʥʠʢʘ ʦʢʘʟʚʘ ʙʝʟʩʧʦʨʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʚʲʪʨʝʩʲʜʦʚʘʪʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘ ʪʝʭʥʠʢʘ. ʄʦʨʬʦʣʦʛʠʷʪʘ ʠ 

ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠ ʣʦʢʦʨʝʛʠʦʥʘʣ-

ʥʘʪʘ ʤʦʟʲʯʥʘ ʚʘʩʢʫʣʘʪʫʨʘ ʩʝ ʠʟʦʙʨʘʟʷʚʘʪ ʩ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʠʩʦʢʘ ʪʦʯ-

ʥʦʩʪ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʝʮʠʟʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠʷ ʝʥʜʦʚʘʩʢʫ-
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ʣʘʨʝʥ ʧʦʜʭʦʜ (Tanoue et al., 2000, Anxionnat et al., 2001, Albuquerque et 

al., 2002). 

1.3.2. ʂʦʤʧʶʪʲʨ-ʪʦʤʦʛʨʘʬʩʢʘ ʘʥʛʠʦʛʨʘʬʠʷ 

CTA ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʦʙʝʤʥʦ ʩʢʘʥʠʨʘʥʝ ʥʘ ʤʦʟʲʢʘ ʩʣʝʜ ʠʥʪʨʘʚʝʥʦʟ-

ʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ. ʂʘʯʝʩʪʚʦʪʦ ʥʘ CTA ʠʟʦʙʨʘʞʝʥʠ-

ʷʪʘ ʝ ʧʦʜʦʙʨʝʥʦ ʯʨʝʟ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʤʥʦʛʦʩʣʦʝʥ ʦʙʨʘʟ ʥʘ 

ʩʢʘʥʠʨʘʥʠʷ ʦʪʜʝʣ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ ʟʘ ʧʦʩʣʝʜʚʘʱʘ ʦʙʨʘʙʦʪʢʘ 

ʥʘ ʜʘʥʥʠ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʠ ʤʦʜʝʨʥʠ ʤʘʰʠʥʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʜʦ 96% ʯʫʚʩ-

ʪʚʠʪʝʣʥʦʩʪ ʠ 97% ʩʧʝʮʠʬʠʯʥʦʩʪ (Kangasniemi et al., 2004) ï ʬʠʛ. 15. 

 

ʌʠʛʫʨʘ 15. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʦʣʷʤʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩ-

ʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ, ʦʢʘʟʚʘʱʘ ʤʘʩʝʬʝʢʪ ʚʲʨʭʫ ʦʧʪʠʯʥʘʪʘ ʭʠʘʟʤʘ ï 

ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ  

ʉʊɸ ʝ ʧʦ-ʤʘʣʢʦ ʠʥʚʘʟʠʚʝʥ, ʩʨʘʚʥʠʪʝʣʥʦ ʰʠʨʦʢʦ ʜʦʩʪʲʧʝʥ ʤʝʪʦʜ. 

ʊʦʚʘ ʜʘʚʘ ʧʦʪʝʥʮʠʘʣʥʦ ʧʨʝʜʠʤʩʪʚʦ ʟʘ ʣʝʩʥʦʪʦ ʤʫ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʧʘʮʠ-

ʝʥʪʠ ʩ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʉɸʍ ʠʣʠ ʢʦʛʘʪʦ ʪʦʟʠ ʚʠʜ ʢʨʲʚʦʠʟʣʠʚ ʩʝ ʫʩʪʘ-

ʥʦʚʠ ʧʨʠ ʥʘʪʠʚʥʦ, ʙʝʟʢʦʥʪʨʘʩʪʥʦ ʩʢʘʥʠʨʘʥʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʘʣʢʠ ʧʦ 

ʨʘʟʤʝʨ (< 2 mm) ʠʣʠ ʯʘʩʪʠʯʥʦ ʪʨʦʤʙʦʟʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʨʦʧʫʩʥʘʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʦʙʨʘʟʠ ʦʪ ʢʦʤʧʶʪʲʨʥʠʷ ʪʦ-
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ʤʦʛʨʘʬ (Kangasniemi et al., 2004). ɼʠʘʛʥʦʩʪʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ CTA 

ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʚ ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠ ʧʦʨʘ-

ʜʠ ʛʝʥʝʨʠʨʘʥʠʪʝ ʤʝʪʘʣʥʠ ʘʨʪʝʬʘʢʪʠ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʪʝ 

ʢʦʡʣʦʚʝ, ʩʪʝʥʪʦʚʝ ʠʣʠ ʥʝʘʜʭʝʟʠʚʥʠ ʝʤʙʦʣʠʟʘʥʪʠ, ʢʦʠʪʦ ʧʨʘʚʷʪ ʦʮʝʥʢʘʪʘ 

ʥʘ ʧʨʦʩʣʝʜʷʝʤʘʪʘ ʧʘʪʦʣʦʛʠʷ ʤʥʦʛʦ ʪʨʫʜʥʘ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʙʨʘʟʠ ʠ ʩʦʬʪʫʝʨʠ (metal artefact reduction 

ʘʣʛʦʨʠʪʤʠ), ʮʝʣʷʱʠ ʜʘ ʥʘʤʘʣʷʪ ʛʝʥʝʨʠʨʘʥʠʪʝ ʘʨʪʝʨʬʘʢʪʠ, CTA ʦʪʩʪʲʧʚʘ 

ʧʨʝʜ ʟʣʘʪʥʠʷ ʩʪʘʥʜʘʨʪ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ï DSA. ɺ ʩʝʨʠʷ ʧʘʮʠʝʥʪʠ, ʪʨʝʪʠ-

ʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʦ ʢʣʠʧʩʠʨʘʥʝ, CTA ʜʝʤʦʥʩʪʨʠʨʘ ʟʘ-

ʙʝʣʝʞʠʪʝʣʥʦ ʥʠʩʲʢ ʧʨʦʮʝʥʪ (2%) ʥʘ ʥʝʧʲʣʥʦ ʦʙʣʠʪʝʨʠʨʘʥʝ ʥʘ ʪʨʝʪʠʨʘ-

ʥʠʪʝ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ (Kivisaari, 2005). ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ DSA ʧʨʠ 

ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʦʧʨʦʚʝʨʛʘʚʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʦʪ CTA, ʢʘʪʦ 

ʢʦʥʩʪʘʪʠʨʘ ʬʘʣʰʠʚʦ ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʪʦʪʘʣʥʦ ʢʣʠʧʩʠʨʘʥʠ 

ʘʥʝʚʨʠʟʤʠ (Kivisaari et al., 2004). ɼʦʩʝʛʘ ʠʟʣʦʞʝʥʠʪʝ ʬʘʢʪʠ ʧʦʚʜʠʛʘʪ, 

ʨʘʟʙʠʨʘ ʩʝ, ʚʲʧʨʦʩʘ ʟʘ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ CTA ʧʨʠ ʩʣʝʜʦʧʝʨʘʪʠʚʥʘʪʘ 

ʦʮʝʥʢʘ ʥʘ ʣʝʢʫʚʘʥʠ ʘʥʝʚʨʠʟʤʠ. 

1.3.3. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ 

ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ (MRA) ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘ-

ʥʝʥ ʥʝʠʥʚʘʟʠʚʝʥ ʤʝʪʦʜ ʟʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟ-

ʤʠ ʠʣʠ ʜʨʫʛ ʚʠʜ ʤʦʟʲʯʥʦʩʲʜʦʚʘ ʧʘʪʦʣʦʛʠʷ. ʊʨʠʠʟʤʝʨʥʘʪʘ time of flight 

(3D TOF) ʧʦʟʚʦʣʷʚʘ ʝʬʝʢʪʠʚʥʦʪʦ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʚʠʣʠʟʠʝʚʠʷ ʢʨʲʛ ʙʝʟ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ (Kªhªrª et al., 1999a, Adams et al., 

2000). ʇʦʜʦʙʥʦ ʥʘ ʛʦʨʝʦʧʠʩʘʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʦʩʪʧʨʦʮʝʩʠʥʛ ʠ ʦʙʨʘʙʦʪʢʘ 

ʧʨʠ CTA ʠ 3DRA, ʧʦʣʫʯʝʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ MRA ʩʝ ʨʝʢʦʥʩʪʨʫʠʨʘʪ, 

ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʮʠʨʢʫʣʘʮʠʷ ʚ ʜʝʪʘʡʣ. ʇʨʝ-

ʜʠʤʩʪʚʘʪʘ ʥʘ MRA ʪʝʭʥʠʢʘʪʘ ʚʢʣʶʯʚʘʪ ʥʝʠʥʚʘʟʠʚʥʦʩʪ, ʣʠʧʩʘ ʥʘ ʨʘʜʠʘ-

ʮʠʷ, ʢʘʢʪʦ ʠ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʤʦʜʘʣʥʦʩʪʪʘ ʜʘ ʛʝʥʝʨʠʨʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʦʙʱʦʤʦʟʲʯʥʠʷ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʘ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʤʝʪʦʜʘ ʝ ʦʛʨʘʥʠʯʝ-
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ʥʦ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʧʝʡʩ-ʤʝʡʢʲʨ ʠʤʧʣʘʥʪʠ, ʢʣʘʫʩʪʨʦʬʦʙʠʷ ʠ ʬʝʨʦʤʘʛʥʝ-

ʪʠʯʥʠ ʦʙʝʢʪʠ ʚ ʪʷʣʦʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ. ɺ ʠʟʩʣʝʜʚʘʥʝ ʥʘ Okahara ʠ ʩʲʪʨ. 

(2002) ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 3D TOF MRA ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʚʘʨʠʨʘ ʦʪ 60% ʜʦ 79%, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʧʠʪʘ ʥʘ ʣʝʢʘʨʷ, ʠʥʪʝʨʧ-

ʨʝʪʠʨʘʱ ʦʙʨʘʟʘ. ʉʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ ʪʝʭʥʠʢʘʪʘ ʝ ʩʲʦʪʚʝʪʥʦ 77-86% ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ 3DRA (Okahara et al., 2002). ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 3D TOF 

MRA ʚ ʩʨʘʚʥʝʥʠʝ ʩ DSA ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʨʝʜʭʦʜʥʦ ʪʨʝʪʠʨʘʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʚʘʨʠʨʘ ʤʝʞʜʫ 71% ʠ 97%, ʢʘʪʦ ʜʝʬʠʥʠʨʘʥʘʪʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ʥʘ 

ʙʘʟʘʪʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʦʪʯʠʪʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʠʣʠ ʦʩʪʘʪʲʯʥʦ ʠʟʧʲʣʚʘʥʝ, ʚʘ-

ʨʠʨʘ ʦʪ 89% ʜʦ 100% (Nome et al., 2002, Yamada et al., 2004, Westerlaan et 

al., 2005). ʄʫʣʪʠʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩ ʷʜʨʝʥʦ-ʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ 

(MRI) ʩʲʱʦ ʧʨʝʜʦʩʪʘʚʷ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʦʪʩʲʩʪʚʘ ʧʨʠ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ DSA ʠ CTA ï ʥʘʧʨʠʤʝʨ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʲʜʦʚʘʪʘ ʩʪʝ-

ʥʘ ʠ ʤʦʨʬʦʣʦʛʠʯʥʠʷ Ⱬ ʠʥʪʝʛʨʠʪʝʪ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʠʟʢ-

ʣʶʯʠʪʝʣʥʦ ʛʦʣʷʤ ʠʥʪʝʨʝʩ ʩʝ ʦʙʨʲʱʘ ʥʘ Ăwall vessel imagingñ ʪʝʭʥʠʢʠʪʝ 

ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʠ ʤʦʟʲʯʥʦʩʲʜʦʚʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ 

ʢʘʪʦ ʮʷʣʦ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʥʝʠʥʚʘʟʠʚʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩʝ ʝ ʧʨʝʚʲʨʥʘʣʘ ʚ ʧʲʨʚʦ 

ʩʨʝʜʩʪʚʦ ʥʘ ʠʟʙʦʨ ʧʨʠ ʧʨʝʜʦʧʝʨʘʪʠʚʥʘ ʦʮʝʥʢʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʧʦʨʘʜʠ 

ʜʦʩʪʘʪʲʯʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ, ʪʦʯʥʦʩʪ, ʣʝʩʥʘ ʜʦʩʪʲʧʥʦʩʪ ʠ ʨʝʣʘʪʠʚʥʦ 

ʧʦ-ʥʠʩʢʘʪʘ ʩʠ ʩʝʙʝʩʪʦʡʥʦʩʪ.  

 

1.4. ʍʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ 

ʎʝʣʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʝ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ 

ʠʥʠʮʠʘʣʥʦ ʢʲʨʚʝʥʝ ʠʣʠ ʧʦʚʪʦʨʥʘ ʨʫʧʪʫʨʘ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʪʦʚʘ ʩʝ 

ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʦ ʤʝʭʘʥʠʯʥʦ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ 

ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ. ʆʙʠʢʥʦʚʝʥʦ ʪʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʧʦʩʪʘ-

ʚʷʥʝʪʦ ʥʘ ʤʝʪʘʣʝʥ ʢʣʠʧʩ, ʩʝʧʘʨʠʨʘʱ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʦʪ ʧʨʠʣʝ-
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ʞʘʱʘʪʘ ʚʠʪʘʣʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ, ʥʘ ʢʦʷʪʦ ʪʷ ʩʝ ʨʘʟʧʦʣʘʛʘ. ɺ ʩʣʫʯʘʡ ʥʘ 

ʩʠʤʧʪʦʤʘʪʠʯʥʠ ʥʝʨʫʧʪʫʨʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ ʙʝʟʩʧʦʨʥʘ ʠʥʜʠʢʘʮʠʷ ʟʘ ʧʨʠ-

ʣʦʞʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʤʦʞʝ ʩʲʱʦ ʜʘ ʙʲʜʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʤʠʢ-

ʨʦʚʘʩʢʫʣʘʨʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʩʪʨʫʢʪʫʨʠ ʩ ʦʛʣʝʜ ʦʙʨʘʪʥʦʪʦ 

ʨʘʟʚʠʪʠʷ ʠʣʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. 

1.4.1. ʀʩʪʦʨʠʷ 

ɿʘ ʧʲʨʚʠ ʧʲʪ ʘʥʝʚʨʠʟʤʘ ʝ ʦʧʝʨʠʨʘʥʘ ʧʨʝʟ 1931 ʛ., ʢʦʛʘʪʦ ʭʠʨʫʨʛʲʪ 

Dott ʟʘʧʲʣʚʘ ʨʫʧʪʫʨʠʨʘʣ ʘʥʝʚʨʠʟʤʘʣʝʥ ʩʘʢ ʩ ʘʚʪʦʣʦʞʥʘ ʙʠʦʣʦʛʠʯʥʘ ʪʲ-

ʢʘʥ ï ʤʫʩʢʫʣ (Dott, 1933). ʅʷʢʦʣʢʦ ʛʦʜʠʥʠ ʧʦ-ʢʲʩʥʦ, ʧʨʝʟ 1938 ʛ., Walter 

Dandy ʝ ʧʲʨʚʠʷʪ ʭʠʨʫʨʛ, ʢʦʡʪʦ ʢʣʠʧʩʠʨʘ ʰʠʡʢʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘ, ʦʪʩʪʨʘ-

ʥʷʚʘʡʢʠ ʷ ʤʝʭʘʥʠʯʥʦ ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ (Dandy 1938). ʅʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʪʝʟʠ ʨʝʚʦʣʶʮʠʦʥʥʠ ʩʲʙʠʪʠʷ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʭʠʨʫʨʛʠʯʥʦʪʦ ʣʝ-

ʯʝʥʠʝ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʦʩʪʘʚʘʪ ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʠ ʜʦ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ 

ʤʠʥʘʣʠʷ ʚʝʢ. ʊʝʭʥʠʯʝʩʢʠʷʪ ʥʘʧʨʝʜʲʢ, ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠʪʝ ʥʝʚʨʦʭʠʨʫʨ-

ʛʠʯʥʠ ʪʝʭʥʠʢʠ ʠ ʧʦʜʦʙʨʝʥʠʷʪʘ ʚ ʥʝʚʨʦʘʥʝʩʪʝʟʠʷʪʘ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʝʟ 

80-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ, ʧʦʟʚʦʣʷʚʘʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣ-

ʪʘʪʠ ʟʘ ʧʘʮʠʝʥʪʠʪʝ (Drake, 1981). 

Yasargil ʙʝʟʩʧʦʨʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʤʝʪʦʜʠʪʝ ʥʘ ʤʠʢʨʦʭʠʨʫʨʛʠʯʥʦ 

ʢʣʠʧʩʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʢʘʪʦ ʪʦʟʠ ʧʦʜʭʦʜ ʦʩʪʘʚʘ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʚ 

ʭʠʨʫʨʛʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʜʦʨʠ ʠ ʜʥʝʩ (Yasargil & Fox, 1975). ɸʣʪʝʨʥʘ-

ʪʠʚʥʠʪʝ ʭʠʨʫʨʛʠʯʥʠ ʪʝʭʥʠʢʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʘʥʝʚʨʠʟʤʠ, ʯʠʷʪʦ ʤʦʨʬʦʣʦ-

ʛʠʷ ʥʝ ʧʦʟʚʦʣʷʚʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʢʣʠʧʩʠʨʘʥʝ, ʚʢʣʶʯʚʘʪ ʦʢʣʫʟʠʷ ʥʘ 

ʧʨʦʢʩʠʤʘʣʥʠʷ ʩʲʜ ʩʲʩ ʠʣʠ ʙʝʟ ʝʢʩʪʨʘʢʨʘʥʠʘʣʝʥ/ʠʥʪʨʘʢʨʘʥʠʘʣʝʥ ʙʘʡʧʘʩ, 

trapping, oʙʚʝʩʮʠʦ ʠʣʠ ʩʘʢʝʢʪʦʤʠʷ (Yasargil, 1984, Drake et al., 1996, 

Roski & Spetzler, 1996). 
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1.4.2. ʊʝʨʘʧʝʚʪʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ʂʦʛʘʪʦ ʘʥʝʚʨʠʟʤʘ ʩʝ ʢʣʠʧʩʠʨʘ, ʦʩʥʦʚʘʪʘ Ⱬ ʩʝ ʟʘʪʚʘʨʷ ʤʝʭʘʥʠʯʥʦ ʦʪ 

ʤʝʪʘʣʥʠʷ ʢʣʠʧʩ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʨʝʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʰʠʡʢʘʪʘ ʠ ʧʨʝʭʦʜʘ ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʢʲʤ ʩʪʝʥʠʪʝ ʥʘ ʧʦʜʣʝʞʘʱʠʷ ʩʲʜ. ʂʦʛʘ-

ʪʦ ʢʣʠʧʩʲʪ ʝ ʧʦʟʠʮʠʦʥʠʨʘʥ ʦʧʪʠʤʘʣʥʦ ʠ ʧʨʘʚʠʣʥʦ, ʘʥʝʚʨʠʟʤʘʪʘ ʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʘʧʲʣʥʦ ʩʝʧʘʨʠʨʘʥʘ ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ, ʦʩʪʘʚʷʡʢʠ 

ʘʨʪʝʨʠʷ, ʥʘ ʢʦʷʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʥʝʧʦʢʲʪʥʘʪʘ. ʊʦʪʘʣʥʦʪʦ ʟʘʪʚʘʨʷʥʝ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ ʝ ʦʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʥʝʡʥʘʪʘ ʨʫʧ-

ʪʫʨʘ ʠ ʙʲʜʝʱʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ (Drake et al., 1984, Hernesniemi et al., 1993). 

ʆʧʪʠʤʘʣʥʦ ʧʦʩʪʘʚʝʥʠʷʪ ʢʣʠʧʩ ʠʤʘ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʣʝʜʦʧʝʨʘʪʠʚʥʠʷ 

ʨʝʟʫʣʪʘʪ ʠ ʩʪʘʪʫʩʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʣʝʜʦʧʝʨʘʪʠʚʝʥ ʘʥʛʠ-

ʦʛʨʘʬʩʢʠ ʢʦʥʪʨʦʣ ʨʷʜʢʦ ʩʝ ʠʟʚʲʨʰʚʘ ʩʣʝʜ ʢʣʠʧʩʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘ ʚ 

ʤʥʦʛʦ ʮʝʥʪʨʦʚʝ. ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Kivisaari ʠ ʩʲʪʨ. (2004)  ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ 

ʩʝʨʠʷ ʦʪ 808 ʧʘʮʠʝʥʪʠ ʩ ʭʠʨʫʨʛʠʯʥʦ ʪʨʝʪʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ (493 ʨʫʧʪʫʨʠ-

ʨʘʣʠ ʠ 315 ʥʝʨʫʧʪʫʨʠʨʘʣʠ) ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʩʣʝʜʦʧʝʨʘʪʠʚʝʥ ʘʥʛʠʦʛʨʘʬ-

ʩʢʠ ʢʦʥʪʨʦʣ, ʢʦʡʪʦ ʜʝʤʦʥʩʪʨʠʨʘ 88% ʪʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ, ʢʦʡʪʦ ʩʝ 

ʨʘʚʥʷʚʘ ʥʘ ʫʩʧʝʭ ʦʪ ʣʝʯʝʥʠʝʪʦ. ʆʙʱʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʩʝ 

ʨʘʚʥʷʚʘ ʥʘ 12% ʠʣʠ 9% ʩ ʜʘʥʥʠ ʟʘ ʨʝʟʠʜʫʘʣʥʘ ʰʠʡʢʘ ʠ 3% ʝ ʨʝʟʠʜʫʘʣʝʥ 

ʦʩʪʘʪʲʢ (Kivisaari et al., 2004). ʀʥʪʝʨʝʩ ʧʦʨʘʞʜʘ, ʯʝ ʚ 61% ʦʪ ʩʣʫʯʘʠʪʝ 

ʘʚʪʦʨʠʪʝ ʥʝ ʦʯʘʢʚʘʪ ʢʣʠʧʩʠʨʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʜʘ ʙʲʜʝ ʥʝʧʲʣʥʦ ʦʙʣʠʪʝʨʠ-

ʨʘʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠʷ ʢʦʥʪʨʦʣ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʠʢʨʦʚʘʩ-

ʢʫʣʘʨʝʥ ʢʣʠʧʠʥʛ ʥʘ ʘʥʝʚʨʠʟʤʠ, ʣʦʢʘʣʠʟʠʨʘʥʠ ʧʦ ʭʦʜʘ ʥʘ ʟʘʜʥʘ ʤʦʟʲʯʥʘ 

ʮʠʨʢʫʣʘʮʠʷ, ʢʘʢʪʦ ʠ ʥʘ ʪʘʢʠʚʘ ʩ ʨʘʟʤʝʨʠ ʥʘʜ 15 mm, ʩʘ ʧʦ-ʣʦʰʠ ʦʪ ʪʝʟʠ 

ʥʘ ʘʥʝʚʨʠʟʤʠ ʥʘ ʧʨʝʜʥʘ ʮʠʨʢʫʣʘʮʠʷ ʠʣʠ ʩ ʜʠʘʤʝʪʲʨ ʧʦʜ 15 mm. ɺ ʩʧʦ-

ʤʝʥʘʪʘʪʘ ʩʝʨʠʷ ʦʙʘʯʝ ʧʨʦʮʝʜʫʨʥʦ ʩʚʲʨʟʘʥʘ ʦʢʣʫʟʠʷ ʥʘ ʛʦʣʷʤ ʚʠʪʘʣʝʥ ʩʲʜ 

ʚʲʟʥʠʢʚʘ ʧʨʠ 5% ʦʪ ʧʨʦʮʝʜʫʨʠʪʝ. ʇʦʩʣʝʜʦʚʘʪʝʣʥʘ ʩʝʨʠʷ ʦʪ 305 ʭʠʨʫʨ-

ʛʠʯʥʦ ʪʨʝʪʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ, ʧʫʙʣʠʢʫʚʘʥʘ ʦʪ Sindou ʠ ʩʲʪʨ. (1998), ʜʦʢ-

ʣʘʜʚʘ 5,9% ʥʘ ʩʫʙʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʢʦʥʪʨʦʣʥʘ ʘʥʛʠʦʛʨʘʬʠʷ, ʧʨʦʚʝʜʝʥʘ ʜʚʝ ʩʝʜʤʠʮʠ ʩʣʝʜ ʢʣʠʧʩʠʨʘʥʝ-
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ʪʦ (Sindou et al., 1998). ʃʠʪʝʨʘʪʫʨʝʥ ʧʨʝʛʣʝʜ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʰʝʩʪ ʩʝʨʠʠ 

ʥʘ ʭʠʨʫʨʛʠʯʥʦ ʪʨʝʪʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ ʚ ʧʝʨʠʦʜ ʦʪ 20 ʛʦʜʠʥʠ, ʦʙʭʚʘʱʘ ɦ

1569 ʘʥʝʚʨʠʟʤʘʣʥʠ ʨʘʟʰʠʨʝʥʠʷ, ʩʲʦʙʱʘʚʘ 5,2% ʥʝʫʩʧʝʭ ʦʪ ʧʨʠʣʦʞʝʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ (Thornton et al., 2000). Vanninen ʠ ʩʲʪʨ. ʧʨʦʚʝʞʜʘʪ 

ʧʨʦʩʧʝʢʪʠʚʥʦ ʨʘʥʜʦʤʠʟʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʠ 57 ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʧʨʝʤʠ-

ʥʘʚʘʪ ʭʠʨʫʨʛʠʯʥʦ ʣʠʛʠʨʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʊʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 74% ʦʪ ʧʨʦʩʣʝʜʝʥʠʪʝ ʧʘʮʠʝʥʪʠ (Vanninen et al., 1999). 

ʂʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʦ ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʦʤʝʥʘʪʠ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʢʣʠʥʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ ISAT, ʚ ʯʠʡʪʦ ʬʦʢʫʩ ʧʦʧʘʜʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, 

ʪʨʝʪʠʨʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʫʯʘʡʥʦ ʠʟʙʨʘʥ ʨʘʥʜʦʤʠʟʠʨʘʥ ʤʝʪʦʜ ï ʝʜʥʦʚʘʩ-

ʢʫʣʘʨʝʥ ʠʣʠ ʭʠʨʫʨʛʠʯʝʥ. ʂʦʥʪʨʦʣʥʘ ʘʥʛʠʦʛʨʘʬʠʷ 6 ʤʝʩʝʮʘ ʩʣʝʜ ʣʝʯʝʥʠ-

ʝʪʦ ʝ ʦʩʲʱʝʩʪʚʝʥʘ ʧʨʠ ʝʜʚʘ 47% ʦʪ ʭʠʨʫʨʛʠʯʥʦ ʣʝʢʫʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ. 

ʇʲʣʥʘ ʦʢʣʫʟʠʷ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʠ 82% ʦʪ ʦʙʩʣʝʜʚʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʇʨʠ 

12% ʩʝ ʦʙʩʝʨʚʠʨʘ ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ ʩ ʜʘʥʥʠ ʟʘ ʩʫʙʪʦʪʘʣʥʘ 

ʦʢʣʫʟʠʷ, ʜʦʢʘʪʦ 6% ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʧʦʢʘʟʚʘʪ ʦʩʪʘʪʲʯʥʦ ʧʲʣʥʝʥʝ 

(Molyneux et al., 2005).  

ɽʜʥʦ ʝ ʩʠʛʫʨʥʦ, ʯʝ ʥʝʭʦʤʦʛʝʥʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʦʙʣʠʪʝʨʘʮʠʦʥ-

ʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʭʠʨʫʨʛʠʷʪʘ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʝ ʜʲʣʞʠ ʥʘ ʜʚʝ 

ʦʩʥʦʚʥʠ ʧʨʠʯʠʥʠ: ʣʠʧʩʘʪʘ ʥʘ ʘʜʝʢʚʘʪʥʦ ʨʘʜʠʦʣʦʛʠʯʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ 

ʬʘʪʘʣʥʠʷ ʠʟʭʦʜ ʠ ʚʠʩʦʢʠʷ ʧʨʦʮʝʥʪ ʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʧʨʠ ʩʫʙʘʨʘʭʥʦʠ-

ʜʘʣʥʘʪʘ ʭʝʤʦʨʘʛʠʷ. ʇʨʦʫʯʚʘʥʠʪʝ ʘʚʪʦʨʠ ʜʦʩʝʛʘ ʚʲʧʨʝʢʠ ʪʦʚʘ ʧʦʜʯʝʨʪʘ-

ʚʘʪ ʠ ʢʨʠʪʠʯʥʘʪʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʰʠʨʠʥʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʠ 

ʥʝʡʥʠʷ ʤʘʢʩʠʤʘʣʝʥ ʨʘʟʤʝʨ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ.  
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1.4.3. ʂʣʠʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

1.4.3.1. ʇʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʠ ʩʤʲʨʪʥʦʩʪ 

 ʇʨʦʩʧʝʢʪʠʚʥʦ ʤʫʣʪʠʮʝʥʪʨʦʚʦ ʧʨʦʫʯʚʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʚ ʐʚʝʮʠʷ, 

ʢʦʝʪʦ ʨʘʟʛʣʝʞʜʘ 355 ʦʧʝʨʘʮʠʠ, ʦʩʲʱʝʩʪʚʝʥʠ ʧʦ ʧʦʚʦʜ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦ-

ʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʩʲʦʙʱʘʚʘ ʟʘ 30% ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ. 6,2% 

ʦʪ ʪʷʭ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ʧʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʘ ʚ 1,7% ʥʘʩ-

ʪʲʧʚʘ ʣʝʪʘʣʝʥ ʠʟʭʦʜ ʥʘ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ. ɸʚʪʦʨʠʪʝ ʧʦʜ-

ʯʝʨʪʘʚʘʪ, ʯʝ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʥʝ ʝ ʠʟʢʣʶʯʝʥʘ, 

ʢʘʪʦ ʪʘʟʠ ʢʦʤʧʣʠʢʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 18% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʂʦʤʧʨʦ-

ʤʝʪʠʨʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠʷ ʢʨʲʚʦʪʦʢ ʚʲʚ ʚʠʪʘʣʝʥ ʤʦʟʲʯʝʥ ʩʲʜ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʧʨʠ 3,4% ʦʪ ʩʣʫʯʘʠʪʝ (Fridriksson et al., 2002). Seiler ʠ ʩʲʪʨ. (1988) ʩʲʦʙ-

ʱʘʚʘʪ ʟʘ ʧʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠ ʩʤʲʨʪʥʦʩʪ ʢʘʪʦ ʨʝʟʫʣʪʘʪ 

ʦʪ ʣʝʯʝʥʠʝʪʦ ʧʨʠ 2,6% ʠ 3,5% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʪʷʭʥʘʪʘ ʩʝʨʠʷ, ʨʘʟʛʣʝʞ-

ʜʘʱʘ 115 ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ (Seiler et al., 1988). ʆʪʥʦʩʠʪʝʣʥʦ ʩʭʦʜ-

ʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʜʝʤʦʥʩʪʨʠʨʘʥʠ ʦʪ Vanninen ʠ ʩʲʪʨ. (1999) ʠ Hernesniemi 

ʠ ʩʲʪʨ. (1993), ʧʨʠ ʢʦʠʪʦ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʠʥʚʘʣʠʜʘʮʠʷ ʚʘ-

ʨʠʨʘ ʦʪ 4% ʜʦ 6,9%, ʘ ʩʤʲʨʪʥʦʩʪʪʘ ʦʪ 3,9% ʜʦ 4%.  

1.4.3.2. ʈʫʧʪʫʨʘ ʩʣʝʜ ʢʣʠʧʩʠʨʘʥʝ 

ʂʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ, ʮʝʣʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʝ ʜʘ ʩʝ 

ʧʨʝʜʦʪʚʨʘʪʠ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ ʥʘ ʚʝʯʝ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ 

ʠʣʠ ʧʲʨʚʠʯʥʦ ʩʧʫʢʚʘʥʝ ʥʘ ʥʝʢʲʨʚʷʣʘ ʪʘʢʘʚʘ. ʅʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʢʲʨʚʝʥʝ 

ʩʣʝʜ ʢʣʠʧʩʠʨʘʥʝʪʦ ʥʘ ʝʜʥʘ ʘʥʝʚʨʠʟʤʘ ʥʝ ʝ ʯʝʩʪ ʬʝʥʦʤʝʥ, ʦʪʙʝʣʷʟʚʘʥ ʚ 

ʣʠʪʝʨʘʪʫʨʘʪʘ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʥʝʧʲʣʥʦʪʦ ʥʝʚʨʦʭʠʨʫʨʛʠʯʥʦ ʠʟʢʣʶʯ-

ʚʘʥʝ ʥʘ ʝʜʥʘ ʘʥʝʚʨʠʟʤʘ ʦʪ ʤʦʟʲʯʥʘʪʘ ʮʠʨʢʫʣʘʮʠʷ ʢʨʠʝ ʨʠʩʢ ʦʪ ʥʘʩʪʲʧʚʘ-

ʥʝʪʦ ʥʘ ʢʨʲʚʦʠʟʣʠʚʠ (Lin et al., 1989). ʈʝʢʘʥʘʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʝ 

ʚʲʟʤʦʞʥʦ ʜʘ ʥʘʩʪʲʧʠ ʜʦʨʠ ʧʨʠ ʚʝʯʝ ʧʦʪʚʲʨʜʝʥʘ ʪʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʛʠʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ. ʇʝʨʬʝʢʪʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʘʪʘ ʤʝ-

ʭʘʥʠʯʥʘ ʙʘʨʠʝʨʘ, ʢʦʷʪʦ ʢʣʠʧʩʲʪ ʧʨʝʜʦʩʪʘʚʷ, ʤʦʞʝ ʩʧʦʥʪʘʥʥʦ ʜʘ ʩʝ ʧʨʠʧ-
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ʣʲʟʥʝ ʦʪ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. ʊʦʟʠ ʬʝʥʦʤʝʥ ʤʦʞʝ ʜʘ ʚʲʟʥʠʢʥʝ ʠ ʢʘʪʦ 

ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʦʪ ʤʘʣʲʢ ʫʯʘʩʪʲʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʰʠʡʢʘʪʘ ʥʘ ʧʦʩʣʝʜʥʘʪʘ, ʦʩʪʘʥʘʣ ʥʝʟʘʙʝʣʷʟʘʥ ʧʦ ʚʨʝʤʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ 

ʠʥʪʝʨʚʝʥʮʠʷ ʠ ʧʦʩʣʝʜʚʘʱʠʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʥ ʢʦʥʪʨʦʣ (Drake et al., 1984, 

Lin et al., 1989). 

ɺ ISAT ʝʜʚʘ 13 ʦʪ 1070 ʭʠʨʫʨʛʠʯʥʦ ʣʝʢʫʚʘʥʠ ʘʥʝʚʨʠʟʤʠ (1,2%) ʩʘ 

ʠʤʘʣʠ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ, ʢʘʪʦ ʧʝʨʠʦʜʲʪ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʦʙʭʚʘʱʘ ʩʨʝʜ-

ʥʦ 4 ʛʦʜʠʥʠ (Molyneux et al., 2005). ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʦʩʪʪʝʨʘʧʝʚʪʠʯ-

ʥʠʪʝ ʨʫʧʪʫʨʠ ʥʘʩʪʲʧʚʘʪ ʧʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʦʪ ʣʝʯʝʥʠʝʪʦ, ʢʘʪʦ 54% ʦʪ 

ʪʷʭ ʩʘ ʙʠʣʠ ʬʘʪʘʣʥʠ. ɺ ʩʧʦʤʝʥʘʪʦʪʦ ʧʨʦʫʯʚʘʥʝ ʥʘ Fridriksson ʠ ʩʲʪʨ. 

(2002), ʢʦʝʪʦ ʦʙʭʚʘʱʘ 355 ʭʠʨʫʨʛʠʯʥʦ ʪʨʝʪʠʨʘʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʩʝ 

ʦʪʙʝʣʷʟʚʘ 1,4% ʥʘ ʢʲʨʚʝʥʝ ʦʪ ʚʝʯʝ ʣʠʛʠʨʘʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ 

(Fridriksson et al., 2002). ʑʦ ʩʝ ʢʘʩʘʝ ʜʦ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʨʝʮʠʜʠʚʠʨʘʱ 

ʉɸʍ ʠʣʠ ʧʲʨʚʠʯʥʘ ʨʫʧʪʫʨʘ ʩʣʝʜ ʢʣʠʧʩʠʨʘʥʝ, ʥʷʢʦʠ ʘʚʪʦʨʠ ʜʘʚʘʪ ʢʫʤʫ-

ʣʘʪʠʚʝʥ ʨʠʩʢ, ʚʲʟʣʠʟʘʱ ʥʘ 2,2% ʥʘ ʜʝʩʝʪ ʛʦʜʠʥʠ ʠ 9,0% ʥʘ ʜʚʘʜʝʩʝʪ ʛʦ-

ʜʠʥʠ ʩʣʝʜ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʣʝʯʝʥʠʝ (Tsutsumi et al., 1998). ʇʦʚʠʰʝʥʦ 

ʚʥʠʤʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʲʨʥʝ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʯʠʡʪʦ ʩʪʘʪʫʩ ʥʘ ʦʢʣʫʟʠʷ 

ʦʩʪʘʚʘ ʥʝʟʘʜʦʚʦʣʠʪʝʣʝʥ ʩʣʝʜ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ.  

Wermer ʠ ʩʲʪʨ. (2005b) ʧʨʦʩʣʝʜʷʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 8 ʛʦʜʠʥʠ ʦʢʦʣʦ 

750 ʧʘʮʠʝʥʪʠ ʩ ʢʣʠʧʩʠʨʘʥʠ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ʈʝʮʠʜʠʚʠ-

ʨʘʱ ʉɸʍ ʩʝ ʦʪʢʨʠʚʘ ʧʨʠ 18 ʧʘʮʠʝʥʪʠ (2,4%), ʢʘʪʦ ʟʘ ʜʝʩʝʪ ʦʪ ʪʷʭ ʉɸʍ 

ʟʘʚʲʨʰʚʘ ʩ ʣʝʪʘʣʝʥ ʠʟʭʦʜ. ʄʘʢʘʨ ʯʝ ʪʦʟʠ ʬʝʥʦʤʝʥ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʤʘ-

ʣʲʢ ʧʨʦʮʝʥʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʛʦʜʠʰʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʨʝʮʠʜʠʚʠʨʘʱ ʉɸʍ ʚ 

ʩʝʨʠʷʪʘ ʚʲʟʣʠʟʘ ʥʘ 286 ʥʘ 100 000, ʠʣʠ ʝ 22 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʥʘ 

ʠʥʠʮʠʘʣʝʥ ʉɸʍ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ (13 ʥʘ 100 000). ʂʫʤʫʣʘʪʠʚʥʘʪʘ 

ʯʝʩʪʦʪʘ ʟʘ ʨʝʨʫʧʪʫʨʘ ʩʣʝʜ ʣʝʯʝʥʠʝʪʦ ʧʨʝʟ ʧʲʨʚʠʪʝ ʜʝʩʝʪ ʛʦʜʠʥʠ ʩʝ ʧʨʠ-

ʨʘʚʥʷʚʘ ʥʘ 3,5%. ɸʢʮʝʥʪʲʪ ʥʘ ʘʚʪʦʨʠʪʝ ʧʘʜʘ ʚʲʨʭʫ ʬʘʢʪʘ, ʯʝ ʚʝʨʦʷʪʥʦ 

ʧʨʠ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʘ ʨʝʮʠʜʠʚ ʥʘ ʉɸʍ ʩʝ ʢʘʩʘʝ ʟʘ ʯʘʩʪʠʯʥʦ ʪʨʝʪʠʨʘʥʘ 

ʘʥʝʚʨʠʟʤʘ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ. ɼʦʧʫʩʢʘ ʩʝ ʦʙʘʯʝ, ʯʝ ʪʝʟʠ ʢʨʲʚʦʠʟʣʠʚʠ ʤʦ-
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ʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʯʠʥʝʥʠ ʦʪ de novo ʬʦʨʤʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ, ʟʘ ʢʦʠʪʦ ʝ ʠʟ-

ʚʝʩʪʥʦ, ʯʝ ʩʘ ʧʦ-ʯʝʩʪʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʝʯʝ ʥʘʣʠʯʥʠ ʪʘʢʠʚʘ (Wermer et 

al., 2005b). 

1.4.3.3. ʂʣʠʥʠʯʝʥ ʨʝʟʫʣʪʘʪ 

ʂʣʠʥʠʯʥʠʷʪ ʠʟʭʦʜ ʩʣʝʜ ʭʠʨʫʨʛʠʯʥʦ ʠʥʪʝʨʚʝʥʠʨʘʥʝ ʧʦ ʧʦʚʦʜ ʢʲʨ-

ʚʷʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʝ ʩʠʣʥʦ ʟʘʚʠʩʠʤ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣ-

ʥʘʪʘ ʭʝʤʦʨʘʛʠ ̫ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠʟʣʷʪʘ ʢʨʲʚ. ʊʫʢ ʝ ʨʝʜʥʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, 

ʯʝ ʧʨʦʛʥʦʩʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʣʦʰ ʢʣʠʥʠʯʝʥ ʠʟʭʦʜ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʚʣʦʰʝ-

ʥʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ ʠ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ ʧʨʠ ʧʨʠʝʤʘʥʝ. ʊʦʚʘ ʯʝʩʪʦ ʩʝ 

ʨʘʚʥʷʚʘ ʚʲʚ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ Hunt&Hess ʩʢʘʣʘʪʘ (ʪʘʙʣʠʮʘ 1) ʧʨʠ ʧʨʠʝ-

ʤʘʥʝ ʠ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ Fisher ʩʢʘʣʘʪʘ (ʪʘʙʣʠʮʘ 2), ʦʪʨʘʟʷʚʘʱʘ ʢʦʣʠʯʝʩ-

ʪʚʦʪʦ ʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʢʨʲʚ ʧʨʠ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠ-

ʝʥʪʘ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʙʝʟʩʧʦʨʥʘ ʨʦʣʷ ʠʤʘʪ ʨʘʟʤʝʨʲʪ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ, 

ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʰʠʡʢʘʪʘ ʠ ʧʨʠʜʨʫʞʘʚʘʱʠʪʝ ʢʣʠʥʠʯʥʠ ʩʲʩʪʦʷʥʠʷ (Kassell 

et al., 1990a, Kassell et al., 1990b).  

ʉʪʘʜʠʡ ʆʧʠʩʘʥʠʝ 

1 ʙʦʣʝʥ ʚ ʩʲʟʥʘʥʠʝ, ʘʩʠʤʧʪʦʤʝʥ ʠʣʠ ʩ ʣʝʢʦ ʠʟʨʘʟʝʥʦ ʛʣʘʚʦʙʦʣʠʝ ʠ 

ʣʝʢʦ ʜʦʣʦʚʠʤʘ ʚʨʘʪʥʘ ʨʠʛʠʜʥʦʩʪ;  

2 ʙʦʣʝʥ ʚ ʩʲʟʥʘʥʠʝ, ʩ ʫʤʝʨʝʥʦ ʠʣʠ ʪʝʞʢʦ ʛʣʘʚʦʙʦʣʠʝ, ʠʟʨʘʟʝʥʘ 

ʚʨʘʪʥʘ ʨʠʛʠʜʥʦʩʪ ʠ ʩʠʥʜʨʦʤ ʥʘ ʤʝʥʠʥʛʦʨʘʜʠʢʫʣʘʨʥʦ ʜʨʘʟʥʝʥʝ 

(ʉʄɼʈ), ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʧʘʨʝʟʘ ʥʘ 

ʯʝʨʝʧʥʦʤʦʟʲʯʝʥ ʥʝʨʚ (III ʏʄʅ);  

3 ʩʦʤʥʦʣʝʥʪʝʥ, ʉʄʈɼ, ʣʝʢ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ;  

4 ʩʦʧʦʨ, ʫʤʝʨʝʥ ʜʦ ʪʝʞʲʢ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ (ʭʝʤʠʧʘʨʝʟʘ), 

ʜʝʮʝʨʝʙʨʘʮʠʦʥʥʘ ʨʠʛʠʜʥʦʩʪ ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ;  

5 ʜʲʣʙʦʢʘ ʢʦʤʘ, ʜʝʮʝʨʝʙʨʘʮʠʦʥʥʘ ʨʠʛʠʜʥʦʩʪ.  

ʊʘʙʣʠʮʘ 1. ʉʢʘʣʘ ʟʘ ʦʮʝʥʢʘ ʥʘ Hunt & Hess ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʧʘʮʠʝʥʪʠ ʩ ʘʥʘʤʥʝʟʘ ʟʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ (Hunt & Hess 1968) 
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ʉʪʘʜʠʡ ʆʧʠʩʘʥʠʝ 

1 ¶ ʙʝʟ ʜʘʥʥʠ ʟʘ ʉɸʍ ʠʣʠ ʠʥʪʨʘʚʝʥʪʨʠʢʫʣʥʘ ʭʝʤʦʨʘʛʠʷ (ʀɺʍ)  

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 21%  

2 ¶ ʜʠʬʫʟʥʘ ʪʲʥʢʘ (< 1 mm) ʉɸʍ  

¶ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʩʲʩʠʨʝʮʠ  

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 25%  

3 ¶ ʣʦʢʘʣʠʟʠʨʘʥʠ ʩʲʩʠʨʝʮʠ ʠ/ʠʣʠ ʩʣʦʝʚʝ ʢʨʲʚ ʩ ʜʝʙʝʣʠʥʘ > 1 mm  

¶ ʙʝʟ ʀɺʍ  

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 37%  

4 ¶ ʜʠʬʫʟʥʘ ʠʣʠ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʉɸʍ  

¶ ʥʘʣʠʯʠʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʠʣʠ ʀɺʍ  

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 31%  

ʊʘʙʣʠʮʘ 2. ʉʢʘʣʘ ʟʘ ʦʮʝʥʢʘ ʥʘ Fisher ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʢʨʲʚ ʧʨʠ ʢʦʤʧʶ-

ʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ (Fisher et al., 1980). 

 

1.5. ɽʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ 

1.5.1.  ʈʘʟʚʠʪʠʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʤʝʪʦʜʠʢʘ 

1.5.1.1. ʀʩʪʦʨʠʷ  

ɺ ʠʩʪʦʨʠʯʝʩʢʠ ʧʣʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʪʝ ʪʝʭʥʠʢʠ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʢʘʪʦ 

ʘʣʪʝʨʥʘʪʠʚʝʥ ʚʘʨʠʘʥʪ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʘʥʝʚʨʠʟʤʠ, ʩʯʠʪʘʥʠ ʟʘ ʥʝʦʧʝʨʘʙʠʣʥʠ 

ʧʦʨʘʜʠ ʪʷʭʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ, ʛʦʣʝʤʠʥʘ, ʠʥʪʨʘʣʫʤʠʥʘʣʥʘ ʪʨʦʤʙʦʟʘ, ʘʪʝ-

ʨʦʩʢʣʝʨʦʟʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʰʠʡʢʘʪʘ ʠʣʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʘʣʮʠʬʠʢʘʪʠ. ʇʨʝʟ 

ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʩʘ ʚʲʚʝʜʝʥʠ ʥʷʢʦʣʢʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʪʝʭʥʠʢʠ. 

Serbinenko (1974) ʧʫʙʣʠʢʫʚʘ ʧʲʨʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʙʘ-

ʣʦʥʥʘ ʦʢʣʫʟʠʷ ʥʘ ʢʘʨʦʪʠʜʥʘʪʘ ʘʨʪʝʨʠʷ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʣʝʯʝʥʠʝ ʟʘ ʥʝʢʣʠʧ-

ʩʠʨʫʝʤʠ ʘʥʝʚʨʠʟʤʠ. ʇʦ ʪʦʚʘ ʚʨʝʤʝ ʩʝ ʝ ʧʨʠʝʤʘʣʦ, ʯʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ 

ʦʢʣʫʟʠʷ ʥʘ ʭʨʘʥʝʱʠʷ ʩʲʜ, ʥʘʡ-ʯʝʩʪʦ ʧʨʦʢʩʠʤʘʣʝʥ ʩʝʛʤʝʥʪ ʥʘ ʚʲʪʨʝʰʥʘ 

ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ, ʯʨʝʟ ʥʘʣʠʯʥʠʪʝ ʪʦʛʘʚʘ ʦʪʜʝʣʷʱʠ ʩʝ ʙʘʣʦʥʠ ʝ ʠʤʘʣʘ 

ʠʟʚʝʩʪʥʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʝʜ ʘʣʪʝʨʥʘʪʠʚʥʦʪʦ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ. ʇʦ ʪʦʟʠ 
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ʥʘʯʠʥ ʩʝ ʥʘʪʨʫʧʚʘʪ ʦʧʠʪ ʠ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʘʥʛʠʦʛʨʘʬʩʢʘʪʘ ʪʝʩʪ-

ʦʢʣʫʟʠʷ ʩ ʧʦʩʣʝʜʚʘʱ ʘʥʘʣʠʟ ʥʘ ʢʦʣʘʪʝʨʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ 

ʠ ʦʮʝʥʢʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʙʘʡʧʘʩʥʘ ʭʠʨʫʨʛʠʷ (Higashida et al., 1989, 

Halbach et al., 1990, Higashida et al., 1991). ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʦʢʩʠʤʘʣʥʦʪʦ 

ʭʠʨʫʨʛʠʯʥʦ ʣʠʛʠʨʘʥʝ ʦʪʜʝʣʷʱʠʷʪ ʩʝ ʙʘʣʦʥ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʟʠʮʠʦʥʠʨʘʥ 

ʧʦ-ʜʠʩʪʘʣʥʦ ʚ ʣʫʤʝʥʘ ʥʘ ICA, ʪ.ʝ. ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʝʛʤʝʥʪʠʪʝ C3-C4, ʢʘʪʦ 

ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʢʦʣʘʪʝʨʘʣʝʥ ʢʨʲʚʦʪʦʢ ʦʪ ʚʲʥʰʥʘʪʘ ʢʘʨʦ-

ʪʠʜʥʘ ʘʨʪʝʨʠʷ. ɽʥʪʫʘʩʠʟʤʲʪ, ʧʦʨʦʜʝʥ ʦʪ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ, ʚʦʜʠ ʜʦ ʧʫʙʣʠ-

ʢʫʚʘʥʝʪʦ ʥʘ ʜʦʢʣʘʜʠ, ʜʦʢʫʤʝʥʪʠʨʘʱʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʜʦʪʦʛʘʚʘ ʥʝʦʧʝʨʘ-

ʙʠʣʥʠ ʘʥʝʚʨʠʟʤʠ ʥʘ ICA ʠ VBA (Berenstein et al., 1984, Fox et al., 1987, 

Higashida et al., 1990, Aymard et al., 1991, Larson et al., 1995). ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʪʦʚʘ, ʤʝʪʦʜʲʪ ʩʝ ʝ ʘʩʦʮʠʠʨʘʣ ʩ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 10% ʫʩʣʦʞʥʝʥʠʷ ʠ ʥʘ-

ʣʠʯʠʝʪʦ ʥʘ ʠʧʩʠʣʘʪʝʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʠʥʪʝʨʚʝʥʠʨʘʥʘʪʘ ʤʦʟʲʯʥʘ ʭʝ-

ʤʠʩʬʝʨʘ ʩ ʧʨʝʜʠʤʥʦ ʠʩʭʝʤʠʯʝʥ ʠ ʪʨʦʤʙʝʤʙʦʣʠʯʝʥ ʭʘʨʘʢʪʝʨ (Linskey et 

al., 1994). 

ʈʝʚʦʣʶʮʠʦʥʝʥ ʤʦʤʝʥʪ ʝ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʫʩʲʚʲʨ-

ʰʝʥʩʪʚʘʥʠ ʦʪʜʝʣʷʱʠ ʩʝ ʩʠʣʠʢʦʥʦʚʠ ʙʘʣʦʥʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʟʘʧʲʣʚʘʥʝ ʥʘ 

ʣʫʤʝʥʘ ʥʘ ʩʘʤʘʪʘ ʘʥʝʚʨʠʟʤʘ ʚ ʦʧʠʪ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʙʲʜʝʱʦ ʢʲʨʚʝʥʝ 

(Romodanov & Shcheglov, 1982, Higashida et al., 1991, Moret, 1991). ʀʩʪʦ-

ʨʠʯʝʩʢʠ ʧʦʛʣʝʜʥʘʪʦ, ʪʦʚʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʠʥ ʦʪ ʧʲʨʚʠʪʝ ʦʧʠʪʠ ʟʘ ʧʨʦ-

ʚʝʞʜʘʥʝ ʥʘ ʩʝʣʝʢʪʠʚʥʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʥʘ ʜʘʜʝʥʘ ʘʥʝʚʨʠʟʤʘ, 

ʚʤʝʩʪʦ ʜʘ ʩʝ ʞʝʨʪʚʘ ʧʦʜʣʝʞʘʱʘʪʘ ʚʠʪʘʣʥʘ ʘʨʪʝʨʠʷ, ʥʘ ʢʦʷʪʦ ʪʷ ʩʝ ʨʘʟʧʦ-

ʣʘʛʘ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʦʧʠʪʠʪʝ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʚʠʩʦʢʠ ʪʝʭʥʠʯʝʩʢʠ ʠ ʧʝ-

ʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʚʢʣ. ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʟʘʙʦʣʷʝʤʦʩʪ ʠ ʩʤʲʨʪ-

ʥʦʩʪ. ʆʙʣʠʪʝʨʘʮʠʦʥʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʜʲʣʛʦʩʨʦʯʥʠʷʪ ʝʬʝʢʪ ʦʪ ʣʝʯʝʥʠʝʪʦ 

ʥʘ ʪʝʟʠ ʘʥʝʚʨʠʟʤʠ ʥʝ ʩʨʝʱʘʪ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʝʥʪʫʩʠʘʟʲʤ, ʢʦʝʪʦ ʥʘʣʘʛʘ 

ʪʝʭʥʠʢʘʪʘ ʜʘ ʙʲʜʝ ʠʟʦʩʪʘʚʝʥʘ.  

ɺ ʢʨʘʷ ʥʘ 80-ʪʝ ʛʦʜʠʥʠ ʙʷʭʘ ʚʲʚʝʜʝʥʠ ʚ ʫʧʦʪʨʝʙʘ ʧʲʨʚʠʪʝ ʩʧʝʮʠ-

ʬʠʯʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʤʝʪʘʣʥʠ ʩʧʠʨʘʣʠ, ʪ.ʥʘʨ. ʢʦʡʣʦʚʝ, ʢʦʠʪʦ ʠʤʘʪ ʟʘ ʮʝʣ 
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ʜʘ ʟʘʧʲʣʥʷʪ ʣʫʤʝʥʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ (Hilal & Solomon, 1992, 

Casasco et al., 1993). ʅʘʧʦʜʦʙʷʚʘʱʠ ʥʘʤʦʪʢʠ, ʠʤʧʣʘʥʪʠʪʝ ʩʘ ʠʟʨʘʙʦʪʝʥʠ 

ʦʪ ʩʪʦʤʘʥʘ ʠʣʠ ʧʣʘʪʠʥʘ ʠ ʩʝ ʜʦʩʪʘʚʷʪ ʩʝʣʝʢʪʠʚʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʜʝʣʝʥ 

ʩʪʦʤʘʥʝʥ ʢʦʤʧʦʥʝʥʪ, ʥʘʨʠʯʘʥ ʦʱʝ coilpusher. ʀʤʝʥʥʦ ʪʝʟʠ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʚ ʜʠʟʘʡʥʘ ʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠʤ, ʧʨʘʚʷʪ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠ-

ʨʘ ʧʨʝʮʠʟʥʦʪʦ ʠʤ ʜʦʩʪʘʚʷʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʢʘʪʦ ʥʝʞʝʣʘʥʠʪʝ 

ʤʠʛʨʘʮʠʠ ʚʲʚ ʚʠʪʘʣʥʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʘʡ-

ʯʝʩʪʦʪʦ ʫʩʣʦʞʥʝʥʠʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʨʠʛʠʜʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʥʘʤʦʪʢʠ ʥʝ 

ʧʦʟʚʦʣʷʚʘ ʘʥʝʚʨʠʟʤʘʪʘ ʜʘ ʙʲʜʝ ʘʜʝʢʚʘʪʥʦ ʦʙʣʠʪʝʨʠʨʘʥʘ ʚ ʛʦʣʷʤ ʧʨʦʮʝʥʪ 

ʦʪ ʩʣʫʯʘʠʪʝ. 

1.5.1.2. ʈʝʚʦʣʶʮʠʷ ʚ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ 

Guido Guglielmi ʧʨʝʜʩʪʘʚʠ ʩʚʦʠʪʝ Guglielmi Detachable Coils 

(GDC) ʧʨʝʟ 1991 ʛ., ʢʦʠʪʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʦʤʝʥʷʪ ʨʝʚʦʣʶʮʠʦʥʥʦ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ (Guglielmi et al., 1991a, 

Guglielmi et al., 1991b). ʀʥʦʚʘʪʠʚʥʠʪʝ ʢʦʡʣʦʚʝ ʥʘ GDC ʩʘ ʥʘʧʨʘʚʝʥʠ ʦʪ 

ʥʘʤʦʪʢʠ ʧʣʘʪʠʥʘ, ʧʨʠʢʨʝʧʝʥʠ ʢʲʤ ʜʦʩʪʘʚʷʱʘ ʦʩʥʦʚʘ ʦʪ ʥʝʨʲʞʜʘʝʤʘ 

ʩʪʦʤʘʥʘ. ʊʝʟʠ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ ʩʘ ʧʦ-ʜʲʣʛʠ ʠ ʤʥʦʛʦ ʧʦ-ʤʝʢʠ ʦʪ 

ʧʨʝʜʭʦʜʥʦ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʦʜʝʣʠ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʪʷʭʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ. GDC ʢʦʡʣʦʚʝʪʝ ʤʦʛʘʪ ʩʝʣʝʢʪʠʚʥʦ ʜʘ ʩʝ ʧʦʟʠʮʠʦʥʠʨʘʪ ʚ 

ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʢʨʦʢʘʪʝʪʲʨ ʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʙʲʜʘʪ 

ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʤʘʥʫʘʣʥʦ ʤʘʥʠʧʫʣʠʨʘʥʠ ï ʧʨʝʤʝʩʪʚʘʥʠ, ʠʟʚʣʠʯʘʥʠ ʠʣʠ 

ʟʘʤʝʥʷʥʠ ʩ ʜʨʫʛ ʧʦʜʭʦʜʷʱ ʢʦʡʣ. ʀʤʝʥʥʦ ʪʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʦʧʝ-

ʨʘʪʦʨʘ ʜʘ ʧʨʦʜʲʣʞʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ, ʜʦʢʘʪʦ ʧʨʠʝʤʝ ʥʠʚʦʪʦ ʥʘ ʦʢʣʫʟʠʷ ʟʘ 

ʟʘʜʦʚʦʣʠʪʝʣʥʦ. GDCs ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʝʧʘʨʠʨʘʥʠ ʦʪ ʜʦʩʪʘʚʷʱʠ ̫ʢʦʤʧʦ-

ʥʝʥʪ ʧʦʩʨʝʜʩʪʚʦʤ ʝʣʝʢʪʨʦʣʠʟʘ ʥʘ ʙʘʟʘʪʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʝʧʘ-

ʨʠʨʘʥʝ ʥʘ ʜʚʘʪʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʥʘʤʦʪʢʘʪʘ. ɽʣʝʢʪʨʠʯʝʩʢʠʷʪ ʪʦʢ ʩʝ ʩʲʟʜʘ-

ʚʘ ʦʪ ʚʲʥʰʝʥ ʠʟʪʦʯʥʠʢ, ʢʦʝʪʦ ʝ ʩʚʲʨʟʘʥʦ ʢʲʤ ʧʨʦʢʩʠʤʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʥʘ-

ʤʦʪʢʘʪʘ, ʥʘʤʠʨʘʱʘ ʩʝ ʠʟʚʲʥ ʪʷʣʦʪʦ ʥʘ ʧʘʮʠʝʥʪʘ. ʇʨʝʟ 1991 ʛ. ʝ ʠʟʚʲʨʰʝ-
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ʥʘ ʧʲʨʚʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʪʘʟʠ ʠʥʦʚʘʪʠʚʥʘ ʢʦʡʣ ʪʝʭʥʠʢʘ ʢʘʪʦ ʯʘʩʪ ʦʪ 

ʢʣʠʥʠʯʥʦ ʠʟʧʠʪʚʘʥʝ ʚ ʧʨʝʩʪʠʞʥʠʷ University of California, Los Angeles. 

ɿʘ ʝʥʪʫʩʠʘʟʤʘ ʠ ʫʩʧʝʭʠʪʝ ʥʘ ʤʝʪʦʜʘ ʛʦʚʦʨʠ ʬʘʢʪʲʪ, ʯʝ ʜʦ ʢʨʘʷ ʥʘ ʩʝʧ-

ʪʝʤʚʨʠ 1996 ʛ. ʧʦʚʝʯʝ ʦʪ 16 000 ʧʘʮʠʝʥʪʠ ʩʘ ʫʩʧʝʰʥʦ ʣʝʢʫʚʘʥʠ ʧʦ ʪʦʟʠ 

ʤʝʪʦʜ (Malisch et al., 1997). 

1.5.1.3. ʇʦʩʣʝʜʚʘʱʦ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʡʣ ʪʝʭʥʦʣʦʛʠʷʪʘ ʠ ʙʲʜʝʱʠ 

ʥʘʧʨʘʚʣʝʥʠʷ 

ɺ ʢʨʘʷ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʩʝ ʚʲʚʝʞʜʘʪ ʤʥʦʞʝʩʪʚʦ ʧʦ-

ʤʝʢʠ ʢʦʡʣʦʚʝ ʩ ʨʘʟʣʠʯʥʘ ʜʚʫ- ʠ ʪʨʠʠʟʤʝʨʥʘ ʬʦʨʤʘ. GDC Ultrasoft ʪʝʭʥʦ-

ʣʦʛʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʩʠʛʫʨʥʘʪʘ ʠ ʝʬʝʢʪʠʚʥʘ ʩʝʣʝʢʪʠʚʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ 

ʘʥʝʚʨʠʟʤʠ ʩ ʨʘʟʤʝʨʠ ʧʦʜ 5 mm. ɹʝʟʩʧʦʨʥʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʨʝʜʫʮʠʨʘʥʘʪʘ 

ʨʠʛʠʜʥʦʩʪ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʧʘʪʝʥʪ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʦʢʣʫ-

ʟʠʷ, ʢʦʝʪʦ ʩʝ ʛʘʨʘʥʪʠʨʘ ʦʪ ʧʦ-ʙʝʟʦʧʘʩʥʦʪʦ ʠʤ ʬʦʨʤʠʨʘʥʝ ʠ ʜʦʩʪʘʚʷʥʝ 

ʧʨʠ ʧʦ-ʤʘʣʢʠ ʣʝʟʠʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʤʦʜʝʣ. ʊʨʠʠʟʤʝʨʥʠʷʪ 

ʢʦʡʣ ʝ ʨʘʟʨʘʙʦʪʝʥ ʟʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ 

ʧʨʦʪʨʫʟʠʷʪʘ ʥʘ ʢʦʡʣʘ ʧʦ ʧʦʩʢʘ ʥʘ ʚʠʪʘʣʝʥ ʤʦʟʲʯʝʥ ʩʲʜ (Cloft et al., 

2000). ʉʧʝʮʠʬʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʦʟʠ ʢʦʡʣ ʧʦʟʚʦʣʷʚʘʪ ʬʦʨʤʠʨʘ-

ʥʝʪʦ ʥʘ ʧʲʨʚʠʯʥʘ ʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ ʦʪ ʩʧʠʨʘʣʠ, ʧʦʟʚʦʣʷʚʘʱʘ ʥʘ ʦʧʝʨʘʪʦʨʘ 

ʜʘ ʧʨʦʜʲʣʞʠ ʩʠʛʫʨʥʦ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʩ ʧʦ-ʤʝʢʠ ʠ ʧʦ-ʤʘʣʢʠ ʢʦʡʣʦʚʝ. ʇʦ-

ʪʝʥʮʠʘʣʲʪ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʪʝʭʥʠʢʘ ʙʝʟʩʧʦʨʥʦ ʤʦʪʠʚʠʨʘ ʧʘʟʘʨʘ, ʢʦ-

ʝʪʦ ʜʦʚʝʞʜʘ ʜʦ ʧʦʷʚʘʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʪʲʨʛʦʚʩʢʠ ʜʦʩʪʲʧʥʠ ʘʣʪʝʨʥʘʪʠʚʠ. 

ʅʷʢʦʠ ʦʪ ʧʨʦʪʦʪʠʧʠʪʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʤʝʭʘʥʠʯʥʘ (IDC, Target 

Therapeutics, Fremont, CA ʠ DCS, William Cook Europe A/S, Bjeverskov, 

ɼʘʥʠʷ) ʠʣʠ ʭʠʜʨʘʚʣʠʯʥʘ ʩʝʧʘʨʠʨʘʱʘ (TruFill DCS, Cordis, Miami, Florida 

ʠ Microplex, Microvention, Aliso Viejo, CA) ʩʠʩʪʝʤʘ (Cekirge et al., 1996, 

Reidy & Qureshi, 1996, Sugiu et al., 2004, Lubicz et al., 2005a). ɺʲʧʨʝʢʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʤʝʭʘʥʠʟʤʠ ʟʘ ʦʪʜʝʣʷʥʝ ʥʘ ʢʦʡʣʘ ʦʩʥʦʚʥʘʪʘ ʠʜʝʷ ʦʩʪʘ-

ʚʘ ʧʦʜʦʙʥʘ ʥʘ ʪʘʟʠ ʥʘ GDC ʜʠʟʘʡʥʘ ï ʜʘ ʧʦʟʚʦʣʷʚʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ, ʠʟʚ-
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ʣʠʯʘʥʝ ʠ ʩʠʛʫʨʥʘ ʧʦʜʤʷʥʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ. ʊʝʭʥʦʣʦʛʠʯʥʘʪʘ ʢʦʤʧʘʥʠʷ 

Cordis ʧʦʝʤʘ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʜʠʟʘʡʥʘ ʠ ʩʧʝʮʠ-

ʬʠʯʥʘʪʘ ʬʦʨʤʘ ʥʘ ʢʦʡʣʦʚʝʪʝ, ʢʦʠʪʦ ʪʝ ʧʨʠʝʤʘʪ ʚ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. 

TruFill ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʢʦʥʮʝʥʪʨʠʯʥʦ ʠ ʦʙʝʤʥʦ ʟʘʤʝʩʪʚʘʥʝ ʥʘ 

ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ, ʨʘʟʣʠʯʘʚʘʱʦ ʩʝ ʟʥʘʯʠʪʝʣʥʦ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ 3D ʜʠ-

ʟʘʡʥʠ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʨʦʫʯʚʘʥʝ Piotin ʠ ʩʲʪʨ. (2003) ʜʝʤʦʥʩʪʨʠʨʘʪ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 3D-ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʪʝ ʢʦʡʣʦʚʝ ʧʨʠ ʪʝʭʥʠʪʝ ʝʢʩʧʝʨʠ-

ʤʝʥʪʠ ʚʲʨʭʫ ʤʘʣʢʠ in vitro ʩʠʣʠʢʦʥʦʚʠ ʘʥʝʚʨʠʟʤʠ (Piotin et al., 2003). 

Lubicz ʠ ʩʲʪʨ. (2005b) ʧʦʪʚʲʨʞʜʘʚʘʪ ʠ in vivo ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʢʘ-

ʪʦ ʧʦʜʯʝʨʪʘʚʘʪ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ 3D ʬʦʨʤʠʪʝ ʜʘ ʧʦʩʪʠʛʘʪ ʧʦ-ʜʦʙʨʘ ʢʦʤ-

ʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ʠ ʧʦ-ʭʦʤʦʛʝʥʥʦʪʦ ʟʘʧʲʣʚʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (Lubicz et 

al., 2005b). ʇʦʩʣʝʜʥʦʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʷ ʚʲʨʭʫ ʪʝʟʠ ʧʨʦʪʦʪʠʧʠ 

ʝ ʨʝʜʫʮʠʨʘʥʝʪʦ ʥʘ ʜʠʘʤʝʪʲʨʘ ʥʘ ʜʦʩʪʘʚʷʱʠ ̫ʢʦʤʧʦʥʝʥʪ ʦʪ 0,014 ʠʥʯʘ ʥʘ 

0,012 ʠ 0,010 ʠʥʯʘ. ʊʦʚʘ ʫʣʝʩʥʷʚʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʠ, ʨʘʟʧʦ-

ʣʦʞʝʥʠ ʚ ʜʠʩʪʘʣʥʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʠʣʠ ʧʨʠ ʠʟʨʘʟʝʥʘ ʪʦʨʪʫʦʟ-

ʥʦʩʪ ʥʘ ʧʨʦʢʩʠʤʘʣʥʦʪʦ ʩʲʜʦʚʦ ʨʫʩʣʦ.  

ʉ ʰʠʨʦʢʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʢʦʡʣ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʪʝʭʥʠʢʘ ʩʝ ʜʦʢʘʟ-

ʚʘ ʪʷʭʥʘʪʘ ʥʘʜʝʞʥʦʩʪ, ʩʠʛʫʨʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ ʧʣʘʥ (ʪʝ-

ʟʠ ʨʝʟʫʣʪʘʪʠ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʧʦ-ʥʘʪʘʪʲʢ ʚ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ). ɿʘ 

ʩʲʞʘʣʝʥʠʝ ʦʙʘʯʝ, ʨʝʢʘʥʘʣʠʟʘʮʠʷʪʘ ʠ ʨʝʧʝʨʬʫʟʠʦʥʥʠʪʝ ʬʝʥʦʤʝʥʠ ʧʦʨʘʜʠ 

ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʤʘʩʘ ʦʪ ʥʠʰʢʠ ʩʝ ʦʯʝʨʪʘʚʘʪ ʢʘʪʦ ʦʩ-

ʥʦʚʝʥ ʜʲʣʛʦʩʨʦʯʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʪʘʟʠ ʪʝʭʥʠʢʘ. ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʨʝʢʘʥʘʣʠ-

ʟʘʮʠʷʪʘ, ʩʝ ʨʘʙʦʪʠ ʚʲʨʭʫ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʥʷʢʦʣʢʦ ʥʦʚʠ ʚʠʜʘ ʝʤʙʦʣʠʟʘ-

ʮʠʦʥʥʠ ʠʤʧʣʘʥʪʠ. ɼʦʩʝʛʘ ʩʘ ʠʟʚʝʩʪʥʠ ʢʣʠʥʠʯʥʠ ʜʦʢʣʘʜʠ ʩ ʙʠʦʣʦʛʠʯʥʦ 

ʘʢʪʠʚʥʠ (Murayama et al., 2003a), ʨʘʜʠʦʘʢʪʠʚʥʠ (Raymond et al., 2002a) ʠ 

ʧʦʢʨʠʪʠ ʩ ʭʠʜʨʦʛʝʣ ʢʦʡʣʦʚʝ (Cloft & Kallmes, 2004). ʎʝʣʠʪʝ ʥʘ ʪʝʟʠ ʥʦʚʠ 

ʪʝʨʘʧʝʚʪʠʯʥʠ ʩʨʝʜʩʪʚʘ ʩʘ ʜʘ ʥʘʩʲʨʯʘʪ ʠʥʪʨʘʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʢʦʤʧʘʨʪ-

ʤʝʥʪʘʣʠʟʘʮʠʷ ʠ ʪʨʦʤʙʦʦʙʨʘʟʫʚʘʥʝ (Raymond et al., 2002a, Murayama et 

al., 2003a). ʊʝʦʨʝʪʠʯʥʦ ʧʦʛʣʝʜʥʘʪʦ, ʪʦʚʘ ʙʠ ʥʘʩʲʨʯʠʣʦ ʬʠʙʨʦʟʘ (Cloft & 
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Kallmes 2004), ʢʦʝʪʦ ʜʘ ʛʘʨʘʥʪʠʨʘ ʩ ʧʦ-ʚʠʩʦʢʘ ʜʲʣʛʦʩʨʦʯʥʘ ʩʪʝʧʝʥ ʥʘ ʦʢ-

ʣʫʟʠʷ (Tamatani et al., 2002, Sluzewski et al., 2004). 

ɹʠʦʘʙʩʦʨʙʠʨʫʝʤʠʪʝ ʢʦʡʣʦʚʝ (Matrix (Boston Scientific, Target 

Therapeutics, Fremont, CA) ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʪʲʥʢʘ ʧʣʘʪʠʥʝʥʘ ʩʧʠʨʘʣʘ, ʧʦʢ-

ʨʠʪʘ ʩʲʩ ʩʧʝʮʠʘʣʝʥ ʧʦʣʠʤʝʨʝʥ ʤʘʪʝʨʠʘʣ (ʧʦʣʠʛʣʠʢʦʣʦʚʘ ʢʠʩʝʣʠ-

ʥʘ/ʣʘʢʪʠʜ) (Murayama et al., 2003a). ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ (14-ʠ ʜʝʥ ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ) ʜʝ-

ʤʦʥʩʪʨʠʨʘʪ ʧʦ-ʝʢʩʪʝʥʟʠʚʥʘ ʠʥʪʨʘʘʥʝʚʨʠʟʤʘʣʥʘ ʪʨʦʤʙʦʟʘ ʧʨʠ ʩʨʘʚʥʝʥʠʝ 

ʩ GDC (Murayama et al., 2003a). ʅʘ 3-ʪʠʷ ʤʝʩʝʮ ʠ ʜʚʝʪʝ ʛʨʫʧʠ ʘʥʝʚʨʠʟʤʠ 

ʧʦʢʘʟʚʘʪ ʩʭʦʜʥʘ ʠ ʧʲʣʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʪʨʦʤʙʘ, ʢʦʨʝʩʧʦʥʜʠʨʘʱ ʩ ʪʦ-

ʪʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʩʢʘ ʦʢʣʫʟʠʷ. ʆʪ ʭʠʩʪʦʣʦʛʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʥʘ ʙʠʦʣʦʛʠʯ-

ʥʦʪʦ ʨʝʤʦʜʝʣʠʨʘʥʝ (ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʢʘʨʠʬʠʢʘʮʠʦʥʥʘ ʬʠʙʨʦʟʥʘ ʪʲʢʘʥ ʠ 

ʥʝʦʝʥʜʦʪʝʣʠʘʣʠʟʘʮʠʷ) ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʰʠʡʢʘʪʘ, ʪʨʝʪʠʨʘʥʠ 

ʩ Matrix, ʝ ʧʦ-ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʩʣʝʜ 14 ʜʥʠ ʠ 3 ʤʝʩʝʮʘ, ʥʦ ʥʝ ʠ ʩʣʝʜ 6 ʤʝ-

ʩʝʮʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ GDC. ʅʝ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʩʪʝʥʦʟʘ ʥʘ 

ʨʦʜʠʪʝʣʩʢʘʪʘ ʘʨʪʝʨʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʧʨʠ ʘʥʝʚʨʠʟʤʠʪʝ, ʣʝ-

ʢʫʚʘʥʠ ʩ Matrix. ʇʣʦʱʪʘ ʥʘ ʘʥʛʠʦʛʨʘʬʩʢʦʪʦ ʥʘʧʨʝʯʥʦ ʩʝʯʝʥʠʝ ʥʘ 3 ʤʝʩʝ-

ʮʘ ʝ ʧʦ-ʤʘʣʢʘ ʧʨʠ ʘʥʝʚʨʠʟʤʠʪʝ, ʣʝʢʫʚʘʥʠ ʩ Matrix, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʪʝʟʠ, 

ʣʝʢʫʚʘʥʠ ʩ GDC. ʀʟʤʝʥʝʥʠʷʪʘ ʥʝ ʚʦʜʷʪ ʜʦ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʥʘ ʚʠʪʘʣʥʦ 

ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ 

ʢʘʩʘʷʪ ʠ ʜʚʝʪʝ ʛʨʫʧʠ ʘʥʝʚʨʠʟʤʠ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʙʠʦʘʙʩʦʨʙʠʨʫʝʤʠʪʝ 

ʢʦʡʣʦʚʝ ʧʨʠ ʭʦʨʘ ʩʝ ʦʮʝʥʷʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʩʧʝʢʪʠʚʥʦʪʦ, ʤʫʣʪʠʮʝʥʪ-

ʨʦʚʦ ʧʨʦʫʯʚʘʥʝ ACTIVE. ʇʦ ʚʨʝʤʝ ʥʘ 12-ʤʝʩʝʯʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʝʜʚʘ ʧʨʠ 

16% ʦʪ ʪʨʝʪʠʨʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʝ ʥʘʣʘʛʘ ʧʦʚʪʦʨʥʦ ʣʝʯʝʥʠʝ, ʘ 7% ʦʪ 

ʘʥʝʚʨʠʟʤʠʪʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʢʲʨʚʝʥʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. 

ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʧʦʩʪʘʚʷʪ ʧʦʜ ʩʲʤʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ 

ʥʦʚʦʚʲʚʝʜʝʥʘʪʘ ʩʠʩʪʝʤʘ Matrix (Sluzewski & van Rooij 2005a). Niimi ʠ 

ʩʲʪʨ. (2006) ʜʦʢʫʤʝʥʪʠʨʘʪ ʩʚʦʷ ʦʧʠʪ ʩ Matrix ʢʦʡʣʦʚʝʪʝ, ʢʘʪʦ ʧʦʣʫʯʝʥʠ-

ʪʝ ʨʝʟʫʣʪʘʪʠ ʦʧʨʝʜʝʣʝʥʦ ʚʥʘʩʷʪ ʩʲʤʥʝʥʠʝ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʝʭʥʦʣʦ-
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ʛʠʷʪʘ. ɸʚʪʦʨʠʪʝ ʜʦʢʣʘʜʚʘʪ ʝʜʚʘ 17,6% ʧʲʣʥʘ ʦʢʣʫʟʠʷ ʠ 57,4% ʦʙʱʘ ʩʪʝ-

ʧʝʥ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ (Niimi et al., 2006). ʆʩʥʦʚʥʘʪʘ ʭʠʧʦʪʝʟʘ, ʣʘʥʩʠʨʘʥʘ 

ʢʘʪʦ ʦʙʷʩʥʝʥʠʝ ʟʘ ʣʦʰʠʪʝ ʧʲʨʚʦʥʘʯʘʣʥʠ ʨʝʟʫʣʪʘʪʠ, ʝ ʚʝʨʦʷʪʥʘʪʘ ʜʝʬʦʨ-

ʤʘʮʠʷ ʥʘ Matrix ʢʦʡʣʦʚʝʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʜʝʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ʠ ʜʝʩ-

ʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʦʧʣʝʪʢʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʘʙʩʦʨʙʠʨʫʝ-

ʤʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʙʠʦʘʢʪʠʚʥʦʪʦ ʧʦʢʨʠʪʠʝ ʩʲʱʦ ʤʦʞʝ ʜʘ ʦʙʷʩʥʠ ʚʠʩʦʢʘʪʘ 

ʩʪʝʧʝʥ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʦʚʦ ʧʦʢʦ-

ʣʝʥʠʝ ʢʦʡʣʦʚʝ Matrix (Matrix 2, Boston Scientific, Fremont, CA) ʩʘ ʥʘʣʠʯ-

ʥʠ ʦʪ 2005 ʛ. ʥʘʩʘʤ. ʅʦʚʠʪʝ ʤʦʜʝʣʠ ʠʤʘʪ ʧʦʜʦʙʨʝʥʠ ʬʠʟʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ 

ʬʦʨʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʘ ʧʨʝʦʜʦʣʝʝ ʯʘʩʪ ʦʪ ʧʨʦʙʣʝʤʠʪʝ, ʥʘʙʣʶʜʘʚʘʥʠ 

ʧʨʠ ʧʨʝʜʭʦʜʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ. 

ɹʝʪʘ-ʨʘʜʠʘʮʠʷʪʘ ʩʝ ʦʢʘʟʘ ʝʬʝʢʪʠʚʥʘ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʨʝʢʘʥʘ-

ʣʠʟʘʮʠʷ ʥʘ ʚʝʯʝ ʝʤʙʦʣʠʟʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ 

(Raymond et al., 2002a). ɻʦʜʠʥʘ ʧʦ-ʢʲʩʥʦ ʩʲʱʠʷʪ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ ʦʮʝ-

ʥʷʚʘ ʠ ʪʝʭʥʠʷ ʧʦʪʝʥʮʠʘʣ ʚ ʢʣʠʥʠʯʥʘ ʩʨʝʜʘ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ 40 ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ (Raymond et al., 2003a). ʉʣʝʜ ʬʠʟʠʢʦʭʠʤʠʯʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʦʥʥʠʪʝ ʥʠʰʢʠ ʩ ʨʘʜʠʦʘʢʪʠʚʝʥ ʬʦʩʬʦʨ, ʢʦʡʣʦ-

ʚʝʪʝ ʩʝ ʠʤʧʣʘʥʪʠʨʘʪ ʩʝʣʝʢʪʠʚʥʦ ʚ ʪʘʨʛʝʪʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʀʟʯʠʩʣʝʥʘʪʘ 

ʮʝʣʝʚʘ ʦʙʝʤʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ 0,018 microCi/mm
3
 ʩʝ ʧʦʩʪʠʛʘ ʧʨʠ 88% ʦʪ 

ʘʥʝʚʨʠʟʤʠʪʝ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʘʥʛʠʦʛʨʘʬʩʢʠ ʜʘʥʥʠ ʟʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ 31% ʦʪ ʦʙʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠʪʝ ʥʘ 6-ʠʷ ʤʝʩʝʮ ʦʪ ʧʨʦ-

ʚʝʜʝʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʥʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʦʯʘʢʚʘʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʘʪʘ ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʠ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʟʠ ʥʘ ʩʪʘʥ-

ʜʘʨʪʥʠʪʝ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ. ʇʲʨʚʦʥʘʯʘʣʥʠʷʪ ʢʣʠʥʠʯʝʥ ʦʧʠʪ ʦʧ-

ʨʝʜʝʣʝʥʦ ʥʝ ʦʧʨʘʚʜʘʚʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʙʝʪʘ-ʨʘʜʠʘʮʠʷʪʘ ʠ ʬʠʟʠʢʦʭʠ-

ʤʠʯʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪʥʘ ʤʦʜʠʬʠʢʘʮʠʷ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʜʲʣʛʦʩʨʦʯ-

ʥʘʪʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ (Raymond et al., 2003a). 

ʍʠʜʨʦʢʦʡʣ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ (HES; MicroVention, Aliso 

Viejo, ʂʘʣʠʬʦʨʥʠʷ) ʩʝ ʩʲʩʪʦʠ ʦʪ ʤʦʜʠʬʠʮʠʨʘʥʘ ʭʠʙʨʠʜʥʘ ʭʠʜʨʦʛʝʣ-
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ʧʦʢʨʠʪʘ ʥʠʰʢʘ. ʍʠʤʠʯʝʩʢʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʭʠʜʨʦʛʝʣʘ ʧʦʟʚʦʣʷʚʘ 

ʧʨʠ ʢʦʥʪʘʢʪ ʩ ʢʨʲʚʪʘ ʪʦʡ ʜʘ ʫʚʝʣʠʯʠ ʦʙʝʤʘ ʩʠ ʟʥʘʯʠʪʝʣʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 

20 ʤʠʥʫʪʠ (Kallmes & Fujiwara, 2002). ʇʲʨʚʦʥʘʯʘʣʥʠʷʪ ʦʧʠʪ ʩ ʪʘʟʠ ʩʠʩ-

ʪʝʤʘ ʝ ʜʝʤʦʥʩʪʨʠʨʘʥ ʦʪ Cloft ʠ Kallmes (2004) ʧʨʠ 11 ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟ-

ʤʠ. ɸʚʪʦʨʠʪʝ ʩʨʘʚʥʷʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʩʠ ʩ ʠʜʝʥʪʠʯʥʠ ʧʘʮʠʝʥʪʠ ʠ ʘʥʝʚ-

ʨʠʟʤʠ, ʣʝʢʫʚʘʥʠ ʩ GDC ʩʧʠʨʘʣʠ. ɽʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʠʤ ʪʝʭʥʠʢʘ ʚʢʣʶʯʚʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʝʥ GDC ʢʦʡʣ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʥʘ ʠʥʠ-

ʮʠʘʣʥʘ ʦʧʣʝʪʢʘ, ʢʘʪʦ ʩʣʝʜ ʪʦʚʘ ʚʩʠʯʢʠ ʘʥʝʚʨʠʟʤʠ ʩʝ ʦʙʣʠʪʝʨʠʨʘʪ ʩ ʤʝʢʠ 

ʭʠʜʨʦʢʦʡʣ ʥʘʤʦʪʢʠ. ʇʦʜʦʙʨʝʥʠ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪʠ ʩʧʨʷʤʦ ʩʪʘʥ-

ʜʘʨʪʥʠʪʝ GDC ʢʦʡʣʦʚʝ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʦʪ ʩʪʨʘʥʘ ʥʘ HES ʢʦʡʣʦʚʝʪʝ (ʪʦ-

ʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ 72% ʩʧʨʷʤʦ 32%, p = 0,001). ɺ ʧʨʦʫʯ-

ʚʘʥʝʪʦ HEAT, ʠʟʚʲʨʰʝʥʦ ʦʪ Bendok ʠ ʩʲʪʨ. (2020), 600 ʧʘʮʠʝʥʪʠ ʩʘ ʨʘʥ-

ʜʦʤʠʟʠʨʘʥʠ ʢʲʤ HydroCoil ʠʣʠ ʢʲʤ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʧʣʘʪʠʥʝʥʠ ʢʦʡʣʦʚʝ. 

ʇʲʨʚʠʯʥʘʪʘ ʢʨʘʡʥʘ ʪʦʯʢʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʥʘ ʪʨʝʪʠʨʘ-

ʥʘʪʘ ʘʥʝʚʨʠʟʤʘ, ʦʮʝʥʝʥʘ ʧʦ ʩʢʘʣʘʪʘ ʥʘ Raymond-Roy. ʈʝʢʘʥʘʣʠʟʘʮʠʷ ʝ 

ʥʘʙʣʶʜʘʚʘʥʘ ʩʘʤʦ ʧʨʠ 4,4% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʨʘʤʦʪʦ ʩ HydroCoil ʠ ʧʨʠ 

15,4% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʥʝʤʦʜʠʬʠʮʠʨʘʥʠ ʢʦʡʣʦʚʝ (p = 0,002).  

1.5.1.4. ʊʝʯʝʥ ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʤʘʪʝʨʠʘʣ 

ɽʪʠʣʝʥ ʚʠʥʠʣ ʘʣʢʦʭʦʣ ʢʦʧʦʣʠʤʝʨ ï EVOH (Onyx, Micro The-

rapeutics, Irvine, ʂʘʣʠʬʦʨʥʠʷ), ʨʘʟʪʚʦʨʝʥ ʚ ʦʨʛʘʥʠʯʥʠʷ ʨʘʟʪʚʦʨʠʪʝʣ ʜʠ-

ʤʝʪʠʣʩʫʣʬʦʢʩʠʜ ï DMSO, ʝ ʪʝʯʝʥ ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥ ʟʘ ʝʜʥʦʚʘʩʢʫʣʘʨʥʦ ʧʨʠʣʦʞʝʥʠʝ. ɺʝʱʝʩʪʚʦʪʦ ʩʝ ʧʨʠʤʝʩʚʘ ʩ ʬʠʥʦ 

ʜʠʩʧʝʨʛʠʨʘʥʠ ʤʠʢʨʦʯʘʩʪʠʮʠ ʪʘʥʪʘʣ ʩ ʮʝʣ ʨʘʜʠʦʣʦʛʠʯʝʥ ʢʦʥʪʨʦʣ ʧʦ ʚʨʝ-

ʤʝ ʥʘ ʬʣʫʦʨʦʩʢʦʧʠʷ. ɺ ʢʦʥʪʘʢʪ ʩ ʚʦʜʝʥ ʨʘʟʪʚʦʨ Onyx ʩʝ ʫʪʘʷʚʘ ʠ ʦʙʨʘʟʫ-

ʚʘ ʤʝʢʘ ʧʦʨʝʩʪʘ ʧʦʣʠʤʝʨʥʘ ʦʪʣʠʚʢʘ, ʧʲʨʚʦʥʘʯʘʣʥʦ ʩ ʧʦ-ʪʚʲʨʜ ʚʲʥʰʝʥ 

ʩʣʦʡ ʠ ʧʦʣʫʪʝʯʝʥ ʮʝʥʪʲʨ. ʇʨʠ ʘʧʣʠʢʘʮʠʷ ʥʘ ʤʘʪʝʨʠʘʣʘ ʪʦʡ ʠʤʘ ʣʘʚʦʦʙ-

ʨʘʟʥʦ ʧʦʚʝʜʝʥʠʝ, ʢʘʪʦ ʟʘʧʲʣʚʘ ʙʘʚʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʚ 

ʢʦʝʪʦ ʝ ʠʥʞʝʢʪʠʨʘʥ. ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʦʧʠʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʫ ʧʨʠ ʣʝ-
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ʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʥʘʣʘʛʘʪ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʙʘʣʦʥ ʤʠʢʨʦʢʘʪʝʪʲʨ, 

ʢʦʡʪʦ ʧʣʲʪʥʦ ʧʦʢʨʠʚʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. ʊʦʚʘ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ 

ʚʘʞʥʦʩʪ ʧʦʨʘʜʠ ʪʝʯʥʘʪʘ ʠ ʥʝʘʜʭʝʟʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ Onyx, ʢʘʢʪʦ ʠ 

ʬʘʢʪʘ, ʯʝ ʟʘ ʜʘ ʩʝ ʚʪʚʲʨʜʠ ʥʘʧʲʣʥʦ ʠ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʚ ʘʥʝʚʨʠʟʤʘʣʥʠʷ 

ʩʘʢ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʦʢʦʣʦ ʜʝʩʝʪ ʤʠʥʫʪʠ ʧʨʦʮʝʜʫʨʥʦ ʚʨʝʤʝ (Molyneux et 

al., 2004).  

ʈʠʩʢʲʪ ʦʪ ʤʠʛʨʘʮʠʷ ʥʘ ʝʤʙʦʣʠʟʘʥʪʘ ʠ ʠʟʧʫʩʢʘʥʝʪʦ ʤʫ ʚʲʚ ʚʠʪʘʣʥʦ 

ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʤʝʭʘʥʠʯʥʘ 

ʙʘʨʠʝʨʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʙʘʣʦʥ ʧʦ ʚʨʝʤʝ ʥʘ ʘʧʣʠʢʘʮʠʷ, ʝ ʟʥʘʯʠʪʝʣʝʥ. 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ Onyx ʚ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʤʦʟʲʯʥʦʩʲʜʦʚʘ ʧʘʪʦʣʦ-

ʛʠʷ ʥʘʙʠʨʘ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʝʥʪʫʩʠʘʟʲʤ ʩʣʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʤʦ-

ʜʠʬʠʢʘʮʠʠ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦ-ʚʠʩʦʢ ʚʠʩʦʢʦʟʠʪʝʪ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ï Onyx 

500. ɼʦʙʨʝ ʠʟʚʝʩʪʥʦ ʝ, ʯʝ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʢʦʡʣ ʪʝʭʥʠʢʠ ʧʦʢʘʟʚʘʪ ʟʥʘ-

ʯʠʪʝʣʥʦ ʧʦ-ʚʣʦʰʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʛʦʣʝʤʠ ʠʣʠ 

ʛʠʛʘʥʪʩʢʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ (Gruber et al., 1999, Murayama et al., 2003b, 

Sluzewski et al., 2003). ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʩʚʨʲʭʢʦʤʧʘʢʪʠʨʘʥʝ ʠ ʤʝʭʘʥʠʯʥʘ 

ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʤʘʩʘ ʚ ʘʥʝʨʠʟʤʘʣʥʠʷ ʩʘʢ. ɸʣʪʝʨʥʘ-

ʪʠʚʥʦ, ʭʠʨʫʨʛʠʯʥʦʪʦ ʠʥʪʝʨʚʝʥʠʨʘʥʝ ʥʘ ʛʦʣʝʤʠ ʠ ʦʩʦʙʝʥʦ ʛʠʛʘʥʪʩʢʠ 

ʘʥʝʚʨʠʟʤʠ ʩʲʱʦ ʥʦʩʠ ʚʠʩʦʢ ʨʠʩʢ ʟʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʠ ʩʤʲʨʪʥʦʩʪ (Brennan 

& Schwartz, 2000, Thorell et al., 2004). ʋʧʦʪʨʝʙʘʪʘ ʥʘ ʚʠʩʦʢʦʚʠʩʢʦʟʥʠʪʝ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʥʘ Onyx ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʝ 

ʥʘʩʦʯʝʥʦ ʧʨʝʜʠʤʥʦ ʢʲʤ ʣʝʯʝʥʠʝ ʥʘ ʪʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʥʠ ʠ ʧʨʝʜʭʦʜʥʦ 

ʣʝʢʫʚʘʥʠ ʣʝʟʠʠ (Mawad et al., 2002, Molyneux et al., 2004, Lubicz et al., 

2005b, Weber et al., 2005, Cekirge et al., 2006). 

Onyx e ʧʨʠʣʘʛʘʥ ʚ ʤʫʣʪʠʮʝʥʪʨʦʚʦʪʦ ʧʨʦʫʯʚʘʥʝ CAMEO, ʢʲʜʝʪʦ 

ʧʲʣʥʘ ʦʢʣʫʟʠʷ ʥʘ 12-ʠ ̫ʤʝʩʝʮ ʝ ʧʦʩʪʠʛʥʘʪʘ ʧʨʠ 79% ʦʪ 71 ʘʥʝʚʨʠʟʤʠ 

(Molyneux et al., 2004). ʇʨʦʮʝʥʪʠʪʝ ʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʠʥʚʘʣʠʜʘʟʘʮʠʷ ʠ 

ʩʤʲʨʪʥʦʩʪ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʜʫʨʘʪʘ ʠʣʠ ʜʠʨʝʢʪʥʦ ʩ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʷ 

ʪʝʯʝʥ ʘʛʝʥʪ, ʩʘ ʩʲʦʪʚʝʪʥʦ 8,2% ʠ 2,1%. ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʲʱʦ ʟʥʘʯʠʪʝʣʥʦ 
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ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʥʘ ʧʨʠʣʝʞʘʱʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʥʦʨʤʘʣʝʥ ʘʨʪʝʨʠʘʣʝʥ 

ʩʲʜ ʚ 9% ʦʪ ʩʣʫʯʘʠʪʝ. Weber ʠ ʩʲʪʨ. (2005) ʧʨʠʣʘʛʘʪ Onyx ʧʨʠ 22 ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʠ ʛʦʣʝʤʠ ʠʣʠ ʛʠʛʘʥʪʩʢʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ 

(Weber et al., 2005). ʇʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʧʲʣʥʘ ʦʢʣʫʟʠʷ ʚ 

90% ʦʪ ʩʣʫʯʘʠʪʝ, ʢʘʪʦ ʘʚʪʦʨʠʪʝ ʥʝ ʫʩʧʷʚʘʪ ʜʘ ʨʝʛʠʩʪʨʠʨʘʪ ʪʨʘʡʥʘ ʠʥʚʘ-

ʣʠʜʠʟʘʮʠʷ ʠʣʠ ʩʤʲʨʪʥʦʩʪ, ʘʩʦʮʠʠʨʘʥʘ ʩ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ɿʘ ʩʲʞʘ-

ʣʝʥʠʝ ʦʙʘʯʝ, ʢʦʥʩʪʘʪʠʨʘʪ 19% ʦʢʣʫʟʠʷ ʠʣʠ ʩʪʝʥʦʟʘ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʚʠ-

ʪʘʣʥʘ ʥʦʨʤʘʣʥʘ ʘʨʪʝʨʠʷ. Lubicz ʠ ʩʲʪʨ. (2005b) ʧʨʠʣʘʛʘʪ ʛʦʨʝʦʧʠʩʘʥʠʷ 

ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʤʝʪʦʜ ʧʨʠ 41 ʨʘʟʥʦʢʘʣʠʙʨʝʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ɸʚ-

ʪʦʨʠʪʝ ʦʧʨʝʜʝʣʷʪ ʚʩʠʯʢʠ ʠʟʙʨʘʥʠ ʘʥʝʚʨʠʟʤʠ ʟʘ ʥʝʧʦʜʭʦʜʷʱʠ ʠ ʪʝʭʥʠ-

ʯʝʩʢʠ ʪʨʫʜʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʦʡʣ ʪʝʭʥʠʢʘ (Lubicz et al., 2005b). ʅʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʧʨʠʝʤʣʠʚʠʪʝ ʥʠʚʘ ʥʘ ʦʙʣʠʪʝʨʘʮʠʷ, ʢʦʤʙʠʥʠʨʘʥʠʷʪ ʧʨʦʮʝʥʪ ʦʪ 

ʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʚ ʪʷʭʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʝ ʨʘʚʥʷʚʘ ʥʘ 21%. ʅʝʧ-

ʨʝʜʚʠʜʝʥʘ ʪʝʯʥʘ ʤʠʛʨʘʮʠʷ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʷ ʘʛʝʥʪ ʠ ʩʪʝʥʦʟʘ ʥʘ ʧʦʜ-

ʣʝʞʘʱʘʪʘ ʘʨʪʝʨʠʘ ʩʘ ʩʘʤʦ ʯʘʩʪ ʦʪ ʜʦʢʫʤʝʥʪʠʨʘʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞ-

ʥʝʥʠʷ.  

1.5.1.5. ʀʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʢʦʡʣʠʨʘʥʝ ʥʘ 

ʘʥʝʚʨʠʟʤʠ 

ʇʨʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʦʩʥʦʚʥʘʪʘ 

ʮʝʣ ʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʦʙʣʠʪʝʨʠʨʘʥʝ ʥʘ ʣʫʤʝʥʘ ʠʤ ʥʘʡ-ʯʝʩʪʦ ʯʨʝʟ ʢʦʡʣ-

ʝʤʙʦʣʠʟʘʮʠʷ. ʊʦʚʘ ʥʝʤʠʥʫʝʤʦ ʚʦʜʠ ʜʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʲʣʥʦ ʠʟʦʣʠʨʘʥʝ ʥʘ 

ʘʥʝʚʨʠʟʤʘʣʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ, ʢʘʪʦ ʧʦ ʪʦʟʠ 

ʥʘʯʠʥ ʩʝ ʧʨʝʚʝʥʪʠʨʘ ʨʫʧʪʫʨʘʪʘ ʤʫ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ 

Hino ʠ ʩʲʪʨ. (2004) ʯʨʝʟ ʝʣʝʢʪʨʦʥʥʦ ʤʠʢʨʦʩʢʦʧʩʢʦ ʩʢʘʥʠʨʘʥʝ (SEM) ʫʩ-

ʪʘʥʦʚʷʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʥʘʣʠʯʠʝʪʦ 

ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʥʠ ʪʨʦʤʙʦʮʠʪʥʠ ʤʘʩʠ ʠ ʬʠʙʨʠʥ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʢʦʡ-

ʣʦʚʝʪʝ (Hino et al., 2004). ʊʝ ʜʦʢʫʤʝʥʪʠʨʘʪ, ʯʝ ʚʝʜʥʘʛʘ ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠ-

ʷʪʘ ʝ ʬʦʨʤʠʨʘʥʘ ʬʠʙʨʠʥʦʚʘ ʤʨʝʞʘ ʙʝʟ ʜʘʥʥʠ ʟʘ ʤʠʛʨʘʮʠʷ ʥʘ ʝʥʜʦʪʝʣʥʠ 
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ʢʣʝʪʢʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʨʠ ʩʝʜʤʠʮʠ ʩʝ ʦʪʯʠʪʘ ʟʘʪʚʘʨʷʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʦ-

ʪʦ ʫʩʪʠʝ ʩ ʤʘʢʨʦʩʢʦʧʩʢʠ ʜʘʥʥʠ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʲʥʲʢ ʧʨʦʟʨʘʯʝʥ ʩʣʦʡ 

ʥʝʦʠʥʪʠʤʘ, ʢʘʪʦ ʧʨʠ 40% ʦʪ ʩʣʫʯʘʠʪʝ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʩʲʩ SEM, ʯʝ ʪʦʚʘ ʩʝ 

ʦʩʲʱʝʩʪʷʚʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʩʲʜʦʚʠ ʝʥʜʦʪʝʣʥʠ ʢʣʝʪʢʠ 

(Hino et al., 2004). 

ɸʫʪʦʧʩʠʦʥʥʠʪʝ ʩʝʨʠʠ ʩʘ ʠʟʪʦʯʥʠʢʲʪ ʥʘ ʭʠʩʪʦʣʦʛʠʯʥʠ ʜʘʥʥʠ ʟʘ 

ʢʦʡʣʠʨʘʥʠ ʯʦʚʝʰʢʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʠ ʨʝʧʘʨʘʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ 

ʥʘʩʪʲʧʚʘʪ ʚ ʪʷʭ. Castro ʠ ʩʲʪʨ. (1999) ʜʦʢʣʘʜʚʘʪ ʭʠʩʪʦʣʦʛʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ʦʪ ʜʚʝ ʘʥʝʚʨʠʟʤʠ ʧʨʠ ʧʘʮʠʝʥʪ, ʧʦʯʠʥʘʣ 33 ʤʝʩʝʮʘ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ 

ʣʝʯʝʥʠʝ ʩ GDC ʝʤʙʦʣʠʟʘʮʠʷ (Castro et al., 1999). ɽʢʟʘʤʠʥʘʪʦʨʠʪʝ ʫʩʪʘ-

ʥʦʚʷʚʘʪ, ʯʝ ʢʦʡʣʦʚʝʪʝ ʩʘ ʧʣʲʪʥʦ ʧʨʠʢʘʯʝʥʠ ʢʲʤ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʣʫʤʝʥ, 

ʢʘʪʦ ʦʪʜʝʣʷʥʝʪʦ ʠʤ ʩʪʘʚʘ ʩʨʘʚʥʠʪʝʣʥʦ ʪʨʫʜʥʦ. ʊʝ ʦʧʠʩʚʘʪ ʠʟʧʲʣʚʘʥʝ ʥʘ 

ʘʥʝʚʨʠʟʤʘʣʥʠʪʝ ʬʫʥʜʫʩʠ ʩʲʩ ʩʲʜʦʚʦ-ʬʠʙʨʦʟʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʤʘʩʘ, ʧʦ-

ʧʣʲʪʥʘ ʚ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ, ʢʲʜʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʠʟʤʝʥʝʥʠʷ. ʇʦ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʥʝ ʩʝ ʨʝʛʠʩʪʨʘ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʨʦʤʙ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʪʝ ʦʧʠʩʚʘʪ, ʯʝ ʚ ʠʟʩʣʝʜʚʘʥʠʷ ʘʥʝʚ-

ʨʠʟʤʘʣʝʥ ʦʩʪʘʪʲʢ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʦʩʪʠʫʤʲʪ ʝ ʧʦʢʨʠʪ ʦʪ 

ʥʝʦʠʥʪʠʤʘ, ʦʨʛʘʥʠʟʠʨʘʥʘ ʚ ʜʚʘ ʩʣʦ ̫ï ʧʦʚʲʨʭʥʦʩʪʝʥ ʝʥʜʦʪʝʣʝʥ ʩʣʦʡ, 

ʥʝʧʨʝʢʲʩʥʘʪ ʩ ʪʦʟʠ ʥʘ ʭʨʘʥʝʱʠʷ ʩʲʜ, ʠ ʧʦ-ʜʲʣʙʦʢ ʩʣʦʡ ʧʣʲʪʥʘ, ʩʲʜʦʚʘ 

ʢʦʣʘʛʝʥʦʚʘ ʬʠʙʨʦʟʥʘ ʤʘʪʨʠʮʘ (Castro et al., 1999). ʇʦʜʦʙʥʠ ʨʝʟʫʣʪʘʪʠ ʩʝ 

ʩʲʦʙʱʘʚʘʪ ʠ ʦʪ Mawad ʠ ʩʲʪʨ. (1995) ʧʨʠ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ, ʢʘʪʦ ʚ 

ʫʥʠʩʦʥ ʩ ʢʦʥʩʪʘʪʘʮʠʠʪʝ ʥʘ Castro ʠ ʩʲʪʨ. (1999) ʪʝ ʩʲʱʦ ʧʦʪʚʲʨʞʜʘʚʘʪ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʣʘʜʢʦʤʫʩʢʫʣʥʠ ʢʣʝʪʢʠ ʚ ʥʝʦʠʥʪʠʤʘʪʘ, ʧʦʢʨʠʚʘʱʘ ʘʥʝʚ-

ʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ (Mawad et al., 1995). 

Bavinzki ʠ ʩʲʪʨ. (1999) ʠʟʩʣʝʜʚʘʪ ʘʫʪʦʧʩʠʦʥʝʥ ʤʘʪʝʨʠʘʣ ʦʪ 18 

ʘʥʝʚʨʠʟʤʠ, ʧʦʣʫʯʝʥ ʤʝʞʜʫ 3 ʜʥʠ ʠ 54 ʤʝʩʝʮʘ ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷ ʩ GDC 

ʢʦʡʣʦʚʝ (Bavinzki et al., 1999). ʇʨʠ ʤʘʪʝʨʠʘʣʠʪʝ, ʧʦʣʫʯʝʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʩʝʜʤʠʮʘ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ, ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʢʦʡʣʦʚʝʪʝ ʩʘ 

ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʥʝʦʨʛʘʥʠʟʠʨʘʥ ʪʨʦʤʙ. ʇʨʠ ʪʝʟʠ, ʜʦʙʠʪʠ 2-3 ʩʝʜʤʠʮʠ ʩʣʝʜ 
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ʝʤʙʦʣʠʟʘʮʠʷʪʘ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʯʘʩʪʠʯʥʦ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠʷ 

ʩʲʩʠʨʝʢ ʦʪ ʬʠʙʨʦʟʥʘ ʪʲʢʘʥ ʠ ʥʝʧʲʣʥʦ ʥʝʦʠʥʪʠʤʘʣʥʦ ʧʦʢʨʠʚʘʥʝ ʥʘ ʘʥʝʚ-

ʨʠʟʤʘʣʥʠʷ ʦʪʚʦʨ, ʘ 6 ʩʝʜʤʠʮʠ ʩʣʝʜ ʪʝʨʘʧʝʚʪʠʯʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʥʘʧʲʣʥʦ ʧʦʢʨʠʪ ʩ ʝʥʜʦʪʝʣ ʘʥʝʚʨʠʟʤʘʣʝʥ ʦʩʪʠʫʤ. ɸʚʪʦʨʩʢʠʷʪ ʢʦʣʝʢ-

ʪʠʚ ʜʦʢʣʘʜʚʘ, ʯʝ ʩʣʝʜ ʢʦʡʣʠʨʘʥʝ ʥʘʩʪʲʧʚʘ ʧʨʦʮʝʩ ʥʘ ʝʥʜʦʪʝʣʠʘʣʠʟʘʮʠʷ 

ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʯʨʝʟ ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʤʠʛʨʘʮʠʷ ʥʘ ʩʲʜʦʚʠ 

ʢʣʝʪʢʠ. ʊʦʟʠ ʧʨʦʮʝʩ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʝʧʲʣʝʥ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʟʧʨʲʩʥʘʪʠ 

ʦʩʪʨʦʚʠ ʦʪ ʝʥʜʦʪʝʣ, ʢʦʛʘʪʦ ʩʝ ʦʪʥʘʩʷ ʟʘ ʛʦʣʝʤʠʪʝ ʘʥʝʚʨʠʟʤʘʣʥʠ ʨʘʟʰʠ-

ʨʝʥʠʷ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʚʦʜʠ ʜʦ ʟʘʙʘʚʷʥʝ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʥʝʧʲʣʥʘ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠʷ ʪʨʦʤʙ ʧʨʠ ʪʦʟʠ ʚʠʜ ʘʥʝʚʨʠʟʤʘʣʥʠ ʨʘʟʰʠ-

ʨʝʥʠʷ (Bavinzki et al., 1999).  

ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʝʥʜʦʪʝʣʝʥ ʨʝʤʦʜʝʣʠʥʛ ʠ ʪʘʧʠʮʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟ-

ʤʘʣʥʘʪʘ ʰʠʡʢʘ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʨʝ-

ʢʘʥʘʣʠʟʘʮʠʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʘʥʝʚʨʠʟʤʠ (Raymond et al., 2002b). ɿʘʙʘ-

ʚʝʥʘʪʘ ʝʥʜʦʪʝʣʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʦʩʦʙʝʥʦ ʧʨʠ ʥʝʭʦʤʦʛʝʥʥʦ ʬʦʨʤʠʨʘʥ 

ʪʨʦʤʙ ʩʠʛʫʨʥʦ ʚʦʜʠ ʜʦ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ 

ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ (Raymond et al., 2002b). ɺ ʜʦʧʲʣʥʝʥʠʝ, ʩʲʱʠʷʪ 

ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʠ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ ʧʨʝʜʠʤʩʪʚʘʪʘ 

ʥʘ ʠʥʪʨʘʣʫʤʝʥʥʠʪʝ ʠʤʧʣʘʥʪʠ, ʢʘʪʦ ʢʦʤʧʣʠʤʝʥʪ ʥʘ ʢʦʡʣ. ɿʘ ʧʲʨʚʠ ʧʲʪ 

ʘʚʪʦʨʠʪʝ ʜʦʢʫʤʝʥʪʠʨʘʪ, ʯʝ ʩʪʝʥʪʦʚʝʪʝ ʩʲʟʜʘʚʘʪ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦ-

ʠʥʪʝʥʟʠʚʥʘ ʠ ʨʘʚʥʦʤʝʨʥʘ ʝʥʜʦʪʝʣʥʘ ʜʝʥʫʜʘʮʠʷ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʜʦʙʨʷʚʘ ʘʥʛʠʦʛʨʘʬʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ 3-ʪʠʷ ʤʝʩʝʮ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ 

ʣʝʯʝʥʠʝ ʥʘ ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ (Raymond et al., 2004).  

1.5.2. ɸʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪʠ  

ɼʘʥʥʠʪʝ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʜʝʩʝʪ ʟʥʘ-

ʯʠʤʠ ʢʣʠʥʠʯʥʠ ʩʝʨʠʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʟʦʨʘʪʘ ʥʘ ʢʦʡʣ ʪʝʭʥʠʢʠʪʝ, ʩʘ 

ʦʙʦʙʱʝʥʠ ʚ ʪʘʙʣʠʮʘ 3. Brilstra ʠ ʩʲʪʨ. (1999) ʠʟʚʲʨʰʚʘʪ ʩʠʩʪʝʤʘʪʠʯʝʥ 

ʦʙʟʦʨ ʥʘ ʥʘʫʯʥʠʪʝ ʩʪʘʪʠʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʤʝʞʜʫ ʷʥʫʘʨʠ 1990 ʛ. ʠ ʤʘʨʪ 
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1997 ʛ., ʠ ʦʪʢʨʠʚʘʪ ʦʙʱʦ 48 ʧʨʦʫʯʚʘʥʠʷ, ʚʢʣʶʯʚʘʱʠ 1383 ʧʘʮʠʝʥʪʠ 

(Brilstra et al., 1999). ʇʦʜʛʨʫʧʘ ʦʪ ʪʦʟʠ ʤʝʪʘʘʥʘʣʠʟ, ʚʢʣʶʯʚʘʱʘ ʩʝʜʝʤ ʟʘ-

ʙʝʣʝʞʠʪʝʣʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʝ ʚʢʣʶʯʝʥʘ ʚ ʩʲʱʘʪʘ ʪʘʙʣʠʮʘ. ʇʝʪ ʦʪ ʪʝʟʠ ʩʝ-

ʨʠʠ ʚʢʣʶʯʚʘʪ ʩʘʤʦ ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ, ʜʦʢʘʪʦ ʜʨʫʛʠʪʝ ʚʢʣʶʯʚʘʪ 

ʢʘʢʪʦ ʨʫʧʪʫʨʠʨʘʣʠ, ʪʘʢʘ ʠ ʥʝʢʲʨʚʝʣʠ ʘʥʝʚʨʠʟʤʠ.  

ʇʨʦʫʯʚʘ-

ʥʝ 

ɹʨʦʡ 

ʘʥʝʚ-

ʨʠʟʤʠ 

ʇʲʨʚʦʥʘʯʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʇʨʦʩʣʝ-

ʜʷʚʘʥʝ, 

ʧʨʦʜʲʣ-

ʞʠ-

ʪʝʣʥʦʩʪ 

ʈʝʟʫʣʪʘʪʠ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘ-

ʥʝ 

ʇ ʣ̡-

ʥʘ 

ʦʢʣʫ-

ʟʠʷ 

ʆʩʪʘʪʲʢ 

ï ʘʥʝʚ-

ʨʠʟʤʘʣʥʘ 

ʰʠʡʢʘ 

ʅʝ-

ʧʲʣʥʘ 

ʦʢʣʫ-

ʟʠʷ 

ʇ ʣ̡-

ʥʘ 

ʦʢʣʫ-

ʟʠʷ 

ʆʩʪʘʪʲʢ 

ï ʘʥʝʚ-

ʨʠʟʤʘʣʥʘ 

ʰʠʡʢʘ 

ʅʝ-

ʧʲʣʥʘ 

ʦʢʣʫ-

ʟʠʷ 
Brilsta ʠ 

ʩʲʪʨ., 1999 

201 

(24%) 

61 26 13 NA NA NA NA 

Raymond&

Roy, 1997  

75 (0%) 40  37 23 6 46 42 12 

Kuether ʠ 

ʩʲʪʨ., 1998  

74 (60%) 40  52 8 26 41 46 13 

Byrne ʠ 

ʩʲʪʨ., 1999  

317 (0%) NA NA NA 22 64 34 2 

Vanninen ʠ 

ʩʲʪʨ., 1999 

52 (0%) 50  35 15 3 67 28 5 

Koivisto ʠ 

ʩʲʪʨ., 2000 

52 (0%) 50 35 15 12 77 19 4 

Ng ʠ ʩʲʪʨ., 

2002 

136 

(44%) 

46 16 38 NA NA NA NA 

Friedman ʠ 

ʩʲʪʨ., 2003  

83 (0%) 33 63 5 19 35 61 3 

Murayama i 

ʩʲʪʨ.  

818 

(42%) 

55 35 10 NA NA NA NA 

Sluzewski ʠ 

ʩʲʪʨ.  

160 (0%) 71 22 8 6 59 25 16 

Henkes ʠ 

ʩʲʪʨ.  

1811 

(45%) 

66 21 13 NA NA NA NA 

Cronqvist ʠ 

ʩʲʪʨ., 2005 

46 (65%) 37 50 13 NA NA NA NA 

Molyneux ʠ 

ʩʲʪʨ., 2005 

881 (0%) NA NA NA NA 66 26 8 

Norback ʠ 

ʩʲʪʨ., 2005  

239 (0%) 53 21 26 NA NA NA NA 

NA = ʜʘʥʥʠʪʝ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ 

ʊʘʙʣʠʮʘ 3. ʈʝʟʶʤʝ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʠ ʧʦʩʣʝʜʚʘʱʠʪʝ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʩʝʨʠʠ. ʇʨʦʮʝʥʪʲʪ ʚ ʩʢʦʙʠ ʧʦʢʘʟʚʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ ʘʥʝʚʨʠʟʤʠ 

 

ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʦʚʝʜʝʥʘʪʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘʡ-

ʯʝʩʪʦ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟ-

ʤʘʣʥʠʷ ʩʘʢ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʠʮʠʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝ-

ʥʠʝ, ʦʪ ʦʛʨʦʤʥʦ ʟʥʘʯʝʥʠʝ ʝ ʜʘ ʩʝ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʜʲʣʛʦʩʨʦʯʥʦʪʦ 
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ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʥʘʧʲʣʥʦ ʠʣʠ ʯʘʩ-

ʪʠʯʥʦ ʢʦʡʣʠʨʘʥʠ. ʀʤʘ ʩʦʣʠʜʥʠ ʜʘʥʥʠ, ʯʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʙʣʶʜʘʚʘʥʘ ʩʧʦʥʪʘʥʥʘ ʧʦʷʚʘ ʥʘ 

ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʢʦʡʣʦʚʝ-

ʪʝ ʩ ʧʦʩʣʝʜʚʘʱʦ ʫʛʦʣʝʤʷʚʘʥʝ ʥʘ ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ. ɺʲʚ 

ʚʨʲʟʢʘ ʩ ʪʦʚʘ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʜʲʣʛʦʩʨʦʯʥʦ ʘʥʛʠʦʛʨʘʬʩʢʦ ʧʨʦʩʣʝʜʷʚʘʥʝ 

(Hayakawa et al., 2000, Thornton et al., 2002, Raymond et al., 2003b, 

Sluzewski et al., 2004).  

   

(ɸ)      (ɹ) 
ʌʠʛʫʨʘ 16. ɸʥʛʠʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʪʨʝʪʠʨʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ 

ʢʦʡʣʦʚʝ ʘʥʝʚʨʠʟʤʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ (ɸ). ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯ-

ʥʦʪʦ ʧʨʦʩʣʝʜʚʘʥʝ ʥʘ 24-ʪʠ ʤʝʩʝʮ ʩʝ ʜʦʢʫʤʝʥʪʠʨʘ ʯʘʩʪʠʯʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʰʠʡʢʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (ɹ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʠ ̫

1.5.3. ʇʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ 

1.5.3.1. ʉʪʝʧʝʥ ʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʧʨʦʮʝʜʫʨʘʪʘ 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʩʝʨʠʠ ʧʨʦʮʝʜʫʨʥʠʪʝ ʫʩʣʦʞʥʝ-

ʥʠʷ ʚʘʨʠʨʘʪ ʤʝʞʜʫ 8,4% ʠ 23% (Brilstra et al., 1999, Vanninen et al., 1999, 

Ng et al., 2002, Friedman et al., 2003, Murayama et al., 2003b, Henkes ʠ ʜʨ., 

2004b, Cronqvist et al., 2005, Norbäck et al., 2005). Henkes ʠ ʩʲʪʨ. (2004) ʚ 

ʩʚʦʝ ʛʦʣʷʤʦ ʦʙʩʝʨʚʘʮʠʦʥʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘʙʣʶʜʘʚʘʪ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ 16% 

ʦʪ ʩʣʫʯʘʠʪʝ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʠ ʧʨʠ 19% ʦʪ ʪʝʟʠ ʩ ʥʝ-
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ʢʲʨʚʝʣʠ ʣʝʟʠʠ (Henkes et al., 2004). ɺ ʩʚʦʡ ʤʝʪʘʘʥʘʣʠʟ Brilstra ʠ ʩʲʪʨ. 

(1999) ʩʲʦʙʱʘʚʘʪ ʯʝʩʪʦʪʘ ʥʘ ʫʩʣʦʞʥʝʥʠʷʪʘ, ʚʲʟʣʠʟʘʱʘ ʥʘ 9,6% ʟʘ ʨʫʧʪʫ-

ʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʠ ʥʘ 20% ʟʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ (Brilstra et al., 1999). ʇʦ-

ʚʝʯʝʪʦ ʦʪ ʧʨʦʮʝʜʫʨʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʩʘ ʧʨʝʭʦʜʥʠ ʠʣʠ ʥʘʧʲʣʥʦ ʦʙʨʘʪʠʤʠ, 

ʢʘʪʦ ʩʘʤʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʪʷʭ ʧʨʠʯʠʥʷʚʘʪ ʤʦʨʙʠʜʠʪʝʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʥʝʚ-

ʨʦʣʦʛʠʯʝʥ ʠʣʠ ʩʦʤʘʪʠʯʝʥ ʜʝʬʠʮʠʪ ʠ ʩʤʲʨʪʥʦʩʪ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʜʦʢʣʘʜ-

ʚʘʥʠʪʝ ʥʠʚʘ ʥʘ ʘʩʦʮʠʠʨʘʥʘ ʩ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠʥʚʘʣʠʜʠʟʘ-

ʮʠʷ ʠ ʩʤʲʨʪʥʦʩʪ ʚʘʨʠʨʘʪ ʩʲʦʪʚʝʪʥʦ ʤʝʞʜʫ 3,7% ʠ 9,1% ʠ ʤʝʞʜʫ 1,5% ʠ 

7,8% (Raymond & Roy 1997, Kuether et al., 1998, Brilstra et al., 1999, 

Vanninen et al., 1999, Ng et al., 2002, Murayama et al., 2003b, Henkes et al., 

2004). Friedman ʠ ʩʲʪʨ. (2003) ʩʲʦʙʱʘʚʘʪ ʟʘ ʧʨʦʮʝʥʪ ʥʘ ʧʨʦʮʝʜʫʨʥʠ ʫʩ-

ʣʦʞʥʝʥʠʷ ʦʪ 13,2%, ʥʦ ʪʝʭʥʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʠ ʩʤʲʨʪʥʦʩʪ ʝ 

ʝʜʚʘ 0,8%.  

1.5.3.2. ʊʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ 

ʅʷʢʦʠ ʦʪ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʧʨʦʚʝʜʝʥʦʪʦ 

ʣʝʯʝʥʠʝ ʥʘʡ-ʯʝʩʪʦ ʩʘ ʪʨʘʥʟʠʪʦʨʥʘʪʘ ʠʩʭʝʤʠʯʥʘ ʘʪʘʢʘ (ʊʀɸ) ʠʣʠ ʠʩʭʝ-

ʤʠʯʥʠʷʪ ʤʦʟʲʯʝʥ ʠʥʩʫʣʪ (Guglielmi et al., 1992, Kuether et al., 1998, 

Murayama et al., 1999, Qureshi et al., 2000, Derdeyn et al., 2002, Henkes et 

al., 2004). ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʥʠʚʘʪʘ ʥʘ ʠʩʭʝʤʠʯʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ 

ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʚʘʨʠʨʘʪ ʦʪ 2,7% ʜʦ 

17% (Kuether et al., 1998, Pelz et al., 1998, Brilstra et al., 1999, Murayama et 

al., 1999, Henkes et al., 2004), ʦʪ ʢʦʝʪʦ ʩʣʝʜʚʘ, ʯʝ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠʪʝ ʫʩ-

ʣʦʞʥʝʥʠʷ ʩʘ ʥʘʡ-ʯʝʩʪʠʷʪ ʪʠʧ ʢʦʤʧʣʠʢʘʮʠʠ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. Pelz ʠ ʩʲʪʨ. (1998) ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʫʯʚʘʥʝ ʩʨʝʜ 59 ʧʘʮʠʝʥʪʠ ʦʪʯʠʪʘʪ ʯʝʩʪʦʪʘ ʥʘ ʪʨʦʤʙʦʝʤʙʦ-

ʣʠʯʥʠʪʝ ʩʲʙʠʪʠʷ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 29%, ʠʣʠ ʜʝʩʝʪ ʠʩʭʝʤʠʯʥʠ ʤʦʟʲʯʥʠ ʠʥ-

ʩʫʣʪʘ ʠ ʩʝʜʝʤ ʊʀɸ (Pelz et al., 1998). ʇʨʠ ʜʝʩʝʪ ʧʘʮʠʝʥʪʠ ʜʝʬʠʮʠʪʠʪʝ 

ʥʘʩʪʲʧʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ 
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ʩʣʝʜ ʥʝʷ (ʜʦ 6-ʠ ̫ʯʘʩ) ï 17% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʜʦʢʘʪʦ ʧʨʠ ʩʝʜʝʤ ʦʪ ʪʷʭ ï

12%, ʩʝ ʨʘʟʚʠʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʢʲʩʥʦ. ʇʦʚʝʯʝʪʦ ʦʪ ʪʝʟʠ ʩʲʙʠʪʠʷ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʦʪʜʘʜʝʥʠ ʥʘ ʪʨʦʤʙʦʟʠʨʘʥʝ ʥʘ ʚʠʪʘʣʥʠ ʠʣʠ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠ ʘʨ-

ʪʝʨʠʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ ʘʥʝʚʨʠʟʤʘʪʘ. ɼʠʩʪʘʣʝʥ 

ʪʨʦʤʙʝʤʙʦʣ ʦʪ ʣʝʢʫʚʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʩʝ ʜʦʢʫʤʝʥʪʠʨʘ ʩʲʱʦ ʢʘʪʦ ʢʦʤʧ-

ʣʠʢʘʮʠʷ, ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʛʦʣʝʤʠ ʘʥʝʚʨʠʟʤʠ (Guglielmi et 

al., 1991c, Klotzsch et al., 1998). ʅʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʊʀɸ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʥ ʝʤʙʦʣ, ʜʠʩʣʦʮʠʨʘʥ ʦʪ ʚʲʨʭʘ 

ʥʘ ʢʘʪʝʪʲʨʘ ʧʨʠ ʥʘʚʠʛʘʮʠʷʪʘ ʧʨʝʟ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠ ʩʲʜʦʚʠ ʠʟʤʝʥʝʥʠʷ 

ʠʣʠ ʚʲʟʜʫʰʥʘ ʝʤʙʦʣʠʷ (Markus et al., 1993). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʛʦʣʝʤʠʥʘʪʘ 

ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʠ ʤʝʭʘʥʠʯʥʘʪʘ ʧʨʦʪʨʫʟʠʷ ʥʘ ʢʦʡʣʦʚʝ ʚ ʧʦʩʦʢʘ 

ʥʘ ʚʠʪʘʣʥʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʩʘ ʜʦʢʘʟʘʥʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ 

ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʩʲʙʠʪʠʷ (Derdeyn et 

al., 2002). Lylyk & Gioino (1996) ʧʨʠ ʘʥʘʣʠʟ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʘʥʝʚʨʠʟʤʘʣʥʘ 

ʨʫʧʪʫʨʘ ʠ ʦʩʪʨʘ ʉɸʍ ʟʘʢʣʶʯʚʘʪ, ʯʝ ʪʦʟʠ ʚʠʜ ʫʩʣʦʞʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ 

ʦʙʷʩʥʷʪ ʩʲʩ ʩʪʝʧʝʥʪʘ ʥʘ ʭʠʧʝʨʢʦʘʛʫʣʘʮʠʷ, ʜʲʣʞʘʱʘ ʩʝ ʥʘ ʝʜʥʘ ʦʪ ʩʠʩ-

ʪʝʤʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʠʷ ʢʨʲʚʦʠʟʣʠʚ. ʂʲʩʥʠ ʠʩʭʝʤʠʯʥʠ ʫʩ-

ʣʦʞʥʝʥʠʷ, ʥʘʩʪʲʧʚʘʱʠ ʯʘʩʦʚʝ ʠʣʠ ʜʥʠ ʩʣʝʜ ʧʨʦʮʝʜʫʨʘʪʘ, ʤʦʞʝ ʜʘ ʩʝ 

ʜʲʣʞʘʪ ʥʘ ʤʠʛʨʘʮʠʷ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʝʥ ʪʨʦʤʙ ʩʧʦʥʪʘʥʥʦ ʜʠʩʣʦʮʠʨʘʥ 

ʢʲʤ ʚʠʪʘʣʝʥ ʩʲʜ ʦʪ ʢʦʡʣʠʨʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠʣʠ ʤʠʛʨʘʮʠʷ ʥʘ ʯʘʩʪʠ ʦʪ 

ʢʦʡʣʦʚʝʪʝ (Derdeyn et al., 2002). ʇʦʥʷʢʦʛʘ ʧʝʨʠʦʜʲʪ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʢʲʩʥʠ ʠʩʭʝʤʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʝ ʧʦ-ʜʲʣʲʛ, ʢʘʪʦ ʪʘʢʠʚʘ ʩʘ ʦʧʠʩʘʥʠ ʜʦ ʜʝ-

ʚʝʪ ʩʝʜʤʠʮʠ ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ (Studley et al., 2002). 

ʉʯʠʪʘ ʩʝ, ʯʝ ʥʝʬʨʘʢʮʠʦʥʠʨʘʥʠʷʪ ʭʝʧʘʨʠʥ ʤʦʞʝ ʜʘ ʠʤʘ ʪʝʦʨʝʪʠʯʥʠ 

ʧʦʣʟʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʥʝʚʨʦʨʝʥʪʛʝʥʦʣʦʛʠʷ, ʢʘʪʦ ʦʙ-

ʱʠʷʪ ʤʫ ʘʥʪʠʢʦʘʛʫʣʘʥʪʝʥ ʝʬʝʢʪ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʙʲʜʝ ʧʦʣʝʟʝʥ ʟʘ ʧʨʦʬʠ-

ʣʘʢʪʠʢʘ ʥʘ ʠʩʭʝʤʠʯʥʠ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʉʣʝʜʚʘ ʦʙʘʯʝ ʜʘ ʩʝ 

ʦʙʨʲʱʘ ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʣʦʞʝʥʘʪʘ ʜʦʟʘ, ʪʲʡ ʢʘʪʦ ʚʠʩʦʢʠʪʝ ʜʦ-

ʟʠ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʜʦʫʩʣʦʞʥʷʪ ʚʝʯʝ ʥʘʩʪʲʧʠʣʠ ʫʩʣʦʞʥʝʥʠʷ ʠʣʠ ʜʘ ʚʲʟ-
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ʧʨʝʧʷʪʩʪʚʘʪ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʚʘʱʦ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ (Fer-

nandez et al., 1986). ʇʦʨʘʜʠ ʪʦʚʘ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʘʜʝʢʚʘʪʥʘ ʠ ʙʝʟʦʧʘʩʥʘ ʜʦʟʘ ʥʝʬʨʘʢʮʠʦʥʠʨʘʥ ʭʝʧʘʨʠʥ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʮʝ-

ʜʫʨʘʪʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʙʦʣʫʩʥʘ ʢʠʣʦʛʨʘʤ-ʟʘʚʠʩʠʤʘ ʜʦʟʘ 

ʭʝʧʘʨʠʥ (50 IU/kg ʟʘ ʚʲʟʨʘʩʪʥʠ ʠʣʠ 25 IU/kg ʟʘ ʜʝʮʘ) ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 

ʘʜʝʢʚʘʪʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʠ ʧʨʦʮʝʜʫʨʠ 

(Nagai et al., 1997). 

ʇʨʠ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʢʦʤʧʣʠʢʘʮʠʠ ʚ ʢʣʶʯʦʚʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʤʦʟʲʯʥʠ ʟʦʥʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʪʨʦʤʙʝʢʪʦʤʠʷ ʠʣʠ ʪʨʦʤ-

ʙʦʣʠʟʘ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩ ʦʛʣʝʜ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʘʨʪʝʨʠʘʣʥʠʷ ʢʨʲʚʦʪʦʢ 

ʧʨʠ ʣʠʧʩʘ ʥʘ ʢʦʣʘʪʝʨʘʣʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ (Mounayer et al., 2003). ʎʝʣʪʘ 

ʥʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʘʪʘ ʪʨʦʤʙʦʣʠʟʘ ʝ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʜʘ ʜʦʩʪʘʚʠ ʬʠʙʨʠʥʦ-

ʣʠʪʠʯʥʠʷ ʤʝʜʠʢʘʤʝʥʪ ʠ ʜʠʩʪʘʣʥʦ ʦʪ ʪʨʦʤʙʘ, ʥʦ ʠ ʜʘ ʫʚʝʣʠʯʠ ʩʪʝʥʦʜʦ-

ʧʠʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʦʩʣʝʜʥʠʷ ʩ ʣʝʢʘʨʩʪʚʝʥʠʷ ʧʨʦʜʫʢʪ (Barnwell et 

al., 1994). ʀʥʪʨʘʘʨʪʝʨʠʘʣʥʘʪʘ ʪʨʦʤʙʦʣʠʟʘ ʩ ʬʠʙʨʠʥʦʣʠʪʠʮʠ ʩʝ ʠʟʧʦʣʟʚʘ 

ʰʠʨʦʢʦ ʟʘ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʥʘ ʪʨʦʤʙʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ 

ʤʝʭʘʥʠʯʥʘʪʘ ʤʫ ʝʢʩʪʨʘʢʮʠʷ. ʏʨʝʟ ʠʥʪʨʘʘʨʪʝʨʠʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʫʨʦ-

ʢʠʥʘʟʘ ʩʝ ʧʦʩʪʠʛʘ ʧʲʣʥʘ ʘʨʪʝʨʠʘʣʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ 53% ʦʪ ʩʣʫʯʘʠʪʝ, 

ʜʦʢʘʪʦ ʚ 47% ʝʬʝʢʪʲʪ ʝ ʯʘʩʪʠʯʝʥ (Cronqvist et al., 1998). ɺ ʩʣʫʯʘʠ ʥʘ ʥʝ-

ʧʲʣʥʦ ʢʦʡʣʠʨʘʥʠ, ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʫʨʦʢʠʥʘʟʘ 

ʪʨʷʙʚʘ ʙʲʜʝ ʩ ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ, ʟʘʱʦʪʦ Cronqvist ʠ ʩʲʪʨ. (1998) ʩʲ-

ʦʙʱʘʚʘʪ ʟʘ ʢʨʲʚʦʠʟʣʠʚ ʩʣʝʜ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʫʨʦʢʠʥʘʟʘ ʧʨʠ ʪʨʠʤʘ ʦʪ 19 

ʧʘʮʠʝʥʪʠ (16%) Cronqvist et al. (1998). ɼʚʘʤʘ ʦʪ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʩʘ ʠʤʘʣʠ 

ʧʦʚʪʦʨʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ, ʘ ʪʨʝʪʠʷʪ ʝ ʨʘʟʚʠʣ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʭʝ-

ʤʦʨʘʛʠʷ, ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʭʝʤʦʨʘʛʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʠʩʭʝʤʠʯʥʘ 

ʣʝʟʠʷ. ʇʦʨʘʜʠ ʪʦʚʘ ʘʚʪʦʨʠʪʝ ʟʘʢʣʶʯʘʚʘʪ, ʯʝ ʬʠʙʨʠʥʦʣʠʪʠʮʠʪʝ ʩʣʝʜʚʘ ʜʘ 

ʩʝ ʧʨʠʣʘʛʘʪ ʩʘʤʦ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʝ ʝʤʙʦʣʠʟʠʨʘʥʠ ʘʥʝʚ-

ʨʠʟʤʠ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʘʙʮʠʢʩʠʤʘʙ (ʠʥʭʠʙʠʪʦʨ ʥʘ ʛʣʠʢʦʧʨʦʪʝʠʥ IIb/IIIa) ʝ 

ʙʝʟʦʧʘʩʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʩʨʝʜʩʪʚʦ ʥʘ ʠʟʙʦʨ ʦʪ ʧʲʨʚʘ ʣʠʥʠʷ ʟʘ ʧʘʮʠʝʥʪʠ ʩ 
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ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʠ ʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʦʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ 

(Mounayer et al., 2003, Aviv et al., 2005). Aviv ʠ ʩʲʪʨ. (2005) ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʩʚʦʝ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 13 ʧʘʮʠʝʥʪʠ, ʥʘ ʢʦʠʪʦ ʠʥʪʨʘʚʝʥʦʟʥʦ ʙʦʣʫʩ ʩʘ ʧʨʠ-

ʣʦʞʠʣʠ ʘʙʮʠʢʩʠʤʘʙ (5-10 mg ʧʨʠ 92% ʦʪ ʩʣʫʯʘʠʪʝ), ʜʦʢʫʤʝʥʪʠʨʘʪ ʧʲʣʥʘ 

ʠʣʠ ʯʘʩʪʠʯʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʥʘ ʪʨʦʤʙʘ ʚ 92% ʦʪ ʩʣʫʯʘʠʪʝ. ʉʲʱʝʚʨʝʤʝʥ-

ʥʦ, Mounayer ʠ ʩʲʪʨ. (2003) ʧʨʠ 13 ʧʘʮʠʝʥʪʠ ʩ ʧʝʨʠʧʨʦʮʝʜʫʨʥʘ ʪʨʦʤʙʦʟʘ 

ʧʨʠʣʘʛʘʪ ʠʥʪʨʘʘʨʪʝʨʠʘʣʥʦ ʙʦʣʫʩ ʘʙʮʠʢʩʠʤʘʙ (4-10 mg) ʠ ʩʲʦʙʱʘʚʘʪ ʟʘ 

ʧʲʣʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʥʘ ʪʨʦʤʙʘ ʧʨʠ 92% ʦʪ ʣʝʯʝʥʠʷʪʘ ʙʝʟ ʜʘʥʥʠ ʟʘ ʥʝ-

ʞʝʣʘʥʠ ʭʝʤʦʨʘʛʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ. 

1.5.3.3. ʗʪʨʦʛʝʥʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ 

ɸʥʝʚʨʠʟʤʘʣʥʘʪʘ ʨʫʧʪʫʨʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ 

ʧʨʘʢʪʠʢʘ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʦʧʘʩʥʠʪʝ ʠ ʪʝʞʢʠ ʫʩʣʦʞʥʝʥʠʷ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ 

ʜʘʥʥʠ ʯʘʩʪʦʪʘʪʘ ʥʘ ʷʪʨʦʛʝʥʥʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʚʘʨʠʨʘ ʤʝʞʜʫ 

2,0% ʠ 8,8% (Guglielmi et al., 1992, Valavanis et al., 1996, Raymond & Roy 

1997, Vinuela et al., 1997, Cognard et al., 1998, McDougall et al., 1998, 

Ricolfi et al., 1998, Vanninen et al., 1999, Doerfler et al., 2001, Ng et al., 

2002, Henkes et al., 2004, Cronqvist et al., 2005, Norbäck et al., 2005). ɺ ʤʝ-

ʪʘʘʥʘʣʠʟʘ ʥʘ Brilstra ʠ ʩʲʪʨ. (1999) ʧʨʦʮʝʥʪʲʪ ʥʘ ʷʪʨʦʛʝʥʥʘ ʧʝʨʬʦʨʘʮʠʷ 

ʠʣʠ ʪʨʘʚʤʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʚʲʟʣʠʟʘ ʥʘ 2,4% (Brilstra et al., 1999).  

ɸʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʙʠ ʤʦʛʣʘ ʜʘ ʥʘʩʪʲʧʠ ʚʲʚ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʥʝʚ-

ʨʦʨʝʥʪʛʝʥʦʣʦʛʠʯʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ. Komiyama ʠ ʩʲʪʨ. (1993) ʧʨʦʚʝʞʜʘʪ 

ʩʠʩʪʝʤʘʪʠʯʝʥ ʦʙʟʦʨ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʪʝ ʨʫʧʪʫʨʠ ʧʦ ʚʨʝʤʝ ʥʘ DSA ʠ ʫʩ-

ʪʘʥʦʚʷʚʘʪ, ʯʝ ʨʝʨʫʧʪʫʨʘʪʘ ʥʘʩʪʲʧʚʘ ʥʘʡ-ʯʝʩʪʦ, ʢʦʛʘʪʦ ʘʥʛʠʦʛʨʘʬʩʢʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʝ ʠʟʚʲʨʰʝʥʦ ʚ ʜʝʥʷ, ʢʦʛʘʪʦ ʝ ʥʘʩʪʲʧʠʣʦ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʢʲʨ-

ʚʝʥʝ, ʢʘʪʦ ʨʠʩʢʲʪ ʝ ʥʘʡ-ʚʠʩʦʢ ʧʨʝʟ ʧʲʨʚʠʪʝ 6 ʯʘʩʘ ʦʪ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ 

ʉɸʍ (ʂomiyama et al., 1993). ʇʨʦʤʷʥʘʪʘ ʚ ʘʨʪʝʨʠʘʣʥʦʪʦ ʥʘʣʷʛʘʥʝ, ʩʚʨ̡-

ʟʘʥʦ ʩ ʙʦʣʢʘ, ʧʩʠʭʦʝʤʦʮʠʦʥʘʣʥʘ ʚʲʟʙʫʜʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʪʝ ʘʥʝʩʪʠʪʠʮʠ 

ʩʲʱʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʪʝʞʥʷʚʘʱ ʬʘʢʪʦʨ (McDougall et al., 1998). ʊʲʥʢʠʪʝ 
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ʘʥʝʚʨʠʟʤʘʣʥʠ ʩʪʝʥʠ ʩʲʱʦ ʪʘʢʘ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʫʚʨʝʜʝʥʠ ʠ ʦʪ ʥʘʣʷ-

ʛʘʥʝʪʦ ʧʨʠ ʘʧʣʠʮʠʨʘʥʝ ʥʘ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʨʫʧʪʫʨʘ (Saitoh et al., 1996). ʇʝʨʬʦʨʘʮʠʷ ʤʦʞʝ ʜʘ ʥʘʩʪʲʧʠ ʠ ʦʪ 

ʥʝʧʨʘʚʠʣʥʦ ʤʘʥʠʧʫʣʠʨʘʥʝ ʩ ʘʩʠʩʪʠʨʘʱʠʪʝ ʢʦʡʣʠʨʘʥʝʪʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʚʦʜʘʯʘ, ʜʦʢʘʪʦ ʩʝ ʥʘʩʦʯʚʘ ʚ ʘʥʝʚʨʠʟʤʘʪʘ. ʉʲʱʦ ʪʘʢʘ ʩʘʤʠʷʪ ʤʠʢʨʦʢʘʪʝ-

ʪʲʨ, ʜʦʢʘʪʦ ʩʝ ʧʨʠʜʚʠʞʚʘ ʧʦ ʚʦʜʘʯʘ, ʤʦʞʝ ʜʘ ʥʘʥʝʩʝ ʪʨʘʚʤʘ ʚʲʨʭʫ ʩʲʜʦ-

ʚʘʪʘ ʩʪʝʥʘ ʥʘ ʚʠʪʘʣʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ ʠʣʠ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. 

ɸʥʝʚʨʠʟʤʘʣʥʘʪʘ ʧʝʨʬʦʨʘʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʯʠʥʝʥʘ ʢʘʢʪʦ ʦʪ ʢʦʡʣʘ, 

ʠʣʠ ʦʪ ʜʦʩʪʘʚʷʱʠʷ ʢʦʤʧʦʥʝʥʪ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʥʠʰʢʘ. ʄʘʢʘʨ ʠ 

ʨʷʜʢʦ ʪʚʲʨʜʝ ʧʣʲʪʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩʲʱʦ ʙʠ 

ʤʦʛʣʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʷʪʨʦʛʝʥʥʘ ʨʫʧʪʫʨʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʛʝʦʤʝʪʨʠʯʥʘʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʨʲʚʦʪʦʢʘ ʚ ʩʘʤʠʷ ʘʥʝʚʨʠʟʤʘʣʝʥ ʩʘʢ ʧʦʩʪʝʤʙʦʣʠʟʘ-

ʮʠʦʥʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʠ; ʢʘʪʦ ʩʲʟʜʘʜʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʜʝʩʪʨʫʢʮʠʷ ʥʘ 

ʩʣʘʙʦ ʤʷʩʪʦ ʚ ʩʪʝʥʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʪʦʚʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʨʫʧʪʫʨʘ 

(McDougall et al., 1998). ɺ ʢʣʠʥʠʯʥʘ ʩʝʨʠʷ ʥʘ Doerfler ʠ ʩʲʪʨ. (2001) ʝʜʥʘ 

ʦʪ ʧʝʪʪʝ (20%) ʨʫʧʪʫʨʠ ʝ ʧʨʠʯʠʥʝʥʘ ʦʪ ʤʠʢʨʦʚʦʜʘʯʘ, ʧʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥ-

ʪʠ ʤʠʢʨʦʢʘʪʝʪʲʨʲʪ ʧʝʨʬʦʨʠʨʘ ʘʥʝʚʨʠʟʤʘʪʘ (40%), ʘ ʜʚʝ ʦʪ ʨʫʧʪʫʨʠʪʝ 

(40%) ʩʘ ʥʘʩʪʲʧʠʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʲʨʚʠʷ ʢʦʡʣ (Doerfler et 

al., 2001). ʊʝ ʩʲʦʙʱʘʚʘʪ ʟʘ 20% ʩʤʲʨʪʥʦʩʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʷʪʨʦʛʝʥʥʘʪʘ 

ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʠ 0% ʠʥʚʘʣʠʜʠʟʘʮʠʷ. Vanninen ʠ ʩʲʪʨ. (1999) ʜʦʢ-

ʣʘʜʚʘʪ ʯʝʩʪʦʪʘ ʥʘ ʷʪʨʦʛʝʥʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʧʝʨʬʦʨʘʮʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʥ-

ʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ, ʚʲʟʣʠʟʘʱʘ ʥʘ 5,8% (3/52 ʧʘʮʠʝʥʪʠ) (Vanninen 

et al., 1999). ʊʝ ʥʝ ʥʘʙʣʶʜʘʚʘʪ ʩʤʲʨʪʥʦʩʪ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʩʨʝʜ ʧʨʦʩʣʝ-

ʜʝʥʠʪʝ ʧʘʮʠʝʥʪʠ. ʇʦʜʦʙʥʦ ʥʘ ʧʦʩʣʝʜʥʠʷ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ, Raymond & 

Roy (1997) ʜʝʤʦʥʩʪʨʠʨʘʪ ʠʜʝʥʪʠʯʥʘ ʯʝʩʪʦʪʘ ʥʘ ʷʪʨʦʛʝʥʥʠʪʝ ʨʫʧʪʫʨʠ, ʥʦ 

ʧʨʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʩʤʲʨʪʥʦʩʪ ï 50%, ʠ ʠʜʝʥʪʠʯʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ 

ï 0%. ʊʲʡ ʢʘʪʦ ʧʝʪ ʦʪ ʫʩʣʦʞʥʝʥʠʷʪʘ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ 

ʧʨʦʮʝʜʫʨʘ, ʩʘ ʥʘʩʪʲʧʠʣʠ ʧʨʠ ʤʘʣʢʠ ʘʥʝʚʨʠʟʤʠ, ʘʚʪʦʨʠʪʝ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ 

ʦʩʪʨʦ ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ, ʧʦ-ʤʘʣʢʠ ʦʪ 3 mm, ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ 



 62 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʢʦʡʣʠʨʘʥʝ. ʊʘʟʠ ʪʝʦʨʠʷ ʩʝ ʧʦʜʢʨʝʧʷ ʠ ʦʪ Ricolfi ʠ ʩʲʪʨ. 

(1998), ʢʦʠʪʦ ʩʲʱʦ ʩʲʦʙʱʘʚʘʪ ʟʘ ʧʦʚʠʰʝʥʘ ʩʢʣʦʥʥʦʩʪ ʟʘ ʨʫʧʪʫʨʠ ʥʘ ʧʦ-

ʤʘʣʢʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʢʦʝʪʦ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʪʦʚʘ, 

ʯʝ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʠʥʠʮʠʘʣʥʘʪʘ ʨʫʧʪʫʨʘ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʧʦ-ʛʦʣʷʤʘ 

ʟʘ ʤʘʣʢʠ ʘʥʝʚʨʠʟʤʠ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʧʦ-ʛʦʣʝʤʠ ʘʥʝʚʨʠʟʤʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘ-

ʥʘ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʤʘʣʢʠ ʢʦʡʣʦʚʝ ʩ ʨʘʟʤʝʨ ʦʪ 2-3 mm 

ʠʤʘʪ ʧʦ-ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʥʘʥʝʩʘʪ ʫʚʨʝʞʜʘʥʝ ʚʲʨʭʫ ʦʪʩʣʘʙʝʥʦʪʦ 

ʤʷʩʪʦ ʥʘ ʨʫʧʪʫʨʠʨʘʣʘʪʘ ʘʥʝʚʨʠʟʤʘ. Raymond & Roy (1997) ʧʨʝʜʧʦʣʘʛʘʪ, 

ʯʝ ʯʝʩʪʦʪʘʪʘ ʥʘ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʨʫʧʪʫʨʠ ʝ ʦʙʨʘʪʥʦʧʨʦ-

ʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʫʚʝʣʠʯʘʚʘʱʠʷ ʩʝ ʦʧʠʪ ʥʘ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʠʩʪʘ. ʇʦ 

ʜʘʥʥʠ ʦʪ ʤʝʪʘʘʥʘʣʠʟ ʥʘ 17 ʧʫʙʣʠʢʘʮʠʠ ʨʠʩʢʲʪ ʦʪ ʧʝʨʬʦʨʘʮʠʷ ʝ ʟʥʘʯʠ-

ʪʝʣʥʦ ʧʦ-ʚʠʩʦʢ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʘʥʝʚʨʠʟʤʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝ-

ʟʠ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʘ ʘʥʝʚʨʠʟʤʘ (4,1% ʩʨʝʱʫ 0,5%, p<0,001). ʂʫʤʫʣʘʪʠʚ-

ʥʠʪ̫ ʨʠʩʢ ʦʪ ʪʨʘʡʥʦ ʥʝʚʨʦʣʦʛʠʯʥʦ ʫʚʨʝʞʜʘʥʝ ʠ ʩʤʲʨʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʷʪʨʦʛʝʥʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʝ 38% ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʘ ʣʝʟʠʷ ʠ 29% ʟʘ 

ʪʝʟʠ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʘ (Cloft & Kallmes, 2002).  

ʂʣʶʯʦʚʦʪʦ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʷʪʨʦʛʝʥʥʘʪʘ ʨʫʧʪʫʨʘ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚ-

ʨʠʟʤʘ ʚʢʣʶʯʚʘ ʥʝʟʘʙʘʚʥʦʪʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʬʫʥʢʮʠʷ 

ʥʘ ʢʦʘʛʫʣʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʩ ʧʨʦʪʘʤʠʥ ʩʫʣʬʘʪ ʠ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ ʧʨʦ-

ʮʝʜʫʨʘʪʘ ʧʦ ʝʤʙʦʣʠʟʘʮʠʷ (McDougall et al., 1998, Ricolfi et al., 1998). ɺ 

ʩʣʫʯʘʡ ʥʘ ʧʝʨʬʦʨʘʮʠʷ, ʧʨʠʯʠʥʝʥʘ ʦʪ ʤʠʢʨʦʢʘʪʝʪʲʨʘ, Willinsky & 

TerBrugge (2000) ʧʨʝʧʦʨʲʯʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʪʦʨʠ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʤʠʢʨʦʢʘʪʝʪʲʨ, ʩ ʢʦʡʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʩʝ ʝʤʙʦʣʠʟʠʨʘ ʚ ʤʘʢʩʠʤʘʣʝʥ ʦʙʝʤ, 

ʜʦʢʘʪʦ ʧʲʨʚʠʷʪ ʤʠʢʨʦʢʘʪʝʪʲʨ ʥʝ ʩʝ ʤʘʥʠʧʫʣʠʨʘ ʜʦ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʪʦʪʘʣ-

ʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ. ɸʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʘ ʪʝʭʥʠʢʘ, ʰʠʡʢʘʪʘ 

ʥʘ ʨʫʧʪʫʨʠʨʘʣʘʪʘ ʘʥʝʚʨʠʟʤʘ ʤʦʞʝ ʩʲʱʦ ʜʘ ʙʲʜʝ ʚʨʝʤʝʥʥʦ ʦʙʣʠʪʝʨʠʨʘʥʘ 

ʦʪ ʙʘʣʦʥʘ, ʟʘ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʢʲʨʚʝʥʝʪʦ (Phatouros et 

al., 1999, Cronqvist et al., 2005). ʈʫʧʪʫʨʘʪʘ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʚ ʨʘʤ-

ʢʠʪʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʜʨʫʞʝʥʘ ʦʪ ʨʷʟʢʦ 
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ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʦʪʦ ʘʨʪʝʨʠʘʣʥʦ ʥʘʣʷʛʘʥʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ 

ʩʤʫʱʝʥʠʝ ʚ ʮʝʨʝʙʨʘʣʥʘʪʘ ʧʝʨʬʫʟʠʷ, ʢʘʪʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʦʟʠ 

ʬʝʥʦʤʝʥ ʦʧʨʝʜʝʣʷ ʢʨʘʡʥʠʷ ʢʣʠʥʠʯʝʥ ʨʝʟʫʣʪʘʪ. Ricolfi ʠ ʩʲʪʨ. (1998) ʨʘʟ-

ʛʣʝʞʜʘʪ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʧʝʰʥʘʪʘ ʚʝʥʪʨʠʢʫʣʦʪʦʤʠ ̫ʢʘʪʦ ʯʘʩʪ ʦʪ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʪʨʝʯʝʨʝʧʥʦʪʦ ʥʘʣʷʛʘʥʝ. 

1.5.3.4. ɼʨʫʛʠ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ  

ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠʪʝ ʠ ʭʝʤʦʨʘʛʠʯʥʠʪʝ ʢʦʤʧʣʠ-

ʢʘʮʠʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʧʦʪʝʥʮʠʘʣʥʦ ʦʧʘʩʥʠ ʨʠʩʢʦʚʝ. 

ʇʘʮʠʝʥʪʲʪ ʝ ʠʟʣʦʞʝʥ ʥʘ ʨʠʩʢʦʚʝ ʦʪ ʫʩʣʦʞʥʝʥʠʷ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʧʫʥʢʮʠʷ-

ʪʘ ʧʨʠ ʚʩʷʢʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʧʨʦʮʝʜʫʨʘ. ʅʘʣʠʮʝ ʩʘ ʠ ʨʠʩʢʦʚʝ ʦʪ ʫʩʣʦʞ-

ʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʘʥʝʩʪʝʟʠʷʪʘ, ʢʦʥʪʨʘʩʪʥʘʪʘ ʤʘʪʝʨʠʷ ʠ ʨʘʜʠʘʮʠʷʪʘ. ʊʝʟʠ 

ʫʩʣʦʞʥʝʥʠʷ ʥʝ ʩʘ ʦʙʝʢʪ ʥʘ ʠʥʪʝʨʝʩ ʥʘ ʥʘʩʪʦʷʱʠʷ ʣʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨ. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʥʝʭʝʤʦʨʘʛʠʯʥʠʪʝ ʠ ʥʝʭʠʨʫʨ-

ʛʠʯʥʠʪʝ ʢʦʤʧʣʠʢʘʮʠʠ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʝʜʥʦʚʘʩʢʫʣʘʨʥʘ ʧʨʦʮʝʜʫʨʘ, ʝ ʧʨʠʙ-

ʣʠʟʠʪʝʣʥʦ 4,7 % ʦʪ 1811 ʘʥʝʚʨʠʟʤʠ (ʦʙʱ ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ 17,4%) 

(Henkes et al., 2004). ʄʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʦʪʨʫʟʠʷ ʠ ʜʠʩʪʘʣʥʘ ʤʠʛʨʘ-

ʮʠʷ ʥʘ ʢʦʡʣʦʚʝ ʢʲʤ ʚʠʪʘʣʝʥ ʩʲʜ ʥʘ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʠ ʩʣʝʜ 

ʢʘʪʦ ʚʝʯʝ ʩʘ ʧʦʩʪʘʚʝʥʠ ʚ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʫʚʝʣʠ-

ʯʘʚʘ ʪʨʦʤʙʝʤʙʦʣʠʯʥʠʷ ʨʠʩʢ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʦʢʣʫʟʠʷ ʥʘ ʭʨʘʥʝʱʠʷ ʩʲʜ 

ʤʦʞʝ ʜʘ ʥʘʩʪʲʧʠ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʥʝʧʨʘʚʠʣʥʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʢʦʡʣʘ ʠ ʜʦʧʲʣ-

ʥʠʪʝʣʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʘ ʪʨʦʤʙʦʟʘ. Henkes ʠ ʩʲʪʨ. (2004) ʦʧʠʩʚʘʪ ʚ 2,7% 

ʦʪ ʩʣʫʯʘʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʥʝʧʨʘʚʠʣʥʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʝʤʙʦʣʠ-

ʟʘʮʠʦʥʥʠʷ ʢʦʡʣ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʪʝʭʥʠʯʝʩʢʠ 

ʢʦʤʧʣʠʢʘʮʠʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʢʘʪʦ ʧʦʚʨʝʜʘ ʥʘ ʥʘʤʦʪʢʘʪʘ ʠʣʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʦʪʜʝʣʷʥʝ ʥʘ ʢʦʡʣʘ ʦʪ ʜʦʩʪʘʚʷʱʘʪʘ ʩʠʩʪʝʤʘ. ɼʠʩʝʢʘʮʠʷ 

ʥʘ ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʲʜʦʚʘ ʩʪʝʥʘ ʤʦʞʝ ʜʘ ʥʘʩʪʲʧʠ ʚʲʚ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʘʪʘ ʧʦʮʝʜʫʨʘ ʠ ʥʘ ʚʩʷʢʦ ʤʷʩʪʦ ʦʪ ʘʨʪʝʨʠʘʣʥʦʪʦ ʜʲʨʚʦ ʦʪ ʧʫʥʢ-
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ʮʠʦʥʥʦʪʦ ʤʷʩʪʦ ʜʦ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʣʝʟʠʷ. ɼʨʘʟʥʝʥʝ, ʧʨʝʜʠʟʚʠ-

ʢʘʥʦ ʦʪ ʜʦʩʪʘʚʷʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʤʠʢʨʦʢʘʪʝʪʲʨʘ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʚʘʟʦʩʧʘʟʲʤ ʠʣʠ ʘʛʨʘʚʠʨʘʥʝ ʥʘ ʚʝʯʝ ʥʘʩʪʲʧʠʣ ʪʘʢʲʚ. ɽʥʜʦ-

ʚʘʩʢʫʣʘʨʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʫʚʝ-

ʣʠʯʝʥ ʤʘʩʝʬʝʢʪ. Kirollos ʠ ʩʲʪʨ. (2002) ʩʲʦʙʱʘʚʘʪ ʟʘ ʩʣʫʯʘʡ ʥʘ ʤʦʟʲʯʝʥ 

ʘʙʩʮʝʩ, ʚʲʟʥʠʢʥʘʣ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʠʤʫʥʥʘ ʨʝʘʢʮʠʷ ʪʠʧ Ăʯʫʞʜʦ ʪʷʣʦñ 

ʩʧʨʷʤʦ ʝʜʥʦʚʘʩʢʫʣʘʨʥʦ ʣʝʢʫʚʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ (Kirollos et al., 2002). ɼʦʢ-

ʣʘʜʚʘʥʠ ʩʘ ʩʲʱʦ ʜʚʘ ʩʣʫʯʘʷ ʥʘ ʭʠʤʠʯʝʩʢʠ ʤʝʥʠʥʛʠʪ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨ-

ʥʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʢʘʪʦ ʚ ʝʜʠʥʠʷ ʩʣʫʯʘʡ ʝ ʠʟʧʦʣʟʚʘʥ 

Hydrocoil, ʘ ʚ ʜʨʫʛʠʷ Matrix) (Meyers et al., 2004). 

1.5.4. ʂʣʠʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ 

ʅʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʢʣʠʥʠʯʥʠʷ ʨʝʟʫʣʪʘʪ ʩʣʝʜ ʧʨʦʚʝʜʝʥʘʪʘ ʝʥ-

ʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʠʤʘ ʠʥʠʮʠʘʣʥʦʪʦ ʢʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘ-

ʮʠʝʥʪʘ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʩʝ ʟʘ ʢʲʨʚʷʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʠʣʠ ʩʠʤ-

ʧʪʦʤʘʪʠʯʥʘ ʥʝʢʲʨʚʷʣʘ ʘʥʝʚʨʠʟʤʘ. ɺ ʪʘʙʣʠʮʘ 4 ʩʘ ʦʙʦʙʱʝʥʠ ʠʟʙʨʘʥʠ ʝʥ-

ʜʦʚʘʩʢʫʣʘʨʥʠ ʩʝʨʠʠ ʩ ʜʘʥʥʠ ʦʪ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʧʦʜʯʝʨʪʘʚʘ-

ʥʝ ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʚʘʨʠʨʘ ʦʪ 1 ʜʦ 26 ʤʝʩʝʮʘ. ʅʘʡ-

ʜʦʙʨʘ ʦʮʝʥʢʘ ʥʘ ʨʝʘʣʥʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʚʝʜʝʥʘʪʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦ-

ʣʠʟʘʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʘ ʥʘʡ-ʨʘʥʦ ʥʘ 12-ʠ ̫ʤʝʩʝʮ.  

1.5.4.1. ʈʝʨʫʧʪʫʨʘ 

ɽʩʪʝʩʪʚʝʥʠʷʪ ʭʦʜ ʥʘ ʢʨʲʚʦʠʟʣʠʚʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʨʫʧʪʫʨʘ ʥʘ ʤʦ-

ʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʝ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ. ʈʘʥʥʦ ʧʦʚʪʦʨʥʦ 

ʢʲʨʚʝʥʝ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʯʘʩʦʚʝ ʩʣʝʜ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʢʨʲʚʦʠʟʣʠʚ, ʚʲʟʥʠʢʚʘ 

ʧʨʠ 15% ʦʪ ʧʘʮʠʝʥʪʠʪʝ (Kassell & Torner, 1983, Hijdra et al., 1987, Fujii et 

al., 1996, Hillman et al., 2002). ʉʣʝʜ ʧʲʨʚʠʷ ʜʝʥ ʥʘ ʢʲʨʚʝʥʝ ʨʠʩʢʲʪ ʦʪ ʨʝ-

ʮʠʜʠʚʠʨʘʱ ʢʨʲʚʦʠʟʣʠʚ ʝ ʧʦʚʝʯʝ ʠʣʠ ʧʦ-ʤʘʣʢʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʯʝʪʠʨʠ ʩʝʜʤʠʮʠ (Hijdra et al., 1987). ʀʟʯʠʩʣʝʥʠʷʪ 
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ʢʫʤʫʣʘʪʠʚʝʥ ʨʠʩʢ ʟʘ ʨʝʨʫʧʪʫʨʘ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʥʘ ʢʦʠʪʦ ʥʝ ʝ ʧʨʦʚʝʜʝʥʦ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʧʨʝʟ ʧʲʨʚʠʪʝ ʯʝʪʠʨʠ ʩʝʜʤʠʮʠ ʩʣʝʜ ʧʲʨʚʠʷ ʜʝʥ 

ʥʘ ʢʨʲʚʦʠʟʣʠʚʘ, ʝ 35-40% (Hijdra et al., 1987). ʄʝʞʜʫ ʝʜʠʥ ʠ ʰʝʩʪ ʤʝʩʝʮʘ 

ʨʠʩʢʲʪ ʦʪ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ ʧʦʩʪʝʧʝʥʥʦ ʥʘʤʘʣʷʚʘ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ 

ʥʠʚʦ ï ʦʪ 1-2% ʥʘ ʜʝʥ ʜʦ ʧʦʩʪʦʷʥʥʦ ʥʠʚʦ ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 3% ʥʘ ʛʦʜʠ-

ʥʘ (Winn et al., 1977). ʈʝʨʫʧʪʫʨʘʪʘ, ʥʘʩʪʲʧʚʘʱʘ ʨʘʥʦ, ʦʱʝ ʧʨʝʜʠ ʭʦʩʧʠ-

ʪʘʣʠʟʘʮʠʷ, ʝ ʪʨʫʜʥʦ ʧʨʝʜʦʪʚʨʘʪʠʤʘ, ʥʦ ʫʩʠʣʠʷʪʘ ʥʘ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦ-

ʥʘʣʠʩʪʘ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʥʘʩʦʯʘʪ ʚ ʧʦʩʦʢʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʘ ʧʦ-ʢʲʩʥʦ 

ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʣʠ ʭʠʨʫʨʛʠʯʥʠ 

ʤʝʪʦʜʠ (van Gijn & Rinkel, 2001).  

 
ʇʨʦʫʯʚʘ-

ʥʝ 

ɹʨʦʡ 

ʘʥʝʚ-

ʨʠʟʤʠ 

ʇʨʦʩʣʝ-

ʜʷʚʘʥʝ, 

ʤʝʩʝʮʠ 

H&H  ʈʝʨʫʧʪʫʨʘ 

(%) 

GOS 

1-2 

(%)  

3 (%) 4-5 

(%)  

4-5 

(%)  

2-3 

(%)  

1 

(%)  
Raymond&

Roy 1997  

75  6 41 40 19 5 72 5 23 

Byrne ʠ 

ʩʲʪʨ., 1999  

317 22 76 13 11 1,6 81 14 5 

Kªhªrª ʠ 

ʩʲʪʨ., 

1999b* 

34 (15) 26 48 17 35 0,0 (0,0) 79 

(93) 

6 (7) 15 

Vanninen ʠ 

ʩʲʪʨ., 1999 

52  3 60 23 17 1,9 81 8 11 

Koivisto ʠ 

ʩʲʪʨ., 2000 

52  12 60 23 17 1,9 79 8 13 

Ng ʠ ʩʲʪʨ., 

2002 

73 (63) 2 65 22 13 1,4 (1,6) 4 (0) 23 (8) 63 

(92)  

Friedman ʠ 

ʩʲʪʨ., 2003  

83  19 57 24 19 0,0 77 11 12 

Henkes ʠ 

ʩʲʪʨ.  

1034 (777) 1 51 21 24  NA NA 75 

(90) 

14 

(11) 

NA 

NA 

Molyneux ʠ 

ʩʲʪʨ., 2005 

1063 12 88 

WFNS 

6 

WFNS 

5 

WFNS 

3,3 (ʧʨʦʩʣʝ-

ʜʷʚʘʥʝ 4 ʛʦʜ.) 

77 

mrS 

0-2 

15 

mRS 

3-5 

8 

mRS 

6 

Norbäck ʠ 

ʩʲʪʨ. 2005  

239  6 42 25 33 NA 57 30 13 

H&H = Hunt&Hess grade; GOS = Glasgow outcome scale; NA ï ʜʘʥʥʠʪʝ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ; WFNS = ʉʚʝʪʦʚʥʘ ʬʝʜʝ-

ʨʘʮʠʷ ʥʘ ʥʝʚʨʦʭʠʨʫʨʟʠʪʝ (Johnson ʠ ʩʲʪʨ. 2001); mRS = modified Rankin scale (Rankin 1957)  

ʊʘʙʣʠʮʘ 4. ʆʙʦʙʱʝʥʠ ʧʨʦʩʣʝʜʷʚʘʱʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʢʣʠʥʠʯʥʠ ʩʝʨʠʠ. ʎʠʬʨʠʪʝ H&H, 

GOS ʠ ʧʦʚʪʦʨʥʦʪʦ ʢʲʨʚʝʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʦʮʝʥʪʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʎʠʬʨʠʪʝ ʚ ʩʢʦ-

ʙʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʘʮʠʝʥʪʠ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ, ʜʦʢʘʪʦ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʘ-

ʮʠʝʥʪʠ ʩʘ ʠʤʘʣʠ ʩʫʙʘʨʘʭʥʦʠʜʘʣʝʥ ʢʨʲʚʦʠʟʣʠʚ ʧʨʝʜʠ ʣʝʯʝʥʠʝʪʦ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩ-

ʣʝʜʚʘʥʝʪʦ ʥʘ Molyneux ʠ ʩʲʪʨ. (2005) ʩʘ ʤʦʜʠʬʠʮʠʨʘʥʠ ʩʧʦʨʝʜ H&H ʠ GOS. 

 

Hillman ʠ ʩʲʪʨ. (2002) ʧʨʦʚʝʞʜʘʪ ʨʘʥʜʦʤʠʟʠʨʘʥʦ ʤʥʦʛʦʮʝʥʪʨʦʚʦ 

ʧʨʦʫʯʚʘʥʝ ʠ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʨʝʜʫʢʮʠʷ ʚ ʯʝʩʪʦʪʘʪʘ ʥʘ ʨʘʥʥʘʪʘ ʧʦʚʪʦʨʥʘ 



 66 

ʨʝʨʫʧʪʫʨʘ (ʦʪ 10,8% ʜʦ 2,4%) ʧʨʝʟ ʧʝʨʠʦʜʘ ʦʪ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘʪʘ 

ʉɸʍ ʜʦ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ/ʭʠʨʫʨʛʠʯʥʦʪʦ ʣʝʯʝʥʠʝ ʙʠ 

ʤʦʛʣʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʯʨʝʟ ʩʚʦʝʚʨʝʤʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʨʘʥʝʢʟʘʤʦʚʘ ʢʠ-

ʩʝʣʠʥʘ. ʃʝʯʝʥʠʝʪʦ ʩ ʪʦʟʠ ʣʝʢʘʨʩʪʚʝʥ ʧʨʦʜʫʢʪ ʚʦʜʠ ʜʦ 80% ʥʘʤʘʣʝʥʠʝ ʥʘ 

ʩʤʲʨʪʥʦʩʪʪʘ ʦʪ ʨʘʥʥʦ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ (Hillman et al., 2002). ɺ ʧʨʦʫʯ-

ʚʘʥʝʪʦ ISAT ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝ-

ʥʠʝ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʦʪ ʯʝʪʠʨʠ ʛʦʜʠʥʠ ʝ 1,2% ʚ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ ʠ 

3,2% ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ (Molyneux et al., 2005). ʈʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ 

ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʪʨʝʪʠʨʘʥʠ ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʚ ʜʨʫʛ ʮʝʥʪʲʨ 

ʜʦʢʣʘʜʚʘ 1,4% ʯʝʩʪʦʪʘ ʥʘ ʨʘʥʥʦ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ (30 ʜʥʠ ʩʣʝʜ ʣʝʯʝʥʠʝ-

ʪʦ) ʠ 1,27% ʯʝʩʪʦʪʘ ʥʘ ʢʲʩʥʦ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ (> 30 ʜʥʠ ʩʣʝʜ ʣʝʯʝʥʠʝ-

ʪʦ) ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 18,7 ʤʝʩʝʮʘ (Sluzewski & van Rooij, 

2005b, Sluzewski et al., 2005). ʉʣʝʜʦʚʘʪʝʣʥʦ ʢʫʤʫʣʘʪʠʚʥʠʷʪ ʨʠʩʢ ʟʘ ʧʦʚ-

ʪʦʨʥʦ ʢʲʨʚʝʥʝ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 2,7%. ʃʦʢʘʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʚ 

AcomA, ʥʝʧʲʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠ ʚʣʦʰʝʥʦ ʢʣʠʥʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʩʘ ʜʦʢʘʟʘʥʠ ʨʠʩʢʦʚʠ 

ʬʘʢʪʦʨʠ ʟʘ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʨʘʥʥʦ ʧʦʚʪʦʨʥʦ ʢʲʨʚʝʥʝ (Sluzewski & van 

Rooij, 2005b).  

1.5.4.2. ʉʠʤʧʪʦʤʘʪʠʯʥʠ ʥʝʢʲʨʚʝʣʠ ʘʥʝʚʨʠʟʤʠ 

Kazekawa ʠ ʩʲʪʨ. (2003) ʜʦʢʣʘʜʚʘʪ ʜʘʥʥʠ ʦʪ 12 ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ 

ʥʘ ICA, ʣʝʢʫʚʘʥʠ ʯʨʝʟ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʩʲʩ ʟʘʧʘʟʚʘʥʝ ʥʘ ʭʨʘʥʝʱʠʷ ʩʲʜ, 

ʧʨʠ ʢʦʠʪʦ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʘʩʦʮʠʠʨʘʥʘ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʯʝʨʝʧʥʦʤʦʟʲʯʥʠʪʝ 

ʥʝʨʚʠ (Kazekawa et al., 2003). ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ, ʢʦʝʪʦ ʪʝ 

ʧʨʦʚʝʞʜʘʪ, ʦʪʯʠʪʘʪ, ʯʝ ʧʨʠ 1/3 ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʲʣʥʦ ʦʙ-

ʨʘʪʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʧʨʠ 33% ï ʟʥʘʯʠʪʝʣʥʦ 

ʧʦʜʦʙʨʝʥʠʝ, ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʩʠʤʧʪʦʤʠʪʝ ʩʘ ʦʩʪʘʥʘʣʠ ʥʝʧʨʦʤʝʥʝʥʠ. 

Gonzalez ʠ ʩʲʪʨ. (2004) ʧʨʦʩʣʝʜʷʚʘʪ 32 ʢʦʡʣʠʨʘʥʠ ʩʠʤʧʪʦʤʘʪʠʯʥʠ ʤʦ-

ʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʠ ʜʦʢʣʘʜʚʘʪ ʢʣʠʥʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʚ 47% ʦʪ ʩʣʫʯʘʠʪʝ, 
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ʦʩʦʙʝʥʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʘʨʘʣʠʟʘ ʥʘ ʯʝʨʝʧʥʦʤʦʟʲʯʥʠʪʝ ʥʝʨʚʠ 

(Gonzalez et al., 2004). ɺ ʩʚʦʝ ʠʟʩʣʝʜʚʘʥʝ Stiebel-Kalish ʠ ʩʲʪʨ. (2003) ʧʨʠ 

11 ʧʘʮʠʝʥʪʠ ʩ ʧʘʨʝʟʘ ʥʘ ʦʯʝʜʚʠʛʘʪʝʣʝʥ ʥʝʨʚ, ʜʲʣʞʘʱʘ ʩʝ ʥʘ PcomA 

ʘʥʝʚʨʠʟʤʠ, ʧʨʦʩʣʝʜʷʚʘʪ ʝʬʝʢʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ GDC. ʊʝ ʥʝ ʦʪʯʠʪʘʪ 

ʧʲʣʥʦ ʦʙʨʘʪʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʨʠ ʥʠʪʦ ʝʜʠʥ ʧʘʮʠʥʪ, ʥʦ ʧʨʠ 

10/11 ʦʪ ʩʣʫʯʘʠʪʝ ʜʠʧʣʦʧʠʷʪʘ ʠ ʧʪʦʟʘʪʘ ʩʘ ʩʪʘʥʘʣʠ ʧʦ-ʤʘʣʢʦ ʟʘʙʝʣʝʞʠʤʠ 

ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ (Stiebel-Kalish et al., 2003). Lubicz et al. (2004) 

ʧʨʠ 13 ʧʘʮʠʝʥʪʠ (9 ʦʪ ʪʷʭ ʩʲʩ ʩʠʤʧʪʦʤʠ ʥʘ ʤʘʩʝʬʝʢʪ) ʩ ʛʠʛʘʥʪʩʢʠ VBA 

ʘʥʝʚʨʠʟʤʠ ʧʨʦʚʝʞʜʘʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʠ ʩ ʦʛʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ 

ʦʢʣʫʟʠʷ ʥʘ ʚʠʪʘʣʝʥ ʘʨʪʝʨʠʘʣʝʥ (Lubicz et al., 2004). ʇʨʦʚʝʜʝʥʠʷʪ ʪʝʨʘ-

ʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ ʚʦʜʠ ʜʦ ʢʣʠʥʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʚ 67% ʦʪ ʩʣʫʯʘʠʪʝ ʠ 

ʚʣʦʰʘʚʘʥʝ ʧʨʠ 33% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʩʠʤʧʪʦʤʠ ʥʘ ʤʘʩʝʬʝʢʪ. ɺ ʜʨʫʛʘ 

ʢʣʠʥʠʯʥʘ ʩʝʨʠʷ ʩʲʱʠʷʪ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ ʧʨʦʩʣʝʜʷʚʘ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ, ʣʝʢʫʚʘʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʩ Onyx, 80% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʜʘʥʥʠ ʟʘ 

ʤʘʩʝʬʝʢʪ ʩʘ ʩʝ ʧʦʜʦʙʨʠʣʠ ʠʣʠ ʩʘ ʦʩʪʘʥʘʣʠ ʩʪʘʙʠʣʥʠ ʩʠʤʧʪʦʤʘʪʠʯʥʦ, ʜʦ-

ʢʘʪʦ 20% ʦʪ ʪʷʭ ʩʘ ʠʤʘʣʠ ʚʣʦʰʘʚʘʥʝ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ (Lubicz et al., 

2005b). ɺ ʜʨʫʛʘ ʩʝʨʠʷ ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ, ʣʝʢʫʚʘʥʠ ʩ Onyx, 

50% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʯʝʨʝʧʥʦʤʦʟʲʯʥʠʪʝ ʥʝʨʚʠ ʜʝʤʦʥʩʪ-

ʨʠʨʘʪ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ, ʘ ʧʨʠ ʜʨʫʛʠ 50% ʥʝ ʩʝ ʦʪʯʠʪʘ ʟʥʘʯʠʤʘ 

ʧʨʦʤʷʥʘ (Weber et al., 2005). 

1.5.5. ʈʝʤʦʜʝʣʠʨʘʱʠ ʪʝʭʥʠʢʠ  

ʉʪʘʥʜʘʨʪʥʘʪʘ ʪʝʭʥʠʢʘ ʥʘ ʩʧʠʨʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʝ ʦʛʨʘʥʠʯʝʥʘ ʦʪ 

ʥʝʩʧʦʩʦʙʥʦʩʪʪʘ Ⱬ ʜʘ ʦʢʣʫʟʠʨʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ (Fernandez et 

al., 1994, Debrun et al., 1998). ɼʦʢʘʪʦ ʨʘʥʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʤʙʦʣʠʟʘʮʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʡʣʠʨʘʥʝ ʙʷʭʘ ʩ ʦʧʪʠʤʘʣʥʠ ʠʣʠ ʥʝʟʘʜʦʚʦʣʦʪʝʣʥʠ ʥʠʚʘ ʥʘ 

ʦʢʣʫʟʠʷ, ʥʝʚʨʦʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʢʦʣʝʛʠʷ ʨʝʘʛʠʨʘ ʩʲʩ ʟʥʘʯʠʪʝʣʝʥ ʪʝʭʥʠ-

ʯʝʩʢʠ ʥʘʧʨʝʜʲʢ ʚ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤʘ, ʩʚʲʨʟʘʥ ʩ ʢʦʡʣʦʚʝʪʝ, ʢʘʢʪʦ ʠ ʚʲ-

ʚʝʞʜʘʥʝʪʦ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝʪʦ ʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷʪʘ. ʅʝ-
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ʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʦʩʪʘʚʘ ʦʩʲʱʝʩʪ-

ʚʠʤʘ ʠ ʝʬʝʢʪʠʚʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʦʚʝʯʝʪʦ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝ-

ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ. ʋʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ 

ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʘ ʤʥʦʛʦ, ʩ ʨʘʟʣʠʯʝʥ ʜʠʟʘʡʥ, ʨʘʟʤʝʨʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʘʩʠʩʪʠʨʘʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʩʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʠ 

ʪʝʭʥʠʢʠ ï ʨʝʤʦʜʝʣʠʥʛ ʪʝʭʥʠʢʘʪʘ (Moret et al., 1994), ʢʘʢʪʦ ʠ ʪʝʟʠ, ʢʦʠʪʦ 

ʚʢʣʶʯʚʘʪ ʧʦʩʪʘʚʷʥʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʩʪʝʥʪʦʚʝ ʧʦ ʭʦʜʘ ʥʘ ʘʥʝʚʨʠʟ-

ʤʘʣʥʘʪʘ ʰʠʡʢʘ. ʀ ʜʚʘʪʘ ʧʦʜʭʦʜʘ ʠʤʘʪ ʟʘ ʮʝʣ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘ-

ʮʠʦʥʥʘʪʘ ʤʘʩʘ ʚ ʘʥʝʚʨʠʟʤʘʪʘ, ʟʘʧʘʟʚʘʥʝ ʥʘ ʧʨʦʭʦʜʠʤʦʩʪʪʘ ʥʘ ʚʠʪʘʣʥʘʪʘ 

ʘʨʪʝʨʠʷ, ʢʘʢʪʦ ʠ ʨʝʜʫʢʮʠʷ ʥʘ ʨʠʩʢʘ ʦʪ ʭʝʨʥʠʠʨʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ 

ʢʦʡʣʦʚʝ ʧʦ ʧʦʩʦʢʘ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ. ʂʘʢʪʦ ʙʝ 

ʩʧʦʤʝʥʘʪʦ ʧʦ-ʛʦʨʝ, ʟʥʘʯʠʪʝʣʥʠ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʢʦʡʣʦʚʝʪʝ 

ʩʲʱʦ ʚʦʜʷʪ ʜʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʦʢʣʫʟʠʷ ʥʘ 

ʣʝʢʫʚʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʄʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʩʘ ʣʝʟʠʠ, 

ʢʦʠʪʦ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʪʝʭʥʠʯʝʩʢʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʢʦʥʚʝʥʮʠʦʥʘʣ-

ʥʠʪʝ ʢʦʡʣ ʪʝʭʥʠʢʠ.  

ʅʘʡ-ʯʝʩʪʘʪʘ ʜʝʬʠʥʠʮʠʷ ʟʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʝ ʪʘʟʠ, ʧʨʠ 

ʢʦ̫ʪʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʘʥʝʚʨʠʟʤʘʣʝʥ ʩʘʢ ʢʲʤ ʰʠʡʢʘ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ 2 ʠʣʠ 

ʜʠʘʤʝʪʲʨʲʪ ʥʘ ʰʠʡʢʘʪʘ ʝ ʨʘʚʝʥ ʠʣʠ ʧʦ-ʛʦʣʷʤ ʦʪ 4 mm. ʅʷʢʦʠ ʦʪ ʪʝʭʥʠ-

ʯʝʩʢʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʩ ʢʦʡʣʠʨʘʥʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠ-

ʨʦʢʘ ʰʠʡʢʘ, ʚʢʣʶʯʚʘʪ ʩʢʣʦʥʥʦʩʪʪʘ ʥʘ ʥʠʰʢʠʪʝ ʜʘ ʭʝʨʥʠʨʘʪ ʠʟʚʲʥ ʘʥʝʚ-

ʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ, ʢʘʢʪʦ ʠ ʪʨʫʜʥʦʩʪ ʧʨʠ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʛʨʘʥʠʮʘʪʘ ʤʝʞʜʫ ʰʠʡʢʘʪʘ ʠ ʧʦʜʣʝʞʘʱʘʪʘ ʚʠʪʘʣʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ. 

ɽʪʦ ʟʘʱʦ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʢʘʪʦ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʩʪʝʥʪʦʚʝ ʠ 

ʤʠʢʨʦʢʘʪʝʪʲʨ-ʙʘʣʦʥʠʪʝ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʩ ʮʝʣ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠ-

ʷʪʘ ʠ ʤʝʭʘʥʠʯʥʘ ʘʩʠʩʪʝʥʮʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʡʣʠʨʘʥʝ. ɽʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ 

ʪʝʭʥʠʢʘ ʥʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʧʨʦʣʘʙʠ-

ʨʘʥʝ ʥʘ ʥʠʰʢʠ ʦʪ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʤʘʩʘ ʦʪ ʢʦʡʣʦʚʝ ʧʦ ʧʦʩʦʢʘ ʥʘ ʘʨʪʝ-

ʨʠʘʣʥʠʷ ʩʲʜ, ʥʘ ʢʦʡʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʣʝʢʫʚʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ. ʆʪ ʜʨʫʛʘ 
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ʩʪʨʘʥʘ, ʦʢʣʫʟʠʚʥʘʪʘ ʩʲʱʥʦʩʪ ʥʘ ʙʘʣʦʥʘ ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ ʧʨʦʢʩʠʤʘʣʝʥ 

ʤʝʭʘʥʠʯʝʥ ʢʦʥʪʨʦʣ ʠ ʩʪʦʧʠʨʘʥʝ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʨʘʟʜʫʚʘʥʝʪʦ ʩʠ ʚ ʩʣʫʯʘʡ ʥʘ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʘ ʨʫʧʪʫʨʘ. ʇʦ ʧʦʜʦʙʝʥ 

ʥʘʯʠʥ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʧʦʟʚʦʣʷʚʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʧʦʚʠʰʝʥʘ 

ʧʣʲʪʥʦʩʪ ʠ ʢʦʤʧʘʢʪʠʨʘʥʝ ʥʘ ʤʘʩʘʪʘ ʦʪ ʢʦʡʣʦʚʝ. ʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷʪʘ 

ʠ ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥʘ ʥʘ ʦʢʣʫʟʠʷ ʩʘ ʦʪ ʢʨʠʪʠʯʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ 

ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ, ʢʘʢʪʦ ʠ ʧʨʠ ʪʝʟʠ ʩ ʛʦʣʝʤʠ ʠ ʛʠʛʘʥʪʩʢʠ ʨʘʟ-

ʤʝʨʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʛʘʨʘʥʪʠʨʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʦʙʣʠ-

ʪʝʨʘʮʠʷ, ʢʘʢʪʦ ʠ ʨʝʜʫʢʮʠʷ ʚ ʥʠʚʘʪʘ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ. Flow-diverter ʪʝʭ-

ʥʠʢʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʰʠʨʦʢʦ ʦʧʣʝʪʝʥʠ ʩʪʝʥʪʦʚʝ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʦʪʢ-

ʣʦʥʷʚʘʥʝʪʦ ʥʘ ʢʨʲʚʦʪʦʢʘ ʦʪ ʘʥʝʚʨʠʟʤʘʪʘ ʦʙʨʘʪʥʦ ʢʲʤ ʚʠʪʘʣʥʘʪʘ ʤʦʟʲʯʥʘ 

ʮʠʨʢʫʣʘʮʠʷ. ʅʘ ʧʘʟʘʨʘ ʢʘʪʦ ʜʦʙʘʚʢʘ ʢʲʤ ʪʝʭʥʠʯʝʩʢʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ 

ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʝ ʧʦʷʚʷʚʘʪ ʜʫʟʠʥʘ ʩʪʝʥʪʦʚʝ ʩ ʨʘʟʣʠʯʥʠ 

ʪʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ. ʇʦʨʘʜʠ ʧʣʲʪʥʘʪʘ ʩʠ ʦʧʣʝʪ-

ʢʘ ʤʝʪʦʜʲʪ ʧʦʟʚʦʣʷʚʘ ʠ ʯʘʩʪʠʯʥʘ ʙʠʦʣʦʛʠʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʨʪʝʨʠ-

ʘʣʥʠʷ ʩʝʛʤʝʥʪ, ʚ ʢʦʡʪʦ ʝ ʧʦʩʪʘʚʝʥ, ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʦʝʥʜʦʪʝʣʠʟʘʮʠʷ (ʦʧʠ-

ʩʘʥʘ ʝ ʧʦ-ʜʦʣʫ ʚ ʣʠʪʝʨʘʪʫʨʥʠʷ ʦʙʟʦʨ). ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʝ ʰʠʨʦʢʦ ʟʘʩʪʲʧʝ-

ʥʘ ʠ ʠʟʧʦʣʟʚʘʥʘ ʧʨʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʢʦʤʧʣʝʢʩʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ 

ʰʠʡʢʠ. ʆʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʦʙʘʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ 

ʣʝʟʠʠ, ʢʲʜʝʪʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ ʢʨʠʝ ʨʠʩ-

ʢʦʚʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʦʚʠ ʥʘʧʦʜʦʙʷʚʘʱʠ ʩʪʝʥʪʦʚʝ ʠ ʩʪʝʥʪ-

ʫʩʪʨʦʡʚʘ ʩʝ ʧʨʦʝʢʪʠʨʘʪ, ʟʘ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʧʦʤʦʱʥʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ 

ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ. ʊʘʢʠʚʘ ʫʩʪʨʦʡʩʪʚʘ ʩʘ 

Cascade ʫʩʪʨʦʡʩʪʚʦʪʦ, Comaneci ʫʩʪʨʦʡʩʪʚʦʪʦ, pCANvas ʠʤʧʣʘʥʪʲʪ ʠ 

eCLIPS ʩʪʝʥʪʲʪ. ʋʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ 

ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ ʢʦʤʧʣʝʢʩʥʘ ʘʥʘʪʦʤʠʷ ʠ ʰʠʨʦʢʘ ʰʠʡʢʘ ʢʘʪʦ Cascade ʠ 

Comaneci ʠʤʘʪ ʠʟʚʝʩʪʥʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʝʜ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʩʪʝʥʪ- ʠ 

ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʠ ʧʦʜʭʦʜʠ. ʋʩʪʨʦʡʩʪʚʘʪʘ ʠʤʘʪ ʥʝʦʢʣʫʟʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘ ʠ ʥʝ ʚʦʜʷʪ ʜʦ ʤʝʭʘʥʠʯʥʦ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʥʘ ʤʦʟʲʯʥʠʷ ʢʨʲʚʦʪʦʢ. 



 70 

ʇʲʨʚʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʙʘʟʠʨʘ-

ʥʠ ʥʘ ʥʘʰ ʦʧʠʪ (Sirakov et al., 2022; Sirakov et al., 2020a; Sirakov et al., 

2018; Sirakov et al., 2020b). ɺ ʨʘʤʢʠʪʝ ʥʘ ʥʘʰʠʷ ʠʥʠʮʠʘʣʝʥ ʧʠʦʥʝʨʩʢʠ 

ʦʧʠʪ ʩ ʪʦʟʠ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʫʩʧʷʭʤʝ ʜʘ ʧʦʪʚʲʨʜʠʤ ʪʷʭʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ 

ʝʬʝʢʪʠʚʥʦʩʪ ʢʘʢʪʦ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ, ʪʘʢʘ ʠ ʧʨʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟ-

ʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʧʦʩʪʦʷʥʥʠʪʝ ʩʪʝʥʪʦʚʝ ʠʟʠʩʢʚʘʪ ʠʥ-

ʭʠʙʠʨʘʥʝ ʥʘ ʪʨʦʤʙʦʮʠʪʠʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʪʠʘʛʨʝʛʘʥʪʠ, ʫʚʝʣʠʯʘʚʘʡʢʠ 

ʨʠʩʢʘ ʦʪ ʭʝʤʦʨʘʛʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ. ʋʩʪ-

ʨʦʡʩʪʚʘʪʘ Cascade ʠ Comaneci ʦʩʠʛʫʨʷʚʘʪ ʩʦʣʠʜʥʘ ʤʝʭʘʥʠʯʥʘ ʦʧʦʨʘ ʧʦ 

ʚʨʝʤʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʠ ʥʝ ʥʘʣʘʛʘʪ ʧʘʮʠʝʥʪʠʪʝ ʜʘ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʘʥʪʠʘʛ-

ʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ, ʪʲʡ ʢʘʪʦ ʥʝ ʚʦʜʷʪ ʜʦ ʦʢʣʫʟʠʷ ʠ ʧʨʦʤʝʥʠ ʚ ʢʨʲʚʪʦʢʘ ʥʘ 

ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ.  

1.5.5.1. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘ-

ʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ 

ʈʝʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʰʠʡʢʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʢʨʦʢʘʪʝʪʲʨ-ʙʘʣʦʥ ʧʦ 

ʚʨʝʤʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʚʢʣʶʯʚʘ ʥʝʛʦʚʦʪʦ ʧʦʟʠʮʠʦʥʠ-

ʨʘʥʝ ʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ. ʀʜʝʷʪʘ ʝ, ʯʝ ʤʝʭʘʥʠʯʥʘʪʘ 

ʦʧʦʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʰʠʡʢʘʪʘ ʫʚʝʣʠʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʜʦʩʪʘʚʢʘ ʥʘ ʧʦ-

ʚʝʯʝ ʢʦʡʣʦʚʝ, ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʣʝʩʥʷʚʘ ʪʷʭʥʦʪʦ ʬʦʨʤʠʨʘʥʝ ʠ ʤʝʭʘ-

ʥʠʯʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ 

ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʣʠ ʩ ʚʠʩʦʢʘ ʨʠʛʠʜʥʦʩʪ, ʢʦʝʪʦ ʦʛʨʘ-

ʥʠʯʘʚʘʣʦ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʜʦ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʥʝʙʠʬʫʨʢʘʮʠʦʥ-

ʥʠ ʘʥʝʚʨʠʟʤʠ. ɼʥʝʩ ʩʘ ʥʘʣʠʯʥʠ ʧʦ-ʩʲʚʤʝʩʪʠʤʠ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʙʘ-

ʣʦʥ-ʤʠʢʨʦʢʘʪʝʪʨʠ ʩ ʧʦʜʦʙʨʝʥ ʢʦʤʧʣʘʡʲʥʩ, ʥʘʤʘʣʝʥʘ ʨʠʛʠʜʥʦʩʪ ʠ ʘʪʨʘʚ-

ʤʘʪʠʯʥʦʩʪ. ʅʷʢʦʠ ʦʪ ʨʠʩʢʦʚʝʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʪʘʟʠ ʪʝʭʥʠʢʘ, ʩʝ ʜʲʣʞʘʪ ʥʘ 

ʤʝʭʘʥʠʯʥʘʪʘ ʦʙʣʠʪʝʨʘʮʠʷ ʠ ʩʪʘʟʘʪʘ ʥʘ ʢʨʲʚʦʪʦʢʘ ʚ ʪʘʨʛʝʪʥʠʷ ʩʲʜ. ʊʦʚʘ 

ʧʦʚʠʰʘʚʘ ʨʠʩʢʘ ʦʪ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʨʦʤʙʠ ʠ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʢʦʤʧʣʠʢʘ-

ʮʠʠ, ʢʘʢʪʦ ʠ in situ ʘʛʨʝʛʘʮʠʷ ʥʘ ʪʨʦʤʙʦʮʠʪʠʪʝ ʚ ʧʦʜʣʝʞʘʱʠʷ ʩʲʜ ʧʦ 
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ʚʨʝʤʝ ʥʘ ʤʘʥʠʧʫʣʘʮʠʷ ʩ ʙʘʣʦʥʘ. ʇʦʚʪʘʨʷʱʠʪʝ ʩʝ ʥʘʜʫʚʘʥʠʷ ʠ ʜʝʬʣʘʮʠʠ 

ʥʘ ʙʘʣʦʥʘ ʤʦʛʘʪ ʪʝʦʨʝʪʠʯʥʦ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʩʲʜʘ ʧʦ ʭʦʜʘ, ʥʘ 

ʢʦʡʪʦ ʪʝ ʩʘ ʧʨʠʣʘʛʘʥʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʧʨʦʫʯ-

ʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʦʬʠʣʲʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʪʘʟʠ ʤʦʜʠʬʠʮʠʨʘʥʘ ʝʤ-

ʙʦʣʠʟʘʮʠʷ ʝ ʩʨʘʚʥʠʤ ʩ ʪʦʟʠ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʪʝʭʥʠ-

ʢʘ. ʇʨʦʫʯʚʘʥʝʪʦ ATENA, ʚʢʣʶʯʚʘʱʦ 547 ʧʘʮʠʝʥʪʠ, ʜʝʤʦʥʩʪʨʠʨʘ ʩʭʦʜʝʥ 

ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʤʝʞʜʫ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ (11,7%) ʠ 

ʥʝʘʩʠʩʪʠʨʘʥʘʪʘ ʢʦʡʣ-ʪʝʭʥʠʢʘ (10,8%) ʧʨʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ. ɺ 

ʧʨʦʩʧʝʢʪʠʚʥʦʪʦ ʧʨʦʫʯʚʘʥʝ CLARITY ʙʘʣʦʥ-ʨʝʤʦʜʝʣʠʥʛ ʪʝʭʥʠʢʘʪʘ ʫʩ-

ʧʝʰʥʦ ʩʝ ʧʨʠʣʘʛʘ ʧʨʠ 792 ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ 

ʘʥʝʚʨʠʟʤʠ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʝʨʠʦʧʝʨʘʪʠʚʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʠ ʢʣʠʥʠʯʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʜʝʤʦʥʩʪʨʠʨʘ ʩʭʦʜʥʦ ʥʠʚʦ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʤʝʞʜʫ ʛʦʨʝʩʧʦʤʝʥʘ-

ʪʠʪʝ ʜʚʝ ʪʝʭʥʠʢʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ. 

ʉʤʷʪʘ ʩʝ, ʯʝ ʨʝʤʦʜʝʣʠʨʘʥʝʪʦ ʩ ʙʘʣʦʥ ʤʦʞʝ ʜʘ ʦʧʨʦʩʪʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ 

ʝʤʙʦʣʠʟʘʮʠʷ ʠ ʜʘ ʥʘʤʘʣʠ ʨʠʩʢʘ ʦʪ ʫʩʣʦʞʥʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʜʫʢʮʠʷ ʥʘ 

ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʮʠʪʠʨʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʦ-

ʫʯʚʘʥʠʷ ʧʦʜʢʨʝʧʷʪ ʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʪʘ-

ʟʠ ʪʝʭʥʠʢʘ.  

1.5.5.2. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʘʪʘ ʪʝʭʥʠʢʘ 

ʂʦʛʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ, Neuroform 

Atlas ʩʪʝʥʪ ʩʠʩʪʝʤʘʪʘ ʙʝʟʩʧʦʨʥʦ ʚʦʜʠ ʜʦ ʨʝʚʦʣʶʮʠʷ ʚ ʩʪʝʥʪ-ʘʩʠʩ-

ʪʠʨʘʥʘʪʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ. ʋʩʪʨʦʡʩʪʚʦʪʦ ʝ ʥʠʪʠʥʦʣʦʚʘ ʩʘʤʦʨʘʟʛʲʚʘʱʘ 

ʩʝ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʧʨʝʜʭʦʜʥʘʪʘ Neuroform ʪʝʭʥʦʣʦʛʠʷ. ʍʠʙʨʠʜʥʠʷʪ ʜʠ-

ʟʘʡʥ, ʚʢʣʶʯʚʘʱ ʟʘʪʚʦʨʝʥʠ ʠ ʦʪʚʦʨʝʥʠ ʢʦʤʧʦʥʝʥʪʠ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʠʤ-

ʧʣʘʥʪʘ, ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʧʦʜʧʦʤʦʛʥʘʪ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠ-

ʨʦʢʘ ʰʠʡʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʡʣʦʚʝ. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʠʷʪ ʜʠʟʘʡʥ ʙʝʟʩʧʦʨʥʦ 

ʧʨʝʚʨʲʱʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʚ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʷ ʚʲʪʨʝʩʲʜʦʚ ʠʤʧʣʘʥʪ, 

ʪʲʡ ʢʘʪʦ ʩʲʚʤʝʩʪʠʤʦʩʪʪʘ ʩ ʥʠʩʢʦʧʨʦʬʠʣʥʠʪʝ 0,017ǌ ʤʠʢʨʦʢʘʪʝʪʲʨ ʪʝʭ-
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ʥʦʣʦʛʠʠ ʛʦ ʧʨʘʚʷʪ ʣʝʩʝʥ, ʩʠʛʫʨʝʥ ʠ ʰʠʨʦʢʦ ʧʨʠʣʦʞʠʤ. ʉʠʛʫʨʥʦʩʪʪʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ Neuroform Atlas ʩʪʝʥʪ ʩʠʩʪʝʤʘʪʘ ʩʝ ʜʦʢʫʤʝʥʪʠʨʘ ʦʪ 

ʧʨʦʩʧʝʢʪʠʚʥʦʪʦ ʧʨʦʫʯʚʘʥʝ Atlas Investigational Device Exemption (IDE), 

ʧʨʦʚʝʜʝʥʦ ʚ ʦʩʝʤ ʮʝʥʪʲʨʘ ʚ ʉɸʑ. ɼʘʥʥʠʪʝ ʚʢʣʶʯʚʘʪ 27 ʧʘʮʠʝʥʪʠ, ʧʨʦʩ-

ʣʝʜʷʚʘʥʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 12 ʤʝʩʝʮʘ, ʧʨʠ ʢʦʠʪʦ ʝ ʧʦʩʪʠʛʥʘʪʘ 92,6% (25/27) 

ʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʣʝʢʫʚʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʠʥʠʯʥʘʪʘ 

ʙʝʟʦʧʘʩʥʦʩʪ ʘʚʪʦʨʠʪʝ ʥʝ ʫʩʧʷʚʘʪ ʜʘ ʜʦʢʫʤʝʥʠʪʨʘʪ ʩʚʲʨʟʘʥʠ ʩ ʠʤʧʣʘʥʪʘ 

ʠʣʠ ʪʝʭʥʠʢʘʪʘ, ʢʣʠʥʠʯʥʦ ʟʥʘʯʠʤʠ ʫʩʣʦʞʥʝʥʠʷ. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʫʯ-

ʚʘʥʝ ʥʘ 55 ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ (Ciccio ʠ ʩʲʪʨ., 2019) ʠʟʧʦʣʟʚʘʪ 

ʪʝʭʥʠʢʘ, ʢʦʷʪʦ ʥʘʣʘʛʘ ʜʚʘ Neuroform Atlas ʩʪʝʥʪʘ ʜʘ ʙʲʜʘʪ ʧʦʩʪʘʚʝʥʠ ʚ Y 

ʠ X ʢʦʥʬʠʛʫʨʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘ, ʟʘ ʜʘ ʨʝʤʦʜʝʣʠʨʘʪ ʘʥʝʚʨʠʟʤʘʣʥʠʪʝ ʰʠʡ-

ʢʠ (Ciccio et al., 2019). ʇʨʠ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʧʦʩʪʠʛʘ 

ʧʲʣʥʘ ʦʢʣʫʟʠʷ, ʝʢʚʠʚʘʣʝʥʪ ʥʘ 60% ʦʪ ʢʦʭʦʨʪʘʪʘ. ʆʩʪʘʥʘʣʠʪʝ ʧʘʮʠʝʥʪʠ 

ʜʝʤʦʥʩʪʨʠʨʘʪ ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ ʠʣʠ ʟʘʜʦʚʦʣʠʪʝʣʥʘ ʝʤʙʦ-

ʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʩʲʩ ʩʨʝʜʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 16 ʤʝʩʝʮʘ ʘʚʪʦʨʠʪʝ ʫʩʧʷʚʘʪ ʜʘ ʜʦʢʫʤʝʥʪʠʨʘʪ ʧʨʦʛʨʝ-

ʩʠʚʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʦʢʣʫʟʠʷ ʠʣʠ ʚ 87% ʪʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʦʪ ʪʨʝʪʠʨʘ-

ʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʤʧʣʝʢʩʥʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʢʦʠʪʦ 

ʩʪʝʥʪʦʚʝʪʝ ʩʘ ʧʨʠʣʘʛʘʥʠ, ʥʠʚʘʪʘ ʥʘ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʙʠʣʦ ʪʦ 

ʪʝʭʥʠʯʝʩʢʠ, ʠʣʠ ʢʣʠʥʠʯʥʦ ʟʥʘʯʠʤʠ ʦʩʪʘʚʘʪ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʠ ʠ ʧʨʠʝʤ-

ʣʠʚʠ ï 6,3%.  

1.5.6. Learning curve 

ʄʘʣʢʦ ʘʚʪʦʨʠ ʦʙʨʲʱʘʪ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʢʨʠʚʘʪʘ ʥʘ ʦʙʫ-

ʯʝʥʠʝ ʧʨʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ. 

Turjman ʠ ʩʲʪʨ. (1998) ʚ ʩʚʦʝ ʠʟʩʣʝʜʚʘʥʝ ʧʨʦʫʯʚʘʪ ʜʘʣʠ ʦʧʠʪʲʪ ʥʘ ʦʧʝʨʘ-

ʪʦʨʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʦʢʣʫʟʠʷ ʚ ʧʝʨʠʦʜʘ ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʣʝʯʝʥʠʝʪʦ. ʍʨʦʥʦʣʦʛʠʯʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʚ ʢʦʷ-

ʪʦ ʩʘ ʣʝʢʫʚʘʥʠ ʘʥʝʚʨʠʟʤʠʪʝ, ʝ ʠʟʧʦʣʟʚʘʥʘ ʢʘʪʦ ʤʷʨʢʘ ʟʘ ʦʧʠʪʘ ʥʘ ʦʧʝʨʘ-
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ʪʦʨʘ. ʉʧʦʨʝʜ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʪʝ ʜʘʥʥʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʪʷʭ ʧʨʠ 72 ʝʤʙʦʣʠ-

ʟʠʨʘʥʠ ʧʘʮʠʝʥʪʠ, ʨʘʥʥʠʷʪ ʭʨʦʥʦʣʦʛʠʯʝʥ ʨʝʜ ʠʣʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠʷʪ 

ʦʧʠʪ ʧʨʝʜʧʦʣʘʛʘʪ ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʠ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪʠ (Turjman et 

al., 1998). ɺ ʩʚʦʝ ʧʨʦʫʯʚʘʥʝ Singh ʠ ʩʲʪʨ. (2002) ʘʥʘʣʠʟʠʨʘʪ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʢʦʡʣʦʚʝ ʥʘ 94 ʧʘʮʠʝʥʪʠ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʘ ʠʥʪʨʘʢ-

ʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʣʦʞʥʝʥʠʷʪʘ. ʊʝ ʜʦʢʫʤʝʥʪʠʨʘʪ, 

ʯʝ ʟʘ ʧʲʨʚʠʪʝ ʧʝʪ ʧʨʦʮʝʜʫʨʠ, ʠʟʚʲʨʰʝʥʠ ʦʪ ʚʩʝʢʠ ʦʪ ʪʨʠʤʘ ʦʧʝʨʘʪʦʨʠ, 

ʧʨʦʮʝʥʪʲʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʝ 53%, ʘ ʟʘ ʧʦ-ʢʲʩʥʠʪʝ ï 10% (p<0,001), ʜʦʢʘʪʦ 

ʦʙʱʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʟʘ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʝ 17%. ɸʚʪʦʨʠʪʝ ʦʙ-

ʨʲʱʘʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʚʘ, ʯʝ ʝʢʠʧʲʪ, ʫʯʘʩʪʚʘʣ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʝ ʩ ʛʦʣʷʤ 

ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʝʥ ʦʧʠʪ ʚ ʜʨʫʛʠ ʪʝʭʥʠʢʠ ʠ ʝ ʚʲʟʤʦʞʥʦ ʩʢʦʨʦʩʪʪʘ 

ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʜʘ ʥʝ ʙʲʜʝ ʩʲʱʘʪʘ ʚ ʮʝʥʪʨʦʚʝ ʩ ʧʦ-ʤʘʣʢʦ ʦʧʠʪ 

(Singh et al., 2002). ɼʨʫʛ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ ʘʥʘʣʠʟʠʨʘ 200 ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ, ʢʘʪʦ ʛʠ ʨʘʟʜʝʣʷ ʥʘ ʧʲʨʚʠ ʠ ʚʪʦʨʠ ʝʪʘʧ ʩʧʦʨʝʜ ʦʧʠʪʘ ʥʘ ʦʧʝʨʘʪʦ-

ʨʠʪʝ ʚ ʮʝʥʪʲʨʘ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʦʙʱʘʪʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ/ʩʤʲʨʪʥʦʩʪ 

ʩʧʘʜʘ ʦʪ 14% ʥʘ 7%, ʧʨʦʮʝʥʪʲʪ ʥʘ ʣʝʪʘʣʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʦʪ 2% ʥʘ 1%, 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʩʝʩʠʠ ʥʘ ʣʝʯʝʥʠʝ ʦʪ 27% ʜʦ 10%, ʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʩʣʝʜʚʘʱʘ ʭʠʨʫʨʛʠʯʥʘ ʦʧʝʨʘʮʠʷ ï ʦʪ 20% ʜʦ 6% (Ma-

lisch et al., 1997). 

ʉʲʱʠʷʪ ʠ ʜʦʨʠ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʝʥ ʦʙʫʯʠʪʝʣʝʥ ʬʝʥʦʤʝʥ ʩʝ ʥʘʙʣʶʜʘ-

ʚʘ ʠ ʧʨʠ ʪʝʭʥʠʯʝʩʢʠʪʝ ʥʦʚʦʚʲʚʝʜʝʥʠʷ ʚ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʨʝʥʪʛʝʥʦ-

ʣʦʛʠʷ ʢʘʪʦ flow-diverter ʩʪʝʥʪʦʚʝʪʝ. ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ P. Jabbor et al. 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʮʝʜʫʨʥʘ ʢʨʠʚʘ ʥʘ ʦʙʫʯʝʥʠʝ ʟʘ ʪʦʟʠ ʚʠʜ ʝʥ-

ʜʦʣʫʤʠʥʘʣʥʘ ʪʝʨʘʧʠʷ. ɼʦʢʫʤʝʥʪʠʨʘ ʩʝ ʩʧʘʜʲʪ ʚ ʧʨʦʮʝʥʪʘ ʥʘ ʧʨʦʮʝʜʫʨ-

ʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʦʪ 16,2% ʚ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʜʦ 8,3% ʚʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʠ 

ʩʘʤʦ 5,6% ʚ ʪʨʝʪʘʪʘ ʛʨʫʧʘ, ʢʘʪʦ ʛʨʫʧʠʪʝ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʤʝʞʜʫ ʪʨʠʤʘ 

ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʪʦʨʠ ʩ ʛʨʘʜʠʨʘʱ ʦʧʠʪ. ʇʦ ʩʲʱʠʷ ʥʘʯʠʥ ʧʨʦʮʝʥʪʲʪ ʥʘ ʛʦ-

ʣʝʤʠ ʠ ʬʘʪʘʣʥʠ ʫʩʣʦʞʥʝʥʠʷ ʥʘʤʘʣʷʚʘ ʜʨʘʩʪʠʯʥʦ ʦʪ 10,8% ʜʦ 0% ʩ ʥʘʪ-

ʨʫʧʚʘʥʝʪʦ ʥʘ ʦʧʠʪ ʠ ʪʝʭʥʠʯʝʩʢʠ ʫʤʝʥʠʷ ʩ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ.  
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ɸʚʪʦʨʠʪʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʦʙʱʦʪʦ ʚʨʝʤʝ ʟʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʙʨʦʷ ʧʨʦʚʝʜʝʥʠ ʝʤʙʦ-

ʣʠʟʘʮʠʠ ʦʪ ʜʘʜʝʥ ʦʧʝʨʘʪʦʨ. ɺʟʝʪʠ ʟʘʝʜʥʦ, ʪʝʟʠ ʦʪʢʨʠʪʠʷ ʜʝʤʦʥʩʪʨʠʨʘʪ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ ʩʪʨʲʤʥʘ ʢʨʠʚʘ ʥʘ ʦʙʫʯʝʥʠʝ ʟʘ flow diverter 

ʩʪʝʥʪ ʪʝʭʥʠʢʘʪʘ ʠ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʦʧʠʪʲʪ ʥʘ ʦʧʝʨʘʪʦʨʘ ʝ ʨʝʰʘʚʘʱ ʬʘʢ-

ʪʦʨ, ʜʦʧʨʠʥʘʩʷʱ ʟʘ ʧʨʦʮʝʜʫʨʥʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ.  

1.6. ʉʨʘʚʥʠʪʝʣʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʠ ʭʠʨʫʨʛʠʯ-

ʥʦ ʣʝʯʝʥʠʝ  

ʅʘʡ-ʜʦʙʨʠʷʪ ʥʘʯʠʥ ʟʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʪʝ ʠ ʭʠʨʫʨʛʠʯ-

ʥʠʪʝ ʧʦʜʭʦʜʠ (ñhead-to-headò) ʝ ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʩʧʝʢʪʠʚʥʦ, ʨʘʥ-

ʜʦʤʠʟʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ. ɼʦ ʪʦʟʠ ʤʦʤʝʥʪ ʝʜʚʘ ʜʚʝ ʧʨʦʫʯʚʘʥʠʷ ʦʪʛʦʚʘʨʷʪ 

ʥʘ ʪʦʟʠ ʢʨʠʪʝʨʠʡ. ɺ ʝʜʥʦʮʝʥʪʨʦʚʦ ʧʨʦʫʯʚʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʚ ʋʥʠʚʝʨʩʠʪʝʪ-

ʩʢʘʪʘ ʙʦʣʥʠʮʘ ʚ ʂʫʦʧʠʦ, ʌʠʥʣʘʥʜʠʷ, ʩʘ ʚʢʣʶʯʝʥʠ 109 ʧʘʮʠʝʥʪʠ (52 ʚ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʠ 57 ʚ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ) (Vanninen et al., 1999, 

Koivisto et al., 2000). ʄʝʞʜʫʥʘʨʦʜʥʦʪʦ ʤʥʦʛʦʮʝʥʪʨʦʚʦ ʢʣʠʥʠʯʥʦ ʠʟʧʠʪ-

ʚʘʥʝ (ISAT), ʚ ʯʠʡʪʦ ʬʦʢʫʩ ʧʦʧʘʜʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʪʨʝʪʠ-

ʨʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʫʯʘʡʥʦ ʠʟʙʨʘʥ ʨʘʥʜʦʤʠʟʠʨʘʥ ʤʝʪʦʜ ï ʙʠʣʦ ʪʦ ʝʜʥʦ-

ʚʘʩʢʫʣʘʨʝʥ, ʠʣʠ ʭʠʨʫʨʛʠʯʝʥ, ʩʝ ʩʲʩʪʦʠ ʦʪ 2143 ʧʘʮʠʝʥʪʠ (1073 ʚ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʘʪʘ ʠ 1070 ʚ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ). ʇʘʮʠʝʥʪʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʚ 

42 ʮʝʥʪʲʨʘ, ʧʨʝʜʠʤʥʦ ʚ ʆʙʝʜʠʥʝʥʦʪʦ ʢʨʘʣʩʪʚʦ ʠ ʜʨʫʛʘʜʝ ʚ ɽʚʨʦʧʘ 

(Molyneux et al., 2002, Molyneux et al., 2005 ). 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ Kuopio (Vanninen et al., 1999, Koivisto et al., 2000), 

46% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʘʥʝʚʨʠʟʤʘʣʥʘ ʉɸʍ ʧʦ ʚʨʝʤʝ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʠʟʩʣʝʜ-

ʚʘʥʝʪʦ ʩʘ ʨʘʥʜʦʤʠʟʠʨʘʥʠ. ʀʟʢʣʶʯʚʘʱʠʪʝ ʢʨʠʪʝʨʠʠ ʩʘ ʙʠʣʠ ʛʦʣʷʤ ʭʝʤʘ-

ʪʦʤ (27%) ʠ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘ, ʥʝʧʦʜʭʦʜʷʱʘ ʟʘ ʢʦʡʣʠʨʘʥʝ 

(25%). ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʠ 

ʩʣʝʜ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ʘʥʝʚʨʠʟʤʠ ʥʘ ACA ʠ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ 

ʣʝʯʝʥʠʝ ʥʘ ʘʥʝʚʨʠʟʤʠ ʥʘ ʟʘʜʥʘʪʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ. ʇʨʠ ʘʥʝʚʨʠʟʤʠ ʥʘ 
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MCA ʠʣʠ ICA ʥʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʢʠ. ʉʤʲʨʪʥʦʩʪ, ʘʩʦ-

ʮʠʠʨʘʥʘ ʩ ʧʨʦʚʝʜʝʥʘʪʘ ʪʝʨʘʧʠʷ ʝ 2% ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʛʨʫʧʘ ʠ 4% ʚ 

ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ. ʂʣʠʥʠʯʥʠʷʪ ʨʝʟʫʣʪʘʪ ʥʘ 3 ʤʝʩʝʮʘ ʠʣʠ ʥʘ 1 ʛʦʜʠʥʘ 

ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʟʥʘʯʠʤʦ ʤʝʞʜʫ ʛʨʫʧʠʪʝ. ʇʨʠ 2% ʦʪ ʧʘʮʠʝʥʪʠʪʝ (n=1), 

ʣʝʢʫʚʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʥʥʘ 

ʨʝʨʫʧʪʫʨʘ, ʘ ʧʨʠ ʪʝʟʠ, ʣʝʢʫʚʘʥʠ ʩ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ, ʥʝ ʩʘ ʜʦʢʫʤʝʥʪʠ-

ʨʘʥʠ ʧʦʚʪʦʨʥʠ ʢʨʲʚʦʠʟʣʠʚʠ. ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʪʧʨʦʮʝʜʫʨʝʥ ʗʄʈ ʘʙ-

ʥʦʨʤʘʣʥʠ ʩʠʛʥʘʣʥʠ ʠʥʪʝʥʟʠʪʝʪʠ ʚ ʤʦʟʲʯʥʠʷ ʧʘʨʝʥʭʠʤ, ʜʲʣʞʘʱʠ ʩʝ ʥʘ 

ʨʝʪʨʘʢʮʠʷ ʠ ʜʠʩʝʢʮʠʷ ʥʘ ʤʦʟʲʢʘ, ʢʘʢʪʦ ʠ ʠʩʭʝʤʠʯʥʠ ʣʝʟʠʠ ʚ ʪʝʨʠʪʦʨʠʷʪʘ 

ʥʘ ʪʨʝʪʠʨʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʩʘ ʧʦ-ʯʝʩʪʠ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ, ʣʝʢʫʚʘʥʠ ʩ ʭʠ-

ʨʫʨʛʠʯʝʥ ʧʦʜʭʦʜ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʛʨʫʧʠʪʝ ʝ ʩʭʦʜʥʘ (Vanninen et 

al., 1999, Koivisto et al., 2000). 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ISAT (Molyneux et al., 2002, Molyneux et al., 2005) 

ʩʘʤʦ 22,4% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʧʨʝʞʠʚʝʣʠ ʦʩʪʨʘ ʉɸʍ ʧʦ ʚʨʝʤʝ ʥʘ ʧʝʨʠʦʜʘ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʥʜʦʤʠʟʠʨʘʥʠ. ɸʚʪʦʨʩʢʠʷʪ ʢʦʣʝʢʪʠʚ 

ʩʲʦʙʱʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʙʝʟ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʥʘ 

ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʩʣʝʜ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʛʨʫʧʘ 

(76,5%) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʛʨʫʧʘʪʘ ʩ ʧʘʮʠʝʥʪʠ, ʣʝʢʫʚʘʥʠ ʭʠʨʫʨʛʠʯʥʦ (69,1%). 

ʅʘʤʘʣʝʥʠʝʪʦ ʥʘ ʘʙʩʦʣʶʪʥʠʷ ʨʠʩʢ ʟʘ ʩʤʲʨʪ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʚ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʘʪʘ ʩʧʨʷʤʦ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ ʝ 7,4% (95% CI 3,6-11,2, 

p=0,0001). ʇʨʝʜʠʤʩʪʚʦʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʩʝ ʟʘʧʘʟʚʘ ʜʦ 

ʩʝʜʝʤ ʛʦʜʠʥʠ ʠ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (p=0,03). ɿʥʘʯʠʤʦ ʧʦ-ʥʠʩʲʢ 

ʨʠʩʢ ʦʪ ʝʧʠʣʝʧʪʠʯʥʠ ʛʲʨʯʦʚʝ ʩʣʝʜ ʣʝʯʝʥʠʝʪʦ ʠʤʘ ʚ ʩʣʫʯʘʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ. ʈʠʩʢʲʪ ʦʪ ʨʝʨʫʧʪʫʨʘ ʝ ʧʦ-ʚʠʩʦʢ ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ 

ʛʨʫʧʘ (3,2%) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʭʠʨʫʨʛʠʯʥʘʪʘ (1,2%) (Molyneux et al., 2002, 

Molyneux et al., 2005). 

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʧʨʦʩʧʝʢʪʠʚʥʦ ʢʣʠʥʠʯ-

ʥʦ ʠʟʧʠʚʘʥʝ ʟʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ (ISUIA), ʚ ʢʦ-
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ʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʤʥʦʞʝʩʪʚʦ ʮʝʥʪʨʦʚʝ ʦʪ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ ʠ ɽʚʨʦʧʘ 

(Wiebers et al., 2003). ɸʚʪʦʨʠʪʝ ʦʮʝʥʷʚʘʪ ʠʥʚʘʣʠʜʠʟʘʮʠʷʪʘ ʠ ʩʤʲʨʪʥʦʩʪ-

ʪʘ, ʘʩʦʮʠʠʨʘʥʠ ʠʣʠ ʩ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʧʨʦʮʝʜʫʨʠ, ʠʣʠ ʩ ʦʪʚʦʨʝʥʘ ʭʠʨʫʨ-

ʛʠʷ, ʧʦ ʧʦʚʦʜ ʣʝʯʝʥʠʝʪʦ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʦʚʘ ʧʨʦ-

ʫʯʚʘʥʝ ʧʘʮʠʝʥʪʠʪʝ ʥʝ ʩʘ ʨʘʥʜʦʤʠʟʠʨʘʥʠ. ɽʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʛʨʫʧʘ ʩʝ 

ʩʲʩʪʦʠ ʦʪ 451 ʧʘʮʠʝʥʪʠ, ʘ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ ï ʦʪ 1917. ʆʙʱʠʪʝ ʥʠʚʘ ʥʘ 

ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʠ ʩʤʲʨʪʥʦʩʪ ʥʘ 30-ʠʷ ʜʝʥ ʩʘ ʩʲʦʪʚʝʪʥʦ 7,3% ʠ 1,8% ʟʘ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʛʨʫʧʘ ʠ 11,8% ʠ 1,5% ʟʘ ʭʠʨʫʨʛʠʯʥʦ ʪʨʝʪʠʨʘʥʠʪʝ. ʍʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʢʦʭʦʨʪʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ 

ʟʥʘʯʠʪʝʣʥʦ ʦʪ ʪʝʟʠ ʚ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ. ɽʥʜʦʚʘʩʢʫʣʘʨʥʦ ʪʨʝʪʠʨʘʥʠʪʝ 

ʧʘʮʠʝʥʪʠ ʩʘ ʧʦ-ʚʲʟʨʘʩʪʥʠ, ʩ ʧʦ-ʛʦʣʝʤʠ ʧʦ ʨʘʟʤʝʨ ʘʥʝʚʨʠʟʤʠ ʠ ʩ ʧʦ-ʚʠʩʦʢ 

ʜʷʣ ʪʘʢʠʚʘ ʧʦ ʭʦʜʘ ʥʘ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ. ʊʦʚʘ ʦʙʘʯʝ ʧʨʘʚʠ ʥʝ-

ʚʲʟʤʦʞʥʦ ʜʠʨʝʢʪʥʦʪʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʛʨʫʧʠʪʝ, ʪʲʡ ʢʘʪʦ ʚʩʷʢʦ ʧʦʜʦʙʥʦ 

ʩʨʘʚʥʝʥʠʝ ʙʠ ʥʘʜʮʝʥʠʣʦ ʥʠʚʘʪʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ 

ʛʨʫʧʘ. ɺʲʧʨʝʢʠ ʪʘʟʠ ʨʘʟʣʠʢʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷʪʘ ʝ ʧʦ-ʥʠʩʢʘ ʚ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʘʪʘ ʛʨʫʧʘ (7,3% ʩʨʝʱʫ 11,8%). ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʦʯʘʪ, 

ʯʝ ʧʨʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʠʥʚʘʣʠʜʠʟʘʮʠʷʪʘ ʠ ʩʤʲʨʪʥʦʩʪʪʘ ʚ ʧʦ-

ʤʘʣʢʘ ʩʪʝʧʝʥ ʟʘʚʠʩʷʪ ʦʪ ʚʲʟʨʘʩʪʪʘ ʥʘ ʧʘʮʠʝʥʪʘ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʟʠ 

ʧʦʜʭʦʜ ʤʦʞʝ ʜʘ ʠʤʘ ʧʨʝʜʠʤʩʪʚʘ ʠ ʟʘ ʧʘʮʠʝʥʪʠ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ 

(Wiebers et al., 2003).  

Hadjivassiliou ʠ ʩʲʪʨ. (2001) ʫʩʪʘʥʦʚʷʚʘʪ ʣʦʢʘʣʥʦ ʫʚʨʝʞʜʘʥʝ ʠʣʠ 

ʝʥʮʝʬʘʣʦʤʘʣʘʟʠʷ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʧʨʝʪʲʨʧʝʣʠ 

ʦʧʝʨʘʮʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ. ʊʝ 

ʦʧʠʩʚʘʪ ʤʘʣʢʠ ʠʥʬʘʨʢʪʠ ʚ ʩʲʜʦʚʘʪʘ ʪʝʨʠʪʦʨʠʷ ʥʘ ʪʨʝʪʠʨʘʥʘʪʘ ʘʥʝʚʨʠʟʤʘ 

ʚ ʭʠʨʫʨʛʠʯʥʘʪʘ ʛʨʫʧʘ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʛʦʣʝʤʠ ʠʥʬʘʨʢʪʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʚ 

ʭʠʨʫʨʛʠʯʥʦ ʪʨʝʪʠʨʘʥʘʪʘ ʛʨʫʧʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʧʦ-ʣʦʰʠ ʨʝʟʫʣʪʘʪʠ ʚ 

ʢʦʛʥʠʪʠʚʥʠʪʝ ʠ ʥʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʠʪʝ ʪʝʩʪʦʚʝ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ ʘʚʪʦʨʠ-

ʪʝ ʟʘʢʣʶʯʘʚʘʪ, ʯʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʧʦ-ʤʘʣʢʦ 

ʩʪʨʫʢʪʫʨʥʠ ʜʝʬʝʢʪʠ ʥʘ ʤʦʟʲʯʥʠʷ ʧʘʨʝʥʭʠʤ, ʦʪʢʦʣʢʦʪʦ ʭʠʨʫʨʛʠʷʪʘ, ʠ 
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ʩʣʝʜʦʚʘʪʝʣʥʦ ʜʘ ʠʤʘ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʝʥ ʢʦʛʥʠʪʠʚʝʥ ʨʝʟʫʣʪʘʪ. ʊʨʷʙʚʘ ʦʙʘ-

ʯʝ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʢʦʛʥʠʪʠʚʥʠʷʪ ʨʝʟʫʣʪʘʪ ʟʘʚʠʩʠ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʠ 

ʦʪ ʫʩʣʦʞʥʝʥʠʷʪʘ ʥʘ ʉɸʍ (Hadjivassiliou et al., 2001). Koivisto ʠ ʩʲʪʨ. 

(2002) ʠʟʩʣʝʜʚʘʪ ʤʦʟʲʯʥʘʪʘ ʧʝʨʬʫʟʠʷ ʧʦʩʨʝʜʩʪʚʦʤ SPECT ʧʨʝʜʠ ʠ ʩʣʝʜ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʠʣʠ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ʦʩʪʨʦ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ (Koivisto et al., 2002). ɸʚʪʦʨʠʪʝ ʫʩʪʘʥʦʚʷʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʥʠʞʝʥʠʝ ʚ ʤʦʟʲʯʥʘʪʘ ʧʝʨʬʫʟʠʷ ʧʦ ʭʦʜʘ ʥʘ ʠʧʩʠʣʘʪʝʨʘʣʥʠʷ ʬʨʦʥʪʦ-

ʙʘʟʘʣʝʥ ʢʦʨʪʝʢʩ, ʠʧʩʠʣʘʪʝʨʘʣʥʠʷ ʬʨʦʥʪʘʣʝʥ ʢʦʨʪʝʢʩ ʠ ʠʧʩʠʣʘʪʝʨʘʣʥʘʪʘ 

ʧʝʨʠʢʘʣʦʟʥʘ ʦʙʣʘʩʪ ʚ ʭʠʨʫʨʛʠʯʥʦ ʪʨʝʪʠʨʘʥʘʪʘ ʛʨʫʧʘ ʥʘ ʘʥʝʚʨʠʟʤʠ ʦʪ 

ʧʨʝʜʥʘ ʮʠʨʢʫʣʘʮʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʭʠʨʫʨʛʠʷʪʘ ʠʤʘ ʧʦ-ʛʦʣʷʤʦ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʩʥʘʙʜʷʚʘʥʝ, ʦʪʢʦʣʢʦʪʦ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ (Koivisto et al., 2002). ɺ ʜʨʫʛʦ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʦʧʠʩ-

ʚʘʪ ʧʦ ʜʘʥʥʠ ʦʪ ʗʄʈ ʠʥʬʘʨʢʪ ʥʘ ʯʝʣʥʠʷ ʜʷʣ ʧʨʠ 48% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʦ-

ʠʪʦ ʩʘ ʧʨʝʪʲʨʧʝʣʠ ʨʘʥʥʘ ʦʧʝʨʘʮʠʷ ʟʘ ʨʫʧʪʫʨʠʨʘʣʘ ʘʥʝʚʨʠʟʤʘ (Kivisaari et 

al., 2001).  
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ʎɽʃ ʀ ɿɸɼɸʏʀ 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʘ ʩʝ ʦʮʝʥʷʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʷ ʧʦʜʭʦʜ ʠ ʥʝʛʦʚʠʪʝ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦ-

ʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ hʠʨʦʢʘ ʰʠʡʢʘ.  

 

ɿʘʜʘʯʠ:  

1. ɼʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʠ ʢʣʠʥʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ï ʚʲʟʨʘʩʪ, ʧʦʣ, ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʛʝʦʤʝʪ-

ʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ, ʢʘʪʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʬʠʣʲʪ ʥʘ 

ʙʲʣʛʘʨʩʢʠʷ ʧʘʮʠʝʥʪ ʩ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ. 

2. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʥʝʢʦʥʚʝʥʮʠ-

ʦʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ 

ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ.  

3. ɼʘ ʩʝ ʦʮʝʥʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣ-

ʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝ-

ʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ.  

4. ɼʘ ʩʝ ʩʨʘʚʥʷʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʧʦʤʝʞʜʫ ʠʤ. 

5. ɼʘ ʩʝ ʩʨʘʚʥʷʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ 

ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʠ ʰʠʡʢʠ, ʩ ʜʘʥʥʠʪʝ, ʧʫʙʣʠʢʫʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ. 
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ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ɺʩʠʯʢʠ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʠ ʧʨʦʮʝʜʫʨʠ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ ʩ ʧʘʮʠʝʥʪʠ, 

ʣʝʢʫʚʘʥʠ ʚ ʋʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ï ʉʦʬʠʷ, ʧʨʝʟ ʧʝʨʠʦʜʘ ʦʪ 2010 ʜʦ 

2022 ʛ.  

ʄʘʪʝʨʠʘʣ 

ʇʨʦʚʝʜʝ ʩʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʢʦʭʦʨʪʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 791 ʧʘʮʠʝʥʪʠ, 

ʧʨʠ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʧʦʥʝ ʝʜʥʘ ʨʫʧʪʫʨʠʨʘʣʘ ʠʣʠ ʥʝ-

ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʚ ʧʝʨʠʦʜʘ ʦʪ ʷʥʫʘʨʠ 

2010 ʛ. ʜʦ ʘʚʛʫʩʪ 2022 ʛ. ʆʪ ʧʘʮʠʝʥʪʠʪʝ 383 ʙʷʭʘ ʞʝʥʠ, ʘ 408 ï ʤʲʞʝ, ʥʘ 

ʚʲʟʨʘʩʪ ʤʝʞʜʫ 12 ʠ 83 ʛʦʜʠʥʠ.  

ɺʢʣʶʯʚʘʱʠ ʢʨʠʪʝʨʠʠ: ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʠʥʘ ʥʘ ʰʠʡʢʘʪʘ 

> 4 mm ʠʣʠ dome/neck ratio < 2. 

ʀʟʢʣʶʯʚʘʱʠ ʢʨʠʪʝʨʠʠ: ʧʘʮʠʝʥʪʠ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʤʦʟʲʯʥʘ 

ʘʥʝʚʨʠʟʤʘ; ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʝʪʦʜʠ 

(ʥʝʘʩʠʩʪʠʨʘʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʠʣʠ ʧʨʦʢʩʠʤʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʩʲʜ); ʙʨʝ-

ʤʝʥʥʦʩʪ.  

ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ, ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʧʦ 

ʦʙʱʦʧʨʠʝʪʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʩʪʘʥʜʘʨʪʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʦ-

ʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ: ʜʝʤʦʛʨʘʬʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʚʲʟʨʘʩʪ, ʧʦʣ); ʢʣʠʥʠʯʥʠ 

(Hunt&Hess scale ï ʇʨʠʣʦʞʝʥʠʝ ˉ 1, modified Rankin scale (mRS) ʧʨʠ 

ʠʟʧʠʩʚʘʥʝʪʦ ʠ ʧʨʠ ʧʲʨʚʘʪʘ ʨʘʜʠʦʣʦʛʠʯʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʪʨʝʪʠ ʠʣʠ ʰʝʩʪʠ 

ʤʝʩʝʮ ï ʇʨʠʣʦʞʝʥʠʝ ˉ 2); ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠ (Fischer scale ï ʇʨʠʣʦʞʝʥʠʝ 

 ̄3, ʘʥʛʠʦʛʨʘʬʩʢʠ, ʄʈʊ ʠ ʂʊ/ʂʊɸ ʜʘʥʥʠ, Raymond-Roy scale ʩʣʝʜ ʝʤ-

ʙʦʣʠʟʘʮʠʷ ʠ ʥʘ ʪʨʝʪʠ/ʰʝʩʪʠ ʤʝʩʝʮ ï ʇʨʠʣʦʞʝʥʠʝ ˉ 4).  

ʇʦʜʙʦʨʲʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʥʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʜʘ ʙʲʜʘʪ ʪʨʝʪʠʨʘʥʠ, 

ʙʝ ʦʩʲʱʝʩʪʚʷʚʘʥ ʦʪ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʝʢʠʧ, ʩʲʩʪʦʷʱ ʩʝ ʦʪ ʠʥʪʝʨʚʝʥ-

ʮʠʦʥʘʣʥʠ ʥʝʚʨʦʨʝʥʪʛʝʥʦʣʦʟʠ, ʥʝʚʨʦʭʠʨʫʨʟʠ, ʥʝʚʨʦʣʦʟʠ, ʘʥʝʩʪʝʟʠʦʣʦʟʠ.  
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ʇʨʠ ʥʘʩʦʯʚʘʥʝ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʜʭʦʜʷʱʘʪʘ ʥʝ-

ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʥʘ ʪʝʭʥʠʢʘ ʙʝ ʠʟʙʠʨʘʥʘ ʥʘ ʙʘʟʘ ʣʦʢʘʣʠʟʘ-

ʮʠʷ, ʛʦʣʝʤʠʥʘ ʠ ʬʦʨʤʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ, ʢʘʢʪʦ ʠ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩ-

ʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʧʨʠʜʨʫʞʘʚʘʱʠʪʝ ʟʘʙʦʣʷʚʘʥʠ.̫ ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʦʚʘ 

ʧʘʮʠʝʥʪʠʪʝ ʙʷʭʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʛʨʫʧʠ: 

ɻʨʫʧʘ 1 ï n = 257 ï ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ (ʰʠʨʠʥʘ ʥʘ ʰʠʡʢʘʪʘ > 4 

mm ʠʣʠ dome/neck ratio < 2), ʧʨʠ ʢʦʠʪʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʠ ʤʝʪʦʜʠ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ. ʀʟʧʦʣʟʚʘʥ ʤʝʪʦʜ: ʘʩʠʩʪʠʨʘʥʘ ʢʦʡʣ-

ʝʤʙʦʣʠʟʘʮʠʷ.  

ɻʨʫʧʘ 2 ï n = 174 ï ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ (ʰʠʨʠʥʘ ʥʘ ʰʠʡʢʘʪʘ > 4 

mm ʠʣʠ dome/neck ratio < 2), ʧʨʠ ʢʦʠʪʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʠ ʤʝʪʦʜʠ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ. ʀʟʧʦʣʟʚʘʥ ʤʝʪʦʜ: ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-

ʝʤʙʦʣʠʟʘʮʠʷ.  

ɻʨʫʧʘ 3 ï n = 156 ï ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ (ʰʠʨʠʥʘ ʥʘ ʰʠʡʢʘʪʘ > 4 

mm ʠʣʠ dome/neck ratio < 2), ʧʨʠ ʢʦʠʪʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʠ ʤʝʪʦʜʠ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ. ʀʟʧʦʣʟʚʘʥ ʤʝʪʦʜ: ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʦʙʦ-

ʩʦʙʝʥʦ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ. 

ɻʨʫʧʘ 4 ï n = 204 ï ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ (ʰʠʨʠʥʘ ʥʘ ʰʠʡʢʘʪʘ > 4 

mm ʠʣʠ dome/neck ratio < 2), ʧʨʠ ʢʦʠʪʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʠ ʤʝʪʦʜʠ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ. ʀʟʧʦʣʟʚʘʥ ʤʝʪʦʜ: ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦ-

ʪʦʢʘ ʩʪʝʥʪ. 
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ʄʝʪʦʜʠ 

1. ʆʙʨʘʟʥʦʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ 

ɿʘ ʨʘʜʠʦʣʦʛʠʯʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʮʝʥʢʘ ʥʘ ʘʥʘʪʦʤʠʯʥʠʷ ʩʪʨʦʝʞ ʥʘ 

ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩʤʝ ʧʨʠʣʘʛʘʣʠ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ, ʢʦʤʧʶʪʲʨ-

ʪʦʤʦʛʨʘʬʩʢʘ ʘʥʛʠʦʛʨʘʬʠʷ, ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʤʘʛ-

ʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʘʥʛʠʦʛʨʘʬʠʷ.  

1.1. ʂʦʤʧʶʪʲʨʥʘ ʠ ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ  

ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ ʨʫʧʪʫʨʠʨʘʣʘ ʠʣʠ ʥʝʨʫʧʪʫʨʠʨʘʣʘ 

ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ, ʢʦʤʧʶʪʲʨ-

ʪʦʤʦʛʨʘʬʩʢʘ ʘʥʛʠʦʛʨʘʬʠʷ ʠʣʠ ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʇʨʠ ʯʘʩʪ 

ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʙʝ ʦʩʲʱʝʩʪʚʝʥʘ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ ʩ General Electric 

Brightspeed, 16-ʜʝʪʝʢʪʦʨʝʥ ʢʦʤʧʶʪʲʨʝʥ ʪʦʤʦʛʨʘʬ. ʇʨʝʜʢʦʥʪʨʘʩʪʥʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʝ ʥʘʧʨʘʚʝʥʦ ʩʲʩ ʩʪʘʥʜʘʨʪʝʥ ʧʨʦʪʦʢʦʣ ʟʘ ʛʣʘʚʘ ʠ ʤʦʟʲʯʝʥ ʧʘ-

ʨʝʥʭʠʤ. ʂʦʥʪʨʘʩʪʥʦʪʦ ʫʩʠʣʚʘʥʝ ʠ ʢʦʤʧʶʪʲʨ-ʪʦʤʦʛʨʘʬʩʢʘʪʘ ʘʥʛʠʦʛʨʘ-

ʬʠʷ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩ ʚʝʥʦʟʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʠʩʢʦʦʩʤʦʣʘʨʥʠ ʢʦʥʪʨʘʩʪʥʠ 

ʩʨʝʜʩʪʚʘ ʩ ʢʫʧʣʠʨʘʥ ʤʝʭʘʥʠʯʝʥ ʠʥʞʝʢʪʦʨ ʚ ʦʙʝʤ ʠ ʜʝʙʠʪ, ʩʲʦʙʨʘʟʝʥʠ ʩ 

ʭʘʙʠʪʫʩʘ ʥʘ ʧʘʮʠʝʥʪʘ.  

ɺʩʠʯʢʠ ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜʘ ʦʪ ʷʥʫʘʨʠ 

2010 ʛ. ʜʦ ʤʘʨʪ 2020 ʛ. ʩʘ ʧʨʦʚʝʜʝʥʠ ʥʘ ʫʨʝʜʙʘ ʥʘ 1,5 ʊ General Electric, 

ʚʢʣʶʯʚʘʱʠ ʦʙʱʦʧʨʠʝʪʠʪʝ ʩʝʢʚʝʥʮʠʠ, ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʧʨʦʪʦʢʦʣʠ ʚ ʊ1, ʚ 

ʊ2, Time of flight (TOF) ʠ ʚ ʊ1 ʩ ʢʦʥʪʨʘʩʪʥʦ ʫʩʠʣʚʘʥʝ ʩ ʛʘʜʦʣʠʥʠʝʚ ʭʝ-

ʣʘʪ. ʆʪ ʧʝʨʠʦʜʘ ʤʘʨʪ 2020 ʛ. ʜʦ ʘʚʛʫʩʪ 2022 ʛ. ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʥʘ ʫʨʝʜʙʘ 

3,0 ʊ General Electric, Signa Architect, ʠ ʚʢʣʶʯʚʘʪ ʦʙʱʦʧʨʠʝʪʠʪʝ ʩʝʢʚʝʥ-

ʮʠʠ, ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʧʨʦʪʦʢʦʣʠ ʚ ʊ1, ʚ ʊ2, TOF Silent ʠ ʚ ʊ1 ʩ ʢʦʥʪʨʘʩʪʥʦ 

ʫʩʠʣʚʘʥʝ ʩ ʛʘʜʦʣʠʥʠʝʚ ʭʝʣʘʪ. ʇʦʢʘʟʘʥʠʷ ʟʘ ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʦʪʦ ʠʟʩ-

ʣʝʜʚʘʥʝ ʩʘ ʙʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʦʮʝʥʢʘ ʥʘ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝ-

ʥʠʝ ʠ ʘʥʘʪʦʤʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ, ʦʩʪʨʦ ʥʘʩ-
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ʪʲʧʠʣ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʢʘʢʪʦ ʠ ʥʫʞʜʘʪʘ ʦʪ ʨʫ-

ʪʠʥʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ.  

1.2. ʂʦʥʚʝʥʮʠʦʥʘʣʥʘ ʘʥʛʠʦʛʨʘʬʠʷ  

ʅʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʥʘʰʝʪʦ ʟʚʝʥʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ 

ʧʨʠʩʲʩʪʚʘ ʢʘʪʦ ʥʝʠʟʤʝʥʥʘ ʯʘʩʪ ʦʪ ʫʪʚʲʨʜʝʥʠʷ ʧʨʦʪʦʢʦʣ ʟʘ ʣʝʯʝʥʠʝ ʥʘ 

ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ.  

ʂʘʪʝʪʲʨʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʝʜʥʦʤʦʤʝʥʪʥʦ ʢʘʪʦ ʯʘʩʪ 

ʦʪ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʠ ʚʢʣʶʯʚʘ ʩʝʣʝʢʪʠʚʥʘ ʢʘʪʝʪʝʨʠʟʘʮʠʷ 

ʥʘ ʢʘʨʦʪʠʜʥʠʪʝ ʠ ʚʝʨʪʝʙʨʘʣʥʠʪʝ ʘʨʪʝʨʠʠ, ʩʝʣʝʢʪʠʚʥʘ ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʥʘ 

ʚʲʪʨʝʰʥʘʪʘ ʠ ʚʲʥʰʥʘʪʘ ʩʲʥʥʘ ʘʨʪʝʨʠʷ, ʩʫʧʨʘʩʝʣʝʢʪʠʚʥʘ ʢʘʪʝʪʝʨʠʟʘʮʠʷ 

ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. ɺʩʠʯʢʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʝʨʠʦʜʘ ʦʪ ʷʥʫʘʨʠ 2010 ʛ. 

ʜʦ ʘʚʛʫʩʪ 2020 ʛ. ʩʘ ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʥʘ ʜʚʫʧʣʘʥʦʚʘ ʘʥʛʠʦʛʨʘʬʩʢʘ ʫʨʝʜʙʘ 

General Electric, ʩʥʘʙʜʝʥʘ ʩ ʰʠʨʦʢʦʬʦʨʤʘʪʥʠ ʧʣʦʩʢʠ ʜʝʪʝʢʪʦʨʠ ʚ ʜʚʝ 

ʨʘʚʥʠʥʠ. ʆʪ ʩʝʧʪʝʤʚʨʠ 2020 ʛ. ʜʦ ʘʚʛʫʩʪ 2022 ʛ. ʚʩʠʯʢʠ ʧʨʦʮʝʜʫʨʠ ʩʘ 

ʦʩʲʝɦʩʪʚʷʚʘʥʠ ʥʘ ʜʚʫʧʣʘʥʦʚʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʥʝʚʨʦʘʥʛʠʦʛʨʘʬʩʢʘ ʫʨʝʜ-

ʙʘ Philips Azurion IQ, ʩʥʘʙʜʝʥʘ ʩ ʰʠʨʦʢʦʬʦʨʤʘʪʥʠ ʧʣʦʩʢʠ ʜʝʪʝʢʪʦʨʠ ʚ 

ʜʚʝ ʨʘʚʥʠʥʠ. ɺ ʦʙʱʠʪʝ ʢʘʨʦʪʠʜʥʠ ʘʨʪʝʨʠʠ, ʚʲʚ ʚʝʨʪʝʙʨʘʣʥʠʪʝ ʘʨʪʝʨʠʠ, 

ʚʲʚ ʚʲʪʨʝʰʥʠʪʝ ʠ ʚʲʥʰʥʠʪʝ ʢʘʨʦʪʠʜʥʠ ʘʨʪʝʨʠʠ ʘʥʛʠʦʛʨʘʬʠʠʪʝ ʩʝ ʦʩʲ-

ʱʝʩʪʚʷʚʘʪ ʩ ʘʚʪʦʤʘʪʠʯʝʥ ʠʥʞʝʢʪʦʨ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʝʙʠʪ, 

ʩʲʦʙʨʘʟʝʥ ʩ ʭʘʙʠʪʫʩʘ ʥʘ ʧʘʮʠʝʥʪʘ. ʉʫʧʨʘʩʝʣʝʢʪʠʚʥʠʪʝ ʘʥʛʠʦʛʨʘʬʠʠ ʩʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʩ ʤʘʥʫʘʣʥʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʥʪʨʘʩʪʥʦʪʦ ʩʨʝʜʩʪʚʦ. ʂʘʪʦ 

ʢʦʥʪʨʘʩʪʥʠ ʩʨʝʜʩʪʚʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʠʨʘʥʠ ʥʝʡʦʥʥʠ ʡʦʜ-

ʥʠ ʢʦʥʪʨʘʩʪʥʠ ʩʨʝʜʩʪʚʘ. ʂʘʪʝʪʝʨʠʟʘʮʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʜʠʘʛʥʦʩʪʠʯʥʘ ʘʥʛʠʦʛʨʘʬʠʷ, ʩʘ:  

- ʂʘʪʝʪʨʠ ï ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ ʩʘ 4F, 5F, 6F ʢʘ-

ʪʦ ʨʘʟʤʝʨʠ, ʘ ʢʘʪʦ ʚʠʜ ï ʜʠʘʛʥʦʩʪʠʯʥʠʪʝ ʢʘʪʝʪʨʠ Judkins right, Verte-

bral, Simmon ʠ ʜʨ. ɿʘ ʚʲʚʝʞʜʘʱʠ ʢʘʪʝʪʨʠ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʪʝʨʘ-
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ʧʝʚʪʠʯʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʠʟʧʦʣʟʚʘʭʤʝ ʧʨʝʜʠʤʥʦ Chapʝron, Guider, 

Envoy, ʠ ʜʨ.  

- ɺʦʜʘʯʠ ï ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ ʩʘ ʭʠʜʨʦʬʠʣʥʠʪʝ 

ʚʦʜʘʯʠ ʩ ʨʘʟʤʝʨʠ 0,035ñ (Aquire, Terumo), ʢʘʢʪʦ ʠ ʤʠʢʨʦʚʦʜʘʯʠʪʝ ʟʘ 

ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʧʨʦʮʝʜʫʨʠ 0,014ñ, 0,010ñ ʠ 0,008ñ (Portal, Traxess, 

Synchro, Asahi Chikai ʠ ʜʨ.). 

- ʀʥʪʨʦʜʶʩʝʨʠ (ʜʝʟʠʣʝʪʘ) ï ʚ ʥʘʰʠʷ ʤʘʪʝʨʠʘʣ ʠʟʧʦʣʟʚʘʭʤʝ 5F, 6F, 7F, 

8F ʝʜʠʥʘʜʝʩʝʪʩʘʥʪʠʤʝʪʨʦʚʠ ʜʝʟʠʣʝʪʘ, ʢʘʢʪʦ ʠ 60- ʠ 90-ʩʘʥʪʠʤʝʪʨʦʚʠ 

(Destination, Asahi Fubuki).  

ɺʨʝʤʝʥʥʠ ʧʦʜʧʦʤʘʛʘʱʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ï Comaneci 

ʚʨʝʤʝʥʝʥ ʩʪʝʥʪ, Cascade ʚʨʝʤʝʥʝʥ ʩʪʝʥʪ ʠ ʙʘʣʦʥ-ʤʠʢʨʦʢʘʪʝʪʨʠ ï Scepter 

(ʬʠʛ. 17-19). 

 
ʌʠʛʫʨʘ 17. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʚʨʝʤʝʥʥʘ ʘʩʠʩʪʠʨʘʥʘ ʝʤʙʦ-

ʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ Comaneci ʠ Cascade ï ʩʦʙʩʪʚʝ-

ʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

- Comaneci ʫʩʪʨʦʡʩʪʚʦʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʝʥʪʛʝʥʦʧʦʟʠʪʠʚʥʘ ʤʨʝʞʘ, ʩʲʩ-

ʪʘʚʝʥʘ ʦʪ 12 ʥʠʪʠʥʦʣʦʚʠ ʥʠʰʢʠ, ʟʘʢʘʯʝʥʘ ʟʘ 182-ʩʘʥʪʠʤʝʪʨʦʚʘ ʦʩʥʦʚʥʘ 

ʞʠʮʘ. ɼʠʩʪʘʣʥʠʷʪ ʢʨʘʡ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʝʜʝʤʤʠʣʠʤʝʪ-

ʨʦʚ ʧʦʜʚʠʞʝʥ ʚʨʲʭ. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʥʘ ʤʨʝʞʘʪʘ ʩʝ ʨʘʚʥʷʚʘ ʥʘ 

1,33 mm
2
 ʧʨʠ ʥʦʤʠʥʘʣ ʩ ʜʠʘʤʝʪʲʨ ʜʦ 3,00 mm. ʅʘʣʠʯʥʠ ʩʘ ʪʨʠ ʚʝʨʩʠʠ 

ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ï Comaneci ʠ Comaneci Petit, ʩʲʚʤʝʩʪʠʤʠ ʩ 0,021-

ʠʥʯʦʚʠ ʤʠʢʨʦʢʘʪʝʪʨʠ, ʠ ʥʘʡ-ʥʦʚʘʪʘ ʚʝʨʩʠʷ ʥʘ ʤʦʜʝʣʘ ʚ Comaneci 17, 
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ʢʦʡʪʦ ʝ ʩʲʚʤʝʩʪʠʤ ʩ 0,017-ʠʥʯʦʚʠ ʢʘʪʝʪʨʠ. ʈʘʟʜʫʚʘʥʝʪʦ ʠ ʧʨʠʙʠʨʘʥʝʪʦ 

ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʤʘʥʫʘʣʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʪʨʦʣʥʘ 

ʜʨʲʞʢʘ ʠ ʩʣʘʡʜʝʨ ʙʫʪʦʥ ï ʬʠʛ. 18. 

 

 
    (ɸ)     (ɹ) 
ʌʠʛʫʨʘ 18. ɺʨʝʤʝʥʝʥ ʩʪʝʥʪ, ʧʦʜʧʦʤʘʛʘʱ ʝʤʙʦʣʠʟʘʮʠʷʪʘ Comaneci. ʄʝʭʘʥʠʯʥʦ ʟʘʪ-

ʚʦʨʝʥ (ɸ) ʠ ʤʝʭʘʥʠʯʥʦ ʦʪʚʦʨʝʥ (ɹ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 

 

- Cascade ʫʩʪʨʦʡʩʪʚʦʪʦ e ʥʝʦʢʣʫʟʠʚʥʦ ʠ ʤʘʥʫʘʣʥʦ ʢʦʥʪʨʦʣʠʨʘʥʦ ʫʩʪ-

ʨʦʡʩʪʚʦ, ʧʨʦʝʢʪʠʨʘʥʦ ʟʘ ʚʨʝʤʝʥʥʘ ʘʩʠʩʪʝʥʮʠʷ ʧʨʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ 

ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. ʈʝʥʪʛʝʥʦʧʦʟʠʪʠʚʥʘʪʘ ʤʨʝʞʘ ʝ 

ʩʲʩʪʘʚʝʥʘ ʦʪ 42 ʥʠʪʠʥʦʣʦʚʠ ʠ ʧʣʘʪʠʥʝʥʠ ʥʠʰʢʠ, ʟʘʢʘʯʝʥʘ ʟʘ ʦʩʥʦʚʝʥ 

ʜʦʩʪʘʚʷʱ ʢʦʤʧʦʥʝʥʪ. ʉʨʝʜʥʘʪʘ ʛʦʣʝʤʠʥʘ ʥʘ ʧʦʨʘʪʘ ʚ ʧʦʣʝʪʢʘʪʘ ʝ ʧʦ-

ʤʘʣʢʘ ʦʪ 0,3 mm
2
 ʧʨʠ ʥʦʤʠʥʘʣ ʩ ʜʠʘʤʝʪʲʨ ʜʦ 3,00 mm. ʅʘʣʠʯʥʠ ʩʘ ʪʨʠ 

ʚʝʨʩʠʠ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ï Cascade M, ʧʨʠʣʦʞʠʤ ʧʨʠ ʩʲʜʦʚ ʜʠʘʤʝʪʲʨ ʦʪ 

2 ʜʦ 4 mm; Cascade L, ʧʨʠʣʦʞʠʤ ʧʨʠ ʩʲʜʦʚ ʜʠʘʤʝʪʲʨ ʦʪ 4 ʜʦ 6 mm, ʠ 

Cascade M Agile, ʧʦ-ʢʲʩʘ ʥʘ ʚʝʨʩʠʷ ʥʘ Cascade M. ɺʩʠʯʢʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʠʪʝ ʩʘ ʩʲʚʤʝʩʪʠʤ ʩ 0,021-ʠʥʯʦʚʠ ʢʘʪʝʪʨʠ. ʄʘʥʠ-

ʧʫʣʠʨʘʥʝʪʦ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʤʘʥʫʘʣʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥ-

ʪʨʦʣʥʘ ʜʨʲʞʢʘ ʠ ʨʦʪʘʮʠʦʥʝʥ ʤʘʥʰʦʥ ï ʬʠʛ. 19. 
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   (ɸ)      (ɹ) 
ʌʠʛʫʨʘ 19. ɺʨʝʤʝʥʝʥ ʩʪʝʥʪ, ʧʦʜʧʦʤʘʱʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ Cascade ï ʄʝʭʘʥʠʯʥʦ ʟʘʪ-

ʚʦʨʝʥ (ɸ) ʠ ʤʝʭʘʥʠʯʥʦ ʦʪʚʦʨʝʥ (ɹ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 

 

- ɹʘʣʦʥ-ʤʠʢʨʦʢʘʪʝʪʲʨ ï ʚʨʝʤʝʥʥʦ ʦʢʣʫʟʠʚʥʠ ʥʝʦʪʢʘʯʘʱʠ ʩʝ ʠʟʢʣʶ-

ʯʠʪʝʣʥʦ ʘʜʘʧʪʠʚʥʠ ʤʠʢʨʦʙʘʣʦʥʠ; ʝʜʥʦ- ʠ ʜʚʫʣʫʤʝʥʥʘ ʤʠʢʨʦʩʠʩʪʝʤʘ, 

ʩʲʚʤʝʩʪʠʤʘ ʩ 0,014-ʠʥʯʦʚʠ ʤʠʢʨʦʚʦʜʘʯʠ. ɿʘ ʧʦ-ʜʦʙʨʘ ʨʘʜʠʦʣʦʛʠʯʥʘ 

ʚʠʟʫʘʣʠʟʠʘʮʠʷ ʧʨʦʢʩʠʤʘʣʥʠʷʪ ʠ ʜʠʩʪʘʣʥʠʷʪ ʢʨʘʡ ʥʘ ʙʘʣʦʥʘ ʩʘ ʤʘʨʢʠ-

ʨʘʥʠ ʩ ʨʝʥʪʛʝʥʦʧʦʟʠʪʠʚʥʠ ʤʘʨʢʝʨʠ. ʄʘʢʩʠʤʘʣʥʦʪʦ ʥʘʣʷʛʘʥʝ, ʢʦʝʪʦ 

ʤʦʞʝ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ, ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 0,5 ʘʪʤʦʩʬʝʨʠ, ʠʣʠ 380 mm Hg. 

ʇʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʤʠʢʨʦʙʘʣʦʥʲʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʠ ʩ 

ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ ʟʘ ʧʦ-ʜʦʙʨʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣ ʧʦ ʚʨʝʤʝ ʥʘ 

ʝʤʙʦʣʠʟʘʮʠʷʪʘ ï ʬʠʛ. 20.   

   
 (ɸ)    (ɹ) 

ʌʠʛʫʨʘ 20. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʚʨʝʤʝʥʥʘ ʘʩʠʩʪʠʨʘʥʘ ʝʤʙʦ-

ʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʙʘʣʦʥ ʤʠʢʨʦʢʘʪʝʪʲʨ (ɸ). ʇʨʠʤʝʨʥʦ ʫʩʪʨʦʡʩʪʚʦ  in vitro ʥʘ-

ʧʲʣʥʦ ʨʘʟʜʫʪ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 
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ʇʝʨʤʘʥʝʥʪʥʠ ʧʦʜʧʦʤʘʛʘʱʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʙʝʟ ʩʚʦʡʩʪ-

ʚʘ ʜʘ ʤʦʜʫʣʠʨʘʪ ʢʨʲʚʦʪʦʢʘ ï Neuroform Atlas ʩʪʝʥʪ, LVIS Jr ʩʪʝʥʪ ʠ LVIS 

EVO ʩʪʝʥʪ ï ʬʠʛ. 21 - 23. 

- ʋʩʪʨʦʡʩʪʚʘʪʘ LVIS Jr ʠ LVIS EVO ï ʤʝʭʘʥʠʯʥʦ ʦʧʣʝʪʝʥ ʠ ʩʘʤʦ-

ʨʘʟʰʠʨʷʚʘʱ ʩʝ ʥʠʪʠʥʦʣʦʚ ʚʲʪʨʝʩʲʜʦʚ ʠʤʧʣʘʥʪ. LVIS EVO ʧʦ ʩʲʱʝʩ-

ʪʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʦʚʘ ʧʦʜʦʙʨʝʥʘ ʚʝʨʩʠʷ ʥʘ ʩʚʦʷ ʧʨʝʜʰʝʩʪʚʝʥʠʢ LVIS 

Jr. ʊʝʟʠ ʩʪʝʥʪʦʚʝ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʷʪʘ DFT (drawn filled tube) ʟʘ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʚʠʜʠʤʦʩʪʪʘ ʠ ʧʘʤʝʪʦʚʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʥʠʪʠʥʦʣʘ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʚʲʚ ʚʠʜʠʤʦʩʪʪʘ ʠ ʩʠʩʪʝʤʘʪʘ ʥʘ ʜʦʩʪʘʚʷʥʝ ʩʘ ʥʘʣʠʯʥʠ ʚ 

ʧʦʜʦʙʨʝʥʘʪʘ ʚʝʨʩʠʷ LVIS EVO. ʀ ʜʚʘʪʘ ʩʪʝʥʪʘ ʩʘ ʩʲʚʤʝʩʪʠʤʠ ʩ 

0.017ôô ʤʠʢʨʦʢʘʪʝʪʨʠʪʝ, ʢʘʪʦ ʧʨʝʧʨʦʨʲʯʠʪʝʣʥʠʪʝ ʠʤ ʪʘʨʛʝʪʥʠ ʜʠʘʤʝʪ-

ʨʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʘʨʠʨʘʪ ʦʪ 2,0 ʜʦ 4,0 mm ï ʬʠʛ. 22. 

       

   (ɸ)     (ɹ) 
ʌʠʛʫʨʘ 21. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʧʝʨʤʘʥʝʥʪʥʠ ʧʦʜʧʦʤʘʛʘʱʠ 

ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ï ʦʙʱʘ ʩʭʝʤʘ (ɸ). ʀʤʧʣʘʥʪʘʮʠʷ ʥʘ ʜʚʘ ʩʪʝʥʪʘ ʚ ĂYñ 

ʛʝʦʤʝʪʨʠʯʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ (ɹ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 
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(A) 

 

 
(B) 

 
ʌʠʛʫʨʘ 22. ʇʦʩʪʦʷʥʝʥʠ ʩʪʝʥʪʦʚe, ʧʦʜʧʦʤʘʛʘʱʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠ-

ʨʦʢʘ ʰʠʡʢʘ LVIS Jr (ɸ) ʠ LVIS EVO (ɹ) ï ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ MicroVention 

(Terumo) 

- Neuroform Atlas ʩʪʝʥʪ ʝ ʣʘʟʝʨʥʦ ʠʟʨʷʟʘʥʘ ʥʠʪʠʥʦʣʦʚʘ ʩʘʤʦʨʘʟʜʫʚʘʱʘ 

ʩʝ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʧʨʝʜʭʦʜʥʘʪʘ Neuroform stent ʪʝʭʥʦʣʦʛʠʷ. ʍʠʙʨʠʜ-

ʥʠʪ̫ ʜʠʟʘʡʥ, ʚʢʣʶʯʚʘʱ ʨʝʜʫʚʘʱʠ ʩʝ ʟʘʪʚʦʨʝʥʠ ʠ ʦʪʚʦʨʝʥʠ ʩʪʨʫʢʪʫʨ-

ʥʠ ʢʦʤʧʦʥʝʥʥʪʠ ʥʘ ʠʤʧʣʘʥʪʘ, ʚʦʜʠ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʝʥʠʝ ʚ ʪʝʭ-

ʥʠʯʝʩʢʠʪʝ ʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʚʝʜʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ. 

ʉʲʚʤʝʩʪʠʤʦʩʪʪʘ ʤʫ ʩ ʥʠʩʢʦʧʨʦʬʠʣʥʠʪʝ 0.017ôô ʤʠʢʨʦʢʘʪʝʪʨʠ ʛʦ ʧʨʘ-

ʚʷʪ ʧʨʠʣʦʞʠʤ ʧʨʠ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡ-

ʢʠ ʠ ʪʘʨʛʝʪʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʩʲʜʘ ʦʪ 3,0 ʜʦ 4,5 mm ï ʬʠʛ. 23. 

 

ʌʠʛʫʨʘ 23. ʇʦʩʪʦʷʥʝʥ ʩʪʝʥʪ, ʧʦʜʧʦʤʘʛʘʱ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠ-

ʨʦʢʘ ʧʰʠʡʢʘ Neuroform Atlas ï ʩʦʙʩʪʚʝʥo ʠʟʦʙʨʘʞʝʥʠʝ 
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ʀʥʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ï ʫʩʪʨʦʡʩʪʚʘʪʘ 

pConus, WEB, Nautilus 

 

-  ʋʩʪʨʦʡʩʪʚʦʪʦ pCONus ʝ ʭʠʙʨʠʜʝʥ ʥʠʪʠʥʦʣʦʚ ʩʘʤʦʨʘʟʛʲʚʘʱ ʩʝ ʠʤ-

ʧʣʘʥʪ, ʠʤʘʱ ʟʘ ʮʝʣ ʜʘ ʨʝʢʦʥʩʪʨʫʠʨʘ ʠ ʧʦʜʧʦʤʦʛʥʝ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ 

ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. ɼʠʩʪʘʣʥʘʪʘ ʢʦʨʦʥʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʝ ʠʟ-

ʛʨʘʜʝʥʘ ʦʪ 4 ʤʝʪʘʣʥʠ ʙʨʠʤʢʠ, ʥʘʧʦʜʦʙʷʚʘʱʠ ʚʝʥʯʝʣʠʩʪʝʪʘ. ʉʣʝʜ ʠʤ-

ʧʘʥʪʘʮʠʷ ʚ ʘʥʝʚʨʠʟʤʘʪʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʩʲʟʜʘʚʘ ʤʝʭʘʥʠʯʥʘ ʙʘʨʠʝʨʘ 

ʤʝʞʜʫ ʰʠʡʢʘʪʘ ʠ ʚʠʪʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ. ʅʘʧʲʣʥʦ ʩʲʚ-

ʤʝʩʪʠʤ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʤʠʢʨʦʢʘʪʝʪʨʠ ʩ ʚʲʪʨʝʰʝʥ ʜʠʘʤʝʪʲʨ 0,021 ʠʥ-

ʯʘ ï ʬʠʛ. 24. 

- ʋʩʪʨʦʡʩʪʚʦʪʦ WEB ʝ ʠʟʛʨʘʜʝʥʦ ʦʪ ʬʠʥʦ ʧʨʝʧʣʝʪʝʥʠ ʥʠʪʠʥʦʣʦʚʠ ʞʠ-

ʮʠ ʚʲʨʭʫ ʤʝʪʘʣʥʦ ʷʜʨʦ ʦʪ ʧʣʘʪʠʥʘ. ʂʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʠʤʧʣʘʥʪʘ ʥʘ-

ʧʦʜʦʙʷʚʘ ʩʘʤʦʨʘʟʛʲʚʘʱʘ ʩʝ ʦʚʘʣʥʘ ʩʪʨʫʢʪʫʨʘ. ʉʣʝʜ ʢʘʪʦ ʙʲʜʝ ʠʤʧʣʘʥ-

ʪʠʨʘʥʘ ʚ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ, ʫʩʪʨʦʡʩʪʚʦʪʦ ʨʝʢʦʥʩʪʨʫʠʨʘ ʧʨʝʭʦʜʘ ʤʝʞ-

ʜʫ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʠ ʣʫʤʝʥʘ ʥʘ ʚʠʪʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘ-

ʱʝʥʠʝ. ɻʲʩʪʘʪʘ ʦʧʣʝʪʢʘ ʥʘ ʢʦʤʧʘʢʪʥʘʪʘ ʤʝʪʘʣʥʘ ʨʝʰʝʪʢʘ ʥʝ ʧʦʟʚʦʣʷʚʘ 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʢʨʲʚ ʧʦ ʧʦʩʦʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʥʝʡʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, 

ʠʥʠʮʠʠʨʘʡʢʠ ʪʨʦʤʙʦʟʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʙʠʦʣʦʛʠʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 

ʰʠʡʢʘʪʘ. ʉʲʚʤʝʩʪʠʤʦʩʪʪʘ ʥʘ ʠʤʧʣʘʥʪʘ ʩ ʥʘʣʠʯʥʠʷ ʥʘʙʦʨ ʦʪ ʤʠʢʨʦʢʘ-

ʪʝʪʨʠ ʚʘʨʠʨʘ ʦʪ 0.017 ʠʥʯʘ ʜʦ 0.033 ʠʥʯʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʦʣʝʤʠʥʘʪʘ 

ʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ï ʬʠʛ. 25. 
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   (ɸ)      (ɹ) 
ʌʠʛʫʨʘ 24. pCONus ʩʪʝʥʪ in vitro ʤʘʢʨʦʩʢʦʧʩʢʠ ʧʦʛʣʝʜ ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 
 

   

(ɸ)      (ɹ) 

ʌʠʛʫʨʘ 25. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚʦʪʦ WEB (ɸ). WEB ʠʤʧʣʘʥʪʘ in vitro ʤʘʢ-

ʨʦʩʢʦʧʩʢʠ ʧʦʛʣʝʜ (ɹ) ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 

- ʋʩʪʨʦʡʩʪʚʦʪʦ Nautilus ʝ ʥʠʪʠʥʦʣʦʚ, ʩʘʤʦʨʘʟʛʲʚʘʱ ʩʝ ʠʥʪʨʘʩʘʢʫʣʘ-

ʨʝʥ ʠʤʧʣʘʥʪ, ʢʦʡʪʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ 

ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʧʠʡʢʠ. ɻʲʚʢʘʚʘʪʘ ʤʝʪʘʣʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʫʩʪʨʦʡʩ-

ʪʚʦʪʦ ʧʨʝʪʲʨʧʷʚʘ ʩʪʨʫʢʪʫʨʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʢʘʪʦ ʬʦʨʤʠʨʘ ʧʣʲʪʥʘ 

ʤʝʪʘʣʥʘ ʙʘʨʠʝʨʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʜʠʩʢ ʤʝʞʜʫ ʠʤʧʣʘʥʪʠʨʘʥʘʪʘ ʚ ʘʥʝʚ-
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ʨʠʟʤʘʪʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘ ʤʘʩʘ ʦʪ ʢʦʡʣʦʚʝ ʠ ʚʠʪʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨ̡ -

ʚʦʦʙʨʘʱʝʥʠʝ. ʋʩʪʨʦʡʩʪʚʦʪʦ ʩʝ ʜʦʩʪʘʚʷ ʯʨʝʟ ʩʪʘʥʜʘʨʪʝʥ ʤʠʢʨʦʢʘʪʝʪʲʨ 

ʩ ʤʠʥʠʤʘʣʝʥ ʚʲʪʨʝʰʝʥ ʜʠʘʤʝʪʲʨ 0,017 ʠʥʯʘ ï ʬʠʛ 26. 

          

(ɸ)     (ɹ) 

ʌʠʛʫʨʘ 26. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚʦʪʦ Nautilus (ɸ). Nautilus ʫʩʪʨʦʡʩʪʚʦʪʦ in 

vitro ʤʘʢʨʦʩʢʦʧʩʢʠ ʧʦʛʣʝʜ (ɺ) ï ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 

ʄʦʜʫʣʠʨʘʱʠ ʢʨ̡ ʚʦʪʦʢʘ ʩʪʝʥʪʦʚʝ ï ʫʩʪʨʦʡʩʪʚʘ p64, p48, p48MW 

- ʋʩʪʨʦʡʩʪʚʦʪʦ p64 ʝ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ï flow diverter, ʢʦʥʩ-

ʪʨʫʠʨʘʥ ʦʪ ʧʨʝʧʣʝʪʝʥʠ 64 ʥʠʰʢʠ ʦʪ ʥʠʢʝʣ-ʪʠʪʘʥ. ʇʨʦʢʩʠʤʘʣʥʦ ʪʫʙʫ-

ʣʘʨʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʝ ʩʲʙʨʘʥʘ ʚ 8 ʨʝʥʪʛʝʥʦʧʦʟʠʪʠʚʥʠ ʤʘʨʢʝʨʘ, ʟʘʢʘʯʝʥʠ 

ʟʘ ʜʦʩʪʘʚʷʱʘ ʧʣʘʪʠʥʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ. P64 ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ flow diverter 

ʩʪʝʥʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʲʣʥʦ ʨʝʪʨʘʭʠʨʘʥ ʠ ʨʝʧʦʟʠʮʠʦʥʠʨʘʥ 

ʧʨʝʜʠ ʤʝʭʘʥʠʯʥʦʪʦ ʤʫ ʩʝʧʘʨʠʨʘʥʝ ʦʪ ʜʦʩʪʘʚʷʱʠ ̫ʢʦʤʧʦʥʝʥʪ ʦʪ ʦʧʝ-

ʨʘʪʦʨʘ. ɼʦʩʪʘʚʷ ʩʝ ʯʨʝʟ 0,027'' ʤʠʢʨʦʢʘʪʝʪʲʨ ʚ ʜʠʘʤʝʪʨʠ, ʚʘʨʠʨʘʱʠ ʦʪ 

2,5 ʜʦ 5 mm ï ʬʠʛ. 27.  
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(ɸ)                 (ɹ) 
 ʌʠʛʫʨʘ 27. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʠ ʰʠʡʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ï ʦʙʱʘ ʩʭʝʤʘ (ɸ). ʄʦʜʫ-

ʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ p64 in vitro ʤʘʢʨʦʩʢʦʧʩʢʠ (ɹ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 

 

- ʋʩʪʨʦʡʩʪʚʦʪʦ p48 ʝ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʥʠʩʢʦʧʨʦʬʠʣʝʥ ʩʪʝʥʪ. 

ʀʤʧʣʘʥʪʲʪ ʝ ʢʦʥʩʪʨʫʠʨʘʥ ʧʦ ʪʝʭʥʦʣʦʛʠʷʪʘ DFT, ʢʘʪʦ ʚʩʷʢʘ ʝʜʥʘ ʦʪ  

48-ʪʝ ʥʠʰʢʠ ʝ ʧʨʝʧʣʝʪʝʥʘ ʩ ʧʣʘʪʠʥʘ ʟʘ ʧʦ-ʜʦʙʨʘ ʬʣʫʦʨʦʩʢʦʧʩʢʘ ʚʠʟʫ-

ʘʣʠʟʠʮʠʷ ʠ ʧʨʦʮʝʜʫʨʝʥ ʢʦʥʪʨʦʣ. ʉʪʝʥʪʲʪ ʩʝ ʜʦʩʪʘʚʷ ʦʪ ʮʝʥʪʨʘʣʥʘ ʥʝ-

ʟʘʚʠʩʠʤʦ ʧʦʜʚʠʞʥʘ ʩʠʩʪʝʤʘ, ʢʘʪʦ ʪʦʡ ʦʩʪʘʚʘ ʤʝʭʘʥʠʯʥʦ ʥʝʟʘʢʘʯʝʥ ʩ 

ʥʝʷ. ʊʦʚʘ ʦʛʨʘʥʠʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʤʫ ʜʘ ʙʲʜʝ ʨʝʪʨʘʭʠʨʘʥ ʥʘʧʲʣʥʦ 

ʩʣʝʜ ʜʦʩʪʘʚʢʘ. ʊʦʟʠ ʩʪʝʥʪ ʩʝ ʜʦʩʪʘʚʷ ʯʨʝʟ 0,021'' ʤʠʢʨʦʢʘʪʝʪʲʨ ʚ ʜʠʘ-

ʤʝʪʨʠ, ʚʘʨʠʨʘʱʠ ʦʪ 1,75 ʜʦ 3 mm ï ʬʠʛ. 28.  

 

 

ʌʠʛʫʨʘ 28. ʄʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ï p48 in vitro ʤʘʢʨʦʩʢʦʧʩʢʠ ʧʦʛʣʝʜ ï ʩʦʙʩ-

ʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 
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- ʋʩʪʨʦʡʩʪʚʦʪʦ p64 MW ʝ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ 

ʥʠʩʢʦʧʨʦʬʠʣʝʥ ʩʪʝʥʪ. ʀʤʧʣʘʥʪʲʪ ʝ ʪʝʭʥʠʯʝʩʢʘ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ p64 

flow diverter ʩʪʝʥʪʘ, ʢʘʪʦ ʦʩʥʦʚʥʘʪʘ ʨʘʟʣʠʢʘ ʝ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʥʘ ʪʦʟʠ 

ʠʤʧʣʘʥʪ ʜʘ ʙʲʜʝ ʨʝʪʨʘʭʠʨʘʥ ʥʘʧʲʣʥʦ ʩʣʝʜ ʜʦʩʪʘʚʢʘ. ʋʩʪʨʦʡʩʪʚʘʪʘ p64 

MW ʩʝ ʜʦʩʪʘʚʷʪ ʚ ʢʨʘʥʠʦʮʝʨʚʠʢʘʣʥʘʪʘ ʚʘʩʢʫʣʘʪʫʨʘ ʯʨʝʟ ʤʠʢʨʦʢʘʪʝ-

ʪʲʨ ʩ ʚʲʪʨʝʰʝʥ ʜʠʘʤʝʪʲʨ 0,021ôô. ʉʲʱʝʩʪʚʫʚʘʪ ʜʚʝ ʚʝʨʩʠʠ ʥʘ ʫʩʪ-

ʨʦʡʩʪʚʦʪʦ p64 MW ʙʝʟ ʘʥʪʠʪʨʦʤʙʦʪʠʯʥʦ ʧʦʢʨʠʪʠʝ ʠ p64 MW HPC ʩ 

ʘʥʪʠʪʨʦʤʙʦʪʠʯʥʦ ʧʦʢʨʠʪʠʝ. ʀʤʧʣʘʥʪʠʪʝ ʩʝ ʧʨʝʜʣʘʛʘʪ ʚ ʨʘʟʤʝʨʠ ʦʪ 

3,0 ʜʦ 5 mm ï ʬʠʛ. 29. 

 

ʌʠʛʫʨʘ 29. ʄʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ï p64 MW in vitro ʤʘʢʨʦʩʢʦʧʩʢʠ ʧʦʛʣʝʜ ï 

ʩʦʙʩʪʚʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

 
 

2. ʂʣʠʥʠʯʥʠ, ʣʘʙʦʨʘʪʦʨʥʠ ʠ ʜʨʫʛʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦ-

ʜʠ ʠ ʝʪʠʯʝʥ ʧʦʜʭʦʜ  

ʇʨʠ ʚʩʝʢʠ ʧʘʮʠʝʥʪ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʩʪʘʥʜʘʨʪʥʠ ʢʨʲʚʥʠ ʠ ʙʠʦʭʠʤʠʯ-

ʥʠ ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʥʘ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʠ ʩʲʨ-

ʮʝʪʦ, ʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʦʘʛʫʣʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʠ ʢʨʝʘʪʠʥʠʥʘ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʘʥʪʠʘʣʝʨʛʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ, ʝʭʦʛʨʘʬʠʷ ʠ ʜʨʫʛʠ ʠʟʩ-

ʣʝʜʚʘʥʠʷ ʠ ʢʦʥʩʫʣʪʘʮʠʠ. ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ, ʟʘ ʢʦʠʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʧʨʠʣʦ-

ʞʝʥʠʝ ʥʘ ʧʦʩʪʦʷʥʝʥ ʚʲʪʨʝʩʲʜʦʚ ʠʤʧʣʘʥʪ ï ʩʪʝʥʪ, ʩʲʩ ʠʣʠ ʙʝʟ ʤʦʜʫʣʠʨʘ-

ʱʠ ʢʨʲʚʦʪʦʢʘ ʩʚʦʡʩʪʚʘ, ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʮʝ-

ʣʷʱʠ ʜʘ ʦʧʨʝʜʝʣʷʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʜʫʨʥʦ ʥʝʦʙʭʦʜʠʤʘʪʘ ʜʚʦʡʥʘ 

ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ. 
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ɺʩʝʢʠ ʧʘʮʠʝʥʪ ʩʝ ʨʘʟʛʣʝʞʜʘ ʦʙʩʪʦʡʥʦ ʥʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʢʣʠ-

ʥʠʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠ ʦʙʩʲʞʜʘʥʠʷ ʦʪ ʥʝʚʨʦʭʠʨʫʨʟʠ, ʨʝʥʪʛʝʥʦʣʦʟʠ, ʥʝʚ-

ʨʦʣʦʟʠ ʠ ʘʥʝʩʪʝʟʠʦʣʦʟʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʠ ʧʘʨʘʢʣʠʥʠʯʥʠʪʝ ʜʘʥ-

ʥʠ ʠ ʥʘʭʦʜʢʘʪʘ ʦʪ ʦʙʨʘʟʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʚʟʝʤʘʰʝ ʨʝʰʝʥʠʝ ʟʘ ʪʝʨʘʧʝʚ-

ʪʠʯʥʘʪʘ ʩʪʨʘʪʝʛʠʷ, ʢʦʝʪʦ ʩʝ ʧʨʝʜʣʘʛʘʰʝ ʥʘ ʧʘʮʠʝʥʪʘ, ʨʝʩʧ. ʙʣʠʟʢʠʪʝ.  

ʇʘʮʠʝʥʪʲʪ ʠʣʠ ʙʣʠʟʢʠʪʝ ʙʠʚʘʪ ʟʘʧʦʟʥʘʚʘʥʠ ʩ ʨʠʩʢʦʚʝʪʝ ʦʪ ʧʨʦʮʝʜʫ-

ʨʘʪʘ ʠ ʧʦʜʧʠʩʚʘʪ ʙʣʘʥʢʘ ʟʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ ʥʘ ʋʄɹɸʃ Ăʉʚ. ʀʚʘʥ 

ʈʠʣʩʢʠñ ɽɸɼ ʧʨʝʜʠ ʠʟʚʲʨʰʚʘʥʝʪʦ Ⱬ. ɿʘ ʤʦʜʝʣʠ ʥʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ 

ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʫʪʚʲʨʜʝʥʠ ʥʝʤʩʢʠ ʦʙʨʘʟʮʠ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʝʪʠʯʥʠʷ ʢʦʜʝʢʩ 

ʥʘ ɹʃʉ ʠ ʥʘ ʉʲʶʟʘ ʥʘ ʤʝʜʠʮʠʥʩʢʠʪʝ ʜʨʫʞʝʩʪʚʘ ʚ ɹʲʣʛʘʨʠʷ, ʧʨʘʚʘʪʘ ʥʘ ʧʘ-

ʮʠʝʥʪʠʪʝ, ʢʣʝʪʚʘʪʘ ʥʘ ʍʠʧʦʢʨʘʪ ʠ ʙʲʣʛʘʨʩʢʦʪʦ ʤʝʜʠʮʠʥʩʢʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪ-

ʚʦ (ʇʨʠʣʦʞʝʥʠʝ ˉ 5 ï ɼʝʢʣʘʨʘʮʠʷ ʟʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ ʟʘ ʧʨʦʚʝʞʜʘ-

ʥʝ ʥʘ ʘʥʛʠʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʠ/ʠʣʠ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʚ ʆʪ-

ʜʝʣʝʥʠʝʪʦ ʧʦ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʢʲʤ ʋʄɹɸʃ ñʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò ɽɸɼ; 

ʇʨʠʣʦʞʝʥʠʝ ˉ 6 ï ʆʙʱʘ ʜʝʢʣʘʨʘʮʠʷ ʟʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ ʟʘ ʧʘʮʠʝʥ-

ʪʠʪʝ ʥʘ ʋʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò ɽɸɼ).  

 

3. ʆʙʱʘ ʩʭʝʤʘ ʠ ʇʨʦʪʦʢʦʣ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ  

¶ ɺʩʠʯʢʠ ʝʤʙʦʣʠʟʘʮʠʠ ʩʝ ʠʟʚʲʨʰʚʘʭʘ ʧʦʜ ʦʙʱʘ ʘʥʝʩʪʝʟʠʷ.  

¶ ʉʠʩʪʦʣʥʦʪʦ ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʩʝ ʢʦʥʪ-

ʨʦʣʠʨʘʰʝ ʤʝʞʜʫ 100 ʠ 110 mm Hg.  

¶ ʀʟʧʦʣʟʚʘʰʝ ʩʝ ʜʚʫʩʪʨʘʥʝʥ ʬʝʤʦʨʘʣʝʥ, ʜʚʫʩʪʨʘʥʝʥ ʜʠʩʪʘʣʝʥ ʠʣʠ 

ʧʨʦʢʩʠʤʘʣʝʥ ʨʘʜʠʘʣʝʥ ʜʦʩʪʲʧ ʧʦ Seldinger (ʥʘʡ-ʨʷʜʢʦ ï ʣʷʚʘ ʬʝʤʦʨʘʣʥʘ ʠ 

ʣʷʚʘ ʨʘʜʠʘʣʥʘ ʘʨʪʝʨʠʷ ʟʘ ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʧʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʦʧʲʣ-

ʥʠʪʝʣʝʥ ʘʨʪʝʨʠʘʣʝʥ ʜʦʩʪʲʧ ʠʣʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ).  

¶ ɺ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 11-ʩʘʥʪʠʤʝʪʨʦʚʠ 6F 

ʠʥʪʨʦʜʶʩʝʨʠ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʠʣʥʦ ʥʘʛʲʥʘʪʘ ʠ/ʠʣʠ ʝʣʦʥʛʠʨʘʥʘ ʘʥʘʪʦ-

ʤʠʷ ʥʘ ʘʦʨʪʥʘʪʘ ʜʲʛʘ, ʩʫʧʨʘʘʦʨʪʘʣʥʠʪʝ ʠ ʤʦʟʲʯʥʠʪʝ ʩʲʜʦʚʝ ʠʟʧʦʣʟʚʘʭʤʝ 
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ʜʲʣʛʠ ʢʘʪʝʪʨʠ ʜʝʟʠʣʝʪʘ (Destination ʠʣʠ Asahi Fubuki 90 ʩm) ʟʘ ʧʦ-ʜʦʙʨʘ 

ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʩʪʘʙʠʣʥʦʩʪ, ʩ ʢʦʠʪʦ ʩʝ ʫʣʝʩʥʷʚʘ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʜʠʩʪʘʣʥʘ-

ʪʘ ʠ ʩʝʣʝʢʪʠʚʥʘ ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠʣʠ ʞʝʣʘʥʠʷ ʘʨʪʝ-

ʨʠʘʣʝʥ ʩʲʜ.  

¶ ɺ ʣʫʤʝʥʘ ʥʘ ʜʝʟʠʣʝʪʘʪʘ ʩʝ ʧʦʩʪʘʚʷʭʘ ʚʲʚʝʞʜʘʱʠ ʢʘʪʝʪʨʠ (5F, 6F 

ʠ 7F), ʩ ʢʦʠʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʭʠʜʨʦʬʠʣʥʠ ʚʦʜʘʯʠ (0,0035ñ) ʩʝ ʜʦʩʪʠʛʘʪ 

ʦʙʱʠʪʝ ʢʘʨʦʪʠʜʥʠ ʘʨʪʝʨʠʠ ʠ ʩʝʣʝʢʪʠʚʥʦ ʚʲʪʨʝʰʥʠʪʝ ʠʣʠ ʚʲʥʰʥʠʪʝ ʢʘ-

ʨʦʪʠʜʥʠ ʘʨʪʝʨʠʠ. ʇʨʠ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ 

ʠʟʧʦʣʟʚʘʤʝ ʥʘʡ-ʯʝʩʪʦ 6F Chapareon ʚʦʜʝʱʠ ʢʘʪʝʪʨʠ ʩ ʧʦʜʭʦʜʷʱʘ ʨʠʛʠʜ-

ʥʦʩʪ/ʩʪʘʙʠʣʥʦʩʪ ʠ ʥʝʦʙʭʦʜʠʤʦ ʭʠʜʨʦʬʠʣʥʦ ʧʦʢʨʠʪʠʝ.  

¶ ʇʦ ʚʨʝʤʝ ʥʘ ʮʷʣʘʪʘ ʧʨʦʮʝʜʫʨʘ ʩʠʩʪʝʤʘʪʘ ʦʪ ʚʲʚʝʞʜʘʱʠ ʢʘʪʝʪʨʠ ʩʝ 

ʧʨʦʤʠʚʘʰʝ ʧʦʜ ʥʘʣʷʛʘʥʝ ʩ ʠʟʦʦʩʤʦʣʘʨʝʥ ʨʘʟʪʚʦʨ 500 ml 0,9% NaCl, ʧʨʠʤʝ-

ʩʝʥ ʩ 15 mg ʥʠʤʦʜʠʧʠʥ. ɺ ʪʷʭ ʩʝ ʧʦʩʪʘʚʷʪ ʤʠʢʨʦʢʘʪʝʪʨʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʢʘʪʝ-

ʪʝʨʠʟʠʨʘʪ ʠ ʥʘʡ-ʜʠʩʪʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʩʲʜʦʚʝʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ 

ʧʨʠʮʝʣʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʠʣʠ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ.  

¶ ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʝ-

ʤʝʥʥʦ ʘʩʠʩʪʠʨʘʱʠ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʤʝʪʦʜʠ ʠʟʧʦʣʟʚʘʭʤʝ ʦʩʥʦʚʥʦ 

ʤʠʢʨʦʢʘʪʝʪʨʠ ʩ ʨʘʟʤʝʨʠ ʦʪ 1,6F ʜʦ 1,7F (Echelon 10, Excelsior SL 10). ʅʘʚʠ-

ʛʘʮʠʷʪʘ ʠ ʜʠʩʪʘʣʥʘʪʘ ʠʤ ʜʦʩʪʘʚʢʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʭʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʠ 

ʤʠʢʨʦʚʦʜʘʯʠ ï ʩ ʛʦʣʝʤʠʥʘ ʜʦ 0,014ñ (Traxess, Syncro, Transed, Portal). ʉʣʝʜ 

ʜʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʘʪʘ ʧʦʟʠʮʠʷ ʩ ʚʲʨʭʘ ʥʘ ʤʠʢʨʦʢʘʪʝʪʲʨʘ ʩʣʝʜʚʘʰʝ ʧʦʜʛʦ-

ʪʦʚʢʘ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ï ʧʨʦʤʠʚʢʘ ʥʘ ʢʘʪʝʪʲʨʘ ʧʦʜ ʥʘʣʷʛʘʥʝ ʩ ʭʝʧʘʨʠʥʠ-

ʟʠʨʘʥ ʠʟʦʦʩʤʦʣʘʨʝʥ ʨʘʟʪʚʦʨ 500 ml 0,9% NaCl. ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʩʝ ʦʩʲʱʝʩ-

ʪʚʷʚʘʰʝ ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʧʦʜʧʦʤʘʛʘʱʦʪʦ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʫʩʪʨʦʡʩʪʚʦ ï 

Comaneci ʚʨʝʤʝʥʝʥ ʩʪʝʥʪ ʠʣʠ ʤʠʢʨʦʢʘʪʝʪʲʨ ʙʘʣʦʥ.  

¶ ʉʣʝʜ ʫʩʧʝʰʥʘʪʘ ʜʦʩʪʘʚʢʘ ʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʦʜʧʦʤʘʛʘʱʦʪʦ ʝʤʙʦ-

ʣʠʟʘʮʠʷʪʘ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʜʚʘʰʝ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʲʨʚʠʷ ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ 

ʢʦʡʣ. ɼʝʧʦʟʠʨʘʭʘ ʩʝ ʪʦʣʢʦʚʘ ʢʦʡʣʦʚʝ, ʢʦʣʢʦʪʦ ʝ ʪʝʭʥʠʯʝʩʢʠ ʚʲʟʤʦʞʥʦ ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʧʲʣʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ. ʇʨʝʜʠ ʤʝ-

ʭʘʥʠʯʥʘʪʘ ʠʣʠ ʭʠʜʨʦʣʠʟʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ Ăʦʪʢʘʯʚʘʥʝñ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥ-
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ʥʠʷ ʢʦʡʣ ʩʝ ʧʨʦʚʝʞʜʘʰʝ Ăʪʝʩʪñ ʟʘ ʦʮʝʥʷʚʘʥʝ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʠʟʛʨʘʜʝʥʘ-

ʪʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ, ʢʘʪʦ ʧʦʜʧʦʤʘʛʘʱʦʪʦ ʫʩʪʨʦʡʩ-

ʪʚʦ (ʙʘʣʦʥ, ʚʨʝʤʝʥʝʥ ʩʪʝʥʪ Comaneci) ʩʝ ʧʨʠʙʠʨʘʰʝ.  

¶ ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ, ʥʘʣʘʛʘʱʠ ʧʝʨ-

ʤʘʥʝʥʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩ ʧʦʩʣʝʜʚʘʱʘ 

ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ, ʠʟʧʦʣʟʚʘʭʤʝ ʩʠʤʫʣʪʘʥʪʥʦ ʥʘʙʦʨ ʦʪ 2 ʜʦ 3 ʦʪ ʛʦʨʝʦ-

ʧʠʩʘʥʠʪʝ ʤʠʢʨʦʢʘʪʝʪʨʠ. ʊʷʭʥʘʪʘ ʥʘʚʠʛʘʮʠʷ ʠ ʜʠʩʪʘʣʥʘ ʜʦʩʪʘʚʢʘ ʩʝ ʦʩʲ-

ʱʝʩʪʚʷʚʘʰʝ ʦʪʥʦʚʦ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʨʝʦʧʠʩʘʥʠʪʝ ʤʠʢʨʦʚʦʜʘʯʠ. ʉʣʝʜ ʜʦʩ-

ʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʘʪʘ ʧʦʟʠʮʠʷ ʩ ʚʲʨʭʘ ʥʘ ʤʠʢʨʦʢʘʪʝʪʲʨʘ ʩʣʝʜʚʘʰʝ ʧʦʜʛʦʪʦʚ-

ʢʘ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ï ʧʨʦʤʠʚʢʘ ʥʘ ʢʘʪʝʪʲʨʘ ʧʦʜ ʥʘʣʷʛʘʥʝ ʩ ʭʝʧʘʨʠʥʠʟʠʨʘʥ 

ʠʟʦʦʩʤʦʣʘʨʝʥ ʨʘʟʪʚʦʨ 500 ml 0,9% NaCl. ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ-

ʰʝ ʠʤʧʣʘʥʪʠʨʘʥʝʪʦ ʥʘ ʠʟʙʨʘʥ ʦʪ ʦʧʝʨʘʪʦʨʘ ʧʝʨʤʘʥʝʥʪʝʥ ʩʪʝʥʪ ï Neuroform 

Atlas, LVIS EVO, LVIS Jr.  

¶ ʉʣʝʜ ʫʩʧʝʰʥʘ ʜʦʩʪʘʚʢʘ ʥʘ ʧʝʨʤʘʥʝʥʪʥʠʷ ʩʪʝʥʪ ʩ ʨʘʜʠʦʣʦʛʠʯʥʦ ʚʝ-

ʨʠʬʠʮʠʨʘʥʝ ʥʘ ʥʝʛʦʚʘʪʘ ʞʝʣʘʥʘ ʧʦʟʠʮʠʷ, ʩʣʝʜʚʘʰʝ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʲʨʚʠʷ 

ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʢʦʡʣ. ɼʝʧʦʟʠʨʘʭʘ ʩʝ ʪʦʣʢʦʚʘ ʢʦʡʣʦʚʝ, ʢʦʣʢʦʪʦ ʝ ʪʝʭʥʠ-

ʯʝʩʢʠ ʚʲʟʤʦʞʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʧʲʣʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʪʘʨʛʝʪʥʘʪʘ 

ʘʥʝʚʨʠʟʤʘ.  

¶ ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ ʘʥʝʚʨʠʟʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥ-

ʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʠʟʧʦʣʟʚʘʭʤʝ ʦʩʥʦʚʥʦ ʤʠʢʨʦ-

ʢʘʪʝʪʨʠ ʩ ʨʘʟʤʝʨʠ ʦʪ 1,7F ʜʦ 2,1 (VIA 17, Headway 17, Headway 21, 

Excelsior XT 21). ʅʘʚʠʛʘʮʠʷʪʘ ʠʤ ʠ ʜʠʩʪʘʣʥʘʪʘ ʠʤ ʜʦʩʪʘʚʢʘ ʩʝ ʦʩʲʱʝʩʪ-

ʚʷʚʘʭʘ ʦʪʥʦʚʦ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʨʝʦʧʠʩʘʥʠʪʝ ʤʠʢʨʦʚʦʜʘʯʠ. ʉʣʝʜ ʜʦʩʪʠʛʘʥʝ 

ʥʘ ʞʝʣʘʥʘʪʘ ʧʦʟʠʮʠʷ ʩ ʚʲʨʭʘ ʥʘ ʤʠʢʨʦʢʘʪʝʪʲʨʘ ʩʣʝʜʚʘʰʝ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʝʤ-

ʙʦʣʠʟʘʮʠʷʪʘ ï ʧʨʦʤʠʚʢʘ ʥʘ ʢʘʪʝʪʲʨʘ ʧʦʜ ʥʘʣʷʛʘʥʝ ʩ ʭʝʧʘʨʠʥʠʟʠʨʘʥ ʠʟʦʦʩ-

ʤʦʣʘʨʝʥ ʨʘʟʪʚʦʨ 500 ml 0,9% NaCl. ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʰʝ 

ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʙʨʘʥo ʦʪ ʦʧʝʨʘʪʦʨʘ ʫʩʪʨʦʡʩʪʚʦ pCONus, 

WEB ʠʣʠ Nautilus. ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʘʩʠʩʪʠʨʘʱʠʪʝ ʫʩʪʨʦʡʩ-

ʪʚʘ pCONus ʠ Nautilus, ʩʣʝʜ ʪʷʭʥʘʪʘ ʧʨʝʮʠʟʥʘ ʠʤʧʣʘʥʪʘʮʠʷ ʚ ʘʥʝʚʨʠʟʤʘ-

ʪʘ ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʦʙʣʠʪʝʨʠʨʘʥʝʪʦ Ⱬ ʩ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ. ʇʨʠ 
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ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʤʧʣʘʥʪʠʨʘʥʝ ʥʘ WEB ʫʩʪʨʦʡʩ-

ʪʚʦ ʫʧʦʪʨʝʙʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ ʥʝ ʩʝ ʥʘʣʘʛʘ. 

¶ ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ ʘʥʝʚʨʠʟʤʠ ʧʦʩʨʝʜʩʪʚʦʤ 

flow-diverter ʩʪʝʥʪʦʚʝ ʠʟʧʦʣʟʚʘʭʤʝ ʤʠʢʨʦʢʘʪʝʪʨʠ ʦʩʥʦʚʥʦ ʩ ʨʘʟʤʝʨʠ ʦʪ 

2,1F ʜʦ 2,7F (Excelsior XT 27, Phenom 21, Phenom 27). ʅʘʚʠʛʘʮʠʷʪʘ ʠʤ ʠ 

ʜʠʩʪʘʣʥʘʪʘ ʠʤ ʜʦʩʪʘʚʢʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʭʘ ʦʪʥʦʚʦ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʨʝʦʧʠ-

ʩʘʥʠʪʝ ʤʠʢʨʦʚʦʜʘʯʠ. ʉʣʝʜ ʜʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʘʪʘ ʧʦʟʠʮʠʷ ʩ ʚʲʨʭʘ ʥʘ ʤʠʢ-

ʨʦʢʘʪʝʪʲʨʘ ʩʣʝʜʚʘʰʝ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ï ʧʨʦʤʠʚʢʘ ʥʘ ʢʘʪʝʪʲʨʘ 

ʧʦʜ ʥʘʣʷʛʘʥʝ ʩ ʭʝʧʘʨʠʥʠʟʠʨʘʥ ʠʟʦʦʩʤʦʣʘʨʝʥ ʨʘʟʪʚʦʨ 500 ml 0,9% NaCl. ʅʘ 

ʩʣʝʜʚʘʱ ʝʪʘʧ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʰʝ ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʙʨʘʥ ʦʪ 

ʦʧʝʨʘʪʦʨʘ flow-diverter ʩʪʝʥʪ ï p64, p48, p48 MW.  

¶ ʈʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʠ ʝʪʘʧʥʦ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʜʦʢʫʤʝʥ-

ʪʠʨʘʭʘ ʯʨʝʟ ʢʦʥʪʨʦʣʥʘ ʘʥʛʠʦʛʨʘʬʠʷ. ʇʨʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʠʷ ʨʝʟʫʣʪʘʪ 

ʩʣʝʜʚʘʰʝ ʚʥʠʤʘʪʝʣʥʘ ʨʝʪʨʘʢʮʠʷ ʥʘ ʚʲʚʝʜʝʥʠʪʝ ʢʘʪʝʪʨʠ ʠ ʤʠʢʨʦʢʘʪʝʪʨʠ 

ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ.  

¶ ʋʩʧʝʰʥʘ ʭʝʤʦʩʪʘʟʘ ʠ ʢʦʤʧʨʝʩʠʦʥʥʘ ʧʨʝʚʨʲʟʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʧʫʥʢʮʠʦʥʥʠʪʝ ʤʝʩʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʘʨʪʝʨʠʘʣʝʥ ʜʦʩʪʲʧ.  

¶ ʉʣʝʜʚʘʰʝ ʩʣʝʜʧʨʦʮʝʜʫʨʥʦ ʘʢʪʠʚʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ 

ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʠʥʪʝʥʟʠʚʥʠ ʟʚʝʥʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʧʦʜʦʙʝʥ ʪʠʧ 

ʟʘʙʦʣʷʚʘʥʠʷ.  

¶ ʅʘʟʥʘʯʘʚʘʭʘ ʩʝ ʢʦʥʪʨʦʣʥʠ ʦʙʨʘʟʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʩʲʦʙʨʘʟʝʥʠ ʩ 

ʢʦʥʢʨʝʪʠʢʘʪʘ ʥʘ ʚʩʝʢʠ ʢʘʟʫʩ.  
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4. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ 

ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʘ ʢʘʯʝʩʪʚʝʥʠ, ʢʦʝʪʦ 

ʩʝ ʦʪʨʘʟʠ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ. ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ 

ʚʢʣʶʯʝʥʠ 791 ʧʘʮʠʝʥʪʠ, ʥʦ ʚʩʝʢʠ ʩʣʫʯʘʡ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʠʣʠ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʝ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʝʥ. ɺ ʥʷ-

ʢʦʠ ʦʪ ʢʣʘʩʠʬʠʢʘʮʠʠʪʝ ʛʨʫʧʠʨʘʭʤʝ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʟʘ ʮʝʣʠʪʝ ʥʘ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ.  

ɸ. ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ 

1. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ (ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ) ï ʩʨʝʜʥʘ ʩʪʦʡ-

ʥʦʩʪ, ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ, ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ.  

2. ʏʝʩʪʦʪʝʥ ʘʥʘʣʠʟ (ʥʦʤʠʥʘʣʥʠ ʠ ʨʘʥʛʦʚʠ ʧʨʦʤʝʥʣʠʚʠ), ʘʙʩʦʣʶʪʥʠ 

ʠ ʦʪʥʦʩʠʪʝʣʥʠ ʯʝʩʪʦʪʠ.  

3. ɻʨʘʬʠʯʝʥ ʘʥʘʣʠʟ (ʩʝʢʪʦʨʥʠ ʠ ʢʦʣʦʥʥʠ ʜʠʘʛʨʘʤʠ, ʭʠʩʪʦʛʨʘʤʠ).  

ɹ. ʄʝʪʦʜʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ  

1. ʅʝʧʘʨʘʤʝʪʨʠʯʝʥ ʪʝʩʪ ʥʘ ʐʘʧʠʨʦ-ʋʠʣʢ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʬʦʨʤʘʪʘ 

ʥʘ ʯʝʩʪʦʪʥʠʪʝ ʨʘʟʧʨʝʜʝʣʝʥʠʷ. ʇʨʦʚʝʨʢʘʪʘ ʝ ʩʧʨʷʤʦ ʬʦʨʤʘʪʘ ʥʘ ʥʦʨʤʘʣ-

ʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ.  

2. ʂʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʉʧʠʲʨʤʲʥ, ʠʣʠ Spearmanôs correlation, 

ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʥʛʦʚʠ ʧʨʦʤʝʥʣʠʚʠ ʠʣʠ ʪʘʢʠʚʘ ʩ 

ʨʘʟʣʠʯʥʦ ʦʪ ʥʦʨʤʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʟʘʚʠʩʠʤʦʩʪʪʘ ʩʝ ʦʪʨʘ-

ʟʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʢʦʨʝʣʘʮʠʷ, ʠʣʠ Spearmanôs correlation 

coefficient (r), ʩ ʧʦʣʦʞʠʪʝʣʝʥ ʠʣʠ ʦʪʨʠʮʘʪʝʣʝʥ ʟʥʘʢ, ʦʪʨʘʟʷʚʘʱ ʧʦʩʦʢʘʪʘ 

ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ. 

3. ʃʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ.  

4. ʄʥʦʞʝʩʪʚʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ.  

5. ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʠʣʠ ʪʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʚʝ ʢʘʪʝʛʦʨʠʡʥʠ ʧʨʦʤʝʥʣʠʚʠ.  
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6. Phi-ʪʝʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʜʚʝʪʝ 

ʢʘʪʝʛʦʨʠʡʥʠ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʦʪʨʘʟʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ Phi-ʢʦʝʬʠʮʠʝʥʪ. ʇʨʠ 

ʩʪʦʡʥʦʩʪʠ, ʙʣʠʟʢʠ ʜʦ 0,1, ʩʠʣʘʪʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʝ ʥʠʩʢʘ, ʧʨʠ ʩʪʦʡʥʦʩʪʠ, 

ʙʣʠʟʢʠ ʜʦ 0,3, ʩʠʣʘʪʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʝ ʫʤʝʨʝʥʘ, ʘ ʧʨʠ ʩʪʦʡʥʦʩʪʠ, ʙʣʠʟʢʠ 

ʜʦ 0,5, ʩʠʣʘʪʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʝ ʚʠʩʦʢʘ. 

7. ʃʦʛʠʩʪʠʯʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʡʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ.  

8. ʅʝʧʘʨʘʤʝʪʨʠʯʝʥ ʪʝʩʪ ʥʘ ʄʘʥ-ʋʠʪʥʠ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʚʝ ʥʝʟʘ-

ʚʠʩʠʤʠ ʛʨʫʧʠ (ʧʨʠ ʨʘʟʧʨʝʜʝʣeʥʠʝ, ʨʘʟʣʠʯʥʦ ʦʪ ʥʦʨʤʘʣʥʦʪʦ). 

9. T-ʪʝʩʪ (Independent sample T-test) ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʚʝ ʥʝʟʘʚʠ-

ʩʠʤʠ ʛʨʫʧʠ (ʧʨʠ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ). 

10. ʅʝʧʘʨʘʤʝʪʨʠʯʝʥ ʪʝʩʪ ʥʘ Cohrane-Armitage ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʪʝʥʜʝʥʮʠʷ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʡʥʠ ʧʨʦʤʝʥʣʠʚʠ.  

 

ʀʟʧʦʣʟʚʘʥʦʪʦ ʢʨʠʪʠʯʥʦ ʥʠʚʦ ʥʘ ʟʥʘʯʠʤʦʩʪ e a = 0,05. ʉʲʦʪʚʝʪʥʘʪʘ 

ʥʫʣʝʚʘ ʭʠʧʦʪʝʟʘ ʩʝ ʦʪʭʚʲʨʣʷ, ʢʦʛʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ p (p-value) ʝ ʧʦ-ʤʘʣʢʘ 

ʦʪ a.  

ɿʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʠʟʧʦʣʟʚʘʥ ʩʧʝʮʠʘʣʠ-

ʟʠʨʘʥʠʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʘʢʝʪ SPSS ʚʝʨʩʠʷ 23.0.  
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ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʥʘʩʦʯʝʥʠ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ 

ʣʝʯʝʥʠʝ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠ-

ʨʦʢʠ ʰʠʡʢʠ  

ʉ ʮʝʣ ʷʩʥʦʪʘ ʠ ʪʦʯʥʦʩʪ ʩʠʩʪʝʤʘʪʠʟʠʨʘʭʤʝ ʦʪʜʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ 

ʨʘʟʣʠʯʥʠ ʤʦʜʫʣʠ ʩ ʪʘʙʣʠʯʥʦ, ʦʙʨʘʟʥʦ ʠ ʪʝʢʩʪʦʚʦ ʧʨʝʜʩʪʘʚʷʥʝ. ʈʝʟʫʣʪʘ-

ʪʠʪʝ ʩʘ ʦʙʦʙʱʝʥʠ ʚ 60 ʬʠʛʫʨʠ, 27 ʪʘʙʣʠʮʠ, 88 ʠʟʦʙʨʘʞʝʥʠʷ ʠ 11 ʢʣʠʥʠʯ-

ʥʠ ʩʣʫʯʘʷ.  

ʇʦʣ ʠ ʚʲʟʨʘʩʪ 

ɺ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʟʘ ʧʝʨʠʦʜ ʦʪ 10 ʛʦʜʠʥʠ ʩʘ ʚʢʣʶʯʝʥʠ 791 

ʧʘʮʠʝʥʪʠ ʩ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʘ ʝʜʠʥʠʯʥʘ ʨʫʧʪʫʨʠʨʘʣʘ ʠʣʠ ʥʝʨʫʨʧʪʫʨʠʘʣʘ 

ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. ʀʟʩʣʝʜʚʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʠʟʧʲʣʥʷ-

ʚʘʭʘ ʢʨʠʪʝʨʠʷ ʟʘ ʢʦʤʧʣʝʢʩʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ. ʇʘʮʠ-

ʝʥʪʠʪʝ ʩʘ ʥʘ ʚʲʟʨʘʩʪ ʤʝʞʜʫ 12 ʠ 86 ʛʦʜ., ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ï 52,94 ° 12,55. 

ʆʪ ʪʷʭ 408 ʩʘ ʤʲʞʝ (51,6%) ʠ 383 ʞʝʥʠ (48,4%), ʢʘʪʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ 

ʤʝʞʜʫ ʧʦʣʦʚʝʪʝ ʝ ɾ:ʄ = 1:1,06. ɼʦʧʲʣʥʠʪʝʣʥʦ ʧʨʦʚʝʜʝʥʠʷʪ ʪʝʩʪ ʥʘ 

Mann-Whitney ʥʝ ʦʪʯʝʪʝ ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ ʚʲʚ ʚʲʟʨʘʩʪʪʘ ʤʝʞʜʫ ʧʦʣʦ-

ʚʝʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʘʪʘ ʧʦʧʫʣʘʮʠʷ ï p = 0,130. ʊʦʚʘ ʢʦʨʝʩʧʦʥʜʠʨʘ ʥʘ ʧʦʧʫ-

ʣʘʮʠʦʥʥʘ ʯʝʩʪʦʪʘ ʩ ʜʠʨʝʢʪʥʦ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʤʲʞʢʠ ʧʦʣ 

ʩʧʨʷʤʦ ʪʝʟʠ ʦʪ ʞʝʥʩʢʠ. ʉʣʝʜ ʦʩʲʱʝʩʪʚʝʥ ʪʝʩʪ ʥʘ Shapiro-Wilk ʟʘ ʠʟʩʣʝʜ-

ʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ, 

ʚʢʣʶʯʝʥʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ, ʩʪʘʥʘ ʷʩʥʦ, ʯʝ ʚʩʠʯʢʠ ʪʝ ʥʷʤʘʪ ʥʦʨʤʘʣʥʦ ʨʘʟʧ-

ʨʝʜʝʣʝʥʠʝ, ʩʲʦʪʚʝʪʥʦ p = 0,000. ɼʘʥʥʠʪʝ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʮʠ 5 

ʠ 6 ʠ ʬʠʛʫʨʠ 30 ʠ 32. 

ɺʲʟʨʘʩʪʦʚʠʷʪ ʧʠʢ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʤʲʞʢʠ ʧʦʣ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʝ 

ʤʝʞʜʫ 60 ʠ 65 ʛʦʜʠʥʠ, ʩʨʝʜʥʦ 63,2 ʛʦʜʠʥʠ. ʇʠʢʲʪ ʧʨʠ ʞʝʥʠʪʝ ʝ ʤʝʞʜʫ 55 

ʠ 60 ʛʦʜʠʥʠ, ʩʨʝʜʥʦ 55,7 ʛʦʜʠʥʠ.  
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ʌʠʛʫʨʘ 30. ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʚʲʟʨʘʩʪ (n = 791) 

 

 
ʏʝʩʪʦʪʘ, ʙʨʦʡ, n ʇʨʦʮʝʥʪ, % 

 ʄʲʞʝ 408 51.6 

ɾʝʥʠ 383 48.4 

ʆʙʱʦ 791 100.0 

ʊʘʙʣʠʮʘ 5. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʧʦʣ 

 

 
N Minimum  Maximum Mean Std. Deviation 

ɺʲʟʨʘʩʪ 791 12 86 52.92 12.540 

ʊʘʙʣʠʮʘ 6. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʚʲʟʨʘʩʪ 

 

 

ʌʠʛʫʨʘ 31. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʧʦʣ 

51.6% 48.4% 
ʤʲʞʝ 

ʞʝʥʠ 
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ʌʠʛʫʨʘ 32. ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʧʦʣ ʠ ʚʲʟʨʘʩʪ: (ɸ) ï ʤʲʞʝ (n = 408), ʠ (ɹ) 

ï ʞʝʥʠ (n = 383) 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʧʨʦʚʝʜʦʭʤʝ ʪʦʯʝʥ ʪʝʩʪ ʥʘ Fisher ʠ ʫʩʪʘʥʦʚʠʭʤʝ, ʯʝ 

ʠʤʘ ʨʘʟʣʠʢʘ ʚ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʲʟʨʘʩʪ ʤʝʞʜʫ ʧʦʣʦʚʝʪʝ (p = 

0,029), ʢʘʪʦ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʪʝʩʪ ʥʘ Phi-Cramer ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʩʠʣʘ-

ʪʘ ʥʘ ʪʘʟʠ ʟʘʚʠʩʠʤʦʩʪ ʝ ʫʤʝʨʝʥʘ (Phi-coefficient = 0,322, p = 0,029). ɺʲʚ 

ʚʨʲʟʢʘ ʩ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦ ʤʦʤʝʥʪʘ ʩʝ ʦʧʠʪʘʭʤʝ ʜʘ ʦʙʷʩʥʠʤ ʥʘʙ-

ʣʶʜʘʚʘʥʘʪʘ ʣʝʢʦʩʪʝʧʝʥʥʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚʲʚ ʚʲʟʨʘʩʪ-

ʪʘ ʠ ʧʦʣʘ ʧʨʠ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ. ʇʦ-ʛʦʣʝʤʠʷʪ ʦʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ 

ʤʲʞʢʠʷ ʧʦʣ ʚʝʨʦʷʪʥʦ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʧʨʠ 73,6% ʦʪ ʪʷʭ 

ʙʷʭʘ ʧʫʰʘʯʠ, ʘ 37% ʦʪ ʤʲʞʝʪʝ ʙʷʭʘ ʩ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʘʨʪʝʨʠʘʣʥʘ 

ʭʠʧʝʨʪʦʥʠʷ II ʩʪʝʧʝʥ ʠ ʬʘʤʠʣʥʘ ʦʙʨʝʤʝʥʝʥʦʩʪ ʟʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ ʩʲʙʠ-

ʪʠʷ. ʂʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ ʚ ʣʠʪʝʨʘʪʫʨʥʠʷ ʦʙʟʦʨ, ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ ʙʝʟ-

ʩʧʦʨʥʦ ʝ ʚʘʞʝʥ, ʥʦ ʤʦʜʠʬʠʮʠʨʫʝʤ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʪʘ-

ʢʠʚʘ ʤʦʟʲʯʥʦʩʲʜʦʚʠ ʣʝʟʠʠ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʮʠʛʘʨʠ ʝ ʩʝʨʠʦ-

ʟʝʥ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʩ hazard ratio (HR) ʦʢʦʣʦ 3-4 

(Chalouhi et al., 2011; Woo et al., 2009). ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʘʢʪʘ, ʯʝ ʪʘʟʠ 



 102 

ʚʨʲʟʢʘ ʝ ʧʦʩʪʫʣʠʨʘʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʩʚʝʪʦʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʣʠ-

ʪʝʨʘʪʫʨʘ, ʧʘʪʦʛʝʥʝʪʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʟʘ ʪʦʟʠ ʬʝʥʦʤʝʥ ʦʩʪʘʚʘʪ ʜʦ ʛʦʣʷʤʘ 

ʩʪʝʧʝʥ ʥʝʠʟʚʝʩʪʥʠ. ʇʦʥʘʩʪʦʷʱʝʤ ʜʦʢʘʟʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʩʲʜʦ-

ʚʦʪʦ ʚʲʟʧʘʣʝʥʠʝ, ʢʣʶʯʦʚ ʢʦʤʧʦʥʝʥʪ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚ-

ʨʠʟʤʘ, ʚʝʨʦʷʪʥʦ ʤʦʞʝ ʜʘ ʦʙʷʩʥʠ ʦʙʱʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ 

ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʨʫʧʪʫʨʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʧʦʩʪʦʷʥʥʘʪʘ 

ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʪʦʢʩʠʯʥʠ ʠ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʚ ʮʠʛʘʨʝʥʠʷ ʜʠʤ 

ʙʝʟʩʧʦʨʥʦ ʠʤʘ ʟʥʘʯʠʪʝʣʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʙʠʦʣʦʛʠʯʥʠ ʧʲʪʠʱʘ, 

ʦʪʛʦʚʘʨʷʱʠ ʟʘ ʠʤʫʥʥʠʷ/ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʦʪʛʦʚʦʨ ʚ ʤʦʟʲʯʥʦʩʲʜʦʚʘʪʘ ʩʠʩ-

ʪʝʤʘ (Arnson et al., 2010; Mazzone et al., 2010). ʊʦʚʘ ʩʣʦʞʥʦ ʚʟʘʠʤʦʜʝʡʩ-

ʪʚʠʝ ʤʝʞʜʫ ʘʢʪʠʚʥʦʪʦ ʪʶʪʶʥʦʧʫʰʝʥʝ ʠ ʩʲʜʦʚʦʪʦ ʚʲʟʧʘʣʝʥʠʝ ʚ ʧʘʪʦʛʝ-

ʥʝʟʘʪʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʪʝʥʮʠ-

ʘʣʥʘ ʮʝʣ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʙʲʜʝʱʘ ʙʠʦʣʦʛʠʯʥʘ ʪʝʨʘʧʠʷ. ɹʝʟʩʧʦʨʥʦ ʘʨ-

ʪʝʨʠʘʣʥʘʪʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʬʘʤʠʣʥʘʪʘ ʘʥʘʤʥʝʟʘ ʠʛʨʘʷʪ ʩʲʱʦ ʪʦʣʢʦʚʘ ʟʥʘ-

ʯʠʤʘ ʨʦʣʷ ʟʘ ʨʘʟʣʠʢʘʪʘ ʚ ʤʝʞʜʫʧʦʣʦʚʠʪʝ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʦʙʘ-

ʯʝ, ʧʨʠ ʩʨʘʚʥʝʥʠʝ ʩ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʜʘʥʥʠ ʚ ʩʚʝʪʦʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʥʘ-

ʣʠʯʥʠʷ ʝʧʠʜʝʤʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʧʨʝʚʝʩ ʥʘ ʤʲʞʢʠʷ ʧʦʣ ʩʝ ʦʪʢʨʠʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʦ (ʚʠʞ ʣʠʪʝ-

ʨʘʪʫʨʥʠʷ ʦʙʟʦʨ). ɾʝʥʩʢʠʷʪ ʧʦʣ ʩʘʤ ʧʦ ʩʝʙʝ ʩʠ ʝ ʜʠʨʝʢʪʥʦ ʩʚʲʨʟʘʥ ʩ ʧʦ-

ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʢʘʢʪʦ ʠ ʟʥʘʯʠʤʦ ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦ-

ʪʘ ʥʘ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʨʫʧʪʫʨʘʪʘ ʠʤ (Zuurbier et al., 2022; Desai et al., 

2019). ʊʝʟʠ ʜʘʥʥʠ ʩʝ ʧʦʜʢʨʝʧʷʪ ʠ ʦʪ ʬʘʢʪʘ, ʯʝ ʧʦ-ʯʝʩʪʦ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ 

ʘʥʝʚʨʠʟʤʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʧʨʠ ʤʝʥʦʧʘʫʟʘʣʥʠ ʞʝʥʠ ʧʦʨʘʜʠ ʧʦʩʪʝʧʝʥʥʦʪʦ 

ʥʘʤʘʣʷʚʘʥʝ ʚ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ ʝʩʪʨʦʛʝʥʠʪʝ. ɺ ʩʚʦʝʪʦ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ Desai ʠ ʩʲʪʨ. (2019) ʦʙʷʩʥʷʚʘʪ ʞʝʥʩʢʠʷ ʧʦʣ ʢʘʪʦ ʨʠʩʢʦʚ ʬʘʢ-

ʪʦʨ ʩ ʪʦʚʘ, ʯʝ ʝʩʪʨʦʛʝʥʠʪʝ ʠʛʨʘʷʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚʲʚ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ 

ʧʨʦʮʝʩʠ ʥʘ ʨʝʛʝʥʝʨʘʮʠʷʪʘ ʠ ʤʦʜʫʣʠʨʘʥʝʪʦ ʥʘ ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʲʜʦʚʘ ʩʪʝʥʘ. 

ʊʝ ʫʩʪʘʥʦʷʚʘʪ, ʯʝ ʝʩʪʨʦʛʝʥ-ʟʘʤʝʩʪʠʪʝʣʥʘʪʘ ʪʝʨʘʧʠʷ ʠ ʧʦ-ʢʲʩʥʘʪʘ ʚʲʟʨʘʩʪ 
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ʧʨʠ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʤʝʥʦʧʘʫʟʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʦ-ʥʠʩʲʢ ʨʠʩʢ ʦʪ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʠ. ɼʘʥʥʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʨʦʫʯʚʘʥʠʷ ʚ 

ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ ʩʘ ʚ ʫʥʠʩʦʥ ʩ ʧʦʩʦʯʝʥʦʪʦ ʧʦ-ʛʦʨʝ ʠ ʜʝʤʦʥʩʪʨʠʨʘʪ, 

ʯʝ ʜʝʬʠʮʠʪʲʪ ʥʘ ʝʩʪʨʦʛʝʥʠ ʚʦʜʠ ʜʦ ʝʥʜʦʪʝʣʥʘ ʜʠʩʬʫʥʢʮʠʷ ʠ ʥʘʨʫʰʝʥʘ 

ʘʚʪʦʨʝʛʫʣʘʮʠʷ ʩ ʧʦʩʣʝʜʚʘʱʦ ʚʲʟʧʘʣʝʥʠʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʨʘʟʧʦ-

ʣʘʛʘʱ ʬʘʢʪʦʨ ʟʘ ʬʦʨʤʠʨʘʥʝ ʠ ʨʫʧʪʫʨʘ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ.  

ʅʘʰʘʪʘ ʜʠʩʢʫʩʠʷ ʦʮʝʥʷʚʘ ʢʨʠʪʠʯʥʦ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʩʲ-

ʱʝʩʪʚʫʚʘʱʠʪʝ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ, ʢʘʪʦ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʜʦʤʠʥʠʨʘʥʝʪʦ ʥʘ 

ʤʲʞʢʠʷ ʧʦʣ ʚ ʪʘʟʠ ʧʦʧʫʣʘʮʠʷ ʦʪ 791 ʧʘʮʠʝʥʪʠ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʤʝ-

ʪʦʜʦʣʦʛʠʷʪʘ ʥʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʷʪ ʭʘʨʘʢʪʝʨ, ʘʥʘʣʠʟʲʪ 

ʥʘ ʩʦʙʩʪʚʝʥʠ ʜʘʥʥʠ ʠ ʚʢʣʶʯʚʘʱʠʪʝ ʠ ʠʟʢʣʶʯʚʘʱʠʪʝ ʢʨʠʪʝʨʠʠ ʥʝʩʲʤʥʝ-

ʥʦ ʚʣʠʷʷʪ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ.  

 

ɻʝʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ 

ʧʦ ʭʦʜʘ ʥʘ ʤʦʟʲʯʥʦʪʦ ʘʨʪʝʨʠʘʣʥʦ ʜʲʨʚʦ 

ɼʘʥʥʠʪʝ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʮʘ 7-8 ʠ ʬʠʛʫʨʘ 33-36. 

ɺʩʠʯʢʠ ʘʥʝʚʨʠʟʤʠ, ʚʢʣʶʯʝʥʠ ʚ ʪʦʟʠ ʪʨʫʜ, ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦʩʨʝʜʩ-

ʪʚʦʤ DSA, ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʪʷʭʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ, ʨʘʟʤʝʨ, ʤʦʨʬʦ-

ʣʦʛʠʷ ʠ ʩʲʦʪʥʦʰʝʥʠʝ ʩʧʨʷʤʦ ʣʦʢʦʨʝʛʠʦʥʘʣʥʘʪʘ ʘʨʪʝʨʠʘʣʥʘ ʩʠʩʪʝʤʘ. ʇʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʪʠʦʣʦʛʠʷʪʘ 32 (4,04%) ʘʥʝʚʨʠʟʤʠ ʩʝ ʦʧʨʝʜʝʣʠʭʘ ʢʘʪʦ ʜʠ-

ʩʝʢʠʨʘʱʠ, ʘ ʘʩʦʮʠʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʜʨʫʛʘ ʚʘʩʢʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ (ɸɺʄ, 

Moya-moya, ʘʨʪʝʨʠʦ-ʚʝʥʦʟʥʘ ʬʠʩʪʫʣʘ ʠʣʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʠʪ) ʩʝ ʜʦʢʫʤʝʥ-

ʪʠʨʘʭʘ ʧʨʠ 7 (0,88%) ʩʣʫʯʘʷ. ʆʩʪʘʥʘʣʠʪʝ 752 (95,08%) ʘʥʝʚʨʠʟʤʠ ʩʘ ʩʲʩ 

ʩʘʢʮʠʬʦʨʤʝʥʘ ʤʦʨʬʦʣʦʛʠʷ ʙʝʟ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʝʪʠʦʣʦʛʠʯʝʥ ʧʨʠʯʠʥʠʪʝʣ.  

ɻʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʚ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ 

ʦʧʨʝʜʝʣʠ, ʯʝ ʤʘʣʢʠʪʝ ʘʥʝʚʨʠʟʤʠ ʠʣʠ ʪʝʟʠ ʩ ʨʘʟʤʝʨʠ ʧʦʜ 10 mm ʧʨʝʜʩ-

ʪʘʚʣʷʚʘʭʘ 687 ʩʣʫʯʘʷ ʠʣʠ 86,9% ʦʪ ʮʷʣʘʪʘ ʧʦʧʫʣʘʮʠʷ. ɻʦʣʝʤʠʪʝ ʘʥʝʚ-

ʨʠʟʤʠ (> 10 mm ʠ < 25 mm) ʧʨʝʜʩʪʘʚʣʷʚʘʭʘ 7,5% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. 
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ɻʠʛʘʥʪʩʢʠʪʝ ʘʥʝʚʨʠʟʤʠ (² 25 mm) ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʢʘʪʦ ʪʘʨʛʝʪʥʠ ʣʝ-

ʟʠʠ ʧʨʠ 45 ʧʘʮʠʝʥʪʠ, ʠʣʠ 5,6%.  

ʉʨʝʜʥʘʪʘ ʰʠʨʠʥʘ ʠ ʨʝʩʧʝʢʪʠʚʥʦ ʚʠʩʦʯʠʥʘ ʚ ʮʷʣʘʪʘ ʛʨʫʧʘ ʙʷʭʘ ʩʲ-

ʦʪʚʝʪʥʦ 6,74 ° 3,87 mm ʠ 7,01 ° 3,82 mm. ʅʘʡ-ʛʦʣʷʤʘʪʘ ʪʨʝʪʠʨʘʥʘ ʘʥʝʚ-

ʨʠʟʤʘ ʚ ʛʨʫʧʘʪʘ ʙʝʰʝ ʩ ʤʘʢʩʠʤʘʣʥʘ ʰʠʨʠʥʘ 39,5 mm ʠ ʚʠʩʦʯʠʥʘ 35 mm 

ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʠʬʫʨʢʘʮʠʷʪʘ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ. 

ɼʦʢʘʪʦ ʥʘʡ-ʤʘʣʢʘʪʘ ʙʝʰʝ ʩ ʰʠʨʠʥʘ 1,3 mm ʠ ʚʠʩʦʯʠʥʘ 1,3 mm, ʨʘʟʧʦ-

ʣʦʞʝʥʘ ʧʦ ʭʦʜʘ ʥʘ ʦʬʪʘʣʤʠʯʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝ-

ʨʠʷ. ʐʠʡʢʘʪʘ, ʥʘʡ-ʚʘʞʥʘʪʘ ʧʘʨʘʤʝʪʨʠʯʥʘ ʚʝʣʠʯʠʥʘ ʚ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ, 

ʚʘʨʠʨʘʰʝ ʦʪ 4 ʜʦ ʤʘʢʩʠʤʘʣʥʠʪʝ 24,6 mm, ʢʘʪʦ ʩʨʝʜʥʘʪʘ Ⱬ ʩʪʦʡʥʦʩʪ ʙʝʰʝ 

5,89 ° 2,06 mm. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 7.  

 
N Minimum  Maximum Mean Std. Deviation 

ʐʠʡʢʘ (mm) 791 4.00 24.60 5.8922 2.06298 

ʐʠʨʠʥʘ (mm) 791 1.30 39.50 6.7461 3.87081 

ɺʠʩʦʯʠʥʘ (mm) 791 1.30 35.00 7.0143 3.82205 

ʆʙʱʦ 791     

ʊʘʙʣʠʮʘ 7. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʢʣʶʯʝʥʠʪʝ ʘʥʝʚ-

ʨʠʟʤʠ 

 

ʈʘʟʤʝʨʲʪ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘʰʝ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʤʝʞʜʫ 

ʜʚʘʪʘ ʧʦʣʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʰʠʡʢʘ ʠ ʚʠʩʦʯʠʥʘ (ʩʲʦʪʚʝʪʥʦ p=0,479 ʠ 

p=0,118 ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ Mann-Whitney, ʥʦ ʩʝ ʦʪʯʝʪʝ ʩʠʛʥʠʬʠʢʘʥʪ-

ʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʧʦʣʦʚʝʪʝ ʦʪ ʩʲʱʠʷ ʪʝʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣ-

ʥʘʪʘ ʰʠʨʠʥʘ (p=0,022). ɸʥʝʚʨʠʟʤʘʪʘ ʩʨʝʜ ʤʲʞʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʝ ʩʲʩ 

ʩʨʝʜʥʘ ʰʠʨʠʥʘ 6,99 mm ʚ ʜʠʘʤʝʪʲʨ (ʚʘʨʠʨʘ ʦʪ 1,3 ʜʦ 39,5 mm) ʠ ʩʨʝʜʥʘ 

ʚʠʩʦʯʠʥʘ 7,16 mm (ʚʘʨʠʨʘ ʦʪ 1,3 ʜʦ 35 mm). ʇʨʠ ʞʝʥʠʪʝ ʜʘʥʥʠʪʝ ʩʦʯʘʪ, 

ʯʝ ʩʨʝʜʥʘʪʘ ʰʠʨʠʥʘ ʝ 6,48 mm (ʚʘʨʠʨʘ ʦʪ 1,7 ʜʦ 33,6 mm), ʘ ʩʨʝʜʥʘʪʘ ʚʠ-

ʩʦʯʠʥʘ ï 6,85 mm (ʚʘʨʠʨʘ ʦʪ 2,3 ʜʦ 35 mm).  
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ʄʦʟʲʯʥʠʪʝ, ʘʥʝʚʨʠʟʤʠ ʚ ʠʟʚʘʜʢʘʪʘ ʙʷʭʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʨʝʜʠʤʥʦ ʧʦ 

ʭʦʜʘ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ (ʄCA) ï 46.9%, ʩʣʝʜʚʘʥʘ ʦʪ ʧʨʝʜʥʘ ʢʦʤʫ-

ʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ (ACOM) ï 23%, ʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘʪʘ ʧʦʨʮʠʷ ʥʘ ʚʲʪʨʝʰ-

ʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ (ICA) ï 14.4% (ʪʘʙʣ. 8 ʠ ʬʠʛʫʨʘ 31). ʃʦʢʘʣʠʟʘʮʠʷʪʘ 

ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʭʥʠʷ ʩʪʘʪʫʩ (ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧʪʫ-

ʨʠʨʘʣʠ), ʧʨʠ ʤʲʞʝʪʝ ʙʝ ʥʘʡ-ʯʝʩʪʦ ʧʦ ʭʦʜʘ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ï 206, 

ʩʣʝʜʚʘʥʘ ʦʪ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ ï 98. ʀʜʝʥʪʠʯʥʦ ʟʘ ʞʝʥʠʪʝ ʥʘʡ-

ʯʝʩʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʙʝ MCA ï 165, ʘ ʥʘ ʚʪʦʨʦ ʤʷʩʪʦ ACOM ï 84. ʅʝʟʘʚʠʩʠ-

ʤʦ ʦʪ ʪʦʚʘ ʦʙʘʯʝ ʧʨʠ ʥʘʰʠʷ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʯʥʠʷ ʪʝʩʪ ʥʘ 

ʌʠʰʝʨ, ʥʝ ʙʝ ʫʩʪʘʥʦʚʝʥʘ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʧʦʣʘ (p=0,09). ʇʨʠʯʠʥʠʪʝ ʟʘ ʪʦʚʘ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʤʥʦ-

ʞʝʩʪʚʦʪʦ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʧʨʠʣʦʞʝʥʠʪʝ ʠʟʢ-

ʣʶʯʚʘʱʠ ʢʨʠʪʝʨʠʠ ʚ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘ-

ʚʝʥʠ ʥʘ ʪʘʙʣʠʮʘ 9 ʠ ʬʠʛʫʨʘ 34.  

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ 59,2% ʥʝʨʫʨʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʠ 40,8% ʨʫʧʪʫʨʠʨʘʣʠ. ɼʘʥʥʠʪʝ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʪʘʙ-

ʣʠʮʘ 10 ʠ ʬʠʛʫʨʘ 35.  

 

ʏʝʩʪʦʪʘ, ʙʨʦʡ, n ʇʨʦʮʝʥʪ, % 

ACOM  182 23.0 

MCA  371 46.9 

ICA  114 14.4 

Basilar 57 7.2 

PCOM 2 .3 

PCA 20 2.5 

ACA 45 5.7 

ʆʙʱʦ 791 100.0 

ʊʘʙʣʠʮʘ 8. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʝʜ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ 
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ʌʠʛʫʨʘ 33. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʝʜ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ 

 

 
Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 10.850
a
 6 .093 

Likelihood Ratio 11.642 6 .070 

Linear-by-Linear Association 7.151 1 .007 

N of Valid Cases 791   

a. 2 cells (14.3%) have expected count less than 5. The minimum expected count is .97. 

ʊʘʙʣʠʮʘ 9. ʊʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʧʦʣ ʠ ʣʦʢʘ-

ʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ  

 

ʌʠʛʫʨʘ 34. ʊʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʧʦʣ ʠ ʣʦʢʘ-

ʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ 

23% 

47% 

14% 

7% 

3% 6% 
ACOM

MCA

ICA

Basilar

PCOM

PCA

ACA
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ɹʨʦʡ, n ʇʨʦʮʝʥʪ, % 

ʅʝ 

ɼʘ 

ʆʙʱʦ 

468 59.2 

323 40.8 

791 100.0 

ʊʘʙʣʠʮʘ 10. ʏʝʩʪʦʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ ʥʘʣʠʯʠʝ ʠʣʠ ʣʠʧʩʘ ʥʘ 

ʨʫʧʪʫʨʘ 

 

ʌʠʛʫʨʘ 35. ʏʝʩʪʦʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʨʷʤʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʘʣʠʯʠʝ 

ʠʣʠ ʣʠʧʩʘ ʥʘ ʨʫʧʪʫʨʘ 

ʇʨʠ ʘʥʘʣʠʟʘ, ʢʦʡʪʦ ʠʟʚʲʨʰʠʭʤʝ, ʠ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ ʌʠʰʝʨ 

ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ 

ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ Ⱬ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʨʫʧʪʫʨʘ (p=0,000), ʢʘʪʦ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʪʝʩʪ ʥʘ Phi-Cramer ʩʝ ʫʩʪʘʥʦ-

ʚʷʚʘ, ʯʝ ʩʠʣʘʪʘ ʥʘ ʪʘʟʠ ʟʘʚʠʩʠʤʦʩʪ ʝ ʫʤʝʨʝʥʘ (Phi-coefficient = 0,351, p = 

0,00). ʉ ʜʨʫʛʠ ʜʫʤʠ, ʥʘʡ-ʯʝʩʪʦ ʥʝʨʫʧʪʫʨʠʨʘʣʘʪʘ ʘʥʝʚʨʠʟʤʘ ʝ ʩʲʩ ʩʪʘʪʠʩ-

ʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʣʦʢʘʣʠʟʘʮʠʷ, ʦʪʛʦʚʘʨʷʱʘ ʥʘ ʪʘʟʠ ʧʦ ʭʦʜʘ ʥʘ ʩʨʝʜʥʘ 

ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ. ɼʘʥʥʠʪʝ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʮʘ 11 ʠ ʬʠʛʫʨʘ 36.  

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-

ʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʦʣʘ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘʪʘ ʘʥʝʚ-

ʨʠʟʤʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʫʧʪʫʨʘ (p=0,706).  

 

 

59% 

41% ʅʝ 

ɼʘ 
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ʈʫʧʪʫʨʘ /ʥʝʨʫʧʪʫʨʘ 

ɹʨʦʡ ʅʝ ɼʘ 

ʃʦʢʘʣʠʟʘʮʠʷ ACOM  100 82 182 

MCA  267 104 371 

ICA  27 87 114 

Basilar 27 30 57 

PCOM 1 1 2 

PCA 18 2 20 

ACA 28 17 45 

ʆʙʱʦ 468 323 791 

(ɸ) 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 97.310
a
 6 .000 

Likelihood Ratio 99.994 6 .000 

Linear-by-Linear Association .525 1 .469 

N of Valid Cases 791   

(ɹ) 

ʊʘʙʣʠʮʘ 11. ʊʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʩʲʩʪʦʷʥʠʝ 

ʥʘ ʨʫʧʪʫʨʘ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ï (ɸ) ʠ (ɹ) 

 

ʌʠʛʫʨʘ 36. ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʨʫʧʪʫʨʘ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ  
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ʂʦʛʘʪʦ ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʠ ʨʘʥʜʦʤʠʟʠʨʘʥʠ 

ʧʨʦʫʯʚʘʥʠʷ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʦʤʝʥʘʪʠ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ 

Mascitelli ʠ ʩʲʪʨ. ï BRAT. ʀʜʝʥʪʠʯʥʦ ʥʘ ʥʘʰʠʪʝ ʨʝʟʫʣʪʘʪʠ ʘʚʪʦʨʠʪʝ ʥʘ 

ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʜʦʢʫʤʝʥʪʠʨʘʪ, ʯʝ ʧʘʮʠʝʥʪʠʪʝ ʩ ʪʘʢʠʚʘ ʘʥʝʚʨʠʟʤʠ ʦʙʠʢ-

ʥʦʚʝʥʦ ʩʘ ʚ ʧʦ-ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ, ʯʠʠʪʦ ʘʥʝʚʨʠʟʤʠ 

ʩʘ ʩ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɸʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ 

ʰʠʡʢʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʚ ʩʭʦʜʝʥ ʧʨʦʮʝʥʪ ʦʪ ʠʟʩʣʝʜʚʘʥʘʪʘ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ 

(48%) ʩ ʪʦʟʠ, ʫʩʪʘʥʦʚʝʥ ʦʪ ʥʘʩ ʢʘʪʦ ʠʟʚʘʜʢʘ ʦʪ ʜʲʣʛʦʛʦʜʠʰʥʠʷ ʥʠ ʦʧʠʪ. 

ɸʚʪʦʨʠʪʝ ʥʝ ʫʩʧʷʚʘʪ ʜʘ ʨʝʛʠʩʪʨʠʨʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʧʦʣʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʰʠʨʠʥʘʪʘ ʥʘ ʰʠʡʢʘʪʘ. ʊʦʚʘ, ʢʦʝʪʦ ʝ ʚʘʞʥʦ ʜʘ ʩʝ 

ʩʧʦʤʝʥʝ, ʯʝ ʪʝ ʧʦʜʦʙʥʦ ʥʘ ʥʘʩ ʦʙʨʲʱʘʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʝʜʠʣʝʢʮʠʷʪʘ ʥʘ 

ʪʝʟʠ ʘʥʝʚʨʠʟʤʠ ʢʲʤ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ. ʇʨʠʙʣʠʟʠ-

ʪʝʣʥʦ 20% ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʧʨʠ ʪʷʭ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦ ʭʦʜʘ ʥʘ 

ʛʦʨʝʩʧʦʤʝʥʘʪʘʪʘ ʘʨʪʝʨʠʷ, ʜʦʢʘʪʦ ʘʥʝʚʨʠʟʤʠʪʝ ʩ ʜʦʙʨʝ ʬʦʨʤʠʨʘʥʘ ʰʠʡʢʘ 

ʚ ʨʘʤʢʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ Mascitelli ʠ ʩʲʪʨ. (2019) ʩʝ ʣʦʢʘʣʠʟʠʨʘʪ 

ʧʨʝʜʠʤʥʦ ʧʦ ʭʦʜʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ. ɿʥʘʯʠʪʝʣʥʦ ʧʦ-

ʚʠʩʦʢʠʷʪ ʧʨʦʮʝʥʪ ʠ ʘʙʩʦʣʶʪʝʥ ʜʷʣ ʥʘ ʩʨʝʜʥʘʪʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ʚ ʢʦʥ-

ʪʝʢʩʪʘ ʥʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʩʝ ʜʲʣʞʠ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʠ ʠʟʢʣʶʯʚʘʥʝʪʦ 

ʥʘ ʧʘʮʠʝʥʪʠ, ʝʤʙʦʣʠʟʠʨʘʥʠ ʩ ʥʝʘʩʠʩʪʠʨʘʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ.  

 

ʂʣʠʥʠʯʥʦ ʠ ʨʘʜʠʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ  

ɼʘʥʥʠʪʝ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʮʠ 12 ʠ 13 ʠ ʬʠʛʫʨʠ 37 ʠ 38.  

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʠʥʠʯʥʘʪʘ ʤʘʥʠʬʝʩʪʘʮʠʷ ʧʨʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ 

ʘʥʝʚʨʠʟʤʠ 65%, ʠʣʠ 305 ʧʘʮʠʝʥʪʠ, ʦʪ ʦʙʱʦ 468 ʥʝʢʲʨʚʝʣʠ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ ʙʷʭʘ ʩʣʫʯʘʡʥʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʨʘʟʥʦ ʠʟʩʣʝʜ-

ʚʘʥʝ ʧʦ ʜʨʫʛ ʧʦʚʦʜ. ɺ 22% ʛʣʘʚʦʙʦʣʠʝ, ʥʝʧʦʚʣʠʷʚʘʱʦ ʩʝ ʦʪ ʘʥʘʣʛʝʪʠʮʠ, 

ʝ ʦʩʥʦʚʥʠʷʪ ʩʠʤʧʪʦʤ, ʧʦʨʘʜʠ ʢʦʡʪʦ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʥʘʩʦʯʝʥʠ ʟʘ ʧʨʦʚʝʞ-

ʜʘʥʝ ʥʘ ʦʙʨʘʟʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʘ. ʇʨʠ 44 ʧʘʮʠʝʥʪʠ ʚʦʜʝʱ ʩʠʤʧʪʦʤ 

ʙʝ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʢʨʘʥʠʘʣʝʥ 
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ʥʝʨʚ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʢʦʤʧʨʝʩʠʷ. ʅʘʡ-ʯʝʩʪʠʷʪ ʥʘʙʣʶʜʘʚʘʥ 

ʜʝʬʠʮʠʪ ʙʝ ʩʤʫʱʝʥʠʝ ʚ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʧʦʨʘʜʠ ʢʦʤʧʨʝʩʠʷ ʥʘ ʦʧʪʠʯʥʠʷ 

ʥʝʨʚ ʠ ʭʠʘʟʤʘ ʦʧʪʠʢʫʤ. ʄʘʩʝʬʝʢʪ, ʧʨʠʜʨʫʞʝʥ ʩ ʧʝʨʠʬʦʢʘʣʥʠ ʝʜʝʤʥʠ 

ʧʨʦʤʝʥʠ ʚ ʧʦʜʣʝʞʘʱʠʷ ʤʦʟʲʯʝʥ ʧʘʨʝʥʭʠʤ, ʙʝ ʨʝʛʠʩʪʨʠʨʘʥ ʧʨʠ ʦʩʪʘʥʘ-

ʣʠʪʝ 16 ʧʘʮʠʝʥʪʠ.  

ʃʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʣʘʚʦʙʦʣʠʝʪʦ ʢʘʪʦ ʩʠʤʧ-

ʪʦʤ, ʩʚʲʨʟʚʘʥ ʩ ʥʝʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʩʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ. ʅʝ-

ʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʣʦʢʘʣʠʟʠʨʘʥʘ ʮʝʬʘʣʛʠʷ ʩ ʠʨʘʜʠʘʮʠʷ ʢʲʤ ʧʨʦʢʩʠʤʘʣ-

ʥʠʪʝ ʦʪʜʝʣʠ ʥʘ ʰʠʷʪʘ, ʧʨʦʜʲʣʞʘʚʘʱʘ ʥʷʢʦʣʢʦ ʜʝʥʦʥʦʱʠʷ ʠ ʥʝʧʦʚʣʠ̫ -

ʚʘʱʘ ʩʝ ʦʪ ʘʥʘʣʛʝʪʠʮʠ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʤʧʪʦʤ, ʢʦʡʪʦ ʤʥʦʛʦ ʘʚʪʦʨʠ ʩʚʲʨ-

ʟʚʘʪ ʩ ʪ.ʥʘʨ. Ăwarning leakñ (Ray and Wolf, 1940; Ostergaard, 1991). ʊʦʟʠ 

ʬʝʥʦʤʝʥ ʩʧʦʨʝʜ ʘʚʪʦʨʠʪʝ ʩʝ ʜʲʣʞʠ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʥʘ ʧʝʨʠʘʥʝʚʨʠʟʤʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ, ʢʦʷʪʦ ʚʦʜʠ ʜʦ ʩʝʥʩʠʙʠʣʠʟʠʨʘʥʝ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʨʪʝʨʠʠ, ʤʝ-

ʥʠʥʛʠʪʝ ʠ ʯʘʩʪ ʦʪ ʢʨʘʥʠʘʣʥʠʪʝ ʥʝʨʚʠ ï V, IX, X, ʢʘʢʪʦ ʠ ʩʧʠʥʘʣʥʠʪʝ ʉ1-

ʉ3. Ostergaard (1991) ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 50% (28-60% ʦʪ ʧʘ-

ʮʠʝʥʪʠʪʝ) ʱʝ ʠʟʧʠʪʘʪ ʧʦʜʦʙʥʦ ʧʨʝʜʰʝʩʪʚʘʱʦ ʧʲʨʚʠʯʥʘʪʘ ʭʝʤʦʨʘʛʠʷ 

ʛʣʘʚʦʙʦʣʠʝ. ʊʦʚʘ ʧʦʩʪʘʚʷ ʚʲʧʨʦʩʘ ʢʦʣʢʦ ʦʪ ʘʩʠʤʧʪʦʤʥʠʪʝ ʘʥʝʚʨʠʟʤʠ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʣʝʢʫʚʘʥʠ, ʢʦʛʘʪʦ ʧʨʠʯʠʥʘ ʟʘ ʨʘʜʠʦʣʦʛʠʯʥʠʷ ʩʢʨʠʥʠʥʛ ʝ 

ʮʝʬʘʣʛʠʷ ʩ ʥʝʷʩʝʥ ʧʨʦʠʟʭʦʜ. ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩʝ 

ʚʥʘʩʷ ʩʚʝʪʣʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʬʝʥʦʤʝʥ ʠ ʧʦʜʣʝ-

ʞʘʱʠʪʝ ʧʘʪʦʛʝʥʝʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ. Oda et al. (2015) ʫʩʧʷʚʘʪ ʜʘ ʜʦʢʘʞʘʪ, 

ʯʝ ʝʧʠʟʦʜʠʪʝ ʥʘ ʛʣʘʚʦʙʦʣʠʝ, ʢʦʠʪʦ ʯʝʩʪʦ ʩʘ ʩʲʦʙʱʘʚʘʥʠ ʦʪ ʥʘʰʠʪʝ ʧʘʮʠ-

ʝʥʪʠ, ʚʩʲʱʥʦʩʪ ʩʘ ʨʝʟʫʣʪʘʪ ʥʘ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠ ʠ ʧʝʨʠʘʥʝʚʨʠʟʤʘʣʥʠ ʨʘ-

ʜʠʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʨʝʩʧʦʥʜʠʨʘʱʠ ʩ ʤʠʢʨʦʘʥʝʚʨʠʟʤʘʣʥʠ ʭʝʤʦʨʘ-

ʛʠʠ. ʆʪʣʘʛʘʥʠʷ ʦʪ ʭʝʤʦʩʠʜʝʨʠʥ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ ʘʥʝʚʨʠʟ-

ʤʘʣʥʦʪʦ ʣʦʞʝ ʠ ʠʧʩʠʣʘʪʝʨʘʣʥʠʪʝ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʝ ʨʝ-

ʛʠʩʪʨʠʨʘʪ ʧʨʠ 33,9% (46/127) ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʪʷʭʥʘ ʩʝʨʠʷ.  

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʧʨʝʟʝʥʪʠʨʘʣʠ ʩʝ ʚ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ 

ʩ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʭʝʤʦʨʘʛʠʷ, ʨʘʜʠʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʟʘ ʥʝʡʥʘʪʘ ʪʝʞʝʩʪ ʙʝ 



 111 

ʜʘʜʝʥʘ ʥʘ ʙʘʟʘʪʘ ʥʘ Fisher scale. ɺ ʮʷʣʘʪʘ ʛʨʫʧʘ ʭʝʤʦʨʘʛʠʷ ʙʝ ʨʝʛʠʩʪʨʠ-

ʨʘʥʘ ʧʨʠ 323 ʧʘʮʠʝʥʪʠ ʩ ʨʘʟʣʠʯʥʘ ʪʝʞʝʩʪ ʦʪ 1 ʜʦ 4, ʩʨʝʜʥʦ 2,40 ° 0,98. 

ʇʨʠ ʞʝʥʠʪʝ ʪʝʞʝʩʪʪʘ ʥʘ ʭʝʤʦʨʘʛʠʷʪʘ ʦʪ 1 ʜʦ 4, ʩʨʝʜʥʦ 2,36 ° 1,01, ʘ ʧʨʠ 

ʤʲʞʝʪʝ ʚʘʨʠʨʘ ʦʪ 1 ʜʦ 4, ʩʨʝʜʥʦ 2,44 ° 1,00. ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ 

Mann-Whitney ʟʘ ʨʘʟʣʠʢʘ ʚ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʘʪʘ Fisher 

scale ʤʝʞʜʫ ʧʦʣʦʚʝʪʝ ʥʝ ʩʝ ʦʪʯʝʪʝ ʩʠʛʥʠʬʠʢʘʥʪʘ ʟʘʚʠʩʠʤʦʩʪ (p=0,473). 

ʇʨʦʮʝʥʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ ʭʝʤʦʨʘʛʠʯʥʘʪʘ ʛʨʫʧʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʩʪʝʧʝʥʪʘ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ, ʦʮʝʥʝʥʘ ʩ ʨʘʜʠʦʣʦʛʠʯʥʘʪʘ 

Fisher scale ʝ, ʢʘʢʪʦ ʩʣʝʜʚʘ ï Fisher 1 ï 21,1%, Fisher 2 ï 32,2%, Fisher 3 ï 

31,9% ʠ Fisher 4 ï 14,9%. ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʫʩʪʘʥʦ-

ʚʠʭʤʝ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ Fisher scale ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʤʦʟʲʯʥʠ-

ʪʝ ʘʥʝʚʨʠʟʤʠ ï Spearman coefficient = ï0,133, p = 0,017 ʟʘ ʰʠʨʠʥʘ ʠ 

Spearman coefficient = ï0,273, p = 0,000. ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʤʘʣʢʠʷ ʨʘʟʤʝʨ 

ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʠ ʝʢʩʪʝʥʟʠʚʥʘʪʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʝ ʚʲʧʨʦʩ, 

ʢʦʡʪʦ ʘʥʛʘʞʠʨʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʤʥʦʛʦ ʘʚʪʦʨʠ. Figueredo et al. (2019) ʧʦʪ-

ʚʲʨʞʜʘʚʘʪ, ʯʝ ʣʝʟʠʠʪʝ ʩ ʜʠʘʤʝʪʲʨ ʧʦʜ 10 mm ʠʤʘʪ ʧʦ-ʤʘʣʠʛʥʝʥ ʭʝʤʦʨʘ-

ʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦ-ʛʦʣʝʤʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʍʠʧʦʪʝʟʘʪʘ, 

ʧʨʝʜʣʘʛʘʥʘ ʦʪ ʢʦʣʝʢʪʠʚʘ, ʝ, ʯʝ ʤʘʣʢʠʪʝ ʘʥʝʚʨʠʟʤʠ ʦʩʲʱʝʩʪʚʷʚʘʪ Ăʩʪʦʧñ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʜʝʬʝʢʪʘ ʚ ʩʪʝʥʘʪʘ ʩʠ, ʜʦʚʝʣ ʜʦ ʭʝʤʦʨʘʛʠʷʪʘ ʤʥʦʛʦ ʧʦ-ʪʨʫʜʥʦ 

ʦʪ ʧʦ-ʛʦʣʝʤʠʪʝ ʘʥʝʚʨʠʟʤʠ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʦʙʘʯʝ, ʥʝ ʫʩʪʘʥʦʚʠʭʤʝ ʩʪʘʪʠʩ-

ʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʜʠʘʤʝʪʲʨʘ ʥʘ ʰʠʡʢʘʪʘ ʠ ʪʝʞʝʩʪʪʘ 

ʥʘ ʭʝʤʦʨʘʛʠʷʪʘ ï ʟʘʚʠʩʠʤʦʩʪ, ʢʦʷʪʦ ʝ ʜʦʢʘʟʘʥʘ ʦʪ Mascitelli ʠ ʩʲʪʨ. 

(2019). ʉʧʦʨʝʜ ʪʷʭ ʠʤʝʥʥʦ ʘʥʝʚʨʠʟʤʠʪʝ ʩ ʧʦ-ʰʠʨʦʢʘ ʰʠʡʢʘ ʢʦʨʝʩʧʦʥʜʠ-

ʨʘʪ ʩ ʧʦ-ʝʢʩʪʝʥʟʠʚʝʥ ʉɸʍ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʣʝʟʠʠʪʝ ʩ ʧʦ-ʪʷʩʥʘ ʰʠʡʢʘ. ɺʝ-

ʨʦʷʪʥʦ ʦʙʷʩʥʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʨʝʟʫʣʪʘʪʠ ʝ ʬʘʢʪʲʪ, ʯʝ ʚ ʪʦʟʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʩʘ ʚʢʣʶʯʝʥʠ ʩʘʤʦ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʠ ʰʠʡʢʠ.  
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 ɹʨʦʡ, n ʇʨʦʮʝʥʪ, % 

 Fisher 1 68 21.1 

Fisher 2 104 32.2 

Fisher 3 103 31.9 

Fisher 4 48 14.9 

ʈʫʧʪʫʨʠʨʘʣʠ 323 100.0 

ʅʝʨʫʧʪʫʨʠʨʘʣʠ  468  

ʆʙʱʦ 791  

ʊʘʙʣʠʮʘ 12. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʝʜ Fisher scale ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

 

 

ʌʠʛʫʨʘ 37. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʝʜ Fisher scale ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

 

ʂʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦ-

ʨʘʛʠʷ ʙʝ ʦʮeʥʷʚʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʪʚʲʨʜʝʥʘʪʘ ʩʢʘʣʘ ʥʘ Hunt&Hess. ɺ ʮʷ-

ʣʘʪʘ ʛʨʫʧʘ ʦʪ 323 ʧʘʮʠʝʥʪʠ ʩ ʜʦʢʘʟʘʥ ʘʥʝʚʨʠʟʤʘʣʝʥ ʉɸʍ, Hunt&Hess 

scale ʚʘʨʠʨʘ ʤʝʞʜʫ 1 ʠ 4, ʩʨʝʜʥʦ 1,96 ° 1,00. ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʞʝʥʩʢʠ 

ʧʦʣ ʚʘʨʠʨʘ ʦʪ 1 ʜʦ 4, ʩʨʝʜʥʦ 1,96 ° 1,00, ʘ ʧʨʠ ʤʲʞʝʪʝ ʚʘʨʠʨʘ ʦʪ 1 ʜʦ 4, 

ʩʨʝʜʥʦ 1,95 ° 1,01. ʄʝʞʜʫ ʧʦʣʦʚʝʪʝ ʥʝ ʩʝ ʦʪʯʝʪʝʪʝ ʨʘʟʣʠʢʘ ʚ ʩʨʝʜʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ Hunt&Hess scale ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ Mann-Whitney 

(p=0,991). ʇʨʦʮʝʥʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ ʭʝʤʦʨʘʛʠʯʥʠʷ ʢʦʣʝʢʪʠʚ, ʦʮʝʥʝʥ 

ʢʣʠʥʠʯʥʦ ʧʦʩʨʝʜʩʪʚʦʤ Hunt&Hess scale, e, ʢʘʢʪʦ ʩʣʝʜʚʘ ï 1 ï 40,6%; 2 ï 

33,4%; 3 ï 14,6% ʠ 4 ï 11,5%.  
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 ɹʨʦʡ, n ʇʨʦʮʝʥʪ, % 

 1 131 40.6 

2 108 33.4 

3 47 14.6 

4 37 11.5 

ʈʫʧʪʫʨʠʨʘʣʠ 323 100.0 

ʅʝʨʫʧʪʫʨʠʨʘʣʠ  468  

ʆʙʱʦ 791  

ʊʘʙʣʠʮʘ 13. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʝʜ Hunt&Hess ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

 

  

ʌʠʛʫʨʘ 38. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʝʜ Hunt&Hess ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

 

ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʝ ʧʦʢʘʟʘ ʩʠʛʥʠʬʠʢʘʥʪʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʜʝʤʦʛʨʘʬʩʢʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʘʥʘʤ-

ʥʝʩʪʠʯʥʦ ʩʥʝʪʠʪʝ ʜʘʥʥʠ ʟʘ ʩʝʥʪʠʥʝʣʥʠ ʠʣʠ ʥʘʧʦʜʦʙʷʚʘʱʠ ñwarning 

leaksò ʚ ʢʦʭʦʨʪʘʪʘ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʢʲʨʚʝʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ʊʝʟʠ ʜʘʥ-

ʥʠ ʥʝ ʙʷʭʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʠ ʠ ʦʪ H&H ʩʢʘʣʘʪʘ ʠ Fisher scale ʟʘ 

ʨʫʧʪʫʨʠʨʘʣʠʪʝ ʠ mRS ʟʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ. ʅʝ ʙʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʠ ʩʪʘʪʠʩ-

ʪʠʯʝʩʢʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʘʥʘʤʥʝʩʪʠʯʥʠʪʝ ʜʘʥʥʠ, ʠʢʪʫʩ ʥʘ ʢʲʨʚʝʥʝ ʠ ʧʨʠʜ-

ʨʫʞʘʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ ʩ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ.  

ɺ̡ ʧʨʝʢʠ ʪʦʚʘ ʩʝ ʦʪʯʝʪʝ ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʨʦʛʨʝʩʠʷ ʤʝʞʜʫ ʢʣʠʥʠʯʥʘʪʘ 

ʠ ʨʘʜʠʦʣʦʛʠʯʥʘʪʘ ʩʢʘʣʘ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʉɸʍ ï 
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Cohrane-Armitage test, p < 0,001; Spearmanôs coefficient rho = 0,533, p = 

0,000. ɺʥʠʤʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʲʨʥʝ ʥʘ ʬʘʢʪʘ, ʯʝ ʠʟʚʝʩʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʚ 

ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ ʤʦʞʝ ʜʘ ʚʲʟʥʠʢʥʝ ʚ ʨʝʟʫʣʪʘʪ ʥʘ 

ʬʘʢʪʘ, ʯʝ ʪʦʟʠ ʪʨʫʜ ʝ ʧʣʦʜ ʥʘ ʝʜʠʥʩʪʚʝʥʠʷ ʪʝʨʠʪʦʨʠʘʣʝʥ ʨʝʬʝʨʝʥʪʝʥ 

ʮʝʥʪʲʨ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʦʩʲʜʦʚʘ ʧʘʪʦʣʦʛʠʷ ʚ ʥʘʰʘʪʘ 

ʩʪʨʘʥʘ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ ʂʣʠʥʠʢʘʪʘ ʟʘ ʧʨʦ-

ʚʝʞʜʘʥʝʪʦ ʥʘ ʚʪʦʨʠʯʥʘ ʢʦʥʩʫʣʪʘʮʠʷ, ʧʦʚʪʦʨʥʦ ʨʘʜʠʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʠʣʠ ʜʠʨʝʢʪʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʜʦʢʫʤʝʥʪʠʨʘʥ ʢʨʲʚʦʠʟʣʠʚ 

ʦʪ ʘʥʝʚʨʠʟʤʘʣʝʥ ʧʨʦʠʟʭʦʜ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʯʝ ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʨʠ 

ʨʘʟʣʠʯʥʠ ʢʦʥʪʠʥʛʝʥʪʠ, ʥʘʰʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʦʜʢʨʝʧʷʪ ʠ 

ʦʪ ʤʥʦʛʦ ʜʨʫʛʠ ʘʚʪʦʨʠ (Lindvall P et al., 2009; Salary M et al., 2007; 

Bonilha L et al., 2001; Dhandapani S et al., 2018). 

 

ʇʨʦʬʠʣʲʪ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʧʘʮʠʝʥʪ ʩ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠ-

ʨʦʢʘ ʰʠʡʢʘ  

ɸʥʘʣʠʟʲʪ ʥʘ 791 ʧʘʮʠʝʥʪʠ ʠ ʧʦʣʫʯʝʥʠʪʝ ʜʝʤʦʛʨʘʬʩʢʠ, ʨʘʜʠʦʣʦ-

ʛʠʯʥʠ ʠ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʥʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʦʙʦʙʱʠʤ ʠ ʩʲʟʜʘʜʝʤ ʢʦʥʢʨʝ-

ʪʝʥ ʧʨʦʬʠʣ ʥʘ ʩʨʝʜʥʦʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʧʘʮʠʝʥʪ ʩ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ 

ʰʠʨʦʢʘ ʰʠʡʢʘ. ʇʨʠʤʝʨʥʠʷʪ ʧʨʦʬʠʣ ʥʘ ʧʘʮʠʝʥʪ ʙʠ ʙʠʣ ʥʘ ʪʘʢʲʚ ʦʪ ʤʲʞ-

ʢʠ ʧʦʣ ʥʘ ʚʲʟʨʘʩʪ ʦʢʦʣʦ ʧʝʪʘʪʘ ʜʝʢʘʜʘ, ʩ ʤʘʣʢʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ 

ʚʝʨʦʷʪʥʦ ʧʦ ʭʦʜʘ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ʠ ʩ ʧʨʠʙʣʠʟʠʪʝʣʝʥ ʜʠʘʤʝ-

ʪʲʨ 7,2 mm, ʰʠʨʠʥʘ 7 mm ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʰʠʡʢʘʪʘ ʦʢʦʣʦ 5,9 mm. ʂʣʠ-

ʥʠʯʥʦ ʧʘʮʠʝʥʪʲʪ ʱʝ ʝ ʘʩʠʤʧʪʦʤʝʥ, ʢʘʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʱʝ ʙʲʜʝ ʦʪʢʨʠʪʘ ʧʦ 

ʚʨʝʤʝ ʥʘ ʨʫʪʠʥʝʥ ʨʘʜʠʦʣʦʛʠʯʝʥ ʩʢʨʠʥʠʥʛ.  
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2. ɽʬʝʢʪʠʚʥʦʩʪ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ 

ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ 

ɿʘ ʜʘ ʝ ʝʬʝʢʪʠʚʥʦ ʝʜʥʦ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʪʦ ʪʨʷʙʚʘ 

ʜʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʧʨʝʜʦʪʚʨʘʪʠ ʙʲʜʝʱʘ ʨʫʧʪʫʨʘ ʠʣʠ ʥʘʩʪʲʧʚʘʥʝ ʥʘ 

ʧʦʚʪʦʨʥʘ ʪʘʢʘʚʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ. ʂʦʥʚʝʥʮʠʦ-

ʥʘʣʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʝʜʥʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʚʢʣʶʯʚʘʪ ʦʙʣʠʪʝʨʠʨʘʥʝʪʦ 

ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʩ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ, ʢʦʠʪʦ ʠʤʘʪ ʟʘ ʮʝʣ 

ʦʙʝʤʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʪʨʦʤʙʦʟʘ. ʂʘʢʪʦ ʙʝ ʨʘʟʛʣʝ-

ʜʘʥʦ ʚ ʣʠʪʝʨʘʪʫʨʥʠʷ ʦʙʟʦʨ, ʢʦʛʘʪʦ ʘʥʘʪʦʤʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʣʝ-

ʟʠʷʪʘ ʧʦʟʚʦʣʷʚʘʪ ʥʝʘʩʠʩʪʠʨʘʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʡʣʦʚʝ, ʚ ʛʦ-

ʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʩʣʫʯʘʠʪʝ ʪʝʨʘʧʠʷʪʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʝʬʝʢʪʠʚʥʘ ʚ ʧʨʝʜʦʪ-

ʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʢʨʲʚʦʠʟʣʠʚ.  

ʂʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 39, ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʥʘʡ-ʚʝʯʝ ʜʠʘʤʝʪʲʨʲʪ ʥʘ ʥʝʡʥʘʪʘ ʰʠʡʢʘ ʩʘ ʦʪ ʦʩʦʙʝʥʦ ʛʦ-

ʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʣʝʯʝʥʠʝʪʦ, ʙʠʣʦ ʪʦ ʤʠʢʨʦʭʠʨʫʨ-

ʛʠʯʥʦ, ʠʣʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ. ʆʪ ʠʟʚʲʨʰʝʥʠʷ ʜʝʤʦʛʨʘʬʩʢʠ ʘʥʘʣʠʟ ʚ ʨʘʤ-

ʢʠʪʝ ʥʘ ʪʦʟʠ ʪʨʫʜ ʠ ʧʦʜʧʣʘʪʝʥ ʦʪ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ, ʠʟʣʦʞʝʥʠ ʜʦ ʤʦ-

ʤʝʥʪʘ, ʩʪʘʚʘ ʷʩʥʦ ʢʦʣʢʦ ʟʥʘʯʠʤ ʝ ʧʨʦʙʣʝʤʲʪ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ.  

  

(ɸ)      (ɹ) 
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(ɺ) 
ʌʠʛʫʨʘ 39. ʇʨʠʤʝʨ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʘ-

ʩʠʩʪʠʨʘʥʘ ʢʦʡʣ ʦʙʣʠʪʝʨʘʮʠʷ (ɸ). ʉ ʧʦʩʣʝʜʚʘʱʘʪʦ ʜʦʙʘʚʷʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡ-

ʣʦʚʝ (ɹ) ʧʨʠ ʣʠʧʩʘʪʘ ʥʘ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʘ ʰʠʡʢʘ ʠʣʠ ʢʦʛʘʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʩʝ ʨʘʟʧʦ-

ʣʘʛʘ ʥʘ ʰʠʨʦʢʘ ʦʩʥʦʚʘ, ʩʲʱʝʩʪʚʫʚʘ ʨʠʩʢ ʦʪ ʧʨʦʪʨʫʟʠʷ ʠ ʥʘʚʣʠʟʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠ-

ʦʥʥʘʪʘ ʤʘʩʘ ʢʲʤ ʚʠʪʘʣʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ (ɺ) ï ʩʦʙʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʪʦʟʠ ʪʨʫʜ ʙʝ ʜʘ ʦʧʨʝʜʝʣʠʤ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʥʝ-

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʝʪʦʜʠ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʠʥʪʨʘʢʨʘ-

ʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ. ɺ ʪʘʟʠ ʛʣʘʚʘ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʠʪʝ ʢʘʪʦ ʮʷʣʦ ʚ ʠʟʩʣʝʜʚʘʥʘʪʘ ʧʦʧʫʣʘʮʠʷ. ɺ ʜʝ-

ʪʘʡʣʠ ʘʥʘʣʠʟʠʨʘʭʤʝ ʩʪʝʧʝʥʪʘ ʥʘ ʪʝʭʥʠʯʝʩʢʠʷ ʫʩʧʝʭ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ, ʘ 

ʠʤʝʥʥʦ ï ʧʨʝʮʠʟʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʪʦʯʥʠʷ ʚʠʜ ʠ ʨʘʟʤʝʨ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʭʦ-

ʜʷʱʦ ʟʘ ʢʦʥʢʨʝʪʥʘʪʘ ʘʥʘʪʦʤʠʷ ʠ ʩʣʫʯʘʡ, ʫʩʧʝʰʥʦʪʦ ʤʫ ʜʦʩʪʘʚʷʥʝ, ʤʘʥʠ-

ʧʫʣʠʨʘʥʝ (ʨʘʙʦʪʘ) ʠ ʙʝʟʧʨʦʙʣʝʤʥʦʪʦ ʤʫ ʧʨʝʤʘʭʚʘʥʝ ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲ-

ʚʦʦʙʨʘʱʝʥʠʝ, ʢʦʛʘʪʦ ʪʝʭʥʠʢʘʪʘ ʛʦ ʧʦʟʚʦʣʷʚʘ.  

ʂʘʪʦ ʢʨʠʪʝʨʠʡ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ 

ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʠʟʧʦʣʟʚʘʭʤʝ ʥʠʚʦʪʦ ʥʘ 

ʦʙʣʠʪʝʨʘʮʠʷ ʠʣʠ ʫʩʧʝʰʥʦʪʦ Ⱬ ʤʝʭʘʥʠʯʥʦʪʦ ʠʟʦʣʠʨʘʥʝ ʦʪ ʤʦʟʲʯʥʦʪʦ 

ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ.  

ɺʘʞʥʦ ʝ ʜʘ ʙʲʜʝ ʧʦʜʯʝʨʪʘʥʦ, ʯʝ ʨʘʟʛʣʝʜʘʥʠʪʝ ʪʫʢ ʥʝʢʦʥʚʝʥʮʠʦ-

ʥʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʚʢʣʶʯ-

ʚʘʪ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ ʦʙʣʠʪʝʨʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʧʦʩʨʝʜʩʪ-

ʚʦʤ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ, ʢʘʢʪʦ ʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʥʝ ʥʘʣʘʛʘʪ ʪʷʭʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ï ʯʘʩʪ ʦʪ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʜʫʣʠʨʘʱʠʪʝ 
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ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪʦʚʝ (Ăflow-divertersñ). ʈʝʩʧʝʢʪʠʚʥʦ, ʢʦʛʘʪʦ ʤʝʪʦʜʲʪ ʥʘʣʘ-

ʛʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ ʢʦʣʢʦʪʦ ʧʦ-ʧʣʲʪʥʦ ʠ ʢʦʣ-

ʢʦʪʦ ʧʦʚʝʯʝ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʥʠʰʢʠ ʩʘ ʫʩʧʝʰʥʦ ʚʲʚʝʜʝʥʠ ʚ ʘʥʝʚʨʠʟʤʘʣ-

ʥʠʷ ʩʘʢ ʧʦ ʚʨʝʤʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʚʠʩʦʢʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

ʦʪ ʪʝʨʘʧʠʷʪʘ ʠ ʧʨʝʚʝʥʮʠʷʪʘ ʦʪ ʨʫʧʪʫʨʘ. ɺ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ ʪʦʚʘ ʩʝ ʦʪ-

ʨʘʟʷʚʘ ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʰʘʥʩʘ ʦʪ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʨʝʢʘʥʘʣʠ-

ʟʘʮʠʷ. ʂʦʛʘʪʦ ʤʝʪʦʜʲʪ ʥʝ ʥʘʣʘʛʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ, 

ʧʨʘʚʠʣʥʘʪʘ ʠʥʩʝʨʮʠʷ ʥʘ ʚʲʪʨʝʩʘʢʫʣʘʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʤʦʜʫʣʠʨʘʱʠʷ 

ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩʘ ʦʪ ʠʜʝʥʪʠʯʥʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ ʠʟʭʦʜʘ ʦʪ ʣʝʯʝʥʠʝ ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ ʠ ʜʲʣʛʦʩ-

ʨʦʯʝʥ ʧʣʘʥ.  

ʆʮʝʥʠʭʤʝ ʩʪʝʧʝʥʪʘ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ 

ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʝʤʙʦʣʠʟʘʮʠ-

ʦʥʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. ʉʪʝʧʝʥʪʘ ʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʙʝʰʝ ʦʮʝ-

ʥʷʚʘʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ Raymond-Roy ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʠ ʜʠʛʠʪʘʣʥʦ ʩʫʙʪʨʘ-

ʭʠʨʘʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʚ ʢʨʘʷ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ. ʇʨʠʣʦʞʝʥʠʷʪ ʘʥʘʣʠʟ ʙʝ 

ʦʩʲʱʝʩʪʚʝʥ ʟʘ ʛʨʫʧʠʪʝ ʥʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ, ʧʝʨʤʘʥʝʥʪʥʦ 

ʨʝʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-

ʝʤʙʦʣʠʟʘʮʠʷ ʠ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʙʝ ʦʩʲʱʝʩʪʚʝʥʘ ʝʤʙʦʣʠʟʘ-

ʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʦʩʦʙʝʥʦ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ. 

ʇʨʠ ʘʥʝʚʨʠʟʤʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʤʦʜʫʣʠʨʘʱʠ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪʦʚʝ, ʠ ʦʩʪʘ-

ʥʘʣʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪ ʛʨʫʧʘʪʘ ʥʘ ʦʙʦʩʦʙʝʥʠʪʝ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʚ ʯʘʩʪʥʦʩʪ WEB, ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ, ʦʮʝʥʝʥʘ ʩ 

ʧʦʤʦʱʪʘ ʥʘ Raymond-Roy ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʝ ʙʝ ʦʩʲʱʝʩʪʚʷʚʘʥʘ ʧʦʨʘʜʠ 

ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʤʝʪʦʜʠʪʝ. ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʙʝ ʦʮʝʥʝʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʥʠʚʦʪʦ ʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʠʤ ʚ ʠʥʪʝʨʚʘʣʘ 3-6-ʠ ʤʝ-

ʩʝʮ.  
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ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʟʘ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ ʩʝ ʫʩ-

ʪʘʥʦʚʠ, ʯʝ ʧʨʠ 100% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʝ ʦʩʲʱʝʩʪʚʝʥʘ ʫʩʧʝʰʥʘ ʝʤʙʦʣʠʟʘʮʠʷ 

ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʝʤ-

ʙʦʣʠʟʘʮʠʷ.  

ʆʪ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʠʪʝ 791 ʝʤʙʦʣʠʟʘʮʠʠ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʪʝʭ-

ʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʘʤʦ ʚ 19 ʦʪ ʢʣʠʥʠʯʥʠʪʝ ʩʣʫʯʘʠ 

(2,4%). ʊʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ ʥʘʟʦʚʘʚʘʭʤʝ ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʦʪʦ ʧʦʟʠ-

ʮʠʦʥʠʨʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʮʝʣ ʚʨʝʤʝʥʥʘ ʠʣʠ ʧʝʨʤʘʥʝʥʪʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʜʤʷ-

ʥʘ ʥʘ ʚʠʜʘ ʠʣʠ ʨʘʟʤʝʨʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠ-

ʩʲʩʪʚʠʝʪʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ, ʧʨʠ 100% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʙʝ ʦʩʲ-

ʱʝʩʪʚʝʥʘ ʝʬʝʢʪʠʚʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʪʝʨʘʧʠʷ. ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʝʭʥʠ-

ʯʝʩʢʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ï 57,9% (n=11), ʘ ʠʤʝʥʥʦ ʨʝʧʦʟʠʮʠʦʥʠʨʘʥʝ ʠʣʠ 

ʧʦʜʤʷʥʘ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʚ ʛʨʫ-

ʧʘʪʘ ʥʘ ʦʙʦʩʦʙʝʥʠʪʝ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʝ ʙʝ ʫʩʪʘʥʦʚʝʥʘ ʜʦʩʪʦʚʝʨʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʛʝʦʤʝʪ-

ʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (ʰʠʨʠʥʘ, ʚʠʩʦʯʠʥʘ, ʜʠʘʤʝʪʲʨ ʥʘ 

ʘʥʝʚʨʠʟʤʘʣʘʥʘ ʰʠʡʢʘ) ʠ ʪʝʭʥʠʯʝʩʢʘ ʫʩʧʝʚʘʝʤʦʩʪ (ʨ = 0.616). ʉʣʝʜ ʧʨʦ-

ʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʢʣʠʥʠʯʝʥ, ʨʘʜʠʦʣʦʛʠʯʝʥ ʠ ʪʝʭʥʠʯʝʩʢʠ ʘʥʘʣʠʟ ʫʩ-

ʪʘʥʦʚʠʭʤʝ, ʯʝ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʪʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʠʟʚʝʩʪʥʘ ʦʧʝʨʘʪʦʨʩʢʘ 

ʛʨʝʰʢʘ ʧʦ ʚʨʝʤʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ï ʥʝʧʨʘʚʠʣʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʨʘʟʤʝʨʘ ʠ 

ʚʠʜʘ ʥʘ ʧʦʜʭʦʜʷʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ 

ʢʦʡʣʠʨʘʥʝ, ʥʝʧʨʘʚʠʣʥʘ ʨʘʜʠʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʪʘʨʛʝʪ-

ʥʠʷ ʩʲʜ ʠʣʠ ʥʝʪʦʯʥʘ ʢʘʣʠʙʨʘʮʠʷ ʥʘ ʘʥʛʠʦʛʨʘʬʩʢʠʷ ʘʧʘʨʘʪ ï ʪʘʙʣʠʮʘ 14. 

ɹʠ ʙʠʣʦ ʚʘʞʥʦ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʝ, ʯʝ ʪʝʟʠ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ ʚʲʟʥʠʢ-

ʥʘʭʘ ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʰʠʷ ʧʲʨʚʦʥʘʯʘʣʝʥ ʦʧʠʪ ʩ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠʪʝ ʫʩʪ-

ʨʦʡʩʪʚʘ.  

 

 



 119 

 

 
ʊʝʭʥʠʯʝʩʢʠ ʫʩʧʝʭ 

ʆʙʱʦ ʅʝ ɼʘ 

ʃʦʢʘʣʠʟʘʮʠʷ ACOM ɹʨʦʡ 2 180 182 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 1.1% 98.9% 100.0% 

MCA ɹʨʦʡ 9 362 371 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 2.4% 97.6% 100.0% 

ICA ɹʨʦʡ 4 110 114 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 3.5% 96.5% 100.0% 

Basilar ɹʨʦʡ 3 54 57 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 5.3% 94.7% 100.0% 

PCOM ɹʨʦʡ 0 2 2 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 0.0% 100.0% 100.0% 

PCA ɹʨʦʡ 0 20 20 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 0.0% 100.0% 100.0% 

ACA ɹʨʦʡ 1 44 45 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 2.2% 97.8% 100.0% 

ʆʙʱʦ ɹʨʦʡ 19 772 791 

% ʚ ʃʦʢʘʣʠʟʘʮʠʷ 2.4% 97.6% 100.0% 

ʊʘʙʣʠʮʘ 14. ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʟʘ ʘʩʦʮʠʘʮʠʷʪʘ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠ ʫʩʧʪʝʭ ʠ ʘʥʝʚ-

ʨʠʟʤʘʣʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ 

 

ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ 772 ʩʣʫʯʘʷ ʙʝ ʨʝʛʠʩʪʨʠʨʘʥʦ ʫʩʧʝʰʥʦ ʤʘʥʠʧʫʣʠʨʘ-

ʥʝ ʠʣʠ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʫʧʦʪʨʝʙʝʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʢʪʦ ʠ ʙʝʟʧʨʦʙʣʝʤʥʘ-

ʪʘ ʤʫ ʝʢʩʪʨʘʢʮʠʷ ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʠ ʪʘʨʛʝʪʥʠʷ ʘʨʪʝʨʠʘʣʝʥ 

ʩʲʜ, ʢʲʜʝʪʦ ʪʦʚʘ ʙʝ ʚʲʟʤʦʞʥʦ.  

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʮʷʣʘʪʘ ʧʦʧʫʣʘʮʠʷ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʣʦʢʘʣʠʟʘʮʠʷʪʘ 

ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ (c2 = 713,134; p = 

0,002). ʉʠʣʘʪʘ ʥʘ ʪʘʟʠ ʟʘʚʠʩʠʤʦʩʪ ʙʝ ʠʟʩʣʝʜʚʘʥʘ ʩ ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʝʩʪ ʥʘ 

Phi, ʯʠʡʪʦ ʢʦʝʬʠʮʠʝʥʪ ʝ 0,95 ʠ ʦʧʨʝʜʝʣʷ ʟʘʚʠʩʠʤʦʩʪʪʘ ʢʘʪʦ ʩʠʣʥʘ. ʉ 

ʜʨʫʛʠ ʜʫʤʠ, ʫʩʪʨʦʡʩʪʚʘʪʘ, ʢʦʠʪʦ ʩʘ ʧʨʠʛʦʜʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚ ʩʲʜʦʚʝ ʩ ʧʦ-

ʛʦʣʷʤ ʜʠʘʤʝʪʲʨ, ʘ ʠʤʝʥʥʦ ï Comaneci, p64 ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ, 

ʩʲʚʤʝʩʪʠʤ ʩ 0,027óó ʤʠʢʨʦʢʘʪʝʪʲʨ, ʠ ʧʦ-ʛʦʣʝʤʠʪʝ ʧʦ ʨʘʟʤʝʨʠ ʤʠʢʨʦʢʘʪʝ-

ʪʲʨ ʙʘʣʦʥʠ ʙʷʭʘ ʧʨʠʣʘʛʘʥʠ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʚ 

ʧʨʦʢʩʠʤʘʣʥʠʪʝ ʦʪʜʝʣʠ ʥʘ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ï ʦʩʥʦʚʥʦ ʧʦ ʭʦʜʘ 
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ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʠʩʢʦʧʨʦʬʠʣʥʠʪʝ 

ʚʘʨʠʘʥʪʠ ʥʘ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ï Comaneci 17, p64 MW, ʧʝʨʤʘʥʝʥʪʥʠʪʝ 

ʩʪʝʥʪʦʚʝ Neuroform Atlas, LVIS EVO ʠ LVIS Jr, ʢʘʢʪʦ ʠ ʤʠʢʨʦʢʘʪʝʪʲʨ 

ʙʘʣʦʥʠʪʝ ʩ ʧʦʜʦʙʨʝʥ ʢʲʤʧʣʘʡʲʥʩ Scepter XC ʙʷʭʘ ʧʨʠʣʘʛʘʥʠ ʩʲʩ ʩʪʘʪʠʩ-

ʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʚ ʜʠʩʪʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʠ 

ʧʦ ʭʦʜʘ ʥʘ ʚʠʣʠʟʠʝʚʠʷ ʢʨʲʛ. ʅʘʡ-ʫʧʦʪʨʝʙʷʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʥʝʢʦʥ-

ʚʝʥʮʠʦʥʘʣʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʙʝ ʚʨʝʤʝʥʥʠʷʪ ʩʪʝʥʪ Comaneci ʩ ʥʝʛʦʚʠ-

ʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʧʨʠʣʘʛʘʥ ʧʨʠ 152 ʧʘʮʠʝʥʪʠ. ʅʠʩʢʦʧʨʦʬʠʣʥʘʪʘ ʚʝʨʩʠʷ 

ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ Comaneci 17 ʙʝ ʥʘʡ-ʯʝʩʪʦ ʫʧʦʪʨʝʙʷʚʘʥʘʪʘ ʚʝʨʩʠʷ ʦʪ ʩʝ-

ʤʝʡʩʪʚʦʪʦ ʥʘ ʚʨʝʤʝʥʥʠʷ ʩʪʝʥʪ Comaneci. ɺʪʦʨʦʪʦ ʧʦ ʯʝʩʪʦʪʘ ʠʟʧʦʣʟʚʘʥʦ 

ʫʩʪʨʦʡʩʪʚʦ ʚ ʦʙʱʘʪʘ ʛʨʫʧʘ ʙʝ p64 ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ, ʩʲʚʤʝʩ-

ʪʠʤ ʩ 0,027óó ʤʠʢʨʦʢʘʪʝʪʲʨ. ʅʘʡ-ʯʝʩʪʦ ʫʧʦʪʨʝʙʷʚʘʥʠʷʪ ʨʘʟʤʝʨ ʥʘ ʠʤʧ-

ʣʘʥʪʘ ʙʝ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʚʲʟʤʦʞʝʥ, ʘ ʠʤʝʥʥʦ ʪʦʟʠ ʩ 5 mm ʜʠʘʤʝʪʲʨ ʠ 30 

mm ʜʲʣʞʠʥʘ.  

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʩʝ ʫʩʪʘʥʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-

ʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʰʠʡʢʘʪʘ ʠ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ. ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʢʘ-

ʩʘʝ ʟʘ ʰʠʡʢʘ ʩ ʜʠʘʤʝʪʲʨ ʥʘʜ 5 mm, ʥʘʡ-ʚʝʨʦʷʪʥʦ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩ-

ʪʚʦ ʱʝ ʙʲʜʝ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ (c2 = 46,514; p = 0,000). 

ʇʦ ʚʨʝʤʝ ʥʘ ʦʩʲʱʝʩʪʚʝʥʠʪʝ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʧʨʦʮʝʜʫʨʠ ʥʝ ʥʘʙʣʶ-

ʜʘʚʘʭʤʝ ʥʝʞʝʣʘʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘ 

ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʠ ʦʩʪʘʥʘʣʠʷ ʪʝʭʥʦʣʦʛʠʯʝʥ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʫʤ. ʅʝ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʝʞʝʣʘʥʠ ʤʝʭʘʥʠʯʥʠ ʩʲʧʨʠʢʦʩʥʦʚʝ-

ʥʠʷ ʤʝʞʜʫ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʪʝ ʢʦʡʣʦʚʝ ʠ ʫʧʦʪʨʝʙʝʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ 

ʠʤʧʣʘʥʪʠ, ʮʝʣʷʱʠ ʚʨʝʤʝʥʥʘ ʠʣʠ ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʰʠʨʦ-

ʢʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ.  

ʋʩʧʷʭʤʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘʤʝ ʩʨʝʜʥʠʷ ʙʨʦʡ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ 

ʢʦʡʣʦʚʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʙʣʠʪʝʨʠʨʘʥʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʘ ʠʤʝʥʥʦ 5,94 

(1-12). ʅʘʡ-ʯʝʩʪʦ ʫʧʦʪʨʝʙʷʚʘʥʠʷʪ ʠ ʫʩʧʝʰʥʦ ʠʤʧʣʘʥʪʠʨʘʥ ʢʦʡʣ ʚ ʮʷʣʘʪʘ 
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ʛʨʫʧʘ ʝ GDC ñʩʪʘʥʜʘʨʪʝʥò, ʠʣʠ ʬʦʨʤʠʨʘʱ, ʩ ʨʘʟʤʝʨʠ 4/15 mm. ʆʪ ʧʨʦ-

ʚʝʜʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʝ ʫʩʪʘʥʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩ-

ʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʦʪ ʰʠʨʠʥʘʪʘ, 

ʰʠʡʢʘʪʘ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (p = 0,000). ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʦʨʘʜʠ 

ʚʟʘʠʤʥʦ ʢʦʨʝʣʠʨʘʥʝ ʤʝʞʜʫ ʥʝʟʘʚʠʩʠʤʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (multicollinearity) 

ʥʝ ʙʝʰʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʪʯʝʪʝ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʷ ʝʬʝʢʪ ʥʘ ʚʩʷ-

ʢʘ ʚʝʣʠʯʠʥʘ.  

ʆʧʪʠʤʘʣʥʘ ʧʝʨʤʘʥʝʥʪʥʘ ʠʣʠ ʚʨʝʤʝʥʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ï ʧʦʢʨʠʪʠʝ 

ʥʘ ʥʘʜ 85% ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʦʪ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪ-

ʨʦʡʩʪʚʦ ʟʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʙʝ ʥʘʙʣʶʜʘʚʘʥʦ ʧʨʠ 772 ʧʘ-

ʮʠʝʥʪʠ ʦʪ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ. ɺʩʠʯʢʠ ʫʧʦʪʨʝʙʷʚʘʥʠ ʫʩʪʨʦʡʩʪʚʘ (ʙʝʟ ʤʠʢʨʦ-

ʢʘʪʝʪʲʨ ʙʘʣʦʥʠʪʝ) ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ, ʤʘʢʘʨ ʠ ʨʘʟʣʠʯʥʠ ʢʦʥʩʝʧʪʫʘʣʥʦ, ʩʘ 

ʙʘʟʠʨʘʥʠ ʥʘ ʥʘʡ-ʯʝʩʪʦ ʫʧʦʪʨʝʙʷʚʘʥʠʷ ʤʘʪʝʨʠʘʣ ʚ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ 

ʥʝʚʨʦʨʝʥʪʛʝʥʦʣʦʛʠʷ, ʘ ʠʤʝʥʥʦ ʥʠʪʠʥʦʣʦʚʘʪʘ ʩʧʣʘʚ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʤʝʞ-

ʜʫ ʥʠʢʝʣ ʠ ʪʠʪʘʥ (ʥʠʪʠʥʦʣ) ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ 

ʪʝʟʠ ʠʤʧʣʘʥʪʠ, ʘ ʠʤʝʥʥʦ ʧʦʚʠʰʝʥ ʢʦʤʧʣʘʡʲʥʩ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʤʘʢʩʠ-

ʤʘʣʥʘ ʘʪʨʘʚʤʘʪʠʯʥʘ ʘʜʘʧʪʘʮʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʢʲʤ ʪʘʨʛʝʪʥʠʷ ʩʲʜ. ɺ 

ʥʷʢʦʠ ʩʣʫʯʘʠ ʜʦʨʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʧʦʟʚʦʣʷʚʘ ʠʤʧ-

ʣʘʥʪʲʪ ʜʘ ʟʘʝʤʝ ʬʦʨʤʘʪʘ ʥʘ ʰʠʡʢʘʪʘ (ʚʠʞ ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠ, ʛʨʫʧʘ 3 ï 

ʚʲʪʨʝʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ). 

ɿʘʜʦʚʦʣʠʪʝʣʥʘʪʘ ʦʢʣʫʟʠʷ ʠʣʠ ʪʘʟʠ, ʢʦʷʪʦ ʧʦ-ʛʦʣʷʤʘ ʠʣʠ ʨʘʚʥʘ ʥʘ 

75% ʦʪ ʦʙʝʤʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʥʘ ʘʢʫʪʥʦ ʨʫʧʪʫʨʠʨʘʣʠʪʝ ʘʥʝʚʨʠʟʤʠ 

ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʟʧʠʪʘʥʠʝ ʜʦʨʠ ʠ ʧʨʝʜ ʥʘʡ-ʦʧʠʪʥʠʪʝ ʠʥ-

ʪʝʨʚʝʥʮʠʦʥʘʣʥʠ ʨʝʥʪʛʝʥʦʣʦʟʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫ-

ʟʠʷ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʚʘʨʠʨʘ ʦʪ 19 ʜʦ 98%, 

ʢʘʪʦ ʧʨʠ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 71% ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʥʝ ʩʝ ʦʪʯʠʪʘ ʜʠʥʘʤʠʢʘ ʚ 

ʦʙʨʘʟʘ ʧʨʠ ʧʦʩʣʝʜʚʘʱʦ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʝʥ ʨʘʜʠʦʣʦʛʠʯʝʥ ʧʨʝʛʣʝʜ 

(Maldonado IL et al., 2011; Sani S et al., 2005; Weber W et al., 2007). ɻʦʣʝ-

ʤʠ ʩʠʩʪʝʤʘʪʠʯʥʠ ʦʙʟʦʨʠ ʠ ʤʝʪʘʘʥʘʣʠʟʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʥʝʘ-
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ʩʠʩʪʠʨʘʥʘʪʘ ñʯʠʩʪʘò ʝʤʙʦʣʠʟʘʮʠʷ ʧʨʠ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʜʝʤʦʥʩʪʨʠʨʘ 

ʝʜʚʘ 48% ʪʦʪʘʣʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ (Zhao B et al., 2016).  

ɺ ʦʙʱʘʪʘ ʛʨʫʧʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 95% ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʧʦʢʘʟʘʭʘ ʟʘʜʦ-

ʚʦʣʠʪʝʣʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʠ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ 

Raymond-Roy ʢʣʘʩ I ʠ ʢʣʘʩ II (ʪʘʙʣʠʮʘ 15 ʠ ʬʠʛʫʨʘ 40). ʇʦ-ʪʦʯʥʦʪʦ ʨʘʟ-

ʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʛʠʦʛʨʘʬʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ ʙʝ, ʢʘʢʪʦ ʩʣʝʜʚʘ ï Raymond-

Roy ʢʣʘʩ I ʠʣʠ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ï 77,3%, Raymond-Roy ʢʣʘʩ II ï 

18,3% ʠʣʠ ʩʫʙʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʥʘʚʣʠʟʘʥʝ ʥʘ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʨʝʟʠʜʫʘʣʥʘʪʘ ʘʥʝʚ-

ʨʠʟʤʘ ʩʲʩ ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʥʠʚʦ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʠʣʠ Raymond-Roy ʢʣʘʩ III 

ʝ 4,6%.  

ʃʠʧʩʚʘʱʠʪʝ ʜʘʥʥʠ ʚ ʪʘʙʣʠʮʘ 15 ʧʨʠ 245 ʧʘʮʠʝʥʪʠ ʩʝ ʜʲʣʞʘʪ ʥʘ 

ʥʝʩʧʦʩʦʙʥʦʩʪʪʘ ʢʨʠʪʠʯʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʜʘ ʦʮʝʥʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʧʦʩ-

ʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʧʨʠ ʯʘʩʪ 

ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʛʨʫʧʘ 3 ʠ ʚʩʠʯʢʠ ʦʪ ʛʨʫʧʘ 4. ɹʝʟʩʧʦʨʥʦ ʪʨʷʙʚʘ ʜʘ ʦʪʙʝ-

ʣʝʞʠʤ ʧʦʚʣʠʷʚʘʥʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʠ ʘʥʘʣʠʟʠ ʦʪ ʪʦʟʠ ʬʘʢʪ. ʅʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣ-

ʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʝʪʦʜʠ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʦʢʣʘʜʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʪʝʟʠ ʤʝʪʦʜʠ ʦʪ 

ʜʨʫʛʠ ʘʚʪʦʨʠ ʚ ʩʚʝʪʦʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ.  

 

 ɹʨʦʡ, n ʇʨʦʮʝʥʪ, % 

 1 422 77.3 

2 99 18.1 

3 25 4.6 

ʆʙʱʦ 546 100.0 

ʃʠʧʩʚʘʪ ʜʘʥʥʠ   245  

ʆʙʱʦ 791  

ʊʘʙʣʠʮʘ 15. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ Raymond-Roy 

ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ, ʦʮʝʥʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ  
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ʌʠʛʫʨʘ 40. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ Raymond-Roy 

ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ, ʦʮʝʥʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ  

 

ɹʝʟʩʧʦʨʥʦ ʟʘ ʧʨʝʚʘʥʪʠʨʘʥʝʪʦ ʥʘ ʩʧʦʥʪʘʥʥʘ ʧʲʨʚʠʯʥʘ ʨʫʧʪʫʨʘ ʠʣʠ 

ʨʝʨʫʧʪʫʨʘ, ʢʦʛʘʪʦ ʚʝʯʝ ʝ ʥʘʣʠʮʝ ʉɸʍ ʧʨʠ ʘʥʝʚʨʠʟʤʠʪʝ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, 

ʠʤʘ ʥʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʥʠʚʦʪʦ ʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ. ʆʪ 

ʪʦʯʥʠʷ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʚ ʮʷʣʘʪʘ ʛʨʫʧʘ ʩʝ ʧʦʪʚʲʨʜʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-

ʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʠ ʧʦʩʪʧʨʦʮʝʜʫʨ-

ʥʘʪʘ ʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ Raymond-Roy ʢʣʘʩ I ʚ ʛʨʫʧʠʪʝ, ʢʲʜʝʪʦ ʧʨʠʣʦʞʝʥʠ-

ʝʪʦ ʠʤ ʩʝ ʧʦʟʚʦʣʷʚʘ ʦʪ ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʠʢʘ (p = 0,000).  

 ɹʨʦʡ, n ʇʨʦʮʝʥʪ, % 

 1 654 84.1 

2 93 12.0 

3 30 3.9 

ʆʙʰʦ 777 100.0 

ʃʠʧʩʚʘʪ ʜʘʥʥʠ  14  

ʆʙʰʦ 791  

 

ʊʘʙʣʠʮʘ 16. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ Raymond-Roy 

ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ, ʦʮʝʥʝʥʘ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-6-ʠ ʤʝʩʝʮ ʩʣʝʜ ʧʨʦʚʝʜʝʥʘʪʘ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ  

 

ɺ ʦʙʱʘʪʘ ʛʨʫʧʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 96% ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʜʝʤʦʥʩʪʨʠʨʘ-

ʭʘ ʟʘʜʦʚʦʣʠʪʝʣʥʘ ʦʢʣʫʟʠʷ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-6-ʠ ʤʝʩʝʮ ʩʣʝʜ ʧʨʦʚʝ-

ʜʝʥʘʪʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ Raymond-Roy ʢʣʘʩ I 

77% 

18% 

5% 

1.00

2.00

3.00
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ʠ ʢʣʘʩ II (ʪʘʙʣʠʮʘ 16). ʇʦ-ʪʦʯʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʛʠʦʛʨʘʬʩʢʠʪʝ ʨʝ-

ʟʫʣʪʘʪʠ ʙʝ ʢʘʢʪʦ ʩʣʝʜʚʘ: Raymond-Roy ʢʣʘʩ I ʠʣʠ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ï 

84,2%, Raymond-Roy ʢʣʘʩ II ï 12% ʠʣʠ ʩʫʙʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʥʘʚʣʠ-

ʟʘʥʝ ʥʘ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. ʉʲ-

ʱʝʚʨʝʤʝʥʥʦ ʨʝʟʠʜʫʘʣʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʩʲʩ ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʥʠʚʦ ʥʘ ʝʤʙʦʣʠ-

ʟʘʮʠʷ ʠʣʠ Raymond-Roy ʢʣʘʩ III ʝ 3,9%.  

ʉʪʘʙʠʣʥʘʪʘ ʠ ʩʦʣʠʜʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘ ʤʘʩʘ ʦʪ ʢʦʡʣʦʚʝ, ʬʦʨʤʠʨʘ-

ʥʘ ʧʨʠ ʠʥʠʮʠʘʣʥʦʪʦ ʪʨʝʪʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ, ʧʨʝʜʧʦʣʘʛʘ ʧʦ-ʥʠʩʢʘ 

ʩʪʝʧʝʥ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʩ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ (Sadato A et al., 2015). 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ ʮʷʣʘʪʘ ʛʨʫʧʘ ʝ 9,8%. ʊʦʪʘʣʥʘʪʘ ʨʝʢʘʥʘʣʠ-

ʟʘʮʠʷ ʚ ʪʘʟʠ ʩʝʨʠʷ ʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʘʥʥʠʪʝ, ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʣʠʪʝʨʘʪʫ-

ʨʘʪʘ, ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʷ ʨʝʛʨʝʩ ʚ ʩʢʘʣʘʪʘ ʥʘ Raymond-Roy ʩ 

ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʧʨʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʪʨʝʪʠʨʘʥʠ ʧʦʩʨʝʜʩ-

ʪʚʦʤ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʪʝ ʤʝʪʦʜʠ (Poncyljusz W et al., 2015; McLaughlin N 

et al., 2013 Leacy RA et al., 2019). ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʘʢʮʝʥʪʠʨʘʪ ʚʲʨʭʫ ʬʘʢ-

ʪʘ, ʯʝ ʚʝʨʦʷʪʥʦ ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʦʢʣʫʟʠʷ (3-6-ʠ ʤʝʩʝʮ) ʚ ʦʙʱʘʪʘ ʛʨʫʧʘ ʩʝ 

ʜʲʣʞʘʪ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʬʝʥʦʤʝʥʠ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʝ-

ʭʦʜʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ ï ʧʨʠʣʝʞʘʱ ʘʨʪʝʨʠʘʣʝʥ ʩʲʜ. ʆʩʚʝʥ ʠʥʪʨʘʩʘ-

ʢʫʣʘʨʥʘ ʪʨʦʤʙʦʟʘ, ʢʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ ʚ ʣʠʪʝʨʘʪʫʨʥʠʷ ʦʙʟʦʨ, ʥʝʦʝʥʜʦ-

ʪʝʣʥʘ ʤʠʛʨʘʮʠʷ ʠ ʢʣʝʪʲʯʥʦ ʧʨʦʣʠʬʝʨʠʨʘʥʝ ʩʘ ʦʩʥʦʚʥʠʪʝ ʢʣʶʯʦʚʠ ʤʝʭʘ-

ʥʠʟʤʠ ʚ ʜʲʣʛʦʪʨʘʡʥʘʪʘ ʦʢʣʫʟʠʷ, ʢʦʷʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʦʙʱʘʪʘ ʛʨʫʧʘ ï 

ʬʠʛ. 41.  
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(ɸ)  

(ɹ)    

ʌʠʛʫʨʘ 41. ʄʠʢʨʦʩʢʦʧʢʩʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʞʠʚʦʪʠʥʩʢʠ ʧʨʝʧʘʨʘʪ ʥʘ ʙʠʬʫʨʢʘʮʠʦʥʥʘ 

ʩʘʢʫʣʘʨʥʘ ʘʥʝʚʨʠʟʤʘ ʝʤʙʦʣʠʟʠʨʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʦʩʦʙʝʥʦ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪ-

ʨʦʡʩʪʚʦ ʠ ʢʦʡʣʦʚʝ (ɸ). ʇʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʚʲʚ ʚʟʝʪʠʷ ʤʘʪʝʨʠʘʣ 90 ʜʥʠ ʩʣʝʜ ʝʤʙʦʣʠ-

ʟʘʮʠʷʪʘ ʜʦʢʫʤʝʥʪʠʨʘ ʝʥʜʦʪʝʣʥʘ ʤʠʛʨʘʮʠʷ ʠ ʧʨʦʣʠʬʝʨʘʮʠʷ, ʜʦʢʫʤʝʥʪʠʨʘʱʘ ʤʝʭʘ-

ʥʠʯʥʦʪʦ ʟʘʧʝʯʚʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (ɹ) ï ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʣʦʞʝʥʠ ʩ ʨʘʟʨʝʰʝʥʠʝʪʦ 

ʥʘ Endostream Medical 

 

3. ʆʮʝʥʢʘ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʥʝʢʦʥʚʝʥʮʠʦ-

ʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ 

ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ  

ʇʨʦʬʠʣʲʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʠ ʠ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʝ ʦʪ ʥʘʡ-

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ. ʂʘʢʪʦ ʩʪʘʥʘ ʷʩʥʦ ʜʦ ʤʦʤʝʥʪʘ, 

ʪʝʨʘʧʠʷʪʘ ʥʘ ʪʦʟʠ ʚʠʜ ʤʦʟʲʯʥʦʩʲʜʦʚʠ ʣʝʟʠʠ ʧʦʯʪʠ ʚʠʥʘʛʠ ʩʝ ʘʩʦʮʠʠʨʘ ʩ 

ʢʦʤʧʣʝʢʩʝʥ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʠ ʪʝʭʥʠʯʝʩʢʠ ʧʦʜʭʦʜ (Campos et al., 

2002). ʇʦʯʪʠ ʚʠʥʘʛʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʩʧʝʮʠʬʠʯʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʦʪ ʫʩ-
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ʪʨʦʡʩʪʚʘ ʤʠʢʨʦʢʘʪʝʪʲʨ ʠʣʠ ʢʦʤʙʠʥʠʨʘʥʠ ʪʝʭʥʠʢʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʚʝʣʠ-

ʯʘʚʘ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ, ʘ ʩ ʪʦʚʘ ʥʝʠʟʤʝʥʥʦ ʩʝ ʫʚʝʣʠʯʘʚʘʪ ʠ 

ʥʠʚʘʪʘ ʥʘ ʫʩʣʦʞʥʝʥʠʷ.  

ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʰʠʡʢʘʪʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʝʢʦʥʩʪʨʫʢʮʠʷʪʘ Ⱬ 

ʠʣʠ ʧʨʦʪʨʫʟʠʷʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ ʜʘʣʝʯ ʥʝ ʩʘ ʝʜʠʥʩʪʚʝʥʠʪʝ 

ʧʨʦʙʣʝʤʠ ʥʘ ʢʦʤʧʣʝʢʩʥʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. ʏʝʩʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʰʠʡʢʘʪʘ ʩʘ ʠʥʢʦʨʧʦʨʠʨʘʥʠ ʦʩʪʠʫʤʠʪʝ ʥʘ ʚʠʪʘʣʥʠ ʤʦʟʲʯʥʠ ʘʨʪʝʨʠʠ, ʦʩʦ-

ʙʝʥʦ ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ. ʈʠʩʢʲʪ ʦʪ ʢʦʤʧʨʦʤʝ-

ʪʠʨʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠʷ ʢʨʲʚʦʪʦʢ ʝ ʩʲʱʝʩʪʚʝʥ ʠ ʟʥʘʯʠʤ ʠ ʙʠ ʤʦʛʲʣ ʜʘ ʜʦ-

ʚʝʜʝ ʜʦ ʧʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠʣʠ ʩʤʲʨʪ (Brinjikji et al., 

2013). ʊʨʦʤʝʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʚ ʭʦʜʘ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʤʦʛʘʪ ʜʘ ʚʲʟ-

ʥʠʢʥʘʪ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ, 

ʯʠʷʪʦ ʝʤʙʦʣʠʟʘʮʠʷ ʧʨʦʪʠʯʘ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʩʪʨʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝ-

ʤʦʨʘʛʠʷ. ʊʦʛʘʚʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʚʝʩʪʥʘ ʘʣʪʝʨʘʮʠʷ ʚ ʢʦʘʛʫʣʘʮʠʦʥʥʦ-

ʬʠʙʨʠʥʦʣʠʪʠʯʥʘʪʘ ʢʘʩʢʘʜʘ, ʢʘʪʦ ʧʨʝʚʝʩ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘ ʩʤʝʪʢʘ ʥʘ ʢʦʘ-

ʛʫʣʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ. ɽʪʦ ʟʘʱʦ ʧʘʮʠʝʥʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʩ ʘʢʫʪʥʦ ʨʫʧʪʫ-

ʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʉɸʍ, ʩʘ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʠ 

ʢʲʤ ʪʨʦʤʙʝʤʙʦʣʠʯʥʠ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʠʥʮʠʜʝʥʪʠ (Meng et al., 2014; 

Michellozi et al., 2018).  

ʊʨʦʤʙʝʤʙʦʣʠʯʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʜʘʣʝʯ ʥʝ ʩʘ ʝʜʠʥʩʪʚʝʥʠʪʝ ʢʦʤʧʣʠ-

ʢʘʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʚ ʭʦʜʘ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ. 

ʀʥʪʨʘʧʨʦʮʝʜʫʨʥʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʠʣʠ ʷʪʨʦʛʝʥʥʘʪʘ ʪʨʘʚʤʘ ʥʘ 

ʩʲʜ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʦʧʝʨʘʪʦʨʩʢʘ ʛʨʝʰʢʘ ʩʘ ʨʝʜʢʠ, ʥʦ ʟʥʘʯʠʤʠ ʫʩʣʦʞʥʝʥʠʷ, 

ʢʦʠʪʦ ʯʝʩʪʦ ʜʦʚʝʞʜʘʪ ʜʦ ʧʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠ ʚʠʩʦʢ 

ʧʨʦʮʝʥʪ ʩʤʲʨʪʥʦʩʪ (Zheng et al., 2016). ɺ ʤʝʪʘʘʥʘʣʠʟ ʦʪ 2008 ʧʘʮʠʝʥʪʠ 

ʨʠʩʢʲʪ ʦʪ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʭʝʤʦʨʘʛʠʯʥʠ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʩʝ 

ʦʧʨʝʜʝʣʷ ʥʘ 2,8% (Brilstra et al., 1999). ʗʪʨʦʛʝʥʥʦ ʢʲʨʚʝʥʝ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʚʘʨʠʨʘ ʦʪ 2,7% ʜʦ 8% (Levy et al., 2001; Raymond et al., 

1997). ʆʩʥʦʚʥʠʷʪ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʫʩ-
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ʣʦʞʥʝʥʠʝ, ʩʘ ʤʘʣʢʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʢʘʢʪʦ ʠ ʣʠʧʩʘʪʘ ʥʘ ʜʦʙʨʝ ʬʦʨʤʠʨʘʥʘ 

ʰʠʡʢʘ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʨʝʛʠʩʪʨʠʨʘʥʝʪʦ ʥʘ ʪʘʢʦʚʘ ʫʩʣʦʞʥʝʥʠʝ ʚ ʥʘʜ 

33% ʦʪ ʩʣʫʯʘʠʪʝ ʚʦʜʠ ʜʦ ʣʝʪʘʣʝʥ ʠʟʭʦʜ (Levy et al., 2001).  

ʅʝʧʨʘʚʠʣʥʘʪʘ ʠ ʥʝʚʥʠʤʘʪʝʣʥʘ ʤʘʥʠʧʫʣʘʮʠʷ ʩ ʤʠʢʨʦʢʘʪʝʪʨʠʪʝ, 

ʢʦʡʣʦʚʝʪʝ ʠʣʠ ʤʠʢʨʦʚʦʜʘʯʠʪʝ ʝ ʥʘʡ-ʯʝʩʪʦ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʛʦʨʝʦʧʠʩʘʥʠʪʝ 

ʬʝʥʦʤʝʥʠ. ɺ ʞʝʣʘʥʠʝʪʦ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʘ ʩʪʝʧʝʥ ʥʘ ʦʢʣʫʟʠʷ ʥʘ 

ʠʥʪʨʘʢʨʘʥʠʘʣʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʢʘʢʪʦ ʚ ʤʥʦʛʦ ʮʝʥʪʨʦʚʝ, ʪʘʢʘ ʠ ʚ ʥʘʰʠʷ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʩʚʨʲʭʢʦʤʧʘʢʪʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʩ ʢʦʡʣʦʚʝ ʠ 

ʧʦʜʙʦʨ ʥʘ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʣʝʢʦʩʪʝʧʝʥʥʦ ʥʘʜʚʠʰʘʚʘʪ ʩʨʝʜʥʘʪʘ ʛʝʦʤʝʪʨʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ. Zhang ʠ ʩʲʪʨ. (2016) ʜʝʤʦʥʩʪʨʠʨʘʪ, ʯʝ 

ʧʦʩʪʘʚʷʥʝʪʦ ʜʦʨʠ ʥʘ ʠʥʠʮʠʘʣʥʠʷ, ʬʦʨʤʠʨʘʱ ʢʦʡʣ ʚ ʘʥʝʚʨʠʟʤʘʪʘ ʢʨʠʝ 

ʨʠʩʢ ʦʪ ʨʷʟʢʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʨʘʘʥʝʚʨʠʟʤʘʣʥʦʪʦ ʥʘʣʷʛʘʥʝ ʩ ʧʦʩʣʝʜ-

ʚʘʱʘ ʨʫʧʪʫʨʘ. Cloft ʠ ʩʲʪʨ. (2002) ʦʧʨʝʜʝʣʷʪ ʨʠʩʢʘ ʦʪ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʧʝ-

ʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠ 

ʘʥʝʚʨʠʟʤʠ, ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʧʦ-ʥʠʩʲʢ ʩʧʨʷʤʦ ʪʦʟʠ, ʥʘʙʣʶʜʘʚʘʥ ʚ ʩʣʫʯʘʠ-

ʪʝ, ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ. ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʉɸʍ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʩʝ ʘʩʦʮʠʠʨʘ ʩ 

ʥʘʜ 5% ʯʝʩʪʦʪʘ ʥʘ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ. ɸʚʪʦʨʠʪʝ ʘʢʮʝʥʪʠʨʘʪ 

ʚʲʨʭʫ ʬʘʢʪʘ, ʯʝ ʨʘʟʢʲʩʚʘʥʝʪʦ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʥʝ ʝ ʠʟʦʣʠ-

ʨʘʥʦ ʥʝʚʨʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, ʘ ʤʘʱʘʙʝʥ ʧʘʪʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ, ʘʥʛʘʞʠ-

ʨʘʱ ʚʩʠʯʢʠ ʩʠʩʪʝʤʠ ʠ ʦʨʛʘʥʠ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷʪʘ ʥʘ ʤʦ-

ʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʚʦʜʠ ʜʦ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʧʘʨʘʜʦʢʩʘʣʝʥ ʚʘʟʦʩʧʘ-

ʟʲʤ, ʢʦʡʪʦ ʫʩʣʦʞʥʷʚʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʚʝʯʝ ʨʫʧʪʫʨʠʨʘʣʘʪʘ ʘʥʝʚʨʠʟʤʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʥʘ ʦʙʱʘʪʘ ʛʨʫʧʘ ʟʘ ʧʦ-

ʢʦʥʢʨʝʪʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʭʤʝ ʚʲʟʥʠʢʥʘʣʠ-

ʪʝ ʫʩʣʦʞʥʝʥʠʷ ʚ ʭʦʜʘ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ 791 ʨʫʧʪʫʨʠʨʘʣʠ 

ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʥʘ ʥʷʢʦʣʢʦ ʛʨʫʧʠ:  

ʘ) ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʠ ʠʟ-

ʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʠʢʘ:  
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- ʪʨʦʤʙʝʤʙʦʣʠʯʥʦ ʩʲʙʠʪʠʝ  

- ʷʪʨʦʛʝʥʥʘ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠʣʠ ʚʠʪʘʣʝʥ ʤʦʟʲʯʝʥ ʩʲʜ 

- ʷʪʨʦʛʝʥʝʥ ʚʘʟʦʩʧʘʟʲʤ  

- ʥʝʞʝʣʘʥʘ ʤʠʛʨʘʮʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠʣʠ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠʪʝ 

ʢʦʡʣʦʚʝ 

- ʜʨʫʛʦ ʥʝʞʝʣʘʥʦ ʩʲʙʠʪʠʝ, ʧʨʷʢʦ ʩʚʲʨʟʘʥʦ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ;  

 ʙ) ʧʦʩʪʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʠ ʠʟ-

ʧʦʟʚʘʥʘʪʘ ʪʝʭʥʠʢʘ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 12 ʯʘʩʘ ʩʣʝʜ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʜʦ 6 ʤʝʩʝʮʘ ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ:  

- ʫʩʣʦʞʥʝʥʠʷ ʥʘ ʘʨʪʝʨʠʘʣʥʠʷ ʜʦʩʪʲʧ (ʧʫʥʢʮʠʦʥʝʥ ʭʝʤʘʪʦʤ, ʷʪʨʦ-

ʛʝʥʥʘ ʪʨʘʚʤʘ ʥʘ ʩʲʜ ʠʣʠ ʨʝʪʨʦʧʝʨʠʪʦʥʝʘʣʥʘ ʭʝʤʦʨʘʛʠʷ) 

- ʢʲʩʥʦ ʪʨʦʤʙʝʤʙʦʣʠʯʥʦ ʩʲʙʠʪʠʝ  

- ʢʲʩʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʚʲʟʧʘʣʠʪʝʣʥʘ ʨʫʧʪʫʨʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚ-

ʨʠʟʤʘ (delayed rupture) 

- ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʠʣʠ ʥʝʩʠʤʧʪʦʤʘʪʠʯʥʘ ʦʢʣʫʟʠʷ ʥʘ ʧʦʩʪʘʚʝʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ. 

ʋʩʣʦʞʥʝʥʠʷʪʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʨʲʚʦʠʟʣʠʚʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠ-

ʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʥʘʩʪʲʧʠʣʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ, ʥʝ ʙʷʭʘ ʚʟʠʤʘʥʠ ʧʦʜ ʚʥʠʤʘʥʠʝ ʚ ʪʦʟʠ ʘʥʘʣʠʟ. ʅʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʥʘʧʨʝʜʲʢʘ ʚ ʥʝʚʨʦʠʥʪʝʥʟʠʚʥʠʪʝ ʛʨʠʞʠ ʠ ʨʝʘʥʠʤʘʮʠʷʪʘ, ʩʫʙʘ-

ʨʘʭʥʦʠʜʘʣʥʘʪʘ ʭʝʤʦʨʘʛʠʷ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʲʜʝ ʘʩʦʮʠʠʨʘʥʘ ʩ ʚʠʩʦʢʘ ʠʥ-

ʚʘʣʠʜʠʟʘʮʠʷ ʠ 30-ʜʥʝʚʥʘ ʩʤʲʨʪʥʦʩʪ (Park et al., 2022). ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ 

ʩʠʩʪʝʤʥʠ ʠʣʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʧʨʦʷʚʠ ʥʘ ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ ʣʝʪʘʣʝʥ 

ʠʟʭʦʜ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʧʨʠ 14 ʧʘʮʠʝʥʪʠ ʦʪ ʥʘʰʘʪʘ ʛʨʫʧʘ ï 1,8%. ʅʘʙʣʁ-

ʜʘʚʘʥʠʷʪ ʦʪ ʥʘʩ ʥʠʩʲʢ ʤʦʨʪʘʣʠʪʝʪ, ʩʚʲʨʟʘʥ ʩʲʩ ʉɸʍ, ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ 

ʨʫʧʪʫʨʘ ʥʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʙʝʟʩʧʦʨʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠ-

ʥʘʨʥʠʷ ʧʦʜʭʦʜ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʚ ʥʘʰʝʪʦ ʟʚʝʥʦ. 

ʆʙʦʩʦʙʷʚʘʥʝʪʦ ʥʘ ʥʝʚʨʦʨʝʘʥʠʤʘʮʠʦʥʝʥ ʤʦʟʲʯʥʦʩʲʜʦʚ ʩʝʢʪʦʨ, ʢʦʡʪʦ ʝ 

ʦʪʛʦʚʦʨʝʥ ʟʘ ʥʝʚʨʦʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʝʚʝʥʮʠʷ ʥʘ ʫʩʣʦʞʥʝʥʠʷʪʘ ʦʪ ʉɸʍ ʩʘ 
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ʦʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ. ʋʤʝʩʪʥʦ ʝ ʦʙʘʯʝ ʜʘ ʙʲʜʝ ʦʪʙʝʣʷʟʘʥʦ, ʯʝ ʢʘʪʦ ʝʜʠʥ-

ʩʪʚʝʥ ʨʝʬʝʨʝʥʪʝʥ ʮʝʥʪʲʨ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʧʦʚʝʯʝ-

ʪʦ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʥʘʩ 

ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʣʝʯʝʥʠʝ, ʙʷʭʘ ʚ ʜʦʙʨʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ ï Hunt&Hess 

ʩʨʝʜʥʦ 1,96.  

ʋʩʣʦʞʥʝʥʠʷ ʢʘʪʦ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʠʣʠ ʷʪʨʦ-

ʛʝʥʥʘ ʪʨʘʚʤʘ ʥʝ ʙʷʭʘ ʦʪʯʝʪʝʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ.  

ʇʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʜʠʨʝʢʪʥʦ ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʜʫʨʘʪʘ 

ʠʣʠ ʫʩʪʨʦʡʩʪʚʦʪʦ, ʧʨʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ 

ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʚ ʮʷʣʘʪʘ ʛʨʫʧʘ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʚ 

5,43% ʦʪ ʩʣʫʯʘʠʪʝ (n=43). 31 ʦʪ ʪʷʭ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ 

ʩʝ ʢʘʩʘʝʰʝ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʚ ʩʲʩʪʦʷʥʠʝʪʦ 

ʥʘ ʉɸʍ. ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʪʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʩʝ ʦʪʯʝʪʝ ʜʦʩʪʦʚʝʨʥʘ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʠ 

ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ ʩʢʘʣʘʪʘ ʥʘ Hunt&Hess (c2 = 

16,093; p = 0,003). ʋʩʣʦʞʥʝʥʠʷʪʘ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠʪʝ ʧʘ-

ʮʠʝʥʪʠ, ʙʷʭʘ ʩʲʦʪʚʝʪʥʦ 17 ʪʨʦʤʙʝʤʙʦʣʠʯʥʠ ʠ 14 ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʷʪʨʦʛʝʥ-

ʥʝʥ ʚʘʟʦʩʧʘʟʲʤ. ʇʨʠ 12 ʦʪ ʦʙʱʦ 17 ʧʘʮʠʝʥʪʠ ʩ ʨʝʛʠʩʪʨʠʨʘʥʠ ʪʨʦʤʙʝʤ-

ʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʥʝ ʙʝ ʨʝʛʠʩʪʨʠʨʘʥ ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʥʝʚʨʦʣʦʛʠ-

ʯʝʥ ʜʝʬʠʮʠʪ. ʇʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʪʨʦʤʙʝʤʙʦʣʠʯʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʙʷʭʘ 

ʥʘʙʣʶʜʘʚʘʥʠ ʚ ʜʠʩʪʘʣʥʠʪʝ ʩʝʛʤʝʥʪʠ ʥʘ ʤʦʟʲʯʥʘʪʘ ʮʠʨʢʫʣʘʮʠʷ. ɺʝʨʦʷʪʥʘ 

ʧʨʠʯʠʥʘ ʟʘ ʘʩʠʤʧʪʦʤʥʘʪʘ ʠʤ ʤʘʥʠʬʝʩʪʘʮʠʷ ʩʘ ʢʦʤʧʝʥʩʘʪʦʨʥʠʪʝ ʤʝʭʘ-

ʥʠʟʤʠ, ʢʦʠʪʦ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʘʜʝʢʚʘʪʥʘ ʤʦʟʲʯʥʘ ʧʝʨʬʫʟʠʷ ï 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʙʦʛʘʪʘ ʢʦʣʘʪʝʨʘʣʥʘ ʤʨʝʞʘ ʦʪ ʥʝʟʘʩʝʛʥʘʪʠʷ ʤʦʟʲʯʝʥ ʙʘʩʝʡʥ.  

ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ 5 ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʠ 

ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʝʤʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʙʷʭʘ ʦʩʲʱʝʩʪʚʝʥʠ ʦʧʠʪʠ 

ʟʘ ʨʝʟʦʣʠʨʘʥʝ ʥʘ ʢʦʤʧʣʠʢʘʮʠʠʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʨʘʘʨʪʝʨʠʘʣʥʦ ʠʣʠ ʠʥʪ-

ʨʘʚʝʥʦʟʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʨʦʤʙʦʣʠʪʠʯʥʠ ʠ ʘʥʪʠʘʛʨʝʛʘʥʪʥʠ ʤʝʜʠʢʘʤʝʥ-

ʪʠ (ʬʠʛ. 42).  
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ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʧʦʩʪʧʨʦʮʝʜʫʨʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʚʦ-

ʜʝʱ ʜʦ ʚʣʦʰʘʚʘʥʝ ʥʘ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʧʨʦʤʷʥʘ ʚ 

mRS score ʙʝ ʨʝʛʠʩʪʨʠʨʘʥ ʧʨʠ ʚʩʠʯʢʠʪʝ 5 ʧʘʮʠʝʥʪʠ. ɼʨʘʩʪʠʯʥʦ ʦʪʢʣʦʥʝ-

ʥʠʝ ʚ mRS score > 2 ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʦ, ʚʲʧʨʝʢʠ ʪʦʚʘ ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʠʟ-

ʧʠʩʚʘʥʝʪʦ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʙʷʭʘ ʚ ʩʲʩʪʦʷʥʠʝ, ʥʝʠʟʠʩʢʚʘʱʦ ʯʫʞʜʘ ʧʦʤʦʱ. 

ʊʦʚʘ ʙʝ ʧʦʪʚʲʨʜʝʥʦ ʠ ʩʣʝʜ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʪʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ, ʢʦʡʪʦ ʥʝ 

ʫʩʪʘʥʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʥʘʩʪʲʧʠʣʠʪʝ ʫʩ-

ʣʦʞʥʝʥʠʷ ʠ ʚʣʦʰʝʥʦʪʦ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʧʨʠ ʠʟʧʠʩʚʘʥʝʪʦ (p = 

0,784).  ʇʨʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʝ ʫʩʧʷʭʤʝ ʜʘ ʫʩʪʘʥʦʚʠʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʘʢʦʥʦʤʝʨʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʚʲʟʥʠʢʥʘʣʠʪʝ ʠʥʪʨʘʧʨʦʮʝʜʫʨ-

ʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʠ 

ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʪʝʭʥʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʤʘʥʠʧʫʣʘʮʠʷʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠʣʠ ʚʠʜʘ ʥʘ 

ʧʨʠʣʦʞʝʥʘʪʘ ʪʝʭʥʠʢʘ. ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʪʦʯʝʥ ʪʝʩʪ ʥʘ ʌʠʰʝʨ ʩʝ ʫʩʪʘʥʦʚʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʚʣʦʰʝʥʦʪʦ ʢʣʠʥʠʯʥʦ ʩʲʩ-

ʪʦʷʥʠʝ, ʜʠʬʫʟʥʘʪʘ ʭʝʤʦʨʘʛʠʷ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʚʠʩʦʢʘ ʩʪʝʧʝʥ Fischer scale 

ʠ ʚ̡ʟʥʠʢʥʘʣʠʪʝ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʦʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ (p=0,003 ʠ 

p=0,049). ʅʝ ʫʩʧʷʭʤʝ ʜʘ ʫʩʪʘʥʦʚʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪ ʤʝʞʜʫ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠ ʥʘʩ-

ʪʲʧʠʣʠʪʝ ʫʩʣʦʞʥʝʥʠʷ.  
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 (ɸ)     (ɹ) 

   

(ɺ)     (ɻ) 

ʌʠʛʫʨʘ 42. ʇʘʮʠʝʥʪ ʩ ʘʥʝʚʨʠʟʤʘ ʥʘ ʣʷʚʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ (ɸ, ɹ), ʪʨʝ-

ʪʠʨʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ʇʝʨʠʧʨʦʮʝʜʫʨʥʠ 

ʪʨʦʤʙʝʤʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʦ ʭʦʜʘ ʥʘ ʣʷʚʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ 

ʘʨʪʝʨʠʷ (ɺ). ɸʧʣʠʢʘʮʠʷʪʘ ʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪ ʥʝ ʚʦʜʠ ʜʦ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʝʟʦʣʶʮʠʷ ʥʘ 

ʢʦʥʩʪʘʪʠʨʘʥʠʪʝ ʠʟʤʝʥʝʥʠʷ (ɻ) 

 

ʈʫʪʠʥʥʠʪʝ ʘʥʪʠʪʨʦʤʙʦʮʠʪʥʠ ʠ ʘʥʪʠʢʦʘʛʫʣʘʥʪʥʠ ʧʨʦʪʦʢʦʣʠ, ʢʦʠʪʦ 

ʠʟʧʦʣʟʚʘʤʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ, ʥʝ ʩʝ ʨʘʟ-

ʣʠʯʘʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʦʪ ʪʝʟʠ, ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʧʨʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʣʝʟʠʠ. 

ʊʦʚʘ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʦʪʥʦʚʦ ʜʘ ʧʦʜʯʝʨʪʘʝʤ, ʯʝ ʚʲʟʥʠʢʥʘʣʠʪʝ ʫʩʣʦʞ-

ʥʝʥʠʷ ʚ ʥʘʰʘʪʘ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʙʝʟʩʧʦʨʥʦ ʩʝ 

ʜʲʣʞʠ ʥʘ ʩʠʩʪʝʤʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘʪʘ ʭʝʤʦʨʘʛʠʷ ʢʘʪʦ ʟʘ-

ʙʦʣʷʚʘʥʝ ʠ ʧʨʦʤʝʥʝʥʠʪʝ ʢʦʘʛʫʣʘʮʠʦʥʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʦʟʲʯʥʠʷ 

ʢʨʲʚʦʪʦʢ.  
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ʆʩʪʘʥʘʣʠʪʝ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʢʦʤʧʣʠʢʘʮʠʠ ʚ ʦʙʱʘʪʘ ʛʨʫʧʘ ʙʷʭʘ 

ʦʪʥʦʚʦ ʩ ʪʨʦʤʙʝʤʙʦʣʠʯʝʥ ʭʘʨʘʢʪʝʨ ʠ ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ 12 ʧʘʮʠʝʥʪʠ ʩ 

ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʧʨʠ ʢʦʠʪʦ 

ʩʝ ʥʘʣʦʞʠ ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ. ʆʪ ʪʷʭ 8 ʚʦʜʷʪ ʜʦ ʦʢʣʫʟʠʷ ʥʘ ʧʦʩʪʘʚʝʥʦʪʦ ʫʩʪ-

ʨʦʡʩʪʚʦ ʠʣʠ ʪʨʦʤʙʦʪʠʯʥʠ ʠʟʤʝʥʝʥʠʷ ʧʦ ʭʦʜʘ ʥʘ ʧʦʜʣʝʞʘʱʘ ʚʠʪʘʣʥʘ ʤʦ-

ʟʲʯʥʘ ʘʨʪʝʨʠʷ (ʬʠʛ. 43). ʆʩʪʘʥʘʣʠʪʝ 4 ʦʪ ʪʝʟʠ 12 ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩ-

ʣʦʞʥʝʥʠʷ ʩʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʤʠʢʨʦʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʩʲʙʠʪʠʷ ʚ ʜʠʩʪʘʣ-

ʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ.  

ʂʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʤʘʥʝʥʪʥʘʪʘ 

ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʧʦʤʝʥʘʪʦ 

ʦʛʨʦʤʥʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʜʚʦʡʥʘʪʘ ʘʥʪʠʪʨʦʤʙʦʪʠʯʥʘ ʪʝʨʘʧʠʷ. ʇʨʠʣʦʞʝʥʠ-

ʝʪʦ ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʤʝʜʠʢʘʤʝʥʪʠ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʛʘʨʘʥʪʠʨʘ ʪʦʣʝʨʘʥʩʘ ʥʘ ʤʦ-

ʟʲʯʥʘʪʘ ʮʠʨʢʫʣʘʮʠʷ ʢʲʤ ʯʫʞʜʠʪʝ ʤʝʪʘʣʥʠ ʪʝʣʘ, ʢʘʢʚʠʪʦ ʩʘ ʚʩʠʯʢʠ ʠʟ-

ʧʦʣʟʚʘʥʠ ʚ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʥʝʚʨʦʨʝʥʪʛʝʥʦʣʦʛʠʷ ʠʤʧʣʘʥʪʠ (Borchert 

et al., 2022; Altenburg et al., 2012). ʅʘʙʣʶʜʘʚʘʥʠʪʝ ʦʙʱʦ 12 ʪʨʦʤʙʝʤʙʦ-

ʣʠʯʥʠ ʢʦʤʧʣʠʢʘʮʠʠ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟ-

ʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʪʲʨʧʷʪ ʪʦʪʘʣʥʦ ʦʙʨʘʪʥʦ ʨʘʟʚʠʪʠʝ ʩʣʝʜ ʠʥʪʨʘʧʨʦʮʝ-

ʜʫʨʥʦʪʦ ʘʧʣʠʮʠʨʘʥʝ ʥʘ ʘʥʪʠʪʨʦʤʙʦʮʠʪʝʥ ʘʛʝʥʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʛʣʠʢʦʧ-

ʨʦʪʝʠʥ IIb/IIIa ʠʥʭʠʙʠʪʦʨ. ʊʝʟʠ ʧʘʮʠʝʥʪʠ ʦʩʪʘʚʘʪ ʘʩʠʤʧʪʦʤʥʠ ʙʝʟ ʜʦʙʘ-

ʚʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠʣʠ ʚʣʦʰʘʚʘʥʝ ʚ mRS score, ʦʪʯʝʪʝʥ ʧʨʠ ʠʟ-

ʧʠʩʚʘʥʝʪʦ. ʉʣʝʜ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʢʣʠʥʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʛʦʨʝʦʧʠ-

ʩʘʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʤʦʞʝʤ ʜʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ ʚʲʟʥʠʢʥʘʣʠʪʝ 8 ʢʦʤʧʣʠ-

ʢʘʮʠʠ, ʚʦʜʝʱʠ ʜʦ ʦʢʣʫʟʠʷ ʥʘ ʧʦʩʪʘʚʝʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʪʨʦʤʙʦʪʠʯʥʠ 

ʠʟʤʝʥʝʥʠʷ ʧʦ ʭʦʜʘ ʥʘ ʧʦʜʣʝʞʘʱʘ ʚʠʪʘʣʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ, ʩʝ ʜʲʣʞʘʪ ʥʘ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʧʨʠʣʦʞʝʥʘʪʘ ʧʨʝʜʧʨʦʮʝʜʫʨʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ. 

ʊʦʟʠ ʬʝʥʦʤʝʥ ʥʘ ʥʝʘʜʝʢʚʘʪʥʘ ʠʥʭʠʙʠʮʠʷ ʥʘ ʪʨʦʤʙʦʮʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʜʚʦʡʥʘʪʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ, ʝ ʜʦʙʨʝ ʠʟʚʝʩʪʝʥ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠ 
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ʧʦʜʯʝʨʪʘʥ ʢʘʪʦ ʥʝʧʨʝʜʚʠʜʠʤ ʬʘʢʪʦʨ ʟʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʧʝʨʠʧʨʦʮʝʜʫʨ-

ʥʠ ʫʩʣʦʞʥʝʥʠʷ ʚ ʭʦʜʘ ʥʘ ʧʣʘʥʦʚʠ ʝʤʙʦʣʠʟʘʮʠʠ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ 

(Rosengart et al., 2021).  

       

 (ɸ)             (ɹ) 

  

(ɺ) 

ʌʠʛʫʨʘ 43. ʇʘʮʠʝʥʪ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ 

ʣʷʚʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ʠ ʧʨʦʚʝʜʝʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʦʩʦʙʝʥʦ ʚʲʪ-

ʨʝʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ ï (ɸ) ʠ (ɹ). ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʘʥʪʠʪʨʦʤʙʦʮʠʪʝʥ ʘʛʝʥʪ 

ʧʝʨʠʧʨʦʮʝʜʫʨʥʦ ʥʝ ʜʦʚʝʜʝ ʜʦ ʨʝʟʦʣʠʨʘʥʝ ʥʘ ʪʨʦʤʙʦʪʠʯʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ 

ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʠʤʧʣʘʥʪ ʠ ʪʘʨʛʝʪʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ (ɺ) 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩ-

ʢʘ ʟʥʘʯʠʤʦʩʪ ʧʨʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ ʘʥʝʚʨʠʟʤʠ ʤʝʞʜʫ ʚʲʟʥʠʢʥʘʣʠʪʝ ʧʝ-

ʨʠʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʦʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʠ ʜʝʤʦʛʨʘʬʩʢʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠ-
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ʢʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʬʘʤʠʣʥʘʪʘ ʘʥʘʤʥʝʟʘ ʠ ʧʨʠʜʨʫʞʘʚʘʱʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ. 

ʅʝ ʙʝ ʫʩʪʘʥʦʚʝʥʘ ʢʦʨʝʣʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʤʧʣʠʢʘʮʠʠʪʝ ʠ ʛʝʦʤʝʪ-

ʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʠ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪ-

ʨʦʡʩʪʚʦ ʟʘ ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ.  

 ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 9 

(1,13%) ʧʦʩʪʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʠ ʠʟ-

ʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʠʢʘ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 12 ʯʘʩʘ ʩʣʝʜ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʜʦ 6 ʤʝʩʝʮʘ ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ. ʋʩʣʦʞʥʝʥʠ-

ʷʪʘ ʙʷʭʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 3 ʨʝʪʨʦʧʝʨʠʪʦʥʝʘʣʥʠ ʭʝʤʘʪʦʤʘ 

ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʨʚʝʥʮʠʷʪʘ; 2 ʩʲʜʦʚʠ ʫʩʣʦʞʥʝʥʠʷ ʥʘ ʘʨʪʝʨʠʘʣʥʠʷ 

ʜʦʩʪʲʧ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʧʩʝʚʜʦʘʥʝʚʨʠʟʤʠ; 2 ʧʫʥʢʮʠʦʥʥʠ ʭʝʤʘʪʦʤʘ ʠ 2 

ʢʲʩʥʠ ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʘʣʥʠ ʨʫʧʪʫʨʠ (ʬʠʛ. 44, 45). ʄʘʢʘʨ ʠ 

ʤʠʥʠʤʘʣʥʦ ʠʥʚʘʟʠʚʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʚʦʜʠ ʜʦ ʠʟʚʝʩʪʥʘ 

ʩʪʝʧʝʥ ʜʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʮʝʣʦʩʪʪʘ ʥʘ ʯʦʚʝʰʢʦʪʦ ʪʷʣʦ. ʂʦʤʧʣʠʢʘʮʠʠʪʝ, 

ʩʚʲʨʟʘʥʠ ʩ ʘʨʪʝʨʠʘʣʥʠʷ ʜʦʩʪʲʧ, ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʦ, ʥʦ 

ʚʲʧʨʝʢʠ ʪʦʚʘ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʙʝʛʥʘʪʠ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʨʝʪʨʦʧʝʨʠʪʦʥʝ-

ʘʣʥʠʪʝ ʭʝʤʦʨʘʛʠʠ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʘ, ʢʘʪʦ ʥʷʢʦʠ ʘʚʪʦʨʠ ʷ ʦʧʨʝʜʝʣʷʪ 

ʥʘ ʦʢʦʣʦ 1% (Oneissi et al., 2020). ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʤʦʥʠʪʦʨʠʥʛʲʪ ʥʘ 

ʧʘʮʠʝʥʪʘ, ʭʝʤʦʪʨʘʥʩʬʫʟʠʷʪʘ ʠ ʦʙʝʤʟʘʤʝʩʪʠʪʝʣʥʘʪʘ ʪʝʨʘʧʠʷ ʩʘ ʥʝʦʙʭʦ-

ʜʠʤʠ ʟʘ ʨʝʟʦʣʶʮʠʷʪʘ ʥʘ ʢʦʤʧʣʠʢʘʮʠʷʪʘ. ɼʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ 

ʙʠ ʤʦʛʣʘ ʜʘ ʧʨʦʤʝʥʠ ʭʦʜʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʪʲʡ ʢʘʪʦ ʧʨʦʤʝʥʝʥʘʪʘ ʘʥʪʠʪ-

ʨʦʤʙʦʮʠʪʥʘ ʘʢʪʠʚʥʦʩʪ ʜʨʘʩʪʠʯʥʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʤʘʱʘʙʥʠ ʨʝʪʨʦʧʝ-

ʨʠʪʦʥʝʘʣʥʠ ʢʦʣʝʢʮʠʠ (ʬʠʛ. 44). 
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ʌʠʛʫʨʘ 44. ʂʦʤʧʶʪʲʨ-ʪʦʤʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ 

ʢʦʤʧʣʠʢʘʮʠʷ, ʘʩʦʮʠʠʨʘʥʘ ʩ ʘʨʪʝʨʠʘʣʥʠʷ ʜʦʩʪʲʧ ʥʝʦʙʭʦʜʠʤ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ 

ʣʝʯʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪ ʩ ʥʝʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ 

 

   

 (ɸ)     (ɹ) 

 

 (ɺ) 

ʌʠʛʫʨʘ 45. ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʢʲʩʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ 

ʨʫʧʪʫʨʘ (delayed rupture) ʧʨʠ ʧʘʮʠʝʥʪ ʩ ʠʟʚʲʨʰʝʥʘ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ 

ʩʪʝʥʪ ï (ɸ) ʠ (ɹ). ʂʦʤʣʠʢʘʮʠʷʪʘ ʥʘʩʪʲʧʚʘ, ʥʝʟʘʚʠʩʠʤʦ ʯʝ ʤʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʘʪʘ 

ʘʥʛʠʦʛʨʘʬʠʷ ʜʝʤʦʥʩʪʨʠʨʘ ʦʙʣʠʪʝʨʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ï (ɺ) 
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ʂʲʩʥʘʪʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ʦʙʠʢʥʦʚʝʥʦ ʚʲʟ-

ʥʠʢʚʘ ʩʣʝʜ ʫʩʧʝʰʥʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʠ ʢʣʠʥʠʯʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʛʦʣʝʤʠ 

ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʠ. ʆʩʥʦʚʥʠʷʪ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘʜ ʪʦʟʠ 

ʬʝʥʦʤʝʥ ʦʩʪʘʚʘ ʥʝʠʟʷʩʥʝʥ (Hou et al., 2020). ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʲʱʝʩʪʚʫʚʘʪ 

ʤʘʩʦʚʦ ʠʟʦʣʠʨʘʥʠ ʢʣʠʥʠʯʥʠ ʜʦʢʣʘʜʠ ʟʘ ʢʲʩʥʘ ʨʫʧʪʫʨʘ ʥʘ ʪʦʪʘʣʥʦ ʘʥʛʠ-

ʦʛʨʘʬʩʢʠ ʝʤʙʦʣʠʟʠʨʘʥʠ ʘʥʝʚʨʠʟʤʠ ʜʦ 6 ʤʝʩʝʮʘ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ 

ï ʬʠʛ. 45. ʇʨʝʜʧʦʣʘʛʘʝʤʘ ʧʨʠʯʠʥʘ ʟʘ ʪʝʟʠ ʷʚʣʝʥʠʷ ʩʘ ʚʝʨʦʷʪʥʦ ʘʩʝʧʪʠʯ-

ʥʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʩʪʝʥʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʤʘ-

ʩʠʚʥʦ ʪʨʦʤʙʦʦʙʨʘʟʫʚʘʥʝ. ʄʘʢʘʨ ʠ ʨʷʜʢʘ (ʧʦʜ 3%) ʢʲʩʥʘʪʘ ʨʫʧʪʫʨʘ ʚʝʨʦ-

ʷʪʥʦ ʚʲʟʥʠʢʚʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʘʤʦʣʠʟʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ 

(Sirakova et al., 2022). ʊʘʢʲʚ ʚʠʜ ʫʩʣʦʞʥʝʥʠʷ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʠ 2 ʦʪ 

ʥʘʰʠʪʝ ʧʘʮʠʝʥʪʠ, ʧʨʠ ʢʦʠʪʦ ʙʷʭʘ ʣʝʢʫʚʘʥʠ ʛʠʛʘʥʪʩʢʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟ-

ʤʠ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ. ʇʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠ-

ʮʠʪ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʫʩʣʦʞʥʝʥʠʝ ʙʝ ʨʝʛʠʩʪʨʠʨʘʥ ʠ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ, ʨʘʚ-

ʥʷʚʘʱʦ ʩʝ ʥʘ mRS score 3.  

 

4. ʉʨʘʚʥʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠ-

ʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ, ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪ-

ʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ 

ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʩʨʘʚʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʥʝ-

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʝʤʙʦʣʠʟʘ-

ʮʠʷ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʩʝ ʫʩʣʦʞʥʷʚʘ ʦʪ ʛʦʣʷʤʦʪʦ 

ʤʦʨʬʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʠ ʣʠʧʩʘʪʘ ʥʘ ʭʦʤʦ-

ʛʝʥʥʘ ʠʥʜʠʢʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʝʣʝʢʮʠʷ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʝʥ 

ʤʝʪʦʜ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʡʝʨʘʨʭʠʯʥʘ ʧʦʜʨʝʜʙʘ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʠʪʝ ʪʝʭʥʠʢʠ ʠʟʠʩʢʚʘ ʩʠʣʥʦ ʢʨʠʪʠʯʥʘ ʥʘʫʯʥʘ ʦʙʦʩʥʦʚʢʘ. ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʰʠʨʦʢʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʪʝʟʠ ʤʝʪʦʜʠ ʚʲʚ ʚʩʝʢʠʜʥʝʚʥʘʪʘ ʥʝʚʨʦʠʥ-



 137 

ʪʝʨʚʝʥʮʠʦʥʘʣʥʘ ʧʨʘʢʪʠʢʘ, ʙʦʣʰʠʥʩʪʚʦʪʦ ʦʪ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʢʣʠʥʠʯʥʠ 

ʜʦʢʣʘʜʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʨʷʜʢʦ ʘʥʘʣʠʟʠʨʘʪ ʧʦʚʝʯʝ ʦʪ 50 ʧʘʮʠʝʥʪʠ, ʠʥʪʝʨ-

ʚʝʥʠʨʘʥʠ ʩ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʤʝʪʦʜʠ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʷʪ ʭʘʨʘʢʪʝʨ ʠ 

ʧʦʚʣʠʷʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʙʝʟʩʧʦʨʥʦ ʢʨʠʷʪ ʨʠʩʢ ʦʪ ʥʝʧʨʘʚʠʣʥʦ ʠʥʪʝʨʧʨʝ-

ʪʠʨʘʥʝ ʠ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʂʲʤ ʪʦʟʠ ʤʦʤʝʥʪ 

ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ ʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʜʘ ʘʥʘʣʠʟʠʨʘʪ ʚ ʜʝʪʘʡʣʠ ʨʘʟ-

ʣʠʯʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʧʦʜʭʦʜʠ, ʘʥʛʘʞʠʨʘʱʠ ʩʝ ʩ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʘʟʠ 

ʩʫʙʛʨʫʧʘ ʪʘʨʛʝʪʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. 

ʉ ʮʝʣ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʤʘʢʩʠʤʘʣʥʘ ʦʙʝʢʪʠʚʠʟʘʮʠʷ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʥʝʢʦʥʚʝʥ-

ʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ 

ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʪʨʝʪʠʨʘʥʠ ʚ ʥʘʰʘʪʘ ʧʨʘʢʪʠ-

ʢʘ, ʦʩʲʱʝʩʪʚʠʭʤʝ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʤʝʞʜʫ ʧʦʚʝʯʝʪʦ ʧʨʠʣʘʛʘʥʠʪʝ ʪʘ-

ʢʠʚʘ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʪʠʧ ʣʝʟʠʠ. ɹʷʭʘ ʚʢʣʶʯʝʥʠ ʦʩʥʦʚʥʠ ʥʝ-

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʤʦʜʘʣʥʦʩʪʠ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʠʤ ʪʨʝʪʠʨʘʥʝ: ʘʩʠʩʪʠ-

ʨʘʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ, ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ 

ʰʠʡʢʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ; ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʦʙʦʩʦʙʝʥʦ ʠʥʪ-

ʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ; ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ. ʀʟʧʦʣʟʚʘʥʠʪʝ 

ʧʦʜʭʦʜʠ, ʨʘʟʜʝʣʝʥʠ ʚ ʯʝʪʠʨʠʪʝ ʛʨʫʧʠ ʦʪ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʠ ʪʝʭʥʠʢʠ, ʧʨʠʣʘʛʘʥʠ ʜʦ ʤʦʤʝʥʪʘ ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. ʊʝʭʥʠ-

ʯʝʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʘʩʧʝʢʪʠ ʦʪ ʧʨʦʚʝʜʝʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʩʪʝʧʝʥʪʘ ʥʘ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʥʠʚʦʪʦ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ, ʢʘʢʪʦ 

ʠ ʚʠʜʲʪ ʠʣʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʫʩʣʦʞʥʝʥʠʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʙʷʭʘ 

ʨʘʟʛʣʝʜʘʥʠ ʠ ʚʥʠʤʘʪʝʣʥʦ ʩʨʘʚʥʝʥʠ.  

ʆʪ ʧʨʦʚʝʜʝʥʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʥʘ Kruskal-Walis ʠ Mann-

Whitney ʩʪʘʥʘ ʷʩʥʦ, ʯʝ ʯʝʪʠʨʠʪʝ ʛʨʫʧʠ, ʚʢʣʶʯʝʥʠ ʚ ʪʦʟʠ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ 

ʘʥʘʣʠʟ, ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦʤʝʞʜʫ ʩʠ ʥʘʡ-ʚʝʯʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʝʦʤʝʪʨʠʯ-
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ʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (ʟʘ ʛʦʣʝʤʠʥʘ ʥʘ ʰʠʡʢʘʪʘ ï p=0,000; 

ʟʘ ʰʠʨʠʥʘ ï p=0,000 ʠ ʟʘ ʚʠʩʦʯʠʥʘ ï p=0,000). 

 ʐʠʡʢʘ (ʤʤ) ʐʠʨʠʥʘ (ʤʤ) ɺʠʩʦʯʠʥʘ (ʤʤ) 

Chi-Square 50.202 170.876 161.225 

df 4 4 4 

Asymp. 

Sig. 
.000 .000 .000 

ʊʘʙʣʠʮʘ 17. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ Kruskal-Walis ʪʝʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ 

ʧʨʦʤʝʥʣʠʚʠ ʧʨʠ ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʥʝʩʚʲʨʟʘʥʠ ʛʨʫʧʠ 

ɻʝʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 18 ʠ ʩʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ:  

- ɻʨʫʧʘ 1 ï ʰʠʡʢʘ ï 5,16 Ñ 1,06 mm; ʰʠʨʠʥʘ ï 5,88 Ñ 2,86 mm; ʚʠ-

ʩʦʯʠʥʘ ï 5,45 ± 2,47 

- ɻʨʫʧʘ 2 ï ʰʠʡʢʘ ï 6,19 Ñ 2,08 mm; ʰʠʨʠʥʘ ï 5,07 Ñ 2,28 mm; ʚʠ-

ʩʦʯʠʥʘ ï 6,62 ± 3,50 

- ɻʨʫʧʘ 3 ï ʰʠʡʢʘ ï 6,03 Ñ 1,36 mm; ʰʠʨʠʥʘ ï 7,96 Ñ 5,72 mm; ʚʠ-

ʩʦʯʠʥʘ ï 8,11 ± 5,48 

- ɻʨʫʧʘ 4 ï ʰʠʡʢʘ ï 6,48 Ñ 2,43 mm; ʰʠʨʠʥʘ ï 8,44 Ñ 2,20 mm; ʚʠ-

ʩʦʯʠʥʘ ï 8,57 ± 1,75. 

ʇʲʨʚʦʥʘʯʘʣʥʠʷʪ ʧʦʚʲʨʭʥʦʩʪʝʥ ʘʥʘʣʠʟ ʜʝʤʦʥʩʪʨʠʨʘ, ʯʝ ʛʨʫʧʠʪʝ ʩʘ 

ʪʨʫʜʥʦ ʩʲʧʦʩʪʘʚʠʤʠ ʧʦʤʝʞʜʫ ʩʠ. ʂʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ ʧʦ-ʛʦʨʝ, ʚʝʨʦʷʪʥʦ 

ʪʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʣʠʧʩʘʪʘ ʥʘ ʢʦʥʢʨʝʪʥʦ ʠʟʛʨʘʜʝʥʠ ʧʨʝʧʦʨʲʢʠ ʟʘ ʜʦʙʨʘ 

ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ, ʫʥʠʬʠʮʠʨʘʥʠ ʧʦʜʭʦʜʠ ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʟʘ-

ʙʦʣʷʚʘʥʠʷ, ʤʥʦʞʝʩʪʚʦʪʦ ʣʦʢʘʣʠʟʘʮʠʠ, ʚʠʜʦʚʝ ʠ ʧʦʜʚʠʜʦʚʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɹʝʟʩʧʦʨʥʦ ʥʠʪʦ ʝʜʠʥ ʦʪ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʠ ʠʟʧʦʣʟʚʘʥʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ 

ʤʝʪʦʜʠ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʚ ʪʦʟʠ ʪʨʫʜ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʥʠʚʝʨʩʘʣʝʥ ʧʦʜʭʦʜ 

ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʛʘʨʘʥʪʠʨʘʱ ʤʘʢʩʠʤʘʣʥʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ʠ ʝʬʝʢʪʠʚʥʦʩʪ. ɺ ʧʦʜʢʨʝʧʘ ʥʘ ʪʦʚʘ ʪʚʲʨʜʝʥʠʝ ʩʝ ʣʘʥʩʠʨʘ ʠ ʬʘʢʪʲʪ, ʯʝ ʚ 
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ʛʨʫʧʘ 4 ʧʘʮʠʝʥʪʠʪʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʦ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ, ʘ ʠʤʝʥʥʦ ï ʧʦ-ʛʦʣʝʤʠ ʘʥʝʚʨʠʟʤʠ ʩ ʧʦ-ʰʠʨʦʢʠ ʰʠʡʢʠ.  

ɻʨʫʧʘ ʐʠʡʢʘ (mm) ʐʠʨʠʥʘ (mm) ɺʠʩʦʯʠʥʘ (mm) 

1 Mean 5.1607 5.8801 5.4565 

N 257 257 257 

Std. Deviation 1.06711 2.86175 2.47000 

2 Mean 6.1959 5.0739 6.6289 

N 174 174 174 

Std. Deviation 2.80161 2.28284 3.50833 

3 Mean 6.0385 7.9664 8.1105 

N 156 204 204 

Std. Deviation 1.36256 5.72445 5.48061 

4 Mean 6.4869 8.4423 8.5769 

N 204 156 156 

Std. Deviation 2.43438 2.20627 1.75256 

ʆʙʱʦ Mean 5.8922 6.7461 7.0143 

N 791 791 791 

Std. Deviation 2.06298 3.87081 3.82205 

ʊʘʙʣʠʮʘ 18. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʝʨʫʧʪʫʨʠʨʘʣʠʪʝ 

ʠ ʨʫʧʪʫʨʠʨʘʣʠʪʝ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ 

ʄʝʞʜʫʛʨʫʧʦʚʠʷʪ ʘʥʘʣʠʟ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʪʘʨʪʠʨʘʥ ʩ ʥʘʡ-ʚʘʞʥʠʷ 

ʬʘʢʪʦʨ, ʛʘʨʘʥʪʠʨʘʱ ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ ï ʪʝʭʥʠʯʝʩʢʘ 

ʫʩʧʝʚʘʝʤʦʩʪ. ʂʨʠʪʝʨʠʷʪ ʪʝʭʥʠʯʝʩʢʘ ʫʩʧʝʚʘʝʤʦʩʪ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʧʨʘ-

ʚʠʣʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʨʘʟʤʝʨʘ ʠ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʠʤʧ-

ʣʘʥʪ, ʠʤʘʱ ʟʘ ʮʝʣ ʚʨʝʤʝʥʥʘ ʠʣʠ ʧʦʩʪʦʷʥʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟ-

ʤʘʣʥʘʪʘ ʰʠʡʢʘ. ɺ ʪʦʚʘ ʯʠʩʣʦ, ʧʨʝʮʠʟʥʘʪʘ ʨʘʙʦʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ ʚ ʢʦʥ-

ʪʝʢʩʪʘ ʥʘ ʫʩʧʝʰʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʚ ʪʘʨʛʝʪʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝ-
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ʥʠʝ, ʝʬʝʢʪʠʚʥʘʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʠ ʝʤʙʦʣʠʟʘ-

ʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʝʢʩʪʨʘʢʮʠʷ, ʢʲʜʝʪʦ ʤʝʪʦʜʲʪ ʛʦ ʧʦʟ-

ʚʦʣ̫ʚʘ.  

ʇʨʠ 19 ʦʪ ʢʣʠʥʠʯʥʠʪʝ ʩʣʫʯʘʠ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ 

ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ, ʨʘʚʥʷʚʘʱʠ ʩʝ ʥʘ 2,4% ʦʪ ʝʤʙʦʣʠʟʘʮʠʠʪʝ ʚ ʦʙ-

ʱʘʪʘ ʧʦʧʫʣʘʮʠʷ. ʈʘʟʧʨʝʜʝʣʝʥʠ ʚ ʛʨʫʧʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ ʙʷʭʘ 

ʜʦʢʫʤʝʥʪʠʨʘʥʠ, ʢʘʢʪʦ ʩʣʝʜʚʘ ï 7 ʚ ʛʨʫʧʘ I, 11 ʚ ʛʨʫʧʘ III ʠ 1 ʚ ʛʨʫʧʘ IV.  

ʊʝʭʥʠʯʝʩʢʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʚ ʛʨʫʧʘ I ʩʝ ʠʟʨʘʟʷʚʘʭʘ ʚ ʥʝʟʘʜʦʚʦʣʠ-

ʪʝʣʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʱʠʪʝ ʫʩʪʨʦʡʩʪʚʘʪʘ ï Cascade, 

Comaneci ʠ ʤʠʢʨʦʢʘʪʝʪʲʨ ʙʘʣʦʥ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʦʜʝʣʘ). ɿʘ ʜʘ ʩʝ ʧʨʝʦ-

ʜʦʣʝʝ ʪʝʭʥʠʯʝʩʢʦʪʦ ʧʨʝʧʷʪʩʪʚʠʝ ʚ ʪʝʟʠ ʩʣʫʯʘʠ, ʨʘʟʤʝʨʲʪ ʥʘ ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʦ ʠʟʙʨʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʙʝ ʢʦʨʠʛʠʨʘʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʦʮʝʥʢʘ ʥʘ ʘʥʘ-

ʪʦʤʠʷʪʘ ʠ ʘʥʛʠʦʛʨʘʬʩʢʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʈʝʛʠʩʪʨʠʨʘʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʫʩʣʦʞʥʝʥʠʷ ʦʪ ʛʨʫʧʘ III ʧʨʝʜʩʪʘʚʣʷʚʘ-

ʭʘ ʥʝʧʨʘʚʠʣʥʘ ʩʝʣʝʢʮʠʷ ʠ ʧʦʜʙʦʨ ʥʘ ʚʠʜʘ ʫʩʪʨʦʡʩʪʚʦ ï Nautilus ʠ WEB. 

ɹʝʟʩʧʦʨʥʦ ʪʦʟʠ ʚʠʜ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʚ ʛʨʫʧʘʪʘ ʥʘ ʦʙʦʩʦʙʝ-

ʥʠʪʝ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʩʝ ʜʲʣʞʘʪ ʥʘ ʦʧʝʨʘʪʦʨʩʢʘ ʛʨʝʰʢʘ ʠʣʠ 

ʩʝʣʝʢʮʠʷ ʥʘ ʫʤʠʰʣʝʥʦ ʫʤʘʣʝʥ ʨʘʟʤʝʨ ʫʩʪʨʦʡʩʪʚʦ, ʥʝʧʦʜʭʦʜʷʱ ʟʘ ʢʦʥʢ-

ʨʝʪʥʘʪʘ ʘʥʘʪʦʤʠʷ.  

ʇʝʪ ʦʪ ʦʙʱʦ 6 ʦʪ ʠʟʙʨʦʝʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʧʨʠ-

ʣʘʛʘʪ ʝʢʩʢʣʫʟʠʚʥʦ ʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʨʝʜ ʙʲʣʛʘʨʩʢʘ ʧʦʧʫʣʘʮʠʷ. ɺ ʯʘʩʪʥʦʩʪ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ Cascade, Comaneci ʠ Nautilus ʠʤʘʪ ʠ ʜʦʧʲʣʥʠʪʝʣʝʥ ʧʠ-

ʦʥʝʨʩʢʠ ʩʚʝʪʦʚʝʥ ʭʘʨʘʢʪʝʨ. Learning curve ʚ ʘʩʠʩʪʠʨʘʥʠʪʝ ʥʝʚʨʦʠʥʪʝʨ-

ʚʝʥʮʠʦʥʘʣʥʠ ʧʨʦʮʝʜʫʨʠ ʙʝʟʩʧʦʨʥʦ ʝ ʠʟʚʝʩʪʝʥ ʬʝʥʦʤʝʥ (Malisch et al., 

1997; Singh et al., 2002; Turjman et al., 1998). ʊʝʭʥʠʯʝʩʢʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʚ 

ʪʝʟʠ ʦʪʜʝʣʥʠ ʛʨʫʧʠ ʩ ʫʩʪʨʦʡʩʪʚʘ, ʯʠʠʪʦ ʠʥʞʠʥʝʨʥʠ ʤʦʜʠʬʠʢʘʮʠʠ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʢʦʨʝʥʥʦ, ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʘʪ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ 

ʩʘʤʘʪʘ ʤʦʜʘʣʥʦʩʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʧʨʦʚʝʜʝʥʠʷʪ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ 

ʘʥʘʣʠʟ ʥʝ ʫʩʪʘʥʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘ-
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ʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ, ʚʠʜʦʚʝʪʝ ʠʟʧʦʣʟʚʘʥʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʯʝʪʠʨʠ-

ʪʝ ʛʨʫʧʠ ʧʦʦʪʜʝʣʥʦ ʠ ʚʲʟʥʠʢʥʘʣʠʪʝ ʢʦʤʧʣʠʢʘʮʠʠ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʦʪ ʧʨʦ-

ʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʠʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ 

ʨʘʟʣʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʷ ʫʩʧʝʭ ʤʝʞʜʫ ʛʨʫʧʠʪʝ (c
2 
= 21,96, p = 0,000). ʇʨʘ-

ʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʥʘʡ-ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʪʝʭʥʠʯʝʩʢʠ ʫʩʧʝʭ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ 

ʛʨʫʧʘ II ï 100% (ʪʘʙʣʠʮʘ 19).  

 

 ɽʥʜʦʚʘʩʢʫʣʘʨʝʥ  

ʧʦʜʭʦʜ 

ʊʝʭʥʠʯʝʩʢʠ 

ʫʩʧʝʭ 

ɻʨʫʧʘ I 

n (%) 

ɻʨʫʧʘ II 

n (%) 

ɻʨʫʧʘ III 

n (%) 

ɻʨʫʧʘ IV 

n (%) 

ʆʙʱʦ 

n (%) 

 p 

ɼʘ 250 

(97,3) 

174 

(100,0) 

145  

(92,9) 

203 

(99,5) 

772 

(97,6) 

 

 

0,000 ʅʝ 7 (2,7) 0 (0,0) 11 (7,1) 1 (0,5) 19 (2,4) 

ʆʙʱʦ 257  

(100) 

174  

(100) 

156  

(100) 

204  

(100) 

791 

(100) 

ʊʘʙʣʠʮʘ 19. ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʟʘ ʨʘʟʣʠʢʠʪʝ ʚ ʪʝʭʥʠʯʝʩʢʠʷ ʫʩʧʝʭ ʤʝʞʜʫ ʛʨʫʧʠʪʝ 

ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʦʙʘʯʝ, ʯʝ ʪʦʟʠ ʚʠʜ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝ-

ʥʠʷ ʚ ʛʨʫʧʘ III ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʧʨʠ ʘʥʝʚʨʠʟʤʠ, ʯʠʷʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʝ ʧʦ-

ʜʠʩʪʘʣʥʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʧʠʩʘʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʢʦʤʧʣʠʢʘʮʠʠ ʧʨʠ ʛʨʫʧʘ I. 

ʉʨʝʜʥʠʷʪ ʨʘʟʤʝʨ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʮʠʨʢʫʣʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ 

ʜʘʥʥʠʪʝ ʟʘ ʛʨʫʧʘ III, e 2,7 mm, ʜʦʢʘʪʦ ʟʘ ʛʨʫʧʘ I ï 4,1 mm. ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʚʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʜʠʘʤʝʪʲʨʘ ʥʘ ʪʘʨʛʝʪʥʠʷ ʩʲʜ ʠ 

ʪʝʭʥʠʯʝʩʢʠʪʝ ʢʦʤʧʣʠʢʘʮʠʠ ʠ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʙʝ ʨʝ-

ʛʠʩʪʨʠʨʘʥʘ (p=0,634).  

ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʛʨʫʧʘ I ʥʘ ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠ-

ʨʘʥʝ ʙʝ ʚʨʝʤʝʥʥʠʷʪ ʩʪʝʥʪ Comaneci ʩ ʥʝʛʦʚʠʪʝ ʧʦʜʨʘʟʥʦʚʠʜʥʦʩʪʠ 

Comaneci ï 20,2% (n = 52), Comaneci 17 ï 21,8% (n = 56) ʠ Comaneci Petit ï 

21,8% (n = 56). ɺʪʦʨʠ ʧʦ ʯʝʩʪʦʪʘ ʙʝ ʙʘʣʦʥ-ʤʠʢʨʦʢʘʪʝʪʲʨʲʪ Scepter ʩ ʥʝʛʦ-

ʚʠʪʝ ʧʦʜʨʘʟʥʦʚʠʜʥʦʩʪʠ Scepter XC ï 17,1% (n = 44), ʠ Scepter C ï 8,2% (n 
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= 21). ʊʨʝʪʠ ʧʦ ʯʝʩʪʦʪʘ ʙʝ ʚʨʝʤʝʥʥʠʷʪ ʩʪʝʥʪ Cascade ʩ ʥʝʛʦʚʠʪʝ ʧʦʜʨʘʟʥʦ-

ʚʠʜʥʦʩʪʠ Cascade M ï 6,6% (n = 17), ʠ Cascade L ï 5,1% (n = 13). ʏʝʪʚʲʨʪʠ 

ʧʦ ʯʝʩʪʦʪʘ ʙʝ ʙʘʣʦʥ-ʤʠʢʨʦʢʘʪʝʪʲʨʲʪ Transform ʩ ʥʝʛʦʚʠʪʝ ʧʦʜʨʘʟʥʦʚʠʜ-

ʥʦʩʪʠ Transform SC ï 1,9% (n = 5), ʠ Transform C ï 1,9% (n = 5). ɿʘ ʨʘʟʣʠ-

ʢʘ ʦʪ ʧʨʠʛʦʜʝʥʠʪʝ ʟʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩʪʝʥʪʦʚʝ, ʙʘʣʦʥ-

ʤʠʢʨʦʢʘʪʝʪʨʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʩʥʦʚʥʦ ʧʦ ʩʪʝʧʝʥʪʘ ʥʘ ʢʲʤʧʣʘʡʲʥʩʘ ʩʧʨʷ-

ʤʦ ʩʲʜʦʚʘʪʘ ʩʪʝʥʘ ʠ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ, ʢʘʢʪʦ ʠ ʧʦ ʨʘʙʦʪʥʘʪʘ ʜʲʣʞʠ-

ʥʘ ʥʘ ʙʘʣʦʥʘ.  

ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʷʪ ʚʠʜ ʧʝʨʤʘʥʝʥʪʝʥ ʩʪʝʥʪ ʚ ʛʨʫʧʘ II ʥʘ ʧʘʮʠ-

ʝʥʪʠ ʩ ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩ ʧʦʩʣʝʜ-

ʚʘʱʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʝ Neuroform Atlas ï 77,6% (n = 135). ɺʪʦʨʠ ʧʦ 

ʯʝʩʪʦʪʘ ʙʝ ʩʪʝʥʪʲʪ LVIS ʩ ʥʝʛʦʚʠʪʝ ʧʦʜʨʘʟʥʦʚʠʜʥʦʩʪʠ LVIS EVO ï 16,8% 

(n = 29), ʠ LVIS Jr ï 5,7% (n = 10).  

ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥoʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʛʨʫʧʘ III ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝ-

ʪʠʨʘʥʠ ʩ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʦʙʦʩʦʙʝʥʦ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʝ 

Nautilus ï 44,2% (n = 69), ʩʣʝʜʚʘʥ ʦʪ Pconus ï 30,1% (n = 47). ʅʘ ʪʨʝʪʦ 

ʤʷʩʪʦ ʙʝ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ WEB ʚ 25,6% ʦʪ ʩʣʫʯʘʠʪʝ (n = 40).  

ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʷʪ ʚʠʜ ʫʩʪʨʦʡʩʪʚʦ ʚ ʛʨʫʧʘ IV ʥʘ ʧʘʮʠʝʥʪʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ, ʝ p64 ï 71,1% (n = 145), ʩʣʝʜʚʘʥ 

ʦʪ p64 MW ï 28,3% (n = 19). ʅʘ ʪʨʝʪʦ ʤʷʩʪʦ ʙʝ flow-diverter p48 ʚ 9,8% ʦʪ 

ʩʣʫʯʘʠʪʝ (n = 20).  

ɼʠʨʝʢʪʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʤʝʪʦʜʠʢʠʪʝ ʠ 

ʠʟʧʦʣʟʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʙʠ ʙʠʣʦ ʠʟʢʣʶʯʠʪʝʣʥʦ ʪʨʫʜʥʦ. ʆʪ ʠʟʣʦʞʝ-

ʥʠʷ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝ-

ʥʠʝ ʧʨʝʜʠʣʝʢʮʠʦʥʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʥʠʩʢʦʧʨʦʬʠʣʥʠʪʝ 0,017ñ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʩʲʚʤʝʩʪʠʤʠ ʩ ʪʷʭ ʤʠʢʨʦʢʘʪʝʪʨʠ. ʈʝʜʫʢʮʠʷʪʘ ʚ ʨʘʟʤʝʨʠʪʝ ʥʘ ʮʝʣʠʷ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʝ ʯʘʩʪ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʟʘ ʤʠʥʠ-

ʤʘʣʥʘ ʠʥʚʘʟʠʚʥʦʩʪ ʚ ʤʝʜʠʮʠʥʘʪʘ (Park et al., 2017). ʊʝʟʠ ʥʘʙʣʶʜʝʥʠʷ ʤʦ-

ʛʘʪ ʜʘ ʙʲʜʘʪ ʣʘʥʩʠʨʘʥʠ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʬʘʢʪʘ, ʯʝ ʚ ʛʨʫʧʘ II ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ 
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100% ʪʝʭʥʠʯʝʩʢʘ ʫʩʧʝʚʘʝʤʦʩʪ ʚʝʨʦʷʪʥʦ ʟʘʱʦʪʦ ʤʝʪʦʜʲʪ ʥʘ ʠʟʙʦʨ ʚ ʪʘʟʠ 

ʛʨʫʧʘ ʝ ʥʘʧʲʣʥʦ ʩʲʚʤʝʩʪʠʤ ʩ ʥʠʩʢʦʧʨʦʬʠʣʥʘʪʘ ʤʠʢʨʦʢʘʪʝʪʲʨʥʘ ʪʝʭʥʦʣʦ-

ʛʠʷ. ʊʦʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʣʝʩʥʷʚʘ ʦʧʝʨʘʪʦʨʩʢʘʪʘ ʧʨʝʮʠʟʥʦʩʪ, ʢʘʪʦ ʛʘʨʘʥ-

ʪʠʨʘ ʠ ʫʩʧʝʭʘ ʦʪ ʝʤʙʦʣʠʟʘʮʠʷʪʘ.  

ɺʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ 

ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʛʘʨʘʥʪʠʨʘ ʫʩʧʝʭʘ ʥʘ ʪʝʨʘʧʠʷʪʘ, ʧʨʝʚʘʥʪʠʨʘʡʢʠ ʥʘʩʪʲʧʚʘ-

ʥʝʪʦ ʥʘ ʨʫʧʪʫʨʘ. ʈʝʢʘʥʘʣʠʟʘʮʠʦʥʥʠʪʝ ʬʝʥʦʤʝʥʠ ʩʲʱʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ 

ʩʪʘʪʫʩʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʬʠʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʧʦ ʚʨʝʤʝ ʥʘ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʪʝʨʘʧʠʷ. ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ ʚ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʢʘʪʝ-

ʛʦʨʠʠ ʥʘ ʘʥʛʠʦʛʨʘʬʩʢʠʷ ʨʝʟʫʣʪʘʪ, ʦʮʝʥʝʥ ʩʧʦʨʝʜ Raymond-Roy scale ʚ 

ʛʨʫʧʠ I-III (p=0,728). ʆʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʝ, ʯʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʪʝ 

ʤʝʪʦʜʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʲʨʚʠʪʝ ʪʨʠ ʛʨʫʧʠ, ʜʝʤʦʥʩʪʨʠʨʘʪ ʝʜʥʘʢʚʘ ʧʦʩʪʝʤ-

ʙʦʣʠʟʘʮʠʦʥʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʚ ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʨʫʧʪʫʨʘ. ʅʠ-

ʚʘʪʘ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʥʘ ʦʢʣʫʟʠʷ ʚ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ-

ʪʝ ʦʪ I ʜʦ III ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 20 ʠ ʩʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ:  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʘ ʪʦʪʘʣʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ (Raymond-Roy 

ʢʣʘʩ 1) ʚ ʛʨʫʧʘ I ʙʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʚ 75,5% (n = 194). ʈʝʟʠʜʫʘʣʥʘ ʰʠʡʢʘ 

ʙʝ ʦʪʯʝʪʝʥʘ ʚ 19,5% (n = 50) ï Raymond-Roy ʢʣʘʩ 2, ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟ-

ʤʘ ʚ 5,0% (n = 13). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʘ ʪʦʪʘʣʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ (Raymond-Roy 

ʢʣʘʩ 1) ʚ ʛʨʫʧʘ II ʙʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʚ 80,9% (n = 140). ʈʝʟʠʜʫʘʣʥʘ ʰʠʡʢʘ 

ʙʝ ʦʪʯʝʪʝʥʘ ʚ 15,0% (n = 26) ï Raymond-Roy ʢʣʘʩ 2, ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟ-

ʤʘ ʚ 4,1% (n = 7). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʘ ʪʦʪʘʣʥʘ ʧʦʩʪʧʨʦʮʝʜʫʨʥʘ ʦʢʣʫʟʠʷ (Raymond-Roy 

ʢʣʘʩ 1) ʚ ʛʨʫʧʘ III ʙʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʚ 75,9% (n = 88). ʈʝʟʠʜʫʘʣʥʘ ʰʠʡʢʘ 

ʙʝ ʦʪʯʝʪʝʥʘ ʚ 19,8% (n = 23) ï Raymond-Roy ʢʣʘʩ 2, ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟ-

ʤʘ ʚ 4,3% (n = 5). 
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ɻʨʫʧʘ 

ʆʙʱʦ I II  III  

Raymond-Roy 

scale ʩʣʝʜ ʝʤʙʦ-

ʣʠʟʘʮʠʷʪʘ 

1 ɹʨʦʡ 194 140 88 422 

%  46.0% 33.2% 20.9% 100.0% 

2 ɹʨʦʡ 50 26 23 99 

%  50.5% 26.3% 23.2% 100.0% 

3 ɹʨʦʡ 13 7 5 25 

%  52.0% 28.0% 20.0% 100.0% 

ʆʙʱʦ ɹʨʦʡ 257 173 116 546 

%  47.1% 31.7% 21.2% 100.0% 

ʊʘʙʣʠʮʘ 20. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ Raymond-Roy scale ʚ ʨʘʟ-

ʣʠʯʥʠʪʝ ʛʨʫʧʠ 

ʃʝʢʦʩʪʝʧʝʥʥʠʷʪ ʧʨʝʚʝʩ ʚ ʪʦʪʘʣʥʘʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʦʢʣʫʟʠʷ ʚ ɻʨʫ-

ʧʘ II, ʤʘʢʘʨ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ, ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʩʫ-

ʙʝʢʪʠʚʥʠ ʩʲʦʙʨʘʞʝʥʠʷ ʥʘ ʦʧʝʨʘʪʦʨʘ ʧʨʠ ʤʘʥʠʧʫʣʘʮʠʷʪʘ ʩ ʫʩʪʨʦʡʩʪʚʘ ʦʪ 

ʛʨʫʧʘ I ʠ ʛʨʫʧʘ III. ʇʨʠ ʤʘʥʠʧʫʣʘʮʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘʪʘ ʦʪ ʛʨʫʧʘ I ʟʘ ʨʘʟʣʠ-

ʢʘ ʦʪ ʧʝʨʤʘʥʝʥʪʥʠʪʝ ʠʤʧʣʘʥʪʠ ʥʘ ʛʨʫʧʘ II ʩʝ ʧʦʩʪʠʛʘ ʠʟʚʝʩʪʥʘ ʩʪʘʟʘ ʠʣʠ 

ʯʘʩʪʠʯʥʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠʷ ʢʨʲʚʦʪʦʢ ʚ ʪʘʨʛʝʪʥʠʷ ʩʲʜ. ʊʦʚʘ ʪʝʦ-

ʨʝʪʠʯʥʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʝʤʙʦ-

ʣʠʯʥʠ/ʠʩʭʝʤʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʦʨʘʜʠ ʠʟʚʝʩʪʥʦ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʚ ʢʦʘ-

ʛʫʣʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ.  

ʊʝʦʨʝʪʠʯʥʦ ʧʦʛʣʝʜʥʘʪʦ, ʩʦʣʠʜʥʘʪʘ ʦʧʣʝʪʢʘ ʦʪ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡ-

ʣʦʚʝ ʚ ʝʜʥʘ ʘʥʝʚʨʠʟʤʘ ʛʘʨʘʥʪʠʨʘ ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʦʢʣʫʟʠʷ ʩʧʦʨʝʜ 

Raymond-Roy scale ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʥʦ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʦʙʘʯʝ, ʦʪ ʧʨʦʚʝ-

ʜʝʥʠʷ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ Spearman ʥʝ ʩʝ ʦʪʯʝʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʠ ʥʠʚʦʪʦ ʥʘ ʧʦʩ-

ʪʠʛʥʘʪʠʷ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪ ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ, ʦʪʯʝʪʝʥʦ ʧʦʩʨʝʜʩ-

ʪʚʦʤ Raymond-Roy scale (p = 0,257).  
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ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ Kruskal-Walis ʟʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʧʦʚʝʯʝ ʦʪ ʜʚʝ 

ʥʝʩʚʲʨʟʘʥʠ ʛʨʫʧʠ ʩʝ ʦʪʯʝʪʝ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘʟʣʠʢʘ ʚ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘ-

ʥʠʪʝ ʢʦʡʣʦʚʝ ʤʝʞʜʫ ʛʨʫʧʠʪʝ I ʠ III (p = 0,000). ʉʨʝʜʥʠʷʪ ʙʨʦʡ ʥʘ ʝʤʙʦ-

ʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ ʧʦ ʛʨʫʧʠ ʙʝ, ʢʘʢʪʦ ʩʣʝʜʚʘ ï ʚ ʛʨʫʧʘ I ï 4,96 Ñ 2,46; ʚ 

ʛʨʫʧʘ II ï 6,64 Ñ 1,89, ʠ ʚ ʛʨʫʧʘ III ï 7,06 ± 2,38. ʂʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ ʚ 

ʪʦʯʢʘ 2, ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ IV ʥʝ ʥʘʣʘʛʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʠʢʘʢʚʠ 

ʢʦʡʣʦʚʝ ʧʦʨʘʜʠ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʤʦʜʘʣʥʦʩʪ, ʘ ʠʤʝʥʥʦ ʤʦʜʫ-

ʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ. ʆʪ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʪʝʩʪ Mann-Whitney ʩʝ ʦʪʯʝʪʝ 

ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘʟʣʠʢʘ ʚ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʤʝʞʜʫ ʛʨʫʧʘ I ʠ 

ʛʨʫʧʘ II (p=0,000), ʢʘʢʪʦ ʠ ʤʝʞʜʫ ʛʨʫʧʘ I ʠ ʛʨʫʧʘ III (p=0,000). ʅʝ ʩʝ ʦʪ-

ʯʝʪʝ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘʟʣʠʢʘ ʚ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʤʝʞʜʫ ʛʨʫ-

ʧʘ II ʠ ʛʨʫʧʘ III (p=0,169). ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛʫʨʘ 46.  

 

ʌʠʛʫʨʘ 46. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʚ ʛʨʫʧʘ I, ʛʨʫʧʘ II ʠ ʛʨʫʧʘ III 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʷʩʥʷʪ ʩ ʪʝʭʥʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ ʠ 

ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʩʲʦʙʨʘʞʝʥʠʷ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʢʘʩʘʝʱʠ ʝʤʙʦʣʠʟʠʨʘʥʠʪʝ 

ʘʥʝʚʨʠʟʤʠ ʯʨʝʟ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ï ʛʨʫʧʘ I. ʊʦʟʠ ʚʠʜ ʥʝ-

ʢʦʥʚʝʥʮʠʦʥʘʣʝʥ ʤʝʪʦʜ ʠʟʠʩʢʚʘ ʨʝʧʝʪʘʪʦʨʥʘ ʤʘʥʠʧʫʣʘʮʠʷ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʠ ʨʘʟʤʝʨʘ, ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷʪʘ. ɽʪʦ ʟʘʱʦ 

ʩʨʝʜʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʙʝ ʥʘʡ-ʚʠʩʦʢʘ ʚ ʪʘʟʠ ʛʨʫʧʘ ï 

166 ± 31 min; 131 ± 45 min ï ʟʘ ʛʨʫʧʘ II, 125 ± 21 min ï ʟʘ ʛʨʫʧʘ III, ʠ 45 Ñ 
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9 min ʟʘ ʛʨʫʧʘ IV. ʆʪ ʧʨʦʚʝʜʝʥʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʥʘ KruskalïWalis 

ʠ Mann-Whitney ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʠʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ ʛʨʫʧʠʪʝ, ʦʪʨʘʟʝʥʘ ʚʲʚ ʬʠʛʫʨʘ 47.  

 

ʌʠʛʫʨʘ 47. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʨʝʜʥʦʪʦ ʚʨʝʤʝ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʚ ʛʨʫʧʘ I, ʛʨʫʧʘ II, ʛʨʫʧʘ 

III ʠ ʛʨʫʧʘ IV 

ʋʚʝʣʠʯʝʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʝ ʜʦʙʨʝ ʠʟʚʝʩʪʝʥ 

ʬʘʢʪʦʨ, ʢʦʡʪʦ ʧʨʷʢʦ ʚʣʠʷʝ ʚʲʨʭʫ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʠʥʪʨʘʧ-

ʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ (Pierot et al., 2020; Ihn et al., 2018). ɿʘ ʩʲʞʘʣʝʥʠʝ 

ʦʙʘʯʝ, ʥʝ ʫʩʧʷʭʤʝ ʜʘ ʜʦʢʘʞʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʨʦʜʲʣ-

ʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʠ ʚʲʟʥʠʢʥʘʣʠʪʝ ʢʦʤʧʣʠʢʘʮʠʠ.  

ʅʘʩʪʲʧʠʣʠʪʝ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ (ʥʝʪʝʭʥʠʯʝʩʢʠ) ʫʩʣʦʞʥʝʥʠʷ, ʢʘʢʪʦ 

ʙʝʰʝ ʦʪʙʝʣʷʟʘʥʦ ʚ ʪʦʯʢʘ 3, ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʠ 43 ʧʘʮʠʝʥʪʠ. ʆʪ ʧʨʦ-

ʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʩʝ ʦʪʯʝʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ ʚ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʢʦʤʧʣʠʢʘʮʠʠ ʤʝʞʜʫ ʛʨʫʧʠʪʝ (c2 = 36,56, p = 

0,000). ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʥʘʡ-ʚʠʩʦʢ ʜʷʣ ʥʘ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ (ʥʝʪʝʭ-

ʥʠʯʝʩʢʠ) ʫʩʣʦʞʥʝʥʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʛʨʫʧʘʪʘ ʥʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʥʦʪʦ 

ʢʦʡʣʠʨʘʥʝ ï ʪʘʙʣʠʮʘ 21. ʈʝʟʫʣʪʘʪʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʷʩʥʝʥʠ ʢʘʢʪʦ ʩ ʪʦ-

ʚʘ, ʯʝ ʪʦʟʠ ʤʝʪʦʜ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʥʠʧʫʣʘʮʠʷ ʚʦʜʠ ʜʦ ʤʠʥʠʤʘʣʥʘ ʠʣʠ ʘʙʩʦ-

ʣʶʪʥʘ ʘʣʪʝʨʘʮʠʷ ʥʘ ʣʦʢʦʨʝʛʠʦʥʘʣʥʠʷ ʤʦʟʲʯʝʥ ʢʨʲʚʦʪʦʢ ʚ ʪʘʨʛʝʪʥʘʪʘ ʘʨ-

ʪʝʨʠʷ, ʪʘʢʘ ʠ ʩ ʬʘʢʪʘ, ʯʝ ʚ ʛʨʫʧʘ I ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʥʘʡ-ʤʥʦʛʦ ʦʪ ʢʲʨʚʝʣʠʪʝ 
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ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ. 22 ʠ 23. ɺ ʜʦʧʲʣʥʝ-

ʥʠʝ, ʪʦʯʥʦ ʧʘʮʠʝʥʪʠʪʝ ʚ ʥʘʡ-ʪʝʞʢʦ ʢʣʠʥʠʯʥʦ ʠ ʨʘʜʠʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ 

ʥʘ ʉɸʍ ʩʘ ʪʨʝʪʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʛʨʫʧʘ I. ɼʠʬʫʟʥʘʪʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ ʠ ʚʣʦʰʝʥʦʪʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ (n = 35) ʙʝʟʩʧʦʨʥʦ ʜʦʧʨʠʥʘʩʷʪ 

ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʟʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʢʣʠʥʠʯʥʦ ʟʥʘʯʠʤʠ ʢʦʤʧʣʠʢʘʮʠʠ.  

 

ʅʝʪʝʭʥʠʯʝʩʢʠ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʢʦʤʧʣʠʢʘʮʠʠ 

ʆʙʰʦ ʅʝ ɼʘ 

ɻʨʫʧʘ I ɹʨʦʡ 225 32 257 

%  87.5% 12.5% 100.0% 

II  ɹʨʦʡ 171 3 174 

%  98.3% 1.7% 100.0% 

III  ɹʨʦʡ 152 4 156 

%  97.4% 2.6% 100.0% 

IV  ɹʨʦʡ 200 4 204 

%  98.0% 2.0% 100.0% 

ʆʙʱʦ ɹʨʦʡ 748 43 791 

%  94.6% 5.4% 100.0% 

ʊʘʙʣʠʮʘ 21. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʥʝʪʝʭʥʠʯʝʩʢʠʪʝ ʠʥʪʨʘʧ-

ʨʦʮʝʜʫʨʥʠ ʢʦʤʧʣʠʢʘʮʠʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ 

 

 

ʈʫʧʪʫʨʘ /ʥʝʨʫʧʪʫʨʘ 

ʆʙʱʦ ʅʝ ɼʘ 

ɻʨʫʧʘ I ɹʨʦʡ 38 219 257 

%  14.8% 85.2% 100.0% 

II  ɹʨʦʡ 160 14 174 

%  92.0% 8.0% 100.0% 

III  ɹʨʦʡ 81 75 156 

%  51.9% 48.1% 100.0% 

IV  ɹʨʦʡ 189 15 204 

%  92.6% 7.4% 100.0% 

ʆʙʱʦ ɹʨʦʡ 468 323 791 

%  59.2% 40.8% 100.0% 

ʊʘʙʣʠʮʘ 22. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʫʧʪʫʨʘ ʚ 

ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ 
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Hunt&Hess Score 

ʆʙʱʦ 1.00 2.00 3.00 4.00 

ɻʨʫʧʘ I ɹʨʦʡ 60 80 44 35 219 

%  27.4% 36.5% 20.1% 16.0% 100.0% 

II  ɹʨʦʡ 11 3 0 0 14 

%  78.6% 21.4% 0.0% 0.0% 100.0% 

III  ɹʨʦʡ 49 21 3 2 75 

%  65.3% 28.0% 4.0% 2.7% 100.0% 

IV  ɹʨʦʡ 11 4 0 0 15 

%  73.3% 26.7% 0.0% 0.0% 100.0% 

ʆʙʱʦ ɹʨʦʡ 131 108 47 37 323 

%  40.6% 33.4% 14.6% 11.5% 100.0% 

ʊʘʙʣʠʮʘ 23. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ Hunt&Hess score ʚ ʨʘʟ-

ʣʠʯʥʠʪʝ ʛʨʫʧʠ 

ʂʨʲʚʦʦʙʨʘʱʝʥʠʝʪʦ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʜʦʨʠ ʠ ʟʘ ʥʘʡ-ʦʧʠʪʥʠʷ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʠʩʪ, ʦʩʦ-

ʙʝʥʦ ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʠʥʪʝʨʚʝʥʠʨʘʥʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʧʨʠ ʧʨʠʣʦʞʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʩʝ ʫʩʪʘʥʦʚʷ-

ʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩ-

ʪʨʦʡʩʪʚʦ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʭʝʤʦʨʘʛʠʷ (c
2 
= 394,959, p = 0,000) ï ʪʘʙʣʠʮʘ 24. 

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʲʣʥʠʪʝʣʝʥ ʪʝʩʪ ʥʘ Phi-Cramer ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʪʘʟʠ ʟʘ-

ʚʠʩʠʤʦʩʪ ʝ ʩʠʣʥʘ (Phi-ʢʦʝʬʠʮʠʝʥʪ = 0,707, p = 0,000).  

ʇʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʤʝʪʦʜʠ ʚ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʢʨʠʝ ʩʚʦʠʪʝ ʨʠʩʢʦʚʝ. ʇʦʩʪʦʷʥ-

ʥʦʪʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʠʤʧʣʘʥʪ ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʨʫʧʪʫʨʠʨʘʣʘ 

ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ, ʢʘʢʚʠʪʦ ʩʘ ʤʝʪʦʜʠʪʝ, ʦʧʠʩʘʥʠ ʚ ʛʨʫ-

ʧʘ II, III, IV ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʝʢʩʪʨʝʤʥʠ ʩʣʫʯʘʠ. ʊʦʚʘ ʦʙʠʯʘʡʥʦ ʩʘ ʩʮʝʥʘʨʠʠ-

ʪʝ, ʢʦʛʘʪʦ ʤʝʪʦʜʠʪʝ ʥʘ ʚʨʝʤʝʥʥʘ ʘʩʠʩʪʠʨʘʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩʝ ʧʨʦʚʘʣʷʪ ʠʣʠ 

ʩʘ ʪʝʭʥʠʯʝʩʢʠ ʥʝʧʨʠʣʦʞʠʤʠ.  
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ʈʫʧʪʫʨʘ /ʥʝʨʫʧʪʫʨʘ 

ʆʙʱʦ ʅʝ ɼʘ 

ʀʟʧʦʣʟʚʘʥʦ ʫʩʪ-

ʨʦʡʩʪʚʦ 

Comaneci ɹʨʦʡ 7 45 52 

% 13.5% 86.5% 100.0% 

Comaneci 17 ɹʨʦʡ 9 47 56 

% 16.1% 83.9% 100.0% 

Comaneci Petit ɹʨʦʡ 13 31 44 

% 29.5% 70.5% 100.0% 

Cascade M ɹʨʦʡ 0 17 17 

% 0.0% 100.0% 100.0% 

Cascade L ɹʨʦʡ 0 13 13 

% 0.0% 100.0% 100.0% 

Transform SC ɹʨʦʡ 0 5 5 

% 0.0% 100.0% 100.0% 

Transform C ɹʨʦʡ 1 4 5 

% 20.0% 80.0% 100.0% 

Scepter XC ɹʨʦʡ 7 37 44 

% 15.9% 84.1% 100.0% 

Scepter C ɹʨʦʡ 1 20 21 

% 4.8% 95.2% 100.0% 

Neuroform Atlas ɹʨʦʡ 124 11 135 

% 91.9% 8.1% 100.0% 

LVIS EVO ɹʨʦʡ 27 2 29 

% 93.1% 6.9% 100.0% 

LVIS Jr ɹʨʦʡ 9 1 10 

% 90.0% 10.0% 100.0% 

Pconus ɹʨʦʡ 26 21 47 

% 55.3% 44.7% 100.0% 

WEB ɹʨʦʡ 18 22 40 

% 45.0% 55.0% 100.0% 

Nautilus ɹʨʦʡ 37 32 69 

% 53.6% 46.4% 100.0% 

p64 ɹʨʦʡ 132 13 145 

% 91.0% 9.0% 100.0% 

p64 MW ɹʨʦʡ 37 2 39 

% 94.9% 5.1% 100.0% 

p48 ɹʨʦʡ 20 0 20 

% 100.0% 0.0% 100.0% 

ʆʙʱʦ ɹʨʦʡ 468 323 791 

% 59.2% 40.8% 100.0% 

ʊʘʙʣʠʮʘ 24. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʥʘʣʠʯʠʝ-

ʪʦ/ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʭʝʤʦʨʘʛʠʷ 
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ʈʠʩʢʲʪ ʦʪ ʧʝʨʤʝʥʝʥʪʥʦʪʦ ʨʝʤʦʜʝʣʠʨʘʥʝ ʩʝ ʢʨʠʝ ʚ ʛʦʣʷʤʘʪʘ ʚʝʨʦʷʪ-

ʥʦʩʪ ʦʪ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʪʨʦʤʙʝʤʙʦʣʠʯʥʘ ʦʢʣʫʟʠʷ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʠʤʧʣʘʥʪ ʠ 

ʣʦʢʦʨʝʛʠʦʥʘʣʥʦʪʦ ʤʦʟʲʯʥʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ ʧʦʨʘʜʠ ʘʣʪʝʨʥʠʨʘʥʠʷ ʢʦʘʛʫ-

ʣʘʮʠʦʥʝʥ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʉɸʍ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʦʪʦ ʠʤʧʣʘʥʪʠʨʘʥʝ ʥʘ ʪʝʟʠ ʚʠʜʦʚʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʣʘʛʘ ʠ ʟʘʜʲʣʞʠ-

ʪʝʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ, ʢʦʷʪʦ ʢʦʤʧʨʦʤʝ-

ʪʠʨʘ ʠ ʠʟʢʣʶʯʚʘ ʚʩʷʢʘʢʚʠ ʧʦʩʣʝʜʚʘʱʠ ʞʠʚʦʪʦʩʧʘʩʷʚʘʱʠ ʥʝʚʨʦʭʠʨʫʨʛʠʯ-

ʥʠ ʠʥʪʝʨʚʝʥʮʠʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʚʲʥʰʝʥ ʚʝʥʪʨʠʢʫʣʝʥ ʜʨʝʥʘʞ. ɺʩʠʯʢʦ ʪʦʚʘ 

ʦʙʷʩʥʷʚʘ ʟʘʱʦ ʤʝʪʦʜʲʪ ʥʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʝ ʜʦʢʘʟʘʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʬʘʚʦʨʠʟʠʨʘʥ ʚ ʥʘʰʠʷ ʪʨʫʜ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ 

ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ.  

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʟʘʚʠ-

ʩʠʤʦʩʪ ʤʝʞʜʫ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥaʪʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʪʝʭʥʠʢʘ ʟʘ ʣʝʯʝʥʠʝ 

ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʠ 

mRS score ʧʨʠ ʠʟʧʠʩʚʘʥʝ (p = 0,056). ʈʝʟʫʣʪʘʪʲʪ ʙʝ ʦʯʘʢʚʘʥ ʠ ʣʦʛʠʯʝʥ, 

ʪʲʡ ʢʘʪʦ mRS score ʧʨʠ ʠʟʧʠʩʚʘʥʝʪʦ ʙʠ ʦʪʨʘʟʠʣ ʚʩʝʢʠ ʧʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦ-

ʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʢʦʡʪʦ ʝ ʬʫʥʢʮʠʷ ʠʣʠ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʣʠʯʠʝ ʠ ʩʪʝʧʝʥ ʥʘ 

ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʚ ʪʦʯʢʘ 3 ʙʝ ʜʦʢʫʤʝʥʪʠʨʘʥʘ 

ʣʠʧʩʘʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʥʘʩʪʲʧʠʣʠʪʝ ʢʦʤʧʣʠʢʘʮʠʠ 

ʠ ʠʟʭʦʜʘ ʦʪ ʣʝʯʝʥʠʝʪʦ.  

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ (ʪʘʙʣʠʮʘ 25) ʩʝ ʫʩʪʘʥʦʚʠ ʩʠʛʥʠʬʠ-

ʢʘʥʪʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʘʥʛʠʦʛʨʘʬ-

ʩʢʠʷ ʫʩʧʝʭ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ 3-6-ʠ ʤʝʩʝʮ (p = 0,001). ʅʘʡ-

ʚʠʩʦʢ ʘʥʛʠʦʛʨʘʬʩʢʠ ʫʩʧʝʭ (ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ Raymond-Roy scale 1 ʠ 2) 

ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-6-ʠ ʤʝʩʝʮ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ, ʩʣʝʜʚʘʥ ʦʪ ʧʝʨʤʘʥʝʥʪʥʦʪʦ 

ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʠ ʠʥʪʨʘʩʘʢʫʣʘʨʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ 

ʦʙʘʯʝ, ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ Spearman ʥʝ ʩʝ ʦʪʯʝʪʝ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʡʣʦʚʝ ʠ 

ʥʠʚʦʪʦ ʥʘ ʧʦʩʪʠʛʥʘʪʠʷ ʘʥʛʠʦʛʨʘʬʩʢʠ ʨʝʟʫʣʪʘʪ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-6-ʠ 

ʤʝʩʝʮ, ʦʪʯʝʪʝʥʦ ʧʦʩʨʝʜʩʪʚʦʤ Raymond-Roy scale (p=0,063).  
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ɸʥʛʠʦʛʨʘʬʩʢʠ ʫʩʧʝʭ 

ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-

6-ʠ ʤʝʩʝʮ 

ʆʙʱʦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,001 

ʅʝ ɼʘ 

ɻʨʫʧʘ I ɹʨʦʡ 19 231 250 

% ʚ ɻʨʫʧʘ 7.6% 92.4% 100.0% 

% ʚ ɸʥʛʠʦʛʨʘʬʩʢʠ ʫʩʧʝʭ 

ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ 
63.3% 30.8% 32.1% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 2.4% 29.6% 32.1% 

II  ɹʨʦʡ 3 169 172 

% ʚ ɻʨʫʧʘ 1.7% 98.3% 100.0% 

% ʚ ɸʥʛʠʦʛʨʘʬʩʢʠ ʫʩʧʝʭ 

ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ 
10.0% 22.5% 22.1% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 0.4% 21.7% 22.1% 

III  ɹʨʦʡ 6 148 154 

% ʚ ɻʨʫʧʘ 3.9% 96.1% 100.0% 

% ʚ ɸʥʛʠʦʛʨʘʬʩʢʠ ʫʩʧʝʭ 

ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ 
20.0% 19.7% 19.7% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 0.8% 19.0% 19.7% 

IV  ɹʨʦʡ 2 202 204 

% within ɻʨʫʧʘ 1.0% 99.0% 100.0% 

% within ɸʥʛʠʦʛʨʘʬʩʢʠ ʫʩ-

ʧʝʭ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ 
6.7% 26.9% 26.2% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 0.3% 25.9% 26.2% 

ʆʙʱʦ ɹʨʦʡ 30 750 780 

% ʚ ɻʨʫʧʘ 3.8% 96.2% 100.0% 

% ʚ ʊʝʭʥʠʯʝʩʢʠ ʫʩʧʝʭ ʧʨʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝ 
100.0% 100.0% 100.0% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 3.8% 96.2% 100.0%  

ʊʘʙʣʠʮʘ 25. ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʟʘ ʨʘʟʣʠʢʠʪʝ ʚ ʘʥʛʠʦʛʨʘʬʩʢʠ ʫʩʧʝʭ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ 

ʥʘ 3-6-ʠ ʤʝʩʝʮ ʤʝʞʜʫ ʛʨʫʧʠʪʝ 
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ʅʘʙʣʶʜʘʚʘʥʘʪʘ ʪʦʪʘʣʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʦʪ ʛʨʫʧʘ I, II 

ʠ III ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡ-

ʢʠ ʩʝ ʨʘʟʣʠʯʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʤʝʞʜʫ ʩʠ, ʢʦʝʪʦ ʩʝ ʧʦʪʚʲʨ-

ʞʜʘʚʘ ʠ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ï p = 0,000 ï ʪʘʙʣʠʮʘ 26. ʅʘʡ-ʚʠʩʦʢʘ 

ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʛʨʫʧʘ 1, ʘ ʥʘʡ-ʥʠʩʢʘ ʚ ʛʨʫʧʘ 3.  

 

 

ʈʝʢʘʥʘʣʠʟʘʮʠʷ 

ʆʙʱʦ 

 

 

 

 

 

 

 

 

 

 

 

 

p=0,000 

ʅʝ  ɼʘ 

ɻʨʫʧʘ 1 ɹʨʦʡ 210 41 251 

% ʚ ɻʨʫʧʘ 83.7% 16.3% 100.0% 

% ʚ ʈʝʢʘʥʘʣʠʟʘʮʠʷ 43.6% 74.5% 46.7% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 39.1% 7.6% 46.7% 

2 ɹʨʦʡ 161 10 171 

% ʚ ɻʨʫʧʘ 94.2% 5.8% 100.0% 

% ʚ ʈʝʢʘʥʘʣʠʟʘʮʠʷ 33.4% 18.2% 31.8% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 30.0% 1.9% 31.8% 

3 ɹʨʦʡ 111 4 115 

% ʚ ɻʨʫʧʘ 96.5% 3.5% 100.0% 

% ʚ ʈʝʢʘʥʘʣʠʟʘʮʠʷ 23.0% 7.3% 21.4% 

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 20.7% 0.7% 21.4% 

ʆʙʱʦ ɹʨʦʡ 482 55 537 

% ʚ ɻʨʫʧʘ 89.8% 10.2% 100.0% 

% ʚ ʈʝʢʘʥʘʣʠʟʘʮʠʷ 100.0% 100.0% 100.0%  

% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 89.8% 10.2% 100.0%  

ʊʘʙʣʠʮʘ 26. ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʟʘ ʨʘʟʣʠʢʠʪʝ ʚ ʪʦʪʘʣʥʘʪʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʤʝʞʜʫ 

ʛʨʫʧʠʪʝ 

ʅʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʨʫʧʪʫ-

ʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, 

ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ ʧʦʩʪʦʷʥʥʦʪʦ ʠʤʧʣʘʥʪʠʨʘʥʝ ʥʘ ʠʥʪʨʘʣʫʤʠʥʘʣʝʥ ʠʣʠ ʠʥʪ-

ʨʘʘʥʝʚʨʠʟʤʘʣʝʥ ʠʤʧʣʘʥʪ, ʜʦʧʨʠʥʘʩʷʪ ʠ ʩ ʠʥʜʠʨʝʢʪʥʦ ʙʠʦʣʦʛʠʯʥʦ ʚʣʠʷ-

ʥʠʝ ʟʘ ʪʦʪʘʣʥʦʪʦ ʠʟʦʣʠʨʘʥʝ ʥʘ ʣʝʟʠʷʪʘ ʦʪ ʤʦʟʲʯʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ. ʉ 

ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʙʠʦʣʦʛʠʯʥʠʷʪ ʨʝʤʦʜʝʣʠʥʛ ʥʘ ʘʥʝʚʨʠʟ-
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ʤʘʣʥʘʪʘ ʰʠʡʢʘ ʠ ʜʲʱʝʨʥʘʪʘ ʘʨʪʝʨʠʷ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʥʝʦʝʥʜʦʪʝʣʥʘ ʧʨʦ-

ʣʠʬʝʨʘʮʠʷ ʠ ʤʠʛʨʘʮʠʷ ʚʲʨʭʫ ʧʦʩʪʘʚʝʥʠʷ ʠʤʧʣʘʥʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʤʝʭʘ-

ʥʠʯʥʦ Ăʟʘʧʝʯʘʪʚʘñ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ. ɺ ʧʦʜʢʨʝʧʘ ʥʘ ʪʝʟʠ ʪʚʲʨʜʝʥʠʷ 

ʩʘ ʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʠʤʝʨʠʪʝ ʦʪ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ, ʢʦʠʪʦ ʜʝʤʦʥʩʪʨʠʨʘʪ 

ʧʨʦʛʨʝʩʠʚʥʘ ʦʢʣʫʟʠʷ ʥʘ ʧʨʝʜʭʦʜʥʦ ʩʫʙʪʦʪʘʣʥʦ ʦʙʣʠʪʝʨʠʨʘʥʠ ʠʥʪʨʘʢʨʘ-

ʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ï ʬʠʛʫʨʘ 48.  

 

   

    (ɸ)      (ɹ) 

ʌʠʛʫʨʘ 48. ʇʘʮʠʝʥʪ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ, ʪʨʝʪʠʨʘʥ ʩ 

ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʦʛʨʝʩʠʚʥʘ ʦʢʣʫʟʠʷ ʧʨʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-6-ʠ ʤʝʩʝʮ. ɹʝʣʠʪʝ ʩʪʨʝʣʢʠ ʧʦʩʦʯʚʘʪ ʨʘʟʣʠʢʠʪʝ ʚ ʠʟʧʲʣʚʘʥʝʪʦ ʩ 

ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʝʭʦʜʘ ʰʠʡʢʘïʜʲʱʝʨʝʥ ʩʲʜ, ʩʚʠʜʝʪʝʣʩʪʚʘʱ 

ʟʘ ʥʝʦʝʥʜʦʪʝʣʠʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʦʩʪʘʚʝʥʠʷ Nautilus ʠʤʧʣʘʥʪ ï (ɸ) ʠ (ɹ) ï ʩʦʙʩʪʚʝʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ  

 

ʅʘʙʣʶʜʘʚʘʥʘʪʘ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ ʛʨʫʧʘ I ʝ ʧʨʷʢʦ 

ʩʚʲʨʟʘʥʘ ʩ Ăʧʣʝʡʦʪʨʦʧʥʠʪʝ ʝʬʝʢʪʠñ ʥʘ ʧʝʨʤʘʥʝʥʪʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ 

ʠʤʧʣʘʥʪʠ. ʇʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʧʦʜ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʤʦ-

ʜʫʣʠʨʘ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʣʦʢʦʨʝʛʠʦʥʘʣʥʦʪʦ ʢʨʲʚʦʦʙʨʘ-

ʱʝʥʠʝ. ʂʘʢʪʦ ʜʝʪʘʡʣʥʦ ʙʝ ʧʦʩʦʯʝʥʦ ʚ ʣʠʪʝʨʘʪʫʨʥʠʷ ʦʙʟʦʨ, ʢʦʤʧʘʨʪʤʝʥ-

ʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘ ʤʘʩʘ ʦʪ ʢʦʡʣʦʚʝ ʝ 

ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ ʩ water-hummer ʝʬʝʢʪʘ ʥʘ ʤʦʟʲʯʥʠʷ ʢʨʲʚʦʪʦʢ ʚ ʦʙʣʘʩʪʪʘ 

ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. ɺ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ 74,5% ʦʪ ʨʝʢʘʥʘʣʠʟʠʨʘʥʠʪʝ 
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ʘʥʝʚʨʠʟʤʠ ʩʘ ʣʝʢʫʚʘʥʠ ʩ ʤʝʪʦʜʠʪʝ ʥʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ, 

ʢʘʪʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ ʪʘʟʠ ʛʨʫʧʘ ʩʝ ʨʘʚʥʷʚʘ ʥʘ 16,3%.  

ʆʪ ʠʟʚʲʨʰʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʟʘ-

ʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʚʠʜʘ ʥʘ ʠʟʧʦʣʟʚʘʥaʪʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʪʝʭʥʠʢʘ ʟʘ ʣʝʯʝ-

ʥʠʝ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ 

ʰʠʡʢʠ ʠ mRS score ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 3-6-ʠ ʤʝʩʝʮ ʦʪ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦ-

ʪʦ ʣʝʯʝʥʠʝ (p = 0,065).  

ʆʪ ʧʨʦʚʝʜʝʥʠʷ ʍʠ-ʢʚʘʜʨʘʪ ʪʝʩʪ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʚʨʲʟʢʘ ʤʝʞʜʫ ʚʠʜʘ ʥʘ 

ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʷ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʨʫʧʪʫʨʠʨʘ-

ʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʠ ʦʙʱʘʪʘ ʩʤʲʨʪ-

ʥʦʩʪ (p = 0,240).  

 

 

5. ʉʨʘʚʥʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠ-

ʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʠʥʩʪʨʫ-

ʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠ-

ʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʩ ʜʘʥʥʠʪʝ, ʧʫʙʣʠʢʫʚʘʥʠ ʜʦ ʤʦ-

ʤʝʥʪʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ 

ʉ ʪʝʭʥʠʯʝʩʢʦʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʦʙʨʘʟʥʠʪʝ ʤʝʪʦʜʠ, ʧʨʦʛʨʝ-

ʩʠʚʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʢʣʠʥʠʯʝʥ ʦʧʠʪ ʠ ʥʦʚʦʚʲʚʝʜʝʥʠʷʪʘ ʚ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʘʥʝʚʨʠʟʤʠʪʝ ʤʦʛʘʪ ʝʬʝʢʪʠʚʥʦ ʠ 

ʩʠʛʫʨʥʦ ʜʘ ʙʲʜʘʪ ʥʘʩʦʯʚʘʥʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦ-

ʣʠʟʘʮʠʷ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʷʢʦʠ ʘʥʝʚʨʠʟʤʠ ʢʘʪʦ ʪʝʟʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʘʨʪʝʨʠʘʣʥʠ ʙʠʬʫʨʢʘʮʠʠ, ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʘʨʭʠ-

ʪʝʢʪʦʥʠʢʘ ʠ ʰʠʨʦʢʘ ʰʠʡʢʘ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʝʜʠʟʚʠʢʘ-

ʪʝʣʩʪʚʦ ʠ ʩʲʱʝʩʪʚʝʥ ʧʨʦʙʣʝʤ ʟʘ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʧʨʘʢʪʠʢʘ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʦʩʦʙʝʥʠʪʝ ʚʝʯʝ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʪʝʭʥʠʢʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʜʦ ʤʦʤʝʥʪʘ ʥʝ ʝ ʫʩʪʘʥʦʚʝʥ ʫʥʠʚʝʨʩʘʣʝʥ ʧʦʜʭʦʜ ʧʦʜ ʬʦʨʤʘʪʘ 

ʥʘ ʧʨʝʧʦʨʲʢʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʤʝʥʘʞʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ. 
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ɹʘʣʦʥ-ʨʝʤʦʜʝʣʠʨʘʱʘʪʘ ʪʝʭʥʠʢʘ ʙʝʟʩʧʦʨʥʦ ʝ ʨʝʚʦʣʶʮʠʦʥʥʘ ʦʪʧ-

ʨʘʚʥʘ ʪʦʯʢʘ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ 

(Pierot et al., 2013; Moret et al., 1997). ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʪʘʟʠ ʤʦʜʘʣ-

ʥʦʩʪ ʥʝ ʚʠʥʘʛʠ ʝ ʥʘʧʲʣʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ ʚʩʷʢʘ ʘʥʘʪʦʤʠʯʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʠ ʢʣʠʥʠʯʝʥ ʩʮʝʥʘʨʠʡ. ʆʙʠʢʥʦʚʝʥʦ ʧʨʠʩʪʝʥʥʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʘʥʝʚʨʠʟʤʠ 

ʧʦ ʭʦʜʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʪʘʟʠ ʪʝʭʥʠʢʘ. 

ʉ ʜʨʫʛʠ ʜʫʤʠ, ʜʠʩʪʘʣʥʦ ʣʦʢʘʣʠʟʠʨʘʥʠʪʝ ʘʥʝʚʨʠʟʤʠ ʥʘʜ ʚʠʣʠʟʠʝʚʠʷ ʢʨʲʛ 

ʤʦʛʘʪ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʪʝʭʥʠʯʝʩʢʦ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʨʘʜʠ ʠʟʚʝʩʪʥʘʪʘ ʨʠ-

ʛʠʜʥʦʩʪ ʥʘ ʙʘʣʦʥ-ʤʠʢʨʦʢʘʪʝʪʨʠʪʝ (Jagadeesan et al., 2013). ɼʦʨʠ ʩʲʚʨʝ-

ʤʝʥʥʠʷ ʘʨʩʝʥʘʣ ʦʪ ʪʦʟʠ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝ ʜʘ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʪʨʫʜʥʘ ʜʠʩʪʘʣʥʘ ʥʘʚʠʛʘʮʠʷ ʠʣʠ ʧʦ ʭʦʜʘ ʥʘ ɸ2, ʄ2 ʠ ʈ2 ʩʝʛʤʝʥʪʠʪʝ ʥʘ 

ʧʨʝʜʥʘ ʠ ʟʘʜʥʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ (Vollherbst et al., 2021; Ioannidis et 

al., 2022). ʉʧʦʨʝʜ ʘʥʘʣʠʟʘ ʥʘ ʜʚʝ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, 

ʘʥʛʘʞʠʨʘʱʠ ʩʝ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ATENA ʠ CLARITY (Pierot 

et al., 2008; Pierot et al., 2011), ʤʝʪʦʜʲʪ ʦʩʥʦʚʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦ ʭʦʜʘ ʥʘ 

ʦʬʪʘʣʤʠʯʥʠʷ ʠ ʢʦʤʫʥʠʢʘʥʪʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝ-

ʨʠʷ, ʠ ʧʦ-ʨʷʜʢʦ ʧʦ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʠ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʠ. ʇʦ-

ʚʠʰʝʥʠʷʪ ʢʦʤʧʣʘʡʲʥʩ ʥʘ ʯʘʩʪ ʦʪ ʤʠʢʨʦʢʘʪʝʪʲʨ ʙʘʣʦʥʠʪʝ ʙʝʟʩʧʦʨʥʦ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʩʠʛʫʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʦʨʠ ʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʠ ʤʦʟʲʯʥʠ 

ʘʥʘʪʦʤʠʠ, ʢʘʪʦ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʥʘʜʤʠʥʘʚʘʪ 

75% ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʥʠʚʦ ʥʘ ʦʢʣʫʟʠʷ ï Raymond-Roy scale 1+2 (Spiotta et 

al., 2013; Lefkowitz et al., 1999; Cottier et al., 2001).  

ɺʲʧʨʝʢʠ ʪʦʚʘ ʚʲʧʨʦʩʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʤʝ-

ʪʦʜ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʫ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ 

ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʙʲʜʘʪ ʫʤʝʩʪʥʠ. ʇʦ ʩʲʱʝʩʪʚʦ ʪʦʟʠ ʤʝʪʦʜ ʧʨʝʜʠʟʚʠʢʚʘ 

ʤʝʭʘʥʠʯʝʥ ʩʪʦʧ ʯʨʝʟ ʠʥʩʫʬʣʠʨʘʥʝʪʦ ʥʘ ʢʦʥʩʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ ʚ ʤʠʢʨʦʢʘ-

ʪʝʪʲʨ-ʙʘʣʦʥʘ. Layton ʠ ʩʲʪʨ. (2017) ʠʟʚʲʨʰʚʘʪ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʩʨʘʚʥʠʪʝ-

ʣʝʥ ʘʥʘʣʠʟ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʢʦʤʧʣʝʢʩʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʪʨʝʪʠʨʘʥʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʘʩʠʩʪʠʨʘʥʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʠ ʙʘʣʦʥ ʨʝʤʦʜʝʣʠʥʛ ʪʝʭ-
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ʥʠʢʘ. ɺ ʨʘʤʢʠʪʝ ʥʘ 221 ʧʘʮʠʝʥʪʠ ʩ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ 

ʰʠʡʢʠ ʘʚʪʦʨʠʪʝ ʜʦʢʫʤʝʥʪʠʨʘʪ 14% ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʪʨʦʤʙʝʤʙʦʣʠʯʥʠ 

ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ (Layton et al., 

2007). ɺ ʛʨʫʧʘʪʘ ʥʘ ʥʝʘʩʠʩʪʠʨʘʥʠʷ ʢʦʡʣʠʥʛ ʪʦʟʠ ʚʠʜ ʫʩʣʦʞʥʝʥʠʷ ʚʘʨʠ-

ʨʘʪ ʜʦ 9%. ʅʝʟʘʚʠʩʠʤ ʬʘʢʪʦʨ, ʢʦʨʝʩʧʦʥʜʠʨʘʱ ʩ ʯʝʩʪʦʪʘʪʘ ʥʘ ʫʩʣʦʞʥʝ-

ʥʠʷʪʘ, ʝ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ. Pierot et al. (2020) ʜʦʢ-

ʣʘʜʚʘʪ ʜʘʥʥʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ARETA, ʚʢʣʶʯʚʘʱʦ 1088 ʫʯʘʩʪʥʠʮʠ ʩ 

ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ, ʪʨʝʪʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘ-

ʥʝ. ʊʨʦʤʙʝʤʙʦʣʠʯʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʚʘʨʠʨʘʪ ʜʦ 10,4%. ɸʚʪʦʨʠʪʝ ʥʝ ʦʪʢ-

ʨʠʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʪʦʟʠ 

ʚʠʜ ʫʩʣʦʞʥʝʥʠʷ ʠ ʩʪʘʪʫʩʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʙʠʣʦ ʪʦ ʨʫʧʪʫʨʠʨʘʣʘ, ʠʣʠ ʥʝ.  

ɽʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʪʝʭʥʠʢʘ, ʢʦʷʪʦ ʯʘʩʪʠʯʥʦ ʥʘʧʦʜʦʙʷʚʘ ʙʘʣʦʥ-

ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ, ʥʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʝʦʜʦʣʝʝ ʘʙʩʦʣʶʪʥʠʷ ʤʝʭʘ-

ʥʠʯʝʥ ʙʣʦʢ ʥʘ ʢʨʲʚʦʪʦʢʘ ʚ ʪʘʨʛʝʪʥʘʪʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ, ʝ ʚʨʝʤʝʥʥʦʪʦ 

ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ʀʩʪʦʨʠʯʝʩʢʠ ʧʦʛʣʝʜʘʥʦ, ʪʘʟʠ ʤʦʜʘʣʥʦʩʪ 

ʚʢʣʶʯʚʘ ʫʤʝʣʦʪʦ ʠ ʯʘʩʪʠʯʥʦ ʤʘʥʠʧʫʣʠʨʘʥʝ ʩ ʧʝʨʤʘʥʝʥʪʝʥ ʚʲʪʨʝʩʲʜʦʚ 

ʠʤʧʣʘʥʪ, ʢʦʡʪʦ ʚʨʝʤʝʥʥʦ ʩʣʫʞʠ ʟʘ ʤʝʭʘʥʠʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʰʠʨʦ-

ʢʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ ʠ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʝʤʙʦʣʠʟʘʮʠʦʥʥʘʪʘ ʤʘʩʘ ʚ 

ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ (Almekhlafi et al., 2013). ʇʲʨʚʦʥʘʯʘʣʥʦ ʪʝʭʥʠʢʘʪʘ ʝ 

ʙʘʟʠʨʘʥʘ ʥʘ ʠʟʦʣʠʨʘʥʠ ʢʣʠʥʠʯʥʠ ʜʦʢʣʘʜʠ, ʢʦʝʪʦ ʦʛʨʘʥʠʯʘʚʘ ʢʨʠʪʠʯʥʘʪʘ 

ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ Ⱬ, ʥʦ ʩʣʫʞʠ ʟʘ ʢʨʝʘʪʠʚʝʥ ʠʥʞʝ-

ʥʝʨʝʥ ʤʦʜʝʣ ʠ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʦʙʦʩʦʙʝʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʚʨʝ-

ʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ɼʦ ʤʦʤʝʥʪʘ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʝʥʜʦʚʘʩ-

ʢʫʣʘʨʥʠ ʠʤʧʣʘʥʪʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʪʝʭʥʠʢʘ, 

ʩʘ Cascade ʠ Comaneci ʫʩʪʨʦʡʩʪʚʘʪʘ ʠ ʪʝʭʥʠʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ.  

ʇʲʨʚʠʪʝ ʢʣʠʥʠʯʥʠ ʜʦʢʣʘʜʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʫʩʪʨʦʡʩ-

ʪʚʘ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪ ʦʩʥʦʚʥʦ ʜʦ ʨʝʟʫʣʪʘʪʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʦʪ ʥʘʰʠʷ ʘʚʪʦʨʩ-

ʢʠ ʢʦʣʝʢʪʠʚ. ʇʠʦʥʝʨʩʢʠ ʧʨʠʥʦʩ ʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʝʭʥʠʢʘʪʘ ʟʘ ʧʨʲʚ 

ʧʲʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, 
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ʢʦʝʪʦ ʜʘʚʘ ʠ ʦʩʥʦʚʘʥʠʝ ʟʘ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʩʠʛʫʨʝʥ ʧʨʦʪʦʢʦʣ ʠ ʫʪʚʲʨʞʜʘ-

ʚʘʥʝ ʥʘ ʤʦʜʘʣʥʦʩʪʪʘ ʥʘ ʚʨʝʤʝʥʥʦʪʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ʅʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʣʠʧʩʘʪʘ ʥʘ ʜʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ, ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝ-

ʟʫʣʪʘʪʠ ʜʦʢʫʤʝʥʪʠʨʘʪ ʟʘʜʦʚʦʣʠʪʝʣʝʥ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʚʝʨʦʷʪʥʦ 

ʝʢʚʠʚʘʣʝʥʝʪʝʥ ʥʘ ʪʦʟʠ ʥʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʠ ʢʦʥʚʝʥʮʠʦ-

ʥʘʣʥʘʪʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ. ʇʫʙʣʠʢʫʚʘʥʠ ʥʘʰʠ ʩʝʨʠʠ (Sirakov et al., 

2020; Sirakov et al., 2018; Sirakov et al., 2019; Sirakov et al., 2020; Sirakov 

et al., 2021) ʦʪʯʠʪʘʪ 72,3% ʪʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʥʘ ʪʘʨʛʝʪʥʦ ʪʨʝʪʠʨʘʥʠʪʝ 

ʘʥʝʚʨʠʟʤʠ, ʢʘʪʦ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ 

ʧʨʠ 14,3% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʂʣʠʥʠʯʥʠʪʝ ʢʦʤʧʣʠʢʘʮʠʠ ʜʦʩʪʠʛʘʪ 5,93%.  

ʇʦʜʛʨʫʧʦʚʠʷʪ ʘʥʘʣʠʟ ʥʘ ʧʘʮʠʝʥʠʪʝ ʦʪ ʧʲʨʚʘ ʛʨʫʧʘ ʧʦʪʚʲʨʞʜʘʚʘ, 

ʯʝ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʪʦʟʠ ʪʨʫʜ ʩʘ ʚ ʧʲʣʝʥ ʫʥʠʩʦʥ ʩ ʧʫʙʣʠʢʫʚʘʥʠ-

ʪʝ ʜʦ ʤʦʤʝʥʪʘ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʨʝʤʝʥʥʦ ʘʩʠʩʪʠʨʘ-

ʥʠʪʝ ʪʝʭʥʠʢʠ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯ-

ʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʙʘʣʦʥ-

ʤʠʢʨʦʢʘʪʝʪʲʨ ʙʝ ʠʟʧʦʣʟʚʘʥ ʧʨʠ 75 ʩʣʫʯʘʷ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʢʘʪʦ ʧʦʩʪʠʛʥʘʪʘʪʘ ʪʦ-

ʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ (Raymond-Roy ʢʣʘʩ 1) ʩʝ ʨʘʚʥʷʚʘ ʥʘ 

76% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʪʨʝʪʠʨʘʥʠ ʩ ʪʘʟʠ ʪʝʭʥʠʢʘ ï ʪʘʙʣʠʮʘ 27. ʂʣʠʥʠʯʥʠʪʝ 

ʢʦʤʧʣʠʢʘʮʠʠ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʠ ʙʘʣʦʥ ʨʝʤʦʜʝʣʠʥʛ ʪʝʭʥʠʢʘʪʘ, ʧʨʝʜʩʪʘʚ-

ʣʷʚʘʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚ ʛʨʫʧʘ I (7,01%), ʘ 

ʢʘʪʦ ʜʷʣ ʚ ʦʙʱʘʪʘ ʛʨʫʧʘ ï ʝʜʚʘ 2,2%. ʉʪʝʧʝʥʪʘ ʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ ʧʨʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʘʪʝʪʲʨ ʙʘʣʦʥʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘʧʲʣʥʦ ʥʘ ʜʦʢʣʘʜ-

ʚʘʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʚ ʩʚʝʪʦʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ.  

ʂʨʠʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ 

ʢʦʡʣʠʨʘʥʝ ʙʠ ʙʠʣ ʥʝʚʲʟʤʦʞʝʥ, ʪʲʡ ʢʘʪʦ ʜʦ ʤʦʤʝʥʪʘ ʥʝ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ 

ʢʣʠʥʠʯʥʠ ʩʝʨʠʠ ʩʲʩ ʟʥʘʯʠʤ ʙʨʦʡ ʚʢʣʶʯʝʥʠ ʧʘʮʠʝʥʪʠ ʦʪ ʜʨʫʛʠ ʘʚʪʦʨʠ.  

 



 158 

 

Raymond scale ʩʣʝʜ ʝʤ-

ʙʦʣʠʟʘʮʠʷʪʘ 

ʆʙʱʦ 1 2 3 

ɹʘʣʦʥʠ ʠ 

ʚʨʝʤʥʥʠ 

ʩʪʝʥʪʦʚʝ 

ɺʨʝʤʝʥʝʥ 

ʩʪʝʥʪ 

ɹʨʦʡ 137 33 12 182 

% ʦʪ ɹʘʣʦʥʠ ʠ ʚʨʝ-

ʤʝʥʥʠ ʩʪʝʥʪʦʚʝ 
75.3% 18.1% 6.6% 100.0% 

% ʚ Raymond scale 

ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ 
70.6% 66.0% 92.3% 70.8% 

% ʦʪ ʆʙʱʦ 53.3% 12.8% 4.7% 70.8% 

ɹʘʣʦʥ-

ʤʠʢʨʦʢʘʪʝʪʲʨ 

ɹʨʦʡ 57 17 1 75 

% ʦʪ ɹʘʣʦʥʠ ʠ ʚʨʝ-

ʤʝʥʥʠ ʩʪʝʥʪʦʚʝ 
76.0% 22.7% 1.3% 100.0% 

% ʦʪ Raymond scale 

ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ 
29.4% 34.0% 7.7% 29.2% 

% ʦʪ ʆʙʱʦ 22.2% 6.6% 0.4% 29.2% 

ʆʙʱʦ ɹʨʦʡ 194 50 13 257 

% ʚ ɹʘʣʦʥʠ ʠ ʚʨʝ-

ʤʝʥʥʠ ʩʪʝʥʪʦʚʝ 
75.5% 19.5% 5.1% 100.0% 

% ʦʪ Raymond scale 

ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ 
100.0% 100.0% 100.0% 100.0% 

% ʦʪ ʆʙʱʦ 75.5% 19.5% 5.1% 100.0% 

 

ʊʘʙʣʠʮʘ 27. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʜʚʝʪʝ ʛʨʫʧʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʛʨʫʧʘʪʘ ʥʘ 

ʚʨʝʤʝʥʥʦʪʦ ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ  

ʉʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʝ ʤʝʪʦʜ, ʚʲʚʝʜʝʥ ʧʨʝʜʠ ʧʦʯʪʠ 20 

ʛʦʜʠʥʠ, ʢʘʪʦ ʥʝʛʦʚʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʝ ʦʮʝʥʷʚʘʥʘ ʚ ʤʥʦʞʝʩ-

ʪʚʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠ ʠ ʧʨʦʩʧʝʢʪʠʚʥʠ ʝʜʠʥʠʯʥʠ ʠ ʤʥʦʛʦʮʝʥʪʨʦʚʠ ʩʝʨʠʠ 

(Wang et al., 2016). ʆʙʦʙʱʝʥʠ ʠʟʙʨʘʥʠ ʜʘʥʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪ 

ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʠ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʠ 28 ʠ 29. ʄʝʪʦʜʠʢʘʪʘ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʨʝʢʦʥʩʪʨʫʠʨʘ 

ʤʝʭʘʥʠʯʥʦ ʰʠʨʦʢʠ ʘʥʝʚʨʠʟʤʘʣʥʠ ʰʠʡʢʠ, ʢʘʪʦ ʙʝʟʩʧʦʨʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʠʣʘʛʘʥʘ ʠ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʉɸʍ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ. ɺ ʧʨʦ-

ʫʯʚʘʥʝʪʦ Matrix and Platinum Science (MAPS) ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʝʨʠʧʨʦʮʝ-

ʜʫʨʥʠʪʝ ʥʝʞʝʣʘʥʠ ʩʲʙʠʪʠʷ ʧʨʠ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ ʚʲʟʣʠʟʘ 

ʥʘ 6,6%, ʘ ʚ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʷ ʢʦʡʣʠʥʛ ï 4,5% 

(Hetts et al., 2014). 
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ɸʚʪʦʨ ʠ ʛʦ-

ʜʠʥʘ 

ʄʦʜʘʣ-

ʥʦʩʪ 

ʉʤʲʨʪʥʦʩʪ ʀʩʭʝʤʠʯʥʠ 

ʫʩʣʦʞʥʝʥʠʷ 

ʍʝʤʦʨʘʛʠʯʥʠ 

ʢʦʤʧʣʠʢʘʮʠʠ 

ʊʨʦʤʙʝʤʙʦ-

ʣʠʟʲʤ 

ʈʘʥʥʠ ʢʦʤʧʣʠ-

ʢʘʮʠʠ 

ʂʲʩʥʠ 

ʂʦʤʧʣʠʢʘʮʠʠ 

ʀʥʪʨʘʧʨʦʮʝ-

ʜʫʨʥʘ ʨʫʧʪʫʨʘ 

 ICH ʇʝʨʤʘʥʝʥʪʝʥ 

ʥʝʚʨʦʣʦʛʠʯʝʥ 

ʜʝʬʠʮʠʪ 

Consoli (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

2/116 (1,7%) 

4/150 (2,6%) 

1/118 

(0,8%) 

1/151 

(0,6%) 

4/117 (3,4%) 

7/151 (4,6%) 

- 

- 

- 

- 

- 

- 

- 

-  

- - 

Peterson 

(2014) 

ʉʪʝʥʪ 

ɹʘʣʦʥ 

- 

- 

- 

- 

- 

- 

- 

- 

5/71 (7,1%) 

0/71 (0%) 

6/71 (8,5%) 

3/35 (8,6%) 

- 

- 

- 

- 

- 

- 

Chung (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

- 

- 

- 2 (1,6%) 

0 (0%) 

6 (4,8%) 

3 (8,6%) 

- 

- 

- 

- 

1 (0,8%) 

2 (5,7%) 

2 (1,6%) 

0 (0%) 

- 

- 

Gory (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

0 (0%) 

3 (3,8%) 

- 

- 

4 (21%) 

7 (8,9%) 

3 (25,8%) 

2 (2,5%) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Chalouhi 

(2013) 

ʉʪʝʥʪ 

ɹʘʣʦʥ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 (6%) 

3 (9%) 

- 

- 

2 (3%) 

1 (3%) 

Chitale (2013) ʉʪʝʥʪ 

ɹʘʣʦʥ 

- 

- 

- 

- 

6,8% 

2,5% 

11,4% 

7,5% 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Pan (2013) ʉʪʝʥʪ 

ɹʘʣʦʥ 

2 (2,4%) - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

53,3% 

71,4% 

- 

- 

- 

- 

Chalouhi 

(2012) 

ʉʪʝʥʪ 

ɹʘʣʦʥ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 

- - 

- 

- 

- 

- 

- 

Spiotta (2012) ʉʪʝʥʪ 

ɹʘʣʦʥ 

- 

- 

- 

- 

- 

- 

24/48 (50%) 

15/94 (16%) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Albuquerque 

(2011) 

ʉʪʝʥʪ 

ɹʘʣʦʥ 

1 (5,6%) - 

- 

- 

- 

1 (5,6%) - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 

ʊʘʙʣʠʮʘ 28. ʆʙʦʙʱʝʥʠ ʠʟʙʨʘʥʠ ʜʘʥʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʠ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ 
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ɸʚʪʦʨ ʠ ʛʦʜʠʥʘ ʄʦʜʘʣ-

ʥʦʩʪ 

ɹʨʦʡ ʧʘʮʠʝʥʪʠ ʠʣʠ ʘʥʝʚʨʠʟʤʠ ʏʝʩʪʦʪʘ ʥʘ ʧʲʣʥʘ ʦʢʣʫʟʠʷ 

ʩʣʝʜ ʝʤʙʦʣʠʟʘʮʠʷʪʘ 

ʇʲʣʥʘ ʦʢʣʫʟʠʷ ʧʨʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 6 ʤʝʩʝʮ 

ʏʝʩʪʦʪʘ ʥʘ 

ʨʝʢʘʥʘʣʠʟʘʮʠʷ  

ʋʩʣʦʞʥʝʥʠʷ 

Consoli (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

117 (122 ʘʥʝʚʨʠʟʤʠ) 

151 (164 ʘʥʝʚʨʠʟʤʠ) 

106/122 (86,8%)  

128/164 (78%) 

94/102 (92,1%) 

111/143 (77,6%) 

6/102 (5,8%) 

16/143 (11,1%) 

12/117 (10,3%) 

14/151 (9,3%) 

Peterson (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

71 ʘʥʝʚʨʠʟʤʠ 

35 ʘʥʝʚʨʠʟʤʠ 

29/71 (40,9%) 

18/35 (51,4) 

34/63 (53,9%) 

19/35 (59,4%) 

8/63 (12,7%) 

2/35 (5,7%) 

12,1% 

- 

Chung (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

127 ʘʥʝʚʨʠʟʤʠ 

35 ʘʥʝʚʨʠʟʤʠ 

81/127 (63,8%) 

22/35 (62,9%) 

- 

- 

9/127 (7,1%) 

3/35 (8,6%) 

14/127 (11%) 

6/35 (17,1%) 

Gory (2014) ʉʪʝʥʪ 

ɹʘʣʦʥ 

19 ʧʘʮʠʝʥʪʠ 

79 ʧʘʮʠʝʥʪʠ 

22/35 (62,(%) 

17/19 (89%) 

12/19 (63%) 

53/79 (67%) 

2/15 (13,3%) 

11/71 (15,5%) 

7/19 (36,8%) 

9/79 (11,4%) 

Chalouhi (2013) ʉʪʝʥʪ 

ɹʘʣʦʥ 

69 ʧʘʮʠʝʥʪʠ 

32 ʧʘʮʠʝʥʪʠ 

66/79 (85%) 

22/69 (31,9%) 

52/69 (75,4%) 

16/32 (50%) 

3/69 (4,3%) 

5/32 (15,6%) 

- 

- 

Chitale (2013) ʉʪʝʥʪ 

ɹʘʣʦʥ 

44 ʧʘʮʠʝʥʪʠ 

40 ʧʘʮʠʝʥʪʠ 

11/32 (34,4%) 

40/44 (91%) 

- 

- 

- 

- 

8/44 (18,2%) 

4/40 (10%) 

Pan (2013) ʉʪʝʥʪ 

ɹʘʣʦʥ 

45 ʧʘʮʠʝʥʪʠ 

28 ʧʘʮʠʝʥʪʠ 

38/40 (95%) 

21/45 (46,7%) 

- 

- 

- 

- 

- 

- 

Chalouhi (2012) ʉʪʝʥʪ 

ɹʘʣʦʥ 

45 ʧʘʮʠʝʥʪʠ 

4 ʧʘʮʠʝʥʪʠ 

22/28 (78,6%) 

16/45 (34,6%) 

- 

- 

0/27 (0%) 

0/2 (0%) 

- 

- 

Spiotta (2012) ʉʪʝʥʪ 

ɹʘʣʦʥ 

48 ʧʘʮʠʝʥʪʠ 

94 ʧʘʮʠʝʥʪʠ 

4/4 (100%) 

24/48 (50%) 

35/40 (87,5%) 

64/81 (79%) 

3/40 (7,5%) 

10/81 (12,3%) 

29/48 (60,4%) 

29/94 (30,9%) 

Albuquerque 

(2011) 

ʉʪʝʥʪ 

ɹʘʣʦʥ 

8 ʧʘʮʠʝʥʪʠ 

9 ʧʘʮʠʝʥʪʠ 

59/94 (63%) 

> 95% ʦʪ 13 

>95% ʦʪ 13 ʧʘʮʠʝʥʪʠ 

ʧʨʠ ʩʨʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘ-

ʥʝ ʦʪ 8,6 ʤʝʩʝʮʘ 

- 

- 

- 

- 

 

ʊʘʙʣʠʮʘ 29. ʆʙʦʙʱʝʥʠ ʠʟʙʨʘʥʠ ʜʘʥʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʙʘʣʦʥ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʠ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ 
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ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʚ ʤʥʦʛʦʮʝʥʪʨʦʚʦ, ʧʨʦʩʧʝʢʪʠʚʥʦ ʟʘʧʘʜʥʦ ʧʨʦʫʯʚʘ-

ʥʝ, ʨʘʟʛʣʝʞʜʘʱʦ ʧʘʮʠʝʥʪʠ ʩ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʪʨʝʪʠ-

ʨʘʥʠ ʩʲʩ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ, ʧʨʦʮʝʥʪʲʪ ʥʘ ʢʦʥʩʪʘʪʠʨʘʥʠ ʧʝʨʠʧ-

ʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʩ ʢʣʠʥʠʯʥʘ ʤʘʥʠʬʝʩʪʘʮʠʷ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʝ 

4,4% (Zaidat et al., 2020). ʉʭʦʜʥʘ ʯʝʩʪʦʪʘ (5,2%) ʩʝ ʩʲʦʙʱʘʚʘ ʠ ʦʪ ʜʨʫʛʦ 

ʤʥʦʛʦʮʝʥʪʨʦʚʦ, ʧʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʫʯʚʘʥʝ (Fiorella et al., 2019). ɺʝʨʦʷʪʥʦ 

ʥʠʩʢʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʢʦʤʧʣʠʢʘʮʠʠ ʩʝ ʜʲʣʞʘʪ ʥʘ ʬʘʢʪʘ, ʯʝ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʤʦʟʲʯʥʠʪʝ ʘʥʝʚʨʠʟʤʠ, ʨʘʟʛʣʝʜʘʥʠ ʚ ʪʝʟʠ ʧʨʦʫʯʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʝ-

ʨʫʧʪʫʨʠʨʘʣʠ ʣʝʟʠʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʨʝʜʠʤʥʦ ʚ ʜʦʩʪʲʧʥʠʪʝ ʦʪʜʝʣʠ ʥʘ ʧʨʝʜʥʘ 

ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ.  

ɽʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ, ʦʮʝʥʝʥʘ ʚ ʧʨʦʫʯʚʘ-

ʥʝʪʦ MAPS, ʜʝʤʦʥʩʪʨʠʨʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʮʝʥʪʠ ʟʘ ʧʲʣʥʘ ʘʥʝʚʨʠʟʤʘʣʥʥʘ ʦʢ-

ʣʫʟʠʷ (Raymond-Roy ʢʣʘʩ 1) 45,7%. ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Zaidat ʠ ʩʲʪʨ. (2020) 

ʧʲʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʠʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʤʘʥʝʥʪʥʦ ʠʤʧʣʘʥʪʠ-

ʨʘʥʝ ʥʘ Neuroform Atlas ʩʪʝʥʪ ʩ ʧʦʩʣʝʜʚʘʱʦ ʢʦʡʣʠʨʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 

88,2% ʥʘ 1-ʚʘʪʘ ʛʦʜʠʥʘ ʩʣʝʜ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ.  

ʂʦʛʘʪʦ ʩʝ ʛʦʚʦʨʠ ʟʘ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʧʦʜʯʝʨʪʘʥʦ, ʯʝ ʧʦʥʷʪʠʝʪʦ ʩʪʝʥʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʙʠʨʘʪʝʣʝʥ ʪʝʨʤʠʥ, ʢʦʡʪʦ 

ʚʢʣʶʯʚʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʝʥʜʦʣʫʤʠʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʨʘʟʣʠʯʥʠ ʬʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʜʠʟʘʡʥ. ʆʩʚʝʥ ʣʘʟʝʨʥʦ ʠʟʨʷʟʘʥʠʪʝ 

ʦʪʦʚʦʨʝʥʠ ʩʪʝʥʪʦʚʝ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʪʘʢʠʚʘ ʠʤʧʣʘʥʪʠ, ʯʠʷʪʦ ʤʝʪʦʜʠʢʘ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʧʦʜʦʙʷʚʘ ʙʨʦʜʠʨʘʥʝʪʦ, ʘ ʠʤʝʥʥʦ ï ʧʣʲʪʥʦ ʦʧʣʝʪʝʥʠ ʩʪʝʥ-

ʪʦʚʝ (ʚʠʞ ʛʣʘʚʠ Ăʃʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨñ ʠ Ăʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠñ). Fiorella ʠ 

ʩʲʪʨ. (2019) ʩʲʦʙʱʘʚʘʪ ʜʘʥʥʠ ʦʪ ʟʥʘʯʠʤʦ ʧʨʦʫʯʚʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʝ ʠʟʧʦʣʟ-

ʚʘʥ ʪʘʢʲʚ ʦʧʣʝʪʝʥ ʩʪʝʥʪ (LVIS ʠ LVIS Jr). ʇʲʣʥʘ (Ó 95%) ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚ-

ʨʠʟʤʘ ʥʘ 12-ʠʷ ʤʝʩʝʮ ʩʝ ʜʦʢʣʘʜʚʘ ʧʨʠ 70,6% ʠ 92,1%, ʩʲʦʪʚʝʪʥʦ.  

ʈʘʟʣʠʯʥʠ ʤʝʪʘʘʥʘʣʠʟʠ ʥʝ ʫʩʧʷʚʘʪ ʜʘ ʜʦʢʫʤʝʥʪʠʨʘʪ ʩʠʛʥʠʬʠʢʘʥʪʥʠ 

ʨʘʟʣʠʢʠ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʩʪʝʥʪ-

ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ, ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʠʥʠʯʥʠ, ʘʥʛʠʦʛʨʘʬʩʢʠ ʠ ʪʝʭʥʠ-
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ʯʝʩʢʠ ʨʝʟʫʣʪʘʪʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʜʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʲʚʨʝʤʝʥʥʦʪʦ ʧʨʠʣʦ-

ʞʝʥʠʝ ʥʘ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʉɸʍ ʦʩʪʘʚʘ ʦʛʨʘʥʠ-

ʯʝʥʦ ʧʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝ-

ʨʘʧʠʷ ʠ ʪʝʦʨʝʪʠʯʥʦ ʧʦʚʠʰʝʥʠʷ ʨʠʩʢ ʦʪ ʭʝʤʦʨʘʛʠʯʥʠ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ 

ʢʦʤʧʣʠʢʘʮʠʠ (Pranata et al., 2020). ʊʦʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ-

ʪʝ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʘʪʘ ʤʦʜʘʣʥʦʩʪ ʠ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʘ 20,2% ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʷ ʢʦʡʣʠʥʛ 

ï 13,1% (Zhang et al., 2020). Zhang ʠ ʩʲʪʨ. (2020) ʜʦʧʫʩʢʘʪ, ʯʝ ʚʝʨʦʷʪʥʦ ʧʦ-

ʚʠʩʦʢʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʩʦʮʠʠʨʘʥ ʩ ʬʘʢʪʘ, ʯʝ ʧʦ-

ʥʷʢʦʛʘ ʝ ʜʦʩʪʘʪʲʯʝʥ ʝʜʠʥ ʠʤʧʣʘʥʪ, ʟʘ ʜʘ ʩʝ ʧʦʢʨʠʝ ʰʠʡʢʘʪʘ ʥʘ ʙʠʬʫʨʢʘʮʠ-

ʦʥʥʘʪʘ ʘʥʝʚʨʠʟʤʘ, ʘ ʚ ʜʨʫʛʠ ʩʣʫʯʘʠ ʝ ʥʝʦʙʭʦʜʠʤʘ ʪʝʭʥʠʢʘ ʩ ʜʚʘ ʩʪʝʥʪʘ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ĂYñ.  

ʉʫʙʛʨʫʧʦʚʠʷʪ ʘʥʘʣʠʟ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʧʝʨʤʘʥʝʥʪʥʦ ʠʤʧ-

ʣʘʥʪʠʨʘʥʝ ʥʘ ʚʲʪʨʝʩʲʜʦʚ ʩʪʝʥʪ ʩ ʮʝʣ ʨʝʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ 

ʰʠʡʢʘ ʚ ʪʦʟʠ ʪʨʫʜ ï ʛʨʫʧʘ II, ʧʦʪʚʲʨʞʜʘʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʥʘ ʨʝʜʠʮʘ ʘʚʪʦ-

ʨʠ. ʀʟʧʦʣʟʚʘʥʠ ʙʷʭʘ ʠ ʜʚʘʪʘ ʦʩʥʦʚʥʠ ʪʠʧʘ ʤʦʜʝʨʥʠ ʩʪʝʥʪʦʚʝ, ʘ ʠʤʝʥʥʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʦʢʦʣʝʥʠʷ ʣʘʟʝʨʥʦ ʠʟʨʷʟʘʥ Neuroform Atlas ʠ ʧʣʲʪʥʦ ʦʧʣʝʪʝʥʠ 

ï LVIS EVO ʠ LVIS Jr. ʇʨʝʚʝʩʲʪ ʥʘ ʣʘʟʝʨʥʦ ʠʟʨʷʟʘʥʠʷ ʩʪʝʥʪ Neuroform 

Atlas e ʟʘʙʝʣʝʞʠʤ ʠ ʨʘʚʝʥ ʥʘ 135 ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʉʝʣʝʢʮʠʷʪʘ ʥʘ ʪʦʟʠ ʚʠʜ 

ʠʤʧʣʘʥʪʠ ʝ ʩʣʝʜʩʪʚʠʝ ʦʪ ʩʲʦʙʨʘʞʝʥʠʷ ʥʘ ʦʧʝʨʘʪʦʨʘ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘ-

ʣʠʩʪ ʟʘ ʚʩʝʢʠ ʢʦʥʢʨʝʪʝʥ ʩʣʫʯʘʡ. ʊʦʟʠ ʚʠʜ ʤʦʜʘʣʥʦʩʪ ʚ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ 

ʙʝ ʧʨʠʣʘʛʘʥʘ ʧʨʠ ʧʣʘʥʦʚʠ ʥʝʢʲʨʚʝʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ 

ï 92%. ʊʦʚʘ ʚʝʨʦʷʪʥʦ ʝ ʧʨʠʯʠʥʘʪʘ, ʧʦʨʘʜʠ ʢʦʷʪʦ ʢʦʥʩʪʘʪʠʨʘʥʠʪʝ ʧʝʨʠʧʨʦ-

ʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʚʲʟʣʠʟʘʪ ʝʜʚʘ ʥʘ 1,7%. 100% ʪʝʭʥʠʯʝʩʢʠ ʫʩʧʝʭ ʙʝ ʨʝ-

ʛʠʩʪʨʠʨʘʥ ʚ ʪʘʟʠ ʛʨʫʧʘ, ʢʦʝʪʦ ʝ ʩʣʝʜʩʪʚʠʝ ʦʪ ʬʘʢʪʘ, ʯʝ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ  

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʣʘʥʦʚʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠ-

ʨʦʢʠ ʰʠʡʢʠ, ʢʲʜʝʪʦ ʧʣʘʥʠʨʘʥʝʪʦ, ʧʨʝʤʝʜʠʢʠʨʘʥʝʪʦ ʩ ʜʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥ-

ʪʥʘ ʪʝʨʘʧʠʷ ʠ ʚʥʠʤʘʪʝʣʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʜʝʪʘʡʣʠʪʝ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʦʪ 3DRA 

ʩʘ ʦʪ ʦʛʨʦʤʥʦ ʟʥʘʯʝʥʠʝ. ɼʦʢʣʘʜʚʘʥʠʪʝ ʦʪ ʥʘʩ ʜʘʥʥʠ ʦʪ ʪʘʟʠ ʛʨʫʧʘ ʩʘ ʚ ʧʲʣ-
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ʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʝʥʪ-ʘʩʠʩ-

ʪʠʨʘʥʦʪʦ ʢʦʡʣʠʨʘʥʝ. Raymond-Roy ʢʣʘʩ 1 ʠʣʠ ʪʦʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʙʝ ʜʝ-

ʤʦʥʩʪʨʠʨʘʥʘ ʧʨʠ 80,9% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʢʨʘʷ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ. ʉʦʙʩʪʚʝ-

ʥʠʷʪ ʦʧʠʪ ʩ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʚʦ ʚʢʣʶʯʚʘ ʧʠʦʥʝʨʩʢʠ ʩʚʝʪʦʚʥʠ ʨʝʟʫʣʪʘ-

ʪʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ LVIS EVO ʧʨʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʠ ʰʠʡʢʠ (Sirakov et al., 2020; Vollherbst et al., 2021).  

ʊʨʝʪʘʪʘ ʛʨʫʧʘ ʦʪ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ, ʠʣʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ, ʯʠʠʪʦ ʨʫʧʪʫʨʠ-

ʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʩʘ ʪʨʝʪʠʨʘʥʠ ʧʦʩʨʝʜʩʪ-

ʚʦʤ ʦʙʦʩʦʙʝʥʦ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʦʚʦʧʦʷʚʠʣʘ ʩʝ 

ʩʧʝʮʠʬʠʯʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʣʝʯʝʥʠʝ ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʪʝʨʘʧʠʷ. ʆʙʦʩʦʙʝ-

ʥʠʪʝ ʚʲʪʨʝʩʲʜʦʚʠ ʫʩʪʨʦʡʩʪʚʘ (flow-disruptures) ʩʘ ʙʘʨʠʝʨʥʠ ʧʨʝʧʷʪʩʪʚʠʷ ʟʘ 

ʢʨʲʚʦʪʦʢʘ, ʢʦʡʪʦ ʥʘʚʣʠʟʘ ʧʦ ʧʦʩʦʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ. ʊʦʟʠ ʚʠʜ ʧʦʜ-

ʭʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʩʝ ʨʘʟʣʠʯʘʚʘ ʟʥʘʯʠʤʦ ʦʪ ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʝʥʜʦʣʫʤʠʥʘʣʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʘ ʠʤʝʥʥʦ ʩʪʝʥʪʦʚʝʪʝ, ʧʦ ʪʦʚʘ, ʯʝ ʪʝ ʥʷʤʘʪ ʟʘ ʮʝʣ ʜʘ ʘʥʛʘ-

ʞʠʨʘʪ ʜʲʱʝʨʥʘʪʘ ʘʨʪʝʨʠʷ, ʥʘ ʢʦʷʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʩʝ ʨʘʟʧʦʣʘʛʘ. ʃʠʪʝʨʘʪʫʨ-

ʥʠʪʝ ʜʘʥʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʦʟʠ ʚʠʜ ʤʝʪʦʜʠʢʘ ʩʘ ʦʪʯʘʩʪʠ ʦʛʨʘʥʠʯʝʥʠ ʧʦ-

ʨʘʜʠ ʥʦʚʘʪʦʨʩʢʠʷ Ⱬ ʭʘʨʘʢʪʝʨ. ɼʘʥʥʠʪʝ ʟʘ pConus ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʤʦʟʲʯ-

ʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʧʨʦʠʟʣʠʟʘʪ ʦʪ ʝʜʠʥʠʯʥʠ ʢʣʠʥʠʯʥʠ ʨʝʪʨʦʩ-

ʧʝʢʪʠʚʥʠ ʩʝʨʠʠ, ʥʝʥʘʜʚʠʰʘʚʘʱʠ 50 ʧʘʮʠʝʥʪʠ. ʉʢʦʨʦʰʝʥ ʤʝʪʘʘʥʘʣʠʟ ʦʪ 

2021 ʛ., ʘʥʘʣʠʟʠʨʘʱ ʪʦʟʠ ʚʠʜ ʫʩʪʨʦʡʩʪʚʦ ʠ ʘʥʛʠʦʛʨʘʬʩʢʠʷ ʨʝʟʫʣʪʘʪ, ʧʦʩ-

ʪʠʛʥʘʪ ʩ ʥʝʛʦ, ʠʜʝʥʪʠʬʠʮʠʨʘ 8 ʢʣʠʥʠʯʥʠ ʩʝʨʠʠ, ʚʢʣʶʯʚʘʱʠ 200 ʘʥʝʚʨʠʟʤʠ 

ʧʨʠ 196 ʧʘʮʠʝʥʪʠ (Krupa et al., 2021). ʇʲʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʣ-

ʥʠʷ ʩʘʢ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ Raymond-Roy ʢʣʘʩ 1 ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʥʦ, ʚʲʟ-

ʣʠʟʘʪ ʥʘ ʝʜʚʘ 46,8%. Raymond-Roy ʢʣʘʩ 2 ʠ Raymond-Roy ʢʣʘʩ 3 ʠʣʠ ʥʘʣʠ-

ʯʠʝʪʦ ʥʘ ʨʝʟʠʜʫʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʲʦʪʚʝʪʥʦ 32,9% ʠ 20,3%. 

ʅʝʦʢʫʨʘʞʘʚʘʱʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʦʜʦʙʨʷʚʘʪ ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ, ʢʲʜʝʪʦ 

ʥʠʚʘʪʘ ʥʘ ʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘʨʘʩʪʚʘʪ ʜʦ 55%. ʀʥʪʨʘʧʨʦʮʝʜʫʨʥʠʪʝ ʢʦʤʧʣʠ-

ʢʘʮʠʠ ʩʝ ʨʘʚʥʷʚʘʪ ʥʘ 17,3%, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʪʨʦʤʙʦʝʤʙʦ-

ʣʠʯʥʠʪʝ ï 12,1% ʦʪ ʚʩʠʯʢʠ ʧʨʦʮʝʜʫʨʠ. ɺʠʩʦʢʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʧʝʨʠʧʨʦʮʝ-
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ʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ ʚʝʨʦʷʪʥʦ ʩʝ ʦʙʫʩʣʘʚʷʪ ʦʪ ʪʦʚʘ, ʯʝ ʤʘʢʘʨ ʠ ʥʝʥʘʧʲʣʥʦ 

ʠʟʫʯʝʥʦ ʪʦʚʘ ʫʩʪʨʦʡʩʪʚʦ ʝ ʧʨʠʣʘʛʘʥʦ ʢʘʢʪʦ ʧʨʠ ʢʲʨʚʝʣʠ, ʪʘʢʘ ʠ ʧʨʠ ʥʝʢʲʨ-

ʚʝʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ɺ ʥʘʰʘʪʘ ʛʨʫʧʘ ʪʦʪʘʣʥʘ ʧʦʩʪʝʤʙʦʣʠʟʘʮʠʦʥʥʘ ʦʢ-

ʣʫʟʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʧʨʠ 78,7% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ pConus. ʏʨʝʟ 

ʩʫʙʛʨʫʧʦʚ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʫʩʪʨʦʡʩʪʚʦʪʦ ʝ ʧʨʠʣʘʛʘʥʦ ʠ ʧʨʠ ʧʣʘʥʦ-

ʚʠ ʧʘʮʠʝʥʪʠ, ʠ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʚ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʉɸʍ ʩ ʘʙʩʦʣʶʪʥʦ ʝʜʥʘʢʲʚ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ. ʆʪ ʦʙ-

ʱʦ 4 ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʘ ʢʦʤʧʣʠʢʘʮʠʷ ʙʝ 

ʥʘʙʣʶʜʘʚʘʥʘ ʧʨʠ ʝʜʠʥ ʦʪ ʢʣʠʥʠʯʥʠʪʝ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʡʪʦ ʙʝ ʠʟʧʦʣʟʚʘʥʦ 

pConus ʫʩʪʨʦʡʩʪʚʦʪʦ ï ʚʠʞ ʬʠʛʫʨʘ 43. ɼʨʫʛʠʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʚʲʪʨʝʩʘ-

ʢʫʣʘʨʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʦʟʠ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ ʘʥʘʣʠʟ, ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʧʘʮʠ-

ʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ III, e ʠʥʪʨʘʩʘʢʫʣʘʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ WEB. ɽʤʙʦʣʠʟʘʮʠʷʪʘ ʩ 

ʪʦʚʘ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʥʘʣʘʛʘ ʧʦʩʣʝʜʚʘʱʦ ʢʦʡʣʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ, 

ʪʲʡ ʢʘʪʦ ʪʦ ʠʟʧʲʣʚʘ ʠʟʮʷʣʦ ʘʥʝʚʨʠʟʤʘʣʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ, ʚ ʢʦʝʪʦ ʝ ʧʦʩʪʘ-

ʚʝʥʦ. ʆʪʥʦʩʠʪʝʣʥʦ ʜʦʙʨʝ ʠʟʫʯʝʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʧʨʦʩʧʝʢʪʠʚʥʠ ʩʝ-

ʨʠʠ ʪʦʟʠ ʠʤʧʣʘʥʪ ʜʝʤʦʥʩʪʨʠʨʘ ʥʠʚʘ ʥʘ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʥʝʥʘʜʤʠʥʘ-

ʚʘʱʠ 60% ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʦʪ 3 ʜʦ 6 ʤʝʩʝʮʘ. ɸʪʨʘʢʪʠʚʥʘʪʘ ʪʝʨʘ-

ʧʠʷ ʜʦʢʫʤʝʥʪʠʨʘ ʠ ʚʠʩʦʢ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʨʘʚʥʷʚʘʱ ʩʝ ʥʘ 1,2% ʧʝ-

ʨʠʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʉ ʮʝʣ ʫʣʝʩʥʝʥʠʝ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʟʠ ʧʨʦʫʯʚʘ-

ʥʠʷ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʮʘ 30.  

ɿʘ ʨʘʟʣʠʢʘ ʦʪ pConus ʫʩʪʨʦʡʩʪʚʦʪʦ ʢʲʤ ʤʦʤʝʥʪʘ WEB ʠʤʧʣʘʥʪʲʪ 

ʥʘʤʠʨʘ ʜʦʢʘʟʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʥʘʜ 962 ʘʥʝʚʨʠʟʤʠ (Tau et al., 2018). 

ʉʠʩʪʝʤʘʪʠʯʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʪʦʟʠ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ ʜʦʢʣʘʜʚʘ ʟʘʜʦʚʦʣʠʪʝʣ-

ʥʠ ʥʠʚʘ ʥʘ ʦʢʣʫʟʠʷ (Raymond-Roy ʢʣʘʩ 1 ʠ ʢʣʘʩ 2) ʧʨʠ 81% ʦʪ ʠʟʩʣʝʜʚʘʥʠ-

ʪʝ ʣʝʟʠʠ. ɺʲʧʨʝʢʠ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʨʘʟʙʠʨʘʥʠʷ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʘ ʩʝ 

ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʧʝʨʠʧʨʦʮʝʜʫʨʥʠ ʢʦʤʧʣʠʢʘʮʠʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʢʣʠʥʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʩʦʢʦʪʝʭʥʦ-

ʣʦʛʠʯʥʘʪʘ ʤʝʪʦʜʠʢʘ, ʢʘʢʚʘʪʦ ʝ WEB ʪʝʭʥʠʢʘʪʘ. ɸʚʪʦʨʠʪʝ ʦʙʨʲʱʘʪ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʚʘʞʥʘʪʘ ʯʘʩʪ ʦʪ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʩ ʪʦʚʘ ʫʩʪʨʦʡʩʪʚʦ, ʘ 
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ʠʤʝʥʥʦ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʠʤʧʣʘʥʪ ʩ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʨʘʟʤʝʨʠ, ʩʲʚʤʝʩʪʠʤʠ ʩ 

ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ. ʅʘʜ 11% ʪʝʭʥʠʯʝʩʢʠ ʫʩ-

ʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦ, ʩʝ ʜʦʢʣʘʜʚʘʪ ʚʧʦʩʣʝʜʩ-

ʪʚʠʝ ʦʪ Tau ʠ ʩʲʪʨ. (2018). ɺ ʥʘʰʘʪʘ ʛʨʫʧʘ III ʪʝʟʠ ʧʘʮʠʝʥʪʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʝ 

ʠʟʧʦʣʟʚʘʥ WEB, ʥʠ ʜʘʜʦʭʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʧʦʪʚʲʨʜʠʤ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʨʝʟʫʣ-

ʪʘʪʠ. ʋʩʪʨʦʡʩʪʚʦʪʦ ʚʦʜʠ ʜʦ ʝʬʝʢʪʠʚʥʘ ʠ ʩʠʛʫʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʥʦ ʧʨʝʜʚʘ-

ʨʠʪʝʣʥʘʪʘ ʩʝʣʝʢʮʠʷ ʠ ʦʙʫʯʝʥʠʝʪʦ ʩ ʪʝʭʥʠʢʘʪʘ ʩʘ ʦʩʦʙʝʥʦ ʚʘʞʥʠ ʟʘ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. 

ʀʤʝʥʥʦ ʚ ʪʘʟʠ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʘʡ-ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʪʝʭ-

ʥʠʯʝʩʢʠ ʢʦʤʧʣʠʢʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʧʨʘʚʠʣʥʘ ʩʝʣʝʢʮʠʷ, ʥʘʣʘʛʘʱʘ ʧʦʩʣʝʜ-

ʚʘʱʘ ʧʨʦʤʷʥʘ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʷ ʠʤʧʣʘʥʪ.  

ʃʠʪʝʨʘʪʫʨʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʦʪʨʘʟʷʚʘʱʠ ʢʣʠʥʠʯʥʠ ʠ ʘʥʛʠʦʛʨʘʬʩʢʠ 

ʜʘʥʥʠ ʟʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Nautilus ʠʤʧʣʘʥʪʘ ʩʘ ʦʛʨʘʥʠʯʝ-

ʥʠ. ʉʚʝʪʦʚʥʠʷʪ ʦʧʠʪ ʩ ʪʦʚʘ ʫʩʪʨʦʡʩʪʚʦ ʩʝ ʙʘʟʠʨʘ ʥʘ ʥʘʰʠ ʟʘʢʣʶʯʝʥʠʷ ʠ 

ʜʘʥʥʠ, ʢʦʝʪʦ ʧʨʘʚʠ ʩʨʘʚʥʝʥʠʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʪʫʢ ʨʝʟʫʣʪʘʪʠ ʥʝʚʲʟʤʦʞʥʦ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, Nautilus ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʜʝʤʦʥʩʪʨʠʨʘ ʛʦʣʷʤ ʦʙʣʠʪʝʨʘ-

ʮʠʦʥʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘʜ 75% ʠ ʦʙʝʱʘʚʘʱ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ. ʇʨʝʜʠ ʪʦ-

ʚʘ ʩʪʘʥʦʚʠʱʝ ʜʘ ʙʲʜʝ ʧʨʠʝʪʦ ʦʪ ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʦʙʱʥʦʩʪ, ʧʦʪ-

ʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʢʫʤʝʥʪʠʨʘʥʦ ʧʨʠ ʤʥʦʞʝʩʪʚʦ 

ʛʦʣʝʤʠ ʩʝʨʠʠ ʠ ʦʪ ʜʨʫʛʠ ʘʚʪʦʨʠ.  

ʄʦʜʫʣʠʨʘʱʠʪʝ ʢʨʲʚʦʪʦʢʘ ʠʤʧʣʘʥʪʠ ʠ ʰʠʨʦʢʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ ʚ 

ʧʦʩʣʝʜʥʠʪʝ 10 ʛʦʜʠʥʠ ʩʘ ʝʜʥʘ ʦʪ ʧʨʠʯʠʥʠʪʝ ʟʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʪʝʨʘʧʝʚ-

ʪʠʯʥʠʷ ʬʦʢʫʩ ʦʪ ʥʝʚʨʦʭʠʨʫʨʛʠʯʥʦʪʦ ʢʲʤ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʠʥ-

ʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʘʥʝʚʨʠʟʤʠ. ʂʦʥʮʝʧʪʫʘʣʥʦ ʥʘʟʚʘʥʠʝʪʦ flow-diverter ʩʪʝʥʪ 

ʧʨʦʠʟʭʦʞʜʘ ʦʪ ʦʩʥʦʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʤʧʣʘʥʪʘ ʜʘ ʤʦʜʫʣʠʨʘ ʪʫʨʙʦʣʝʥʪʥʠʷ 

ʢʨʲʚʦʪʦʢ ʚ ʦʩʥʦʚʥʠʷ ʩʲʜ, ʥʘ ʢʦʡʪʦ ʘʥʝʚʨʠʟʤʘʣʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ ʩʝ ʨʘʟʧʦ-

ʣʘʛʘ. ʈʝʩʪʘʚʨʠʨʘʥʝʪʦ ʥʘ ʣʫʤʠʥʘʨʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʝʜ ʠʤʧʣʘʥʪʘʮʠʷʪʘ 

ʥʘ ʛʲʩʪʦ ʦʧʣʝʪʝʥʠʷ ʩʪʝʥʪ ʛʘʨʘʥʪʠʨʘ ʪʨʦʤʙʦʟʘ ʠ ʙʠʦʣʦʛʠʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʥʘ ʩʪʝʥʘʪʘ ʥʘ ʪʘʨʛʝʪʥʠʷ ʢʨʲʚʦʥʦʩʝʥ ʩʲʜ.  
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ɸʚʪʦʨʠ ʇʨʦʫʯʚʘʥʝ ʇʘʮʠʝʥ-

ʪʠ, ʙʨʦʡ 

ɸʥʝʚʨʠʟʤʠ, 

ʙʨʦʡ 

ʉʝʣʝʢʮʠʷ ʊʦʪʘʣʥʘ 

ʦʢʣʫʟʠʷ, % 

ʂʦʤʧʣʠʢʘ-

ʮʠʠ, % 

ʉʤʲʨʪ-

ʥʦʩʪ, % 

Pierot et al. WEBCAST: ʧʨʦʩʧʝʢʪʠʚʥʦ 

ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

51 51 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

56.1 2.0  0  

Pierot et al. French observatory ʧʨʦʩʧʝʢ-

ʪʠʚʥʦ ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

62 63 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

51.7 3.2 0  

Pierot et al. WEBCAST 2: ʧʨʦʩʧʝʢʪʠʚʥʦ 

ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

55 55 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

54.0 1.8  0  

Papagiannaki 

et al. 

French cohort study ï ʨʝʪʨʦʩ-

ʧʝʢʪʠʚʥʦ ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

83 85 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

56.9  1.3 0 

Clajus et al. ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʝʜʥʦʮʝʥʪʨʦʚʦ 

108 114
d
 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

47 ʢʲʨʚʝʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ 

57.8  5.3
f
 8.5 

Mine et al. ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ  

ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

48 49 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

74.3 6.2 0 

Caroff et al. ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ  

ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

90 98 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

65 2.2 1.1 

Lawson et al. UK registry safety study 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʤʫʣʪʠʮʝʥʪʨʦʚʦ 

109 109 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

ï 0 0 

Popielski  

et al. 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

 ʜʚʫʮʝʥʪʨʦʚʦ 

101 102 ʇʨʝʜʠʤʥʦ ʥʝʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

80.7 4 1 

Van Rooij  

et al. 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʝʜʥʦʮʝʥʪʨʦʚʦ 

100 100 ʈʫʧʪʫʨʠʨʘʣʠ, wide-neck (Ó4 mm); 

ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

96 3 1 

Van Rooij  

et al. 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʝʜʥʦʮʝʥʪʨʦʚʦ 

40 46 ʇʨʝʜʠʤʥʦ ʨʫʧʪʫʨʠʨʘʣʠ, wide-neck 

(Ó4 mm); ʙʠʬʫʨʢʘʮʠʦʥʥʠ ʘʥʝʚʨʠʟʤʠ  

72 4 1 

ʊʘʙʣʠʮʘ 30. ʆʙʦʙʱʝʥʠ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠ ʩ WEB ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʷ ʠʤʧʣʘʥʪ 
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ʂʲʤ ʤʦʤʝʥʪʘ ʘʨʩʝʥʘʣʲʪ ʦʪ ʧʦʜʦʙʥʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘʜʤʠʥʘʚʘ 12 ʚʠʜʘ 

ʠʤʧʣʘʥʪʠ ʩ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʜʠʟʘʡʥ. ʊʘʟʠ ʤʦʜʘʣʥʦʩʪ ʝ ʝʜʥʘ ʦʪ 

ʦʩʥʦʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʥʦʚʠʪʝ ʘʥʪʠʪʨʦʤʙʦʪʠʯʥʠ ʪʝʥʜʝʥʮʠʠ ʚ ʥʝʚʨʦʠʥ-

ʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʷʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ ʙʠʦʣʦʛʠʯʥʠ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʧʦʢʨʠʪʠʷ 

ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ʀʥʜʠʢʘʮʠʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʦʟʠ 

ʤʝʪʦʜ ʚʢʣʶʯʚʘʪ ʛʦʣʝʤʠ ʢʦʤʧʣʝʢʩʥʠ ʧʨʠʩʪʝʥʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ 

ʰʠʡʢʠ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʘ ʪʘʨʛʝʪʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʝ ʩʫʧʨʘʢ-

ʣʠʥʦʠʜʥʠʷʪ ʫʯʘʩʪʲʢ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ. ʄʝʪʦʜʠʢʘʪʘ, ʢʘʪʦ 

ʯʘʩʪ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ ʩʪʝʥʪ-ʙʘʟʠʨʘʥʠʪʝ ʧʦʜʭʦʜʠ, ʥʘʣʘʛʘ ʧʨʠʣʦʞʝʥʠʝʪʦ 

ʥʘ ʜʚʦʡʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʘ ʪʝʨʘʧʠʷ, ʢʦʝʪʦ ʜʲʣʛʠ ʛʦʜʠʥʠ ʦʛʨʘʥʠʯʘʚʘ ʧʨʠ-

ʣʦʞʝʥʠʝʪʦ Ⱬ ʧʨʠ ʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ. ɺ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʨʝ-

ʜʠʮʘ ʘʚʪʦʨʠ ʟʘʧʦʯʚʘʪ ʜʘ ʣʘʥʩʠʨʘʪ ʠ off-label ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʤʦʜʫʣʠ-

ʨʘʱʠʪʝ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪʦʚʝ, ʘ ʠʤʝʥʥʦ ʜʠʩʪʘʣʥʦ ʥʘʜ ʚʠʣʠʟʠʝʚʠʷ ʢʨʲʛ, ʧʨʠ 

ʘʥʝʚʨʠʟʤʠ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʉɸʍ ʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ.  

ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʩʘ ʜʦʙʨʝ ʠʟʫʯʝʥʠ ʠ 

ʘʥʘʣʠʟʠʨʘʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʥʦʞʝʩʪʚʦ ʧʨʦʩʧʝʢʪʠʚʥʠ, ʤʫʣ-

ʪʠʮʝʥʪʨʦʚʠ, ʨʘʥʜʦʤʠʟʠʨʘʥʠ ʩʝʨʠʠ. ʋʧʦʪʨʝʙʘʪʘ ʥʘ ʩʪʝʥʪʦʚʝʪʝ ʟʘ ʣʝʯʝʥʠ-

ʝʪʦ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʥʘʜʤʠʥʘʚʘ ʥʷʢʦʣʢʦ ʭʠʣʷʜʠ ʜʦʢʫʤʝʥʪʠʨʘʥʠ 

ʧʨʦʮʝʜʫʨʠ. ʆʢʣʫʟʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʧʨʠ ʪʘʟʠ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʥʘʩʪʲʧʚʘ ʩ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʠ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʧʦʥʝ 3 ʤʝʩʝʮʘ ʩʣʝʜ ʧʨʦʚʝʜʝʥʘʪʘ ʪʝʨʘʧʠʷ. ʉʲʦʙʱʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʘʡ-ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʦʙʣʠʪʝʨʘʮʠʷ, ʢʦʠʪʦ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʘʪʘ ʪʝʭʥʠʢʘ ʤʦʞʝ ʜʘ ʧʦʩʪʠʛʥʝ, ʘ ʠʤʝʥʥʦ ï ʦʪ 78% ʜʦ 98% ʪʦ-

ʪʘʣʥʘ ʦʙʣʠʪʝʨʘʮʠʷ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʪʝʟʠ 

ʜʘʥʥʠ ʩʘ ʜʦʙʠʪʠ ʚ ʭʦʜʘ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʛʦʣʝʤʠ ʩʝʨʠʠ ʩ ʧʘʮʠʝʥʪʠ ʠ ʧʨʦʩʣʝ-

ʜʷʚʘʥʝ ʥʘʜ 10 ʛʦʜʠʥʠ. ʇʨʦʬʠʣʲʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʝ ʜʦʢʘʟʘʥʦ ʚʠʩʦʢ, ʢʘʪʦ 

ʧʨʦʮʝʥʪʲʪ ʦʪ ʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʚʦʜʝʱʠ ʜʦ ʧʝʨʤʘʥʝʥʪʝʥ ʥʝʚʨʦʣʦ-
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ʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠʣʠ ʩʤʲʨʪ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʩʲʦʪʚʝʪʥʦ 6% ʠ 1,8%. ɿʥʘ-

ʯʠʤʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʨʘʟʛʣʝʞʜʘʱʠ ʧʘʮʠʝʥʪʠ, ʪʨʝʪʠ-

ʨʘʥʠ ʩ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ, ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʮʘ 31.  

 

ʅʘʠʤʝʥʦʚʘʥʠʷ ʥʘ ʧʨʦʫʯʚʘʥʝ/ʢʣʠʥʠʯʥʘ ʩʝʨʠʷ 

p64 
(Diversion-
p64) 

PED 
(PREMIER) 

FRED 
(SAFE) Surpass Derivo 

ʇʨʦʩʣʝʜʷʚʘʥʝ ʚʲʚ ʚʨʝʤʝʪʦ 12 ʤʝʩʝʮʘ 12 ʤʝʩʝʮʘ 12 ʤʝʩʝʮʘ 6 ʤʝʩʝʮʘ 18 ʤʝʩʝ-
ʮʘ 

ɹʨʦʡ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ 420 141 103 186 96 

ʈʘʟʧʦʣʦʞʝʥʠ ʧʦ ʭʦʜʘ ʥʘ ʧʨʝʜʥʘ ʮʠʨʢʫʣʘʮʠʷ 100% 95% 100% 85.5% 88% 

ʉʨʝʜʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʘʥʝʚʨʟʠʤʘʪʘ (mm) 6.99±5.28 5.0±1.92 ʣʠʧʩʚʘ 10.4±0.7 14.2±16.9 

ʆʙʱʦ ʢʣʠʥʠʯʥʦ ʠ ʨʘʜʠʣʦʛʠʯʥʦ ʧʨʦʩʣʝʜʝʥʠ 
ʧʘʮʠʝʥʪʠ 

88.6% 99.2% 95.1% 93.2% 93.8% 

ʇʨʦʮʝʜʫʨʥʦ ʩʚʲʨʟʘʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ 1.6% 1.4% 2.9% 6.0%* 3.1% 

ʇʨʦʮʝʜʫʨʥʦ ʩʚʲʨʟʘʥʘ ʩʤʲʨʪʥʦʩʪ 1.1% 0.7% 1.9% 2.7%À 0.0% 

ʊʦʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ 83.7% 81.9% 73.3% 75% 82% 

ʊʘʙʣʠʮʘ 31. ʆʙʦʙʱʝʥʠ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠ ʩ ʤʦʜʫʣʠʨʘʱʠ ʢʨʲʚʦʪʦʢʘ 

ʩʪʝʥʪʦʚʝ  
 

ɺ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʢʘʟʘʥʦʪʦ ʜʦ ʤʦʤʝʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ flow-

diverter ʩʪʝʥʪʦʚʝʪʝ ʩʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʛʨʫʧʘ IV. ʇʨʠ ʥʝʷ ʩʘ ʜʝ-

ʤʦʥʩʪʨʠʨʘʥʠ ʥʘʡ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʜʲʣʛʦʩʨʦʯʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʦʢʣʫʟʠʷ ʥʘ 

ʪʘʨʛʝʪʥʠʪʝ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ (ʚʠʞ ʪʦʯʢʘ 4). ʅʘʰʠʪʝ 

ʜʘʥʥʠ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʦʢʣʘʜʚʘʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʨʝʟʫʣʪʘʪʠ, ʘ 

ʠʤʝʥʥʦ ʪʦʚʘ, ʯʝ ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʟʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʤʦʜʘʣʥʦʩʪ ʩʘ ʪʨʝʪʠʨʘ-

ʥʠ ʥʘʡ-ʢʦʤʧʣʝʢʩʥʠʪʝ, ʥʘʡ-ʛʦʣʝʤʠʪʝ ʠ ʥʘʡ-ʛʝʦʤʝʪʨʠʯʥʦ ʩʣʦʞʥʠʪʝ ʘʥʝʚ-

ʨʠʟʤʠ ʦʪ ʮʷʣʘʪʘ ʢʦʭʦʨʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥ 

ʦʪ ʥʘʩ, ʟʘʪʚʲʨʜʠ ʠ ʚʠʩʦʢʠʷ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʪʘʟʠ ʛʨʫʧʘ.  

 



 169 

6. ʂʣʠʥʠʯʥʠ ʩʣʫʯʘʠ (ʩʦʙʩʪʚʝʥʠ ʧʘʮʠʝʥʪʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷ) 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ˉ 1 

ʇʘʮʠʝʥʪ ʥʘ 53 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ ʚʩʣʝʜʩʪʚʠʝ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ ʥʠʚʦ-

ʪʦ ʥʘ ʦʬʪʘʣʤʠʯʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ.  

ʇʨʦʚʝʜʝʥʠʷʪ ʂʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʩʫʙʘʨʘʭ-

ʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ï Fisher 4 ʢʣʘʩ. ʂʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪ-

ʢʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ Hunt& Hess scale 1. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ 

ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ Comaneci (ʛʨʫʧʘ 

I).  ʅʘ ʬʠʛ. 49 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʉɸʍ, ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʠ 

ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘ-

ʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

  

(ɸ)      (ɹ) 
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(ɺ)     (ɻ) 

   

(ɼ)     (ɽ) 

    

(ɾ)     (ɿ) 
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(ʀ)     (ʁ) 

ʌʠʛʫʨʘ 49. ʂʦʤʧʶʪʲʨʥʦʪʦʤʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʧʨʠ 

ʧʘʮʠʝʥʪ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ (ɸ). ɹ ï ʘʥʝʚʨʠʟʤʘʪʘ ʩʝ ʨʘʟʧʦʣʘʛʘ ʥʘ 

ʰʠʨʦʢʘ ʦʩʥʦʚʘ ʢʲʤ ʣʫʤʝʥʘ ʥʘ ʜʷʩʥʘʪʘ ICA. ɺ, ɻ ï ʘʥʛʠʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʨʫʧʪʫʨʠʨʘʣʘʪʘ ʘʥʝʚʨʟʠʤʘ ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ ï ʣʠʮʝʚʘ ʠ ʣʘ-

ʪʝʨʘʣʥʘ ʧʨʦʝʢʮʠʷ. ɽʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (ɼ, ɽ) ʙʝ ʦʩʲʱʝʩʪʚʝʥʘ ʧʦʩʨʝʜʩ-

ʪʚʦʤ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ʌʠʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʜʦʢʫʤʝʥʪʠ-

ʨʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ RR ʢʣʘʩ II (ɾ-ɽ). ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ 3-6-ʠ ʤʝʩʝʮ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʨʝʢʘʥʘʣʠʟʘʮʠʷ (ʀ-ʁ) 

 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ˉ 2 

ʇʘʮʠʝʥʪ ʥʘ 41 ʛʦʜʠʥʠ ʦʪ ʤʲʞʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʜʠʬʫʟʥʘ ʩʫʙʘʨʘʭ-

ʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʚʩʣʝʜʩʪʚʠʝ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡ-

ʢʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ. ʂʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ 

ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ Hunt& Hess scale 3. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʚʨʝ-

ʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ Cascade (ʛʨʫʧʘ I).  

ʅʘ ʬʠʛ. 50 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʘʨʭʠ-

ʪʝʢʪʦʥʠʢʘ ʥʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʠ ʝʪʘʧʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ 

ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ 3-6-ʤʝʩʝʯʥʦʪʦ ʨʘʜʠʦʣʦʛʠʯʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘ-

ʮʠʝʥʪʘ ʥʝ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʨʝʢʘʥʘʣʠʟʘʮʠʦʥʝʥ ʬʝʥʦʤʝʥ. 
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(ɸ)      (ɹ) 

 

   

(ɺ)      (ɻ) 
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(ɼ)      (ɽ) 

ʌʠʛʫʨʘ 50. ɺʠʨʪʫʘʣʥʘ ʪʨʠʠʟʤʝʨʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʢʲʨʚʷʣʘʪʘ 

ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ (ɸ). ɹ ï ʨʘʙʦʪʥʘ ʘʥʛʠʦʛʨʘʬʩʢʘ ʧʨʦʝʢʮʠʷ, ʜʝʤʦʥʩʪʨʠʨʘʱʘ ʘʥʝʚ-

ʨʠʟʤʘʣʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ. ɺ, ɻ ï ʝʤʙʦ-

ʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʙʝ ʦʩʲʱʝʩʪʚʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠ-

ʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ʌʠʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʜʦʢʫʤʝʥʪʠʨʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘ-

ʱʘ ʥʘ RR ʢʣʘʩ I (ɼ). ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ 3-6-ʠ 

ʤʝʩʝʮ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʨʝʢʘʥʘʣʠʟʘʮʠʷ (ɽ) 

 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ˉ 3 

ʇʘʮʠʝʥʪ ʥʘ 63 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ ʚʣʝʜʩʪʚʠʝ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ ʥʠʚʦʪʦ 

ʥʘ ʦʬʪʘʣʤʠʯʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ.  ʇʨʦ-

ʚʝʜʝʥʘʪʘ ʂʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʩʫʙʘʨʘʭʥʦʠ-

ʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ï Fisher I  ʢʣʘʩ. ʂʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ 

ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ Hunt& Hess scale 1. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʙʘ-

ʣʦʥ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ Scepter C (ʛʨʫʧʘ I).  ʅʘ ʬʠʛ. 

51-52  ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʉɸʍ ʧʦ ʭʦ-

ʜʘ ʥʘ ʠʥʪʨʘʭʝʤʠʩʬʝʨʥʘʪʘ ʙʨʘʟʜʘ ʠ ʬʘʣʢʩ ʮʝʨʝʙʨʠ, ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʥʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ 
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ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ 

ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

   

 (ɸ)     (ɹ) 

 

   

(ɺ)     (ɻ) 



 175 

   

 (ɼ)     (ɽ) 

ʌʠʛʫʨʘ 51. ʂʦʤʧʶʪʲʨʥʦʪʦʤʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʧʨʠ 

ʧʘʮʠʝʥʪ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ (ɸ, ɹ); ɺ ï ʘʥʛʠʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʨʫʧʪʫʨʠʨʘʣʘʪʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ ï ʣʘʪʝʨʘʣʥʘ 

ʧʨʦʝʢʮʠʷ. ɽʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ (ɻ, ɼ) ʙʝ ʦʩʲʱʝʩʪʚʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʙʘ-

ʣʦʥ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ. ʌʠʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʜʦʢʫʤʝʥʪʠʨʘ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠ-

ʟʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ RR ʢʣʘʩ I (ɽ) 

 

   

 (ɸ)     (ɹ) 

ʌʠʛʫʨʘ 52. ɸʥʛʠʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʦʪ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʚ̫ʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ, 

ʜʦʢʫʤʝʥʪʠʨʘʱʠ ʪʦʪʘʣʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʙʝʟ ʜʘʥʥʠ ʟʘ ʨʝʢʘʥʘʣʠʟʘ-

ʮʠʷ (ɸ, ɹ) 
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ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ˉ 4 

ʇʘʮʠʝʥʪ ʥʘ 64 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʥʝʢʲʨʚʷʣʘ ʠ ʘʩʠʤ-

ʧʪʦʤʥʘ ʤʘʣʢʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʟʠʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʙʠʬʫʨʢʘʮʠʷʪʘ ʥʘ ʣʷʚʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ. ʈʦʪʘʮʠʦʥʥʘʪʘ ʘʥʛʠʦʛ-

ʨʘʬʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʜʝʤʦʥʩʪʨʠʨʘ ʪʦʯʥʘʪʘ ʛʝʦʤʝʪʨʠʯʥʘ ʘʨ-

ʭʠʪʝʢʪʦʥʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʧʝʨʤʘʥʝʥ-

ʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ Lvis Evo ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-

ʝʤʙʦʣʠʟʘʮʠʷ (ʛʨʫʧʘ II ).  ʅʘ ʬʠʛ. 53 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠ-

ʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠ ʧʨʦʚʝʜʝ-

ʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ 

ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

 

 

(ɸ)           (ɹ) 
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(ɺ)        (ɻ) 

   

     (ɼ)            (ɽ) 

ʌʠʛʫʨʘ 53. ɺʠʨʪʫʘʣʥʘ ʪʨʠʠʟʤʝʨʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʣʷʚʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʰʠ-

ʨʦʢʘ ʰʠʡʢʘ ʝ ʦʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʩʪʦʷʥʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʘʥʝʚʨʟʠʤʘʣʥʘʪʘ ʰʠʡʢʘ (ɸ); ɹ ï ʘʥʛʠʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʚ ʨʘʙʦʪʥʘ ʣʠʮʝʚʘ ʧʨʦʝʢʮʠʷ. ɽʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ 

(ɺ, ɻ) ʙʝ ʦʩʲʱʝʩʪʚʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ Lvis EVO ʩʪʝʥʪ ʠ ʝʤʙʦʣʠʟʘʮʠʦʥʥʠ ʢʦʡʣʦʚʝ. ʌʠ-

ʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʜʦʢʫʤʝʥʪʠʨʘ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ RR 

ʢʣʘʩ I (ɼ). ɽʤʙʦʣʠʟʘʮʠʦʥʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʦʩʪʘʚʘ ʥʝʧʨʦʤʝʥʝʥ ʚ ʭʦʜʘ ʥʘ 

ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝʩʝʮ) (ɽ) 
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ʇʘʮʠʝʥʪ ʥʘ 65 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ ʚʣʝʜʩʪʚʠʝ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ ʙʠ-

ʬʫʨʢʘʮʠʷʪʘ ʥʘ ʣʷʚʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ. ʇʨʦʚʝʜʝʥʘʪʘ ʂʊ ʥʘ ʛʣʘ-

ʚʝʥ ʤʦʟʲʢ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ï 

Fisher II  ʢʣʘʩ. ʂʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ 

Hunt&Hess scale 1. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʧʝʨʤʘʥʝʥʪʥʘ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ Neuroform Atlas ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘ-

ʮʠʷ (ʛʨʫʧʘ II ).  ʅʘ ʬʠʛ. 54 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʘʥʛʠʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ, ʜʝʤʦʥ-

ʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟ-

ʤʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

  

(ɸ)      (ɹ) 
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(ɺ)       (ɻ) 

 

  

(ɼ)                  (ɽ) 
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ʌʠʛʫʨʘ 54. ɸʥʛʠʦʛʨʘʬʩʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʚ ʨʘʙʦʪʥʘ ʣʠʮʝʚʘ ʧʨʦʝʢʮʠʷ 

(ɸ). ʐʠʨʦʢʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʧʨʘʚʷʪ ʢʦʥ-

ʚʝʥʮʠʦʥʘʣʥʘʪʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʥʝʦʩʲʱʝʩʪʚʠʤʘ. ʉʝʣʝʢʪʠʚʥʘ ʥʘʚʠʛʘʮʠʷ ʚ ʜʠʩʪʘʣ-

ʥʘʪʘ ʤʦʟʲʯʥʘ ʮʠʨʢʫʣʘʮʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʙʪʨʘʢʮʠʷ ʠʣʠ Roadmap (ɹ, 

ɺ). ʇʝʨʤʘʥʝʥʪʥʦ ʨʝʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʩʪʘʚʘ ʚʲʟʤʦʞʥʦ ʩ ʜʚʘ 

Neuroform Atlas ʩʪʝʥʪʘ ʚ ĂYñ ʢʦʥʬʠʛʫʨʘʮʠʷ (ɻ, ɼ). ʌʠʥʘʣʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʜʦʢʫ-

ʤʝʥʪʠʨʘ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ RR ʢʣʘʩ II (ɽ). ɽʤʙʦʣʠʟʘʮʠʦʥʥʠʷ 

ʩʪʘʪʫʩ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʦʩʪʘʚʘ ʥʝʧʨʦʤʝʥʝʥ ʚ ʭʦʜʘ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ 

(3-6 ʤʝʩʝʮ) (ɾ) 
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ʇʘʮʠʝʥʪ ʥʘ 53 ʛʦʜʠʥʠ ʦʪ ʤʲʞʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʥʝʢʲʨʚʷʣʘ ʠ 

ʘʩʠʤʧʪʦʤʥʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ 

ʘʨʪʝʨʠʷ. ɸʥʝʚʨʠʟʤʘʪʘ ʝ ʙʝʟ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʘ ʰʠʡʢʘ, ʘʥʛʘʞʠʨʘʱʘ ʪʝʨ-

ʤʠʥʘʣʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʘʨʪʝʨʠʷ. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ 

ʧʦʜʭʦʜ ï ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʦʙʦʩʦʙʝʥʦ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ 

pConus ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ (ʛʨʫʧʘ III ).  ʅʘ ʬʠʛ. 55 ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

ʘʥʝʚʨʠʟʤʘʪʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩ-

ʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  
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(ɺ)               (ɻ) 
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    (ɼ)              (ɽ) 

 

(ɾ) 

ʌʠʛʫʨʘ 55. ɺʠʨʪʫʘʣʥʘ ʪʨʠʠʟʤʝʨʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʜʷʩʥʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ (ɸ). ʅʘʣʠ-

ʯʠʝʪʦ ʥʘ ʰʠʡʢʘ, ʨʘʚʥʷʚʘʱʘ ʩʝ ʥʘ 5.2 mm ʚ ʜʠʘʤʝʪʲʨ, ʦʧʨʝʜʝʣʷ ʘʥʝʚʨʟʠʤʘʪʘ ʢʘʪʦ 

ʪʘʢʘʚʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ (ɸ). ʀʟʙʨʘʥʠʷʪ ʝʜʥʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʝ ʝʤʙʦʣʠʟʘʮʠʷ ʯʨʝʟ 

ʠʤʧʣʘʥʪʠʨʘʥʝʪʦ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ pConus ʠ ʧʦʩʣʝʜʚʘʱʘ ʦʙʣʠʪʝʨʘʮʠʷ 

ʩ ʢʦʡʣʦʚʝ (ɹ, ɺ). ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ Ăʢʦʨʦʥʘʪʘñ ʥʘ ʠʤʧʣʘʥʪʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʪʘ (ɻ, 

ɼ) ʥʘ ʰʠʡʢʘʪʘ ʙʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʪʦʪʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʚʨʝʤʝ ʥʘ ʬʠʥʘʣʥʘʪʘ ʘʥʛʠ-

ʦʛʨʘʬʠʷ, ʨʘʚʥʷʚʘʱʘ ʩʝ ʥʘ RR ʢʣʘʩ II (ɽ). ɽʤʙʦʣʠʟʘʮʠʦʥʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ 

ʦʩʪʘʚʘ ʥʝʧʨʦʤʝʥʝʥ ʚ ʭʦʜʘ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝʩʝʮ) (ɾ). 
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ʇʘʮʠʝʥʪ ʥʘ 50 ʛʦʜʠʥʠ ʦʪ ʤʲʞʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʩʣʫʯʘʡʥʦ ʦʪʢʨʠʪʘ 

ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ. ʂʲʤ ʤʦ-

ʤʝʥʪʘ ʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ ʧʘʮʠʝʥʪʲʪ ʝ ʙʝʟ ʦʪʢʣʦʥʝʥʠʝ ʚ ʥʝʚʨʦʣʦʛʠʯʥʠʷ 

ʩʪʘʪʫʩ. ʆʪ ʧʨʦʚʝʜʝʥʘʪʘ ʧʝʨʠʧʨʦʮʝʜʫʨʥʘ 3D ʨʦʪʘʮʠʦʥʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʩʝ 

ʜʦʢʫʤʝʥʪʠʨʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʰʠʨʦʢʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ ʠ ʢʦʤʧʣʝʢʩʥʘ 

ʣʦʢʦʨʝʛʠʦʥʘʣʥʘ ʘʥʘʪʦʤʠʷ ʥʘ ʧʨʝʜʥʠʷ ʢʦʤʫʥʠʢʘʥʪʝʥ ʘʨʪʝʨʠʘʣʝʥ ʢʦʤʧ-

ʣʝʢʩ. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʦʙʦʩʦʙʝʥʦ ʠʥʪ-

ʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ WEB  (ʛʨʫʧʘ III ).  ʅʘ ʬʠʛ. 56 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʦʟʲʯʥʘʪʘ 

ʘʥʝʚʨʠʟʤʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝ-

ʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

   

    (ɸ)      (ɹ) 
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(ɺ)      (ɻ) 

 

(ɼ) 

ʌʠʛʫʨʘ 56. ɺʠʨʪʫʘʣʥʘ ʪʨʠʠʟʤʝʨʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ (ɸ). ʐʠʨʦʢʘʪʘ 

ʰʠʡʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʧʨʘʚʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʪʨʫʜʥʦ ʦʩʲʱʝʩʪ-

ʚʠʤʘ. ʀʟʙʨʘʥʠʷʪ ʝʜʥʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʝ ʝʤʙʦʣʠʟʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʤʧʣʘʥʪʠʨʘ-

ʥʝʪʦ ʥʘ ʠʥʪʨʘʩʘʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ WEB ï ʨʘʙʦʪʥʘ ʣʠʮʝʚʘ ʧʨʦʝʢʮʠʷ (ɹ). ʊʝʭʥʠ-

ʯʝʩʢʠ ʝʪʘʧʠ ʦʪ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʠ ʧʦʟʠʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʚ ʘʥʝʚʨʠʟʤʘʣ-

ʥʠʷ ʩʘʢ (ɺ, ɻ). ɽʤʙʦʣʠʟʘʮʠʦʥʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʚ ʭʦʜʘ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝʩʝʮ) ʩʝ ʨʘʚʥʷʚʘ ʥʘ Raymond-Roy ʢʣʘʩ I (ɼ) 
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ʇʘʮʠʝʥʪ ʥʘ 42 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ 

ʭʝʤʦʨʘʛʠʷ ʚʩʣʝʜʩʪʚʠʝ ʨʫʧʪʫʨʘ ʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ ʚʲʨ-

ʭʘ ʥʘ ʙʘʟʠʣʘʨʥʘʪʘ ʘʨʪʝʨʠʷ. ʇʨʦʚʝʜʝʥʘʪʘ ʂʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʜʝʤʦʥʩʪ-

ʨʠʨʘ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ï Fisher III  ʢʣʘʩ. 

ʂʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ Hunt& Hess scale 

2. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʦʙʦʩʦʙʝʥʦ ʠʥʪʨʘʩʘ-

ʢʫʣʘʨʥʦ ʫʩʪʨʦʡʩʪʚʦ Nautilus ʩ ʧʦʩʣʝʜʚʘʱʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ (ʛʨʫʧʘ 

III ).  ʅʘ ʬʠʛ. 57 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʲʨʚʷʣʘʪʘ ʤʦʟʲʯʥʘ ʘʥʝʚʨʠʟʤʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘ-

ʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ. 

 

  

(ɸ)      (ɹ) 
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 (ɺ)     (ɻ) 

 

(ɼ) 

ʌʠʛʫʨʘ 57. ɸʥʛʠʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʥʘ ʨʫʧʪʫʨʠʨʘʣʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʙʘʟʠ-

ʣʘʨʥʘʪʘ ʘʨʪʝʨʠʷ ï ʨʘʙʦʪʥʘ ʣʠʮʝʚʘ ʧʨʦʝʢʮʠʷ (ɸ). ʂʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ 

ʠ ʰʠʨʠʥʘʪʘ ʥʘ ʰʠʡʢʘʪʘ ʧʨʘʚʷʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʪʨʫʜʥʦ ʦʩʲ-

ʱʝʩʪʚʠʚʘʤʘ. ʀʥʪʨʘʩʘʢʫʣʘʨʥʘ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦ Nautilus ʩ ʧʦʩʣʝʜʚʘʱʘ 

ʢʦʡʣ-ʝʤʙʦʣʠʟʘʮʠʷ ʙʝ ʠʟʙʨʘʥʠʷʪ ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʧʦʜʭʦʜ (ɹ, ɺ). ɽʤʙʦʣʠʟʘʮʠʦʥʥʠʷʪ 

ʩʪʘʪʫʩ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʚ ʢʨʘʷ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʜʝʤʦʥʩʪʨʠʨʘ ʨʝʟʠʜʫʘʣʝʥ ʘʥʝʚʨʠʟʤʘ-

ʣʝʥ ʢʦʤʧʦʥʝʥʪ ï Raymond-Roy ʢʣʘʩ III  (ɻ). ʈʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝ-

ʩʝʮ) ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʦʛʨʝʩʠʚʥʘʪʘ ʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ï Raymond-Roy 

ʢʣʘʩ I (ɼ) 
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ʇʘʮʠʝʥʪ ʥʘ 38 ʛʦʜʠʥʠ ʦʪ ʤʲʞʢʠ ʧʦʣ ʩʲʩ ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʥʝʨʫʧ-

ʪʫʨʠʨʘʣʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʦʬʪʘʣʤʠʯʥʠʷ ʩʝʛ-

ʤʝʥʪ ʥʘ ʣʷʚʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ ʘʨʪʝʨʠʷ. ʂʣʠʥʠʯʥʦ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʩ 

ʙʠʪʝʤʧʦʨʘʣʥʘ ʭʝʤʠʘʥʦʧʩʠʷ. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʤʦʜʫʣʠ-

ʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ p64 (ʛʨʫʧʘ IV ). ʅʘ ʬʠʛ. 58 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘ-

ʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ʠ 

ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ ï ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʩʪʝʥʪʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯ-

ʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

   

(ɸ)       (ɹ) 
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   (ɺ)                (ɻ)  

  

(ɼ)            (ɽ) 

ʌʠʛʫʨʘ 58. ɸʥʛʠʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʥʘ ʛʦʣʷʤʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡ-

ʢʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʧʦ ʭʦʜʘ ʥʘ ʦʬʪʘʣʤʠʯʥʠʷ ʩʝʛʤʝʥʪ ʥʘ ʣʷʚʘʪʘ ʚʲʪʨʝʰʥʘ ʢʘʨʦʪʠʜʥʘ 

ʘʨʪʝʨʠʷ ï ʨʘʙʦʪʥʘ ʣʠʮʝʚʘ ʧʨʦʝʢʮʠʷ (ɸ). ɼʠʘʤʝʪʲʨʲʪ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ ʝ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʨʘʚʝʥ ʥʘ ʥʘʡ-ʰʠʨʦʢʘʪʘ ʯʘʩʪ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ (ɹ). ɽʥʜʦʣʫʤʠ-

ʥʘʣʥʘʪʘ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ʙʝ ʠʟʙʨʘʥʠʷʪ ʝʤʙʦʣʠʟʘʮʠʦ-

ʥʝʥ ʧʦʜʭʦʜ (ɺ, ɻ). ʈʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝʩʝʮ) ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʦʛʨʝ-

ʩʠʚʥʘʪʘ ʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ï Raymond-Roy ʢʣʘʩ I (ɼ, ɽ) 
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ʇʘʮʠʝʥʪ ʥʘ 60 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʘ ʛʦʣʷʤʘ 

ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦ ʧʦ-

ʚʦʜ ʛʣʘʚʦʙʦʣʠʝ. ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʝ ʙʝʟ ʦʪʢʣʦʥʝʥʠʷ ʚ ʥʦʨʤʘʪʘ ʟʘ 

ʧʦʣ ʠ ʚʲʟʨʘʩʪ. ɼʠʛʠʪʘʣʥʦ ʩʫʙʪʨʘʢʮʠʦʥʥʘʪʘ ʘʥʛʠʦʛʨʘʬʠʷ ʜʝʤʦʥʩʪʨʠʨʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʪʘ ʛʝʦʤʝʪʨʠʯʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ï ʙʠʬʫʨ-

ʢʘʮʠʦʥʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʰʠʨʦʢʘ ʘʥʝʚʨʠʟʤʘʣʥʘ ʰʠʡʢʘ. ʀʟʙʨʘʥ ʝʥ-

ʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʥʠʩʢʦʧʨʦʬʠʣʝʥ ʩʪʝʥʪ 

p64 ʄW (ʛʨʫʧʘ IV ).  ʅʘ ʬʠʛ. 59 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ 

ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ 

ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ 

ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

  

(ɸ)               (ɹ) 
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(ɺ)                                (ɻ) 

 

(ɼ) 

ʌʠʛʫʨʘ 59. ɸʥʛʠʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʥʘ ʤʘʣʢʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ, ʨʘʟʧʦʣʦʞʝʥʘ 

ʥʘ ʙʠʬʫʨʢʘʮʠʷʪʘ ʥʘ ʣʷʚʘʪʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ (ɸ). ʐʠʨʦʢʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ 

ʰʠʡʢʘ ʠ ʠʥʢʦʨʧʦʨʠʨʘʥʠʷʪ ʧʨʦʢʩʠʤʘʣʥʦ ʘʨʪʝʨʠʘʣʝʥ ʩʲʜ ʧʨʘʚʷʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ 

ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʢʦʡʣʦʚʝ ʪʨʫʜʥʦ ʦʩʲʱʝʩʪʚʠʤʘ. ʀʥʪʨʘʚʘʩʢʫʣʘʨʥʘʪʘ ʠʤʧʣʘʥʪʘʮʠʷ ʥʘ 

ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ʙʝ ʠʟʙʨʘʥʠʷʪ ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʧʦʜʭʦʜ (ɹ, ɺ, ɻ). ʈʘʜʠʦ-

ʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝʩʝʮ) ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʦʛʨʝʩʠʚʥʘʪʘ ʪʦʪʘʣʥʘ ʦʢʣʫ-

ʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ï Raymond-Roy ʢʣʘʩ I (ɼ) 
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ʇʘʮʠʝʥʪ ʥʘ 35 ʛʦʜʠʥʠ ʦʪ ʞʝʥʩʢʠ ʧʦʣ ʩ ʜʘʥʥʠ ʟʘ ʤʘʣʢʘ ʥʦʚʦʜʠʘʛ-

ʥʦʩʪʠʮʠʨʘʥʘ ʠ ʥʝʢʲʨʚʷʣʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠ-

ʢʘʥʪʥʘ ʘʨʪʝʨʠʷ.  ʂʣʠʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʙʝʟ ʦʪʢʣʦʥʝʥʠʝ 

ʦʪ ʥʦʨʤʘʪʘ ʟʘ ʧʦʣ ʠ ʚʲʟʨʘʩʪ. ʄʘʣʢʠʷʪ ʨʘʟʤʝʨ, ʜʠʩʪʘʣʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʣʠʧʩʘʪʘ ʥʘ ʜʦʙʨʝ ʦʙʦʩʦʙʝʥʘ ʰʠʡʢʘ ʥʘʣʘʛʘʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʥʝʢʦʥʚʝʥ-

ʮʠʦʥʘʣʝʥ ʤʝʪʦʜ. ʀʟʙʨʘʥ ʝʥʜʦʚʘʩʢʫʣʘʨʝʥ ʧʦʜʭʦʜ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ 

ʥʠʩʢʦʧʨʦʬʠʣʝʥ ʩʪʝʥʪ p48 (ʛʨʫʧʘ IV ). ʅʘ ʬʠʛ. 60 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʙʨʘ-

ʟʠ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʦʟʲʯʥʘʪʘ ʘʥʝʚ-

ʨʠʟʤʘ ʠ ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʨʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘ-

ʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʥʝ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʨʝʢʘʥʘʣʠʟʘʮʠʷ.  

 

   

(ɸ)      (ɹ) 
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(ɺ)                                (ɻ) 

  

 (ɼ) 

ʌʠʛʫʨʘ 60. ɸʥʛʠʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ ʥʘ ʤʘʣʢʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ, ʨʘʟʧʦʣʦʞʝʥʘ 

ʥʘ ʧʨʝʜʥʘ ʢʦʤʫʥʠʢʘʥʪʥʘ ʘʨʪʝʨʠʷ ï ʨʘʙʦʪʥʘ ʧʨʦʝʢʮʠʷ (ɸ). ʐʠʨʦʢʘʪʘ ʘʥʝʚʨʠʟʤʘʣʥʘ 

ʰʠʡʢʘ ʠ ʤʘʣʢʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʩʲʟʜʘʚʘʪ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʚʲʟʥʠʢ-

ʚʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʨʠʩʢ ʦʪ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ 

ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʝʪʦʜʠ (ɹ). ʀʤʧʣʘʥʪʘʮʠʷ ʥʘ ʤʦʜʫʣʠʨʘʱ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪ ʙʝ ʠʟʙ-

ʨʘʥʠʷʪ ʝʤʙʦʣʠʟʘʮʠʦʥʝʥ ʧʦʜʭʦʜ (ɺ, ɻ). ʈʘʜʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (3-6-ʠ ʤʝʩʝʮ) 

ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʦʛʨʝʩʠʚʥʘʪʘ ʪʦʪʘʣʥʘ ʦʢʣʫʟʠʷ ʥʘ ʘʥʝʚʨʠʟʤʘʪʘ ï Raymond-Roy ʢʣʘʩ 

I (ɼ) 
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ʀɿɺʆɼʀ 

ʉʣʝʜ ʚʥʠʤʘʪʝʣʥʦ ʠ ʦʙʩʪʦʡʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʪʝʭʥʠ-

ʢʘʪʘ, ʝʬʠʢʘʩʥʦʩʪʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫ-

ʣʘʨʥʠ ʤʝʪʦʜʠ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ 

ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ ʙʠʭʤʝ 

ʤʦʛʣʠ ʜʘ ʥʘʧʨʘʚʠʤ ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ: 

1. ʇʨʠʤʝʨʥʠʷʪ ʧʨʦʬʠʣ ʥʘ ʧʘʮʠʝʥʪ ʙʠ ʙʠʣ ʥʘ ʪʘʢʲʚ ʦʪ ʤʲʞʢʠ ʧʦʣ 

ʥʘ ʚʲʟʨʘʩʪ ʦʢʦʣʦ ʧʝʪʘʪʘ ʜʝʢʘʜʘ, ʩ ʤʘʣʢʘ ʩʘʢʮʠʬʦʨʤʝʥʘ ʘʥʝʚʨʠʟʤʘ ʚʝʨʦ-

ʷʪʥʦ ʧʦ ʭʦʜʘ ʥʘ ʩʨʝʜʥʘ ʤʦʟʲʯʥʘ ʘʨʪʝʨʠʷ ʠ ʩ ʧʨʠʙʣʠʟʠʪʝʣʝʥ ʜʠʘʤʝʪʲʨ ʦʪ 

7,2 mm, ʰʠʨʠʥʘ 7 mm ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʰʠʡʢʘʪʘ ʦʢʦʣʦ 5,9 mm. ʂʣʠʥʠʯʥʦ 

ʧʘʮʠʝʥʪʲʪ ʱʝ ʝ ʘʩʠʤʧʪʦʤʝʥ, ʢʘʪʦ ʘʥʝʚʨʠʟʤʘʪʘ ʱʝ ʙʲʜʝ ʦʪʢʨʠʪʘ ʧʦ ʚʨʝʤʝ 

ʥʘ ʨʫʪʠʥʝʥ ʨʘʜʠʦʣʦʛʠʯʝʥ ʩʢʨʠʥʠʥʛ.  

2. ɺ ʩʣʫʯʘʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʢʦʡʣ-ʝʤʙʦ-

ʣʠʟʘʮʠʷ ʩʘ ʥʝʧʨʠʣʦʞʠʤʠ ʧʦʨʘʜʠ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʪʝʭʥʠʯʝʩʢʠ ʠ ʢʣʠʥʠʯʥʠ 

ʫʩʣʦʞʥʝʥʠʷ, ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʧʦʜʭʦʜʠ ʧʨʠ ʨʫʧʪʫ-

ʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʠʨʘʣʠ ʠʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ ʩʘ 

ʝʬʝʢʪʠʚʥʘ ʠ ʩʠʛʫʨʥʘ ʘʣʪʝʨʥʘʪʠʚʘ.  

3. ʅʝ ʩʲʱʝʩʪʚʫʚʘ ʫʥʠʚʝʨʩʘʣʝʥ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʝʥ ʤʝʪʦʜ ʟʘ ʝʤʙʦʣʠ-

ʟʘʮʠʷ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ, ʢʦʡʪʦ 

ʜʘ ʝ ʝʜʥʘʢʚʦ ʧʨʠʣʦʞʠʤ ʠ ʩʠʛʫʨʝʥ ʟʘ ʚʩʠʯʢʠ ʢʣʠʥʠʯʥʠ ʠ ʘʥʘʪʦʤʠʯʥʠ ʩʮʝ-

ʥʘʨʠʠ. ʊʦʚʘ ʥʘʣʘʛʘ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʠʷʪ ʥʝʚʨʦʨʝʥʪʛʝʥʦʣʦʛ ʜʘ ʙʲʜʝ ʤʘʢ-

ʩʠʤʘʣʥʦ ʟʘʧʦʟʥʘʪ ʩ ʚʩʠʯʢʠ ʤʦʜʝʨʥʠ ʤʦʜʘʣʥʦʩʪʠ, ʢʘʩʘʝʱʠ ʧʨʦʙʣʝʤʘ, ʜʝ-

ʬʠʥʠʨʘʥ ʢʘʪʦ ʨʫʧʪʫʨʠʨʘʣʘ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʘʥʝʚʨʠʟʤʘ ʩ 

ʰʠʨʦʢʘ ʰʠʡʢʘ.  

4. ʈʝʰʝʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʣʝʯʝʥʠʝʪʦ, ʢʣʠʥʠʯʥʠʷ ʧʦʜʭʦʜ ʠ ʩʝʣʝʢʮʠ-

ʷʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʝʥ ʤʝʪʦʜ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘ ʟʘʜʲʣ-

ʞʠʪʝʣʥʘ ʜʠʩʢʫʩʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʝʢʠʧ ʠ ʟʘʜʲʣʞʠʪʝ-
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ʣʝʥ ʘʥʘʣʠʟ ʥʘ ʜʝʪʘʡʣʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ, 

ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ʘʥʝʚʨʠʟʤʘ ʠ ʤʦʟʲʯʥʘʪʘ ʮʠʨ-

ʢʫʣʘʮʠʷ.  

5. ʈʝʟʫʣʪʘʪʠʪʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ 

ʘʥʘʣʠʟʘ ʥʘ 791 ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚ-

ʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ 

ʤʝʪʦʜʠ, ʜʝʤʦʥʩʪʨʠʨʘʪ ʪʝʥʜʝʥʮʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʜʦ 

ʤʦʤʝʥʪʘ ʩʚʝʪʦʚʥʠ ʜʘʥʥʠ. ʊʦʚʘ ʦʧʨʝʜʝʣʷ ʧʨʝʜʣʘʛʘʥʘʪʘ ʙʲʣʛʘʨʩʢʘ ʝʥʜʦ-

ʚʘʩʢʫʣʘʨʥʘ ʫʩʣʫʛʘ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ ʢʘʪʦ ʩʚʝʪʦʚʥʦ 

ʩʲʧʦʩʪʘʚʠʤʘ ʠ ʠʟʤʝʨʠʤʘ.  
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ʆɹʆɹʑɽʅʀɽ 

 
ɽʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ʩʠʛʫʨʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʟʘʪʚʲʨʜʠ ʚʲʟ-

ʤʦʞʥʦʩʪʠʪʝ ʩʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʚʲʪʨʝʯʝʨʝʧʥʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ʇʨʠʥʦʩ 

ʟʘ ʪʦʚʘ ʠʤʘ ʙʫʨʥʠʷʪ ʪʝʭʥʦʣʦʛʠʯʝʥ ʥʘʧʨʝʜʲʢ ʚ ʤʝʜʠʮʠʥʘʪʘ, ʠ ʚ ʯʘʩʪʥʦʩʪ ʚ 

ʥʝʚʨʦʠʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʬʝʨʘ, ʢʘʢʪʦ ʠ ʥʘʣʘʛʘʱʠʪʝ ʩʝ ʪʝʥʜʝʥʮʠʠ ʟʘ 

ʤʠʥʠʤʘʣʥʘ ʠʥʚʘʟʠʚʥʦʩʪ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʦʙʦʩʦʙʝʥʠ ʪʝʭʥʠʢʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢʪʦ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʮʝʣʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʧʨʝ-

ʚʲʨʥʘʭʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʝʤʙʦʣʠʟʘʮʠʷ ʚ ʧʲʨʚʘ ʣʠʥʠʷ ʥʘ ʪʝʨʘʧʠʷ ʚ ʛʦ-

ʣʷʤʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ. ʆʩʦʙʝʥʘ ʛʨʫʧʘ ʘʥʝʚʨʠʟʤʠ ʩʘ ʪʝʟʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʘʨʭʠʪʝʢʪʦʥʠʢʘ, ʘ ʠʤʝʥʥʦ ʩ ʰʠʨʦʢʦ ʘʥʝʚʨʠʟʤʘʣʥʦ ʦʪʚʲʨ-

ʩʪʠʝ, ʪʝ ʦʩʪʘʚʘʪ ʢʣʠʥʠʯʝʥ ʧʨʦʙʣʝʤ ʧʨʝʜ ʥʘʡ-ʦʧʠʪʥʠʪʝ ʨʲʮʝ ʠ ʜʦ ʜʥʝʩ. 

ʉʲʱʝʚʨʝʤʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʫʩʪʨʦʡʩʪʚʘ ʚʦʜʠ ʜʦ ʣʠʧʩʘʪʘ ʥʘ ʜʦʙʨʘ 

ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ ʠ ʨʘʟʤʠʚʘʥʝʪʦ ʥʘ ʠʥʜʠʢʘʮʠʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠ ʩʠ-

ʛʫʨʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʦʜʘʣʥʦʩʪʠ.  

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʦʟʠ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ʙʝ ʜʘ ʩʝ ʦʮʝʥʷʪ ʚʲʟ-

ʤʦʞʥʦʩʪʠʪʝ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠʷ ʧʦʜʭʦʜ ʠ ʥʝʛʦʚʠʪʝ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧʪʫʨʠ-

ʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ.  

ʉʲʛʣʘʩʥʦ ʨʝʰʝʥʠʝ ʩ ʚʭ. ˉ 7 ʥʘ ɽʪʠʯʥʘʪʘ ʢʦʤʠʩʠʷ ʧʨʠ ʋʄɹɸʃ 

Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ɽɸɼ (ʇʨʠʣʦʞʝʥʠʝ ˉ7) ʧʨʦʚʝʜʦʭʤʝ ʨʝʪʨʦʩʧʝʢʪʠʚʝʥ 

ʘʥʘʣʠʟ ʥʘ ʧʨʦʩʧʝʢʪʠʚʥʦ ʩʲʙʠʨʘʥʘ ʙʘʟʘ ʜʘʥʥʠ ʠ ʘʥʘʣʠʟʠʨʘʭʤʝ ʦʙʱʦ 791 

ʙʲʣʛʘʨʩʢʠ ʧʘʮʠʝʥʪʠ ʩ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ 

ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ. ɿʘ ʤʘʢʩʠʤʘʣʥʦ ʦʙʝʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘ-

ʪʠ ʚ ʪʦʟʠ ʪʨʫʜ ʨʘʟʛʣʝʜʘʭʤʝ ʚʩʠʯʢʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʠ 

ʤʦʜʝʨʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʪʦʟʠ ʚʠʜ ʧʘʪʦʣʦʛʠʷ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʦʪ 

ʨʘʟʣʠʯʥʠʪʝ ʤʦʜʘʣʥʦʩʪʠ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʩʨʘʚʥʝʥʠ ʧʦ-

ʤʝʞʜʫ ʩʠ ʠ ʩʲʧʦʩʪʘʚʝʥʠ ʩ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ ʦʪ ʛʦʣʝʤʠ ʩʚʝʪʦʚʥʠ ʩʝ-

ʨʠʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʬʝʢ-
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ʪʠʚʥʦʩʪʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʤʝ-

ʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʠ ʰʠʡʢʠ ʩʘ ʚ ʧʲʣʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʙʣʶʜʝʥʠʷʪʘ ʥʘ ʚʦʜʝʱʠ ʩʚʝ-

ʪʦʚʥʠ ʮʝʥʪʨʦʚʝ.  

ʅʘʰʠʷʪ ʧʠʦʥʝʨʩʢʠ ʦʧʠʪ ʩ ʯʘʩʪ ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʦʟʠ 

ʪʨʫʜ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʫʙʝʜʠʪʝʣʥʠ ʢʣʠʥʠʯʥʠ 

ʠ ʨʘʜʠʦʣʦʛʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʜʘ ʧʨʝʧʦʨʲʯʘʤʝ ʪʷʭʥʘʪʘ ʫʧʦʪʨʝʙʘ ʧʨʠ ʣʝʯʝʥʠ-

ʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʚʲʪʨʝʯʝʨʝʧʥʠ ʩʲʜʦʚʠ ʣʝʟʠʠ. ʋʩʪʨʦʡʩʪʚʘʪʘ Nautilus, 

Cascade ʠ Comaneci, ʧʨʠʛʦʜʝʥʠ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʘ ʰʠʡʢʘ, ʧʦʟʚʦʣʷʚʘʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʫʩʧʝʚʘʝʤʦʩʪ 

ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʠ ʥʝ ʫʚʝʣʠʯʘʚʘʪ ʨʠʩʢʘ ʦʪ ʠʥʪʨʘ- ʠ ʧʦʩʪʧʨʦʮʝʜʫʨʥʠ ʭʝʤʦ-

ʨʘʛʠʯʥʠ ʠ ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʚ ʣʝʯʝʥʠʝ-

ʪʦ ʠ ʢʣʠʥʠʯʥʠʷ ʧʦʜʭʦʜ ʦʙʨʲʱʘʤʝ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʜʠʩʢʫʩʠʷ ʚ ʨʘʤʢʠ-

ʪʝ ʥʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʝʢʠʧ ʦʪ ʠʥʪʝʨʚʝʥʮʠʦʥʘʣʝʥ ʨʝʥʪʛʝʥʦʣʦʛ, ʥʝʚ-

ʨʦʣʦʛ, ʨʝʘʥʠʤʘʪʦʨ ʠ ʥʝʚʨʦʭʠʨʫʨʛ, ʢʘʢʪʦ ʠ ʥʘ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ 

ʪʝʭʥʠʯʝʩʢʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʝʤʙʦʣʠʟʘʮʠʷ ʧʨʠ ʚʩʝʢʠ ʧʘʮʠʝʥʪ. 
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ʉʇʈɸɺʂɸ ɿɸ ʇʈʀʅʆʉʀʊɽ 

 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠ 

1. ɼʝʤʦʥʩʪʨʠʨʘʥʠ ʙʷʭʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʚʲʟʤʦʞ-

ʥʦʩʪʠ ʥʘ ʚʩʠʯʢʠ ʰʠʨʦʢʦʧʨʠʣʦʞʠʤʠ ʢʲʤ ʤʦʤʝʥʪʘ ʤʝʪʦʜʠ ʟʘ ʥʝʢʦʥʚʝʥʮʠ-

ʦʥʘʣʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʠ ʰʠʡʢʠ. 

2. ɼʦʢʫʤʝʥʪʠʨʘʥʦ ʙʝ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠ ʧʠʦʥʝʨʩʢʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʩʣʝʜʥʠʪʝ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʫʩʪʨʦʡʩʪʚʘ: 

¶ ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ʩʚʝʪʘ ʠ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʚʲʚʝʞʜʘ ʠ ʫʩʲʚʲʨʰʝʥʩ-

ʪʚʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʚʨʝʤʝʥʥʦ ʩʪʝʥʪ-ʘʩʠʩʪʠʨʘʥʦ ʢʦʡʣʠʨʘʥʝ ʩ 

Cascade ʫʩʪʨʦʡʩʪʚʦ; 

¶ ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ʩʚʝʪʘ ʠ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʚʲʚʝʞʜʘ ʠ ʫʩʲʚʲʨʰʝʥʩ-

ʪʚʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʫʩʪʨʦʡʩʪ-

ʚʦ Nautilus; 

¶ ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʚʲʚʝʞʜʘ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʪʝʭʥʠ-

ʢʘʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ WEB; 

¶ ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʚʲʚʝʞʜʘ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʪʝʭʥʠ-

ʢʘʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʝʥʜʦʚʘʩʢʫʣʘʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ 

pCONus; 

¶ ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʚʲʚʝʞʜʘ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʪʝʭʥʠ-

ʢʘʪʘ ʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʩ ʤʦʜʫʣʠʨʘʱʠ ʢʨʲʚʦʪʦʢʘ ʩʪʝʥʪʦʚʝ. 

3. ɼʝʤʦʥʩʪʨʠʨʘʭʘ ʩʝ ʝʬʝʢʪʠʚʥʠ ʠ ʢʣʠʥʠʯʥʦ ʠʟʜʲʨʞʘʥʠ ʪʝʭʥʠʯʝʩʢʠ 

ʧʨʦʪʦʢʦʣʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʥʘ ʨʫʧʪʫʨʠ-

ʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ ʧʦʩʨʝʜʩʪʚʪʦʤ ʫʩʪ-

ʨʦʡʩʪʚʘʪʘ Cascade, Nautilus, WEB ʠ pCONus. 

4. ɼʝʤʦʥʩʪʨʠʨʘʥʘ ʙʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʟʘʜʲʣʙʦʯʝʥ 

ʧʝʨʠʧʨʦʮʝʜʫʨʝʥ ʨʘʜʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʩ 3D RA ʠ ʪʝʭʥʠʯʝʩʢʘʪʘ ʫʩʧʝʚʘʝ-
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ʤʦʩʪ ʧʨʠ ʝʤʙʦʣʠʟʘʮʠʷʪʘ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩ 

ʰʠʨʦʢʘ ʰʠʡʢʘ. 

5. ɼʝʤʦʥʩʪʨʠʨʘ ʩʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ñlear-

ning curveò ʧʨʠ ʚʩʠʯʢʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʠ ʝʥʜʦʚʘʩʢʫʣʘʨʥʠ ʧʦʜʭʦʜʠ, ʩʚʨ̡-

ʟʘʥʠ ʩ ʣʝʯʝʥʠʝʪʦ ʥʘ ʨʫʧʪʫʨʠʨʘʣʠ ʠʣʠ ʥʝʨʫʧʪʫʨʠʨʘʣʠ ʘʥʝʚʨʠʟʤʠ ʩ ʰʠʨʦ-

ʢʠ ʰʠʡʢʠ. 

 

ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʥʠ 

1. ʇʨʦʫʯʚʘʥʝʪʦ ʝ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʜʦ ʤʦʤʝʥʪʘ ʧʨʦʚʝʞʜʘʥ ʨʝʪʨʦʩʧʝʢ-

ʪʠʚʝʥ ʘʥʘʣʠʟ ʥʘ ʙʲʣʛʘʨʩʢʠ ʧʘʮʠʝʥʪʠ ʩ ʤʦʟʲʯʥʦʩʲʜʦʚʘ ʧʘʪʦʣʦʛʠʷ ʢʘʪʦ 

ʠʥʪʨʘʢʨʘʥʠʘʣʥʠʪʝ ʤʦʟʲʯʥʠ ʘʥʝʚʨʠʟʤʠ. ʀʣʶʩʪʨʠʨʘ ʩʝ ʧʨʠʤʝʨʝʥ ʧʨʦʬʠʣ 

ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʧʘʮʠʝʥʪ ʩ ʨʫʧʪʫʨʠʨʘʣʘ ʠʣʠ ʥʝʨʫʧʪʫʨʠʨʘʣʘ ʤʦʟʲʯʥʘ ʘʥʝʚ-

ʨʠʟʤʘ ʩ ʰʠʨʦʢʘ ʰʠʡʢʘ. 

2. ɼʝʤʦʥʩʪʨʠʨʘʥʘ ʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʨʘʜʠʦʣʦʛʠʯʥʘʪʘ ʪʝʞʝʩʪ ʥʘ 

ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘʪʘ ʭʝʤʦʨʘʛʠʷ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ 

ʥʘ ʧʘʮʠʝʥʪʘ, ʦʪ ʜʨʫʛʘ, ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʠʟʭʦʜ ʦʪ ʟʘʙʦʣʷ-

ʚʘʥʝʪʦ. 

3. ɼʝʤʦʥʩʪʨʠʨʘʥʘ ʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʘʪʘ ʭʝʤʦʨʘʛʠʷ 

ʠ ʧʦʚʠʰʝʥʠʷ ʨʠʩʢ ʦʪ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʠʥʪʨʘʧʨʦʮʝʜʫʨʥʠ ʫʩʣʦʞʥʝʥʠʷ. 
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ɼɽʂʃɸʈɸʎʀʀ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʨʝʛʫʣʘʮʠʷ 

ʇʨʦʫʯʚʘʥʠʷʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʚ ʧʝʨʠʦʜʘ ʦʪ 2010 ʛ. ʜʦ 2022 ʛ., ʘ ʮʠ-

ʪʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʘ ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʟʨʝʰʝʥʠʷ ʦʪ ʀʟʧʲʣʥʠ-

ʪʝʣʥʠʷ ʜʠʨʝʢʪʦʨ ʥʘ ʋʄɹɸʃ ñʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò ɽɸɼ ï ʉʦʬʠʷ, ʢʘʢʪʦ ʠ ʦʪ 

ʣʦʢʘʣʥʘʪʘ ɽʪʠʯʥʘ ʢʦʤʠʩʠʷ ʢʲʤ ʋʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ɽɸɼ ï ʉʦ-
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ʠʟʠʩʢʚʘʱʠʪʝ ʩʝ ʝʪʠʯʥʠ ʠ ʟʘʢʦʥʦʚʠ ʥʦʨʤʠ. ɺʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʨʦ-
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ʦʙʨʘʟʥʦ ʇʨʘʚʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʝʪʠʯʥʠʪʝ ʠ ʟʘʢʦʥʦʚʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ.  

 

ʂʦʥʬʣʠʢʪ ʥʘ ʠʥʪʝʨʝʩʠ 

ɼʝʢʣʘʨʠʨʘʤ, ʯʝ ʥʷʤʘʤ ʢʦʥʬʣʠʢʪ ʥʘ ʠʥʪʝʨʝʩʠ, ʩʚʲʨʟʘʥ ʩ ʨʘʙʦʪʘʪʘ 

ʤʠ ʥʘʜ ʜʠʩʝʨʪʘʮʠʷʪʘ. 

 

ɼʝʢʣʘʨʘʮʠʷ ʟʘ ʢʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪ 

ʇʦʪʚʲʨʞʜʘʚʘʤ, ʯʝ ʜʠʩʝʨʪʘʮʠʷʪʘ ʥʝ ʩʲʜʲʨʞʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʠʟʠ-

ʯʝʩʢʠ ʠʣʠ ʶʨʠʜʠʯʝʩʢʠ ʣʠʮʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʣʠʯʥʠ ʜʘʥʥʠ, ʪʲʨʛʦʚʩʢʘ ʪʘʡ-

ʥʘ ʠʣʠ ʜʨʫʛʘ ʧʦʚʝʨʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʣʠʯʥʘ ʦʪ ʪʘʟʠ, ʢʦʷʪʦ ʝ ʥʦʨ-

ʤʘʣʥʦ ʦʙʱʝʩʪʚʝʥʦ ʜʦʩʪʦʷʥʠʝ. ʀʟʚʲʨʰʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʩʪʨʦʛʦ ʘʥʦ-

ʥʠʤʥʠ ʠ ʧʦ ʩʲʙʨʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʢʦʥʢ-

ʨʝʪʥʠ ʣʠʯʥʠ ʜʘʥʥʠ: ʠʥʜʠʚʠʜʫʘʣʥʠ ʚʷʨʚʘʥʠʷ, ʟʜʨʘʚʦʩʣʦʚʥʦ ʩʲʩʪʦʷʥʠʝ ʠ 

ʪ.ʥ.  
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ɼʝʢʣʘʨʘʮʠʷ ʟʘ ʦʨʠʛʠʥʘʣʥʦʩʪ 

ɼʝʢʣʘʨʠʨʘʤ, ʯʝ ʥʘʩʪʦʷʱʠʷʪ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ʝ ʠʟʮʷʣʦ ʘʚʪʦʨʩʢʠ 

ʧʨʦʜʫʢʪ ʠ ʧʨʠ ʥʝʛʦʚʦʪʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʝ ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ, ʚ ʥʘʨʫʰʝ-

ʥʠʝ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ, ʯʫʞʜʠ ʧʫʙʣʠʢʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ. ʎʠʪʠʨʘʥʠʷʪʘ 

ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʦ ʦʙʱʦʧʨʠʝʪʠʪʝ ʧʨʘʚʠʣʘ.  

 

ɸʚʪʦʨʩʢʦ ʧʨʘʚʦ 

ɸʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʥʘ ʪʘʟʠ ʜʠʩʝʨʪʘʮʠʷ ʦʩʪʘʚʘʪ ʥʘ ʘʚʪʦʨʘ.  

 

ɼʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ  

ʉʲʛʣʘʩʝʥ ʩʲʤ ʜʠʩʝʨʪʘʮʠʷʪʘ ʤʠ ʜʘ ʙʲʜʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʧʨʠ ʧʦʠʩʢʚʘ-

ʥʝ ʧʦ ʩʠʣʘʪʘ ʠ ʩʧʦʨʝʜ ʦʙʠʯʘʡʥʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ.  
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344. ʄʘʨʠʥʦʚ ʄ, ʈʦʤʘʥʩʢʠ ʂ, ɹʫʩʘʨʩʢʠ ɺ, ʉʠʨʘʢʦʚ ʉ, ʍʨʠʩʪʦʚ ʍ, ɹʫʩʘʨʩʢʠ ɸ, ʈʘʥ-

ʛʝʣʦʚ ʍ, ʂʘʤʝʥʦʚ ɹ, ʇʝʥʢʦʚ ʄ. (2013) ʀʥʪʨʘʢʨʘʥʠʘʣʥʠ ʘʥʝʚʨʠʟʤʠ: ʩʲʚʨʝʤʝʥʥʠ 

ʪʝʥʜʝʥʮʠʠ ʚ ʥʝʚʨʦʭʠʨʫʨʛʠʯʥʦʪʦ ʪʨʝʪʠʨʘʥʝ ʚ ʝʜʥʘ ʠʥʩʪʠʪʫʮʠʷ. Bulg Neurosurg, 

18(1-2).  
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 ʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ɽɸɼ ï ʉʦʬʠʷ 

ʆʪʜʝʣʝʥʠʝ ʧʦ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ 

1431, ʉʦʬʠʷ, ʙʫʣ. Ăɸʢʘʜ. ʀʚʘʥ ɻʝʰʦʚò 15, ʪʝʣ. 02 9523629 

 

 

ʉʢʘʣʘ ʥʘ Hunt&Hess 

 

ʉʪʘʜʠʡ ʆʧʠʩʘʥʠʝ 

1-ʚʠ ʩʪʘʜʠʡ  ʙʦʣʝʥ ʚ ʩʲʟʥʘʥʠʝ, ʘʩʠʤʧʪʦʤʝʥ ʠʣʠ ʩ ʣʝʢʦ ʠʟʨʘʟʝʥʦ ʛʣʘʚʦ-

ʙʦʣʠʝ ʠ ʣʝʢʦ ʜʦʣʦʚʠʤʘ ʚʨʘʪʥʘ ʨʠʛʠʜʥʦʩʪ;  

2-ʨʠ ʩʪʘʜʠʡ  ʙʦʣʝʥ ʚ ʩʲʟʥʘʥʠʝ, ʩ ʫʤʝʨʝʥʦ ʠʣʠ ʪʝʞʢʦ ʛʣʘʚʦʙʦʣʠʝ, ʠʟʨʘ-

ʟʝʥʘ ʚʨʘʪʥʘ ʨʠʛʠʜʥʦʩʪ ʠ ʩʠʥʜʨʦʤ ʥʘ ʤʝʥʠʥʛʦʨʘʜʠʢʫʣʘʨʥʦ 

ʜʨʘʟʥʝʥʝ (ʉʄɼʈ), ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ, ʩ ʠʟʢʣʶʯʝ-

ʥʠʝ ʥʘ ʧʘʨʝʟʘ ʥʘ ʯʝʨʝʧʥʦʤʦʟʲʯʝʥ ʥʝʨʚ (III ʏʄʅ); 

3-ʪʠ ʩʪʘʜʠʡ ʩʦʤʥʦʣʝʥʪʝʥ, ʉʄʈɼ, ʣʝʢ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ;  

4-ʪʠ ʩʪʘʜʠʡ ʩʦʧʦʨ, ʫʤʝʨʝʥ ʜʦ ʪʝʞʲʢ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ (ʭʝʤʠʧʘʨʝ-

ʟʘ), ʜʝʮʝʨʝʙʨʘʮʠʦʥʥʘ ʨʠʛʠʜʥʦʩʪ ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ;  

5-ʠ ʩʪʘʜʠʡ ʜʲʣʙʦʢʘ ʢʦʤʘ, ʜʝʮʝʨʝʙʨʘʮʠʦʥʥʘ ʨʠʛʠʜʥʦʩʪ. 

 

 

 

 ʇʦ Hunt WE, Hess RM, 1968. 
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ʆʪʜʝʣʝʥʠʝ ʧʦ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ 

1431, ʉʦʬʠʷ, ʙʫʣ. Ăɸʢʘʜ. ʀʚʘʥ ɻʝʰʦʚò 15, ʪʝʣ. 02 9523629 

 

modified Rankin scale (mRS) 

 

0 ï ɹʝʟ ʩʠʤʧʪʦʤʠ  

1 ï ɹʝʟ ʩʠʛʥʠʬʠʢʘʥʪʝʥ ʜʝʬʠʮʠʪ  

ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʟʘ ʚʩʠʯʢʠ ʝʞʝʜʥʝʚʥʠ ʜʝʡʩʪʚʠʷ, ʥʦ ʩ ʥʘʣʠʯʠʝ 

ʥʘ ʥʷʢʦʠ ʩʠʤʧʪʦʤʠ. 

2 ï ʃʝʢ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ 

ɺʲʟʤʦʞʥʦʩʪ ʜʘ ʠʟʚʲʨʰʚʘ ʚʩʠʯʢʠ ʩʚʦʠ ʟʘʜʘʯʠ ʙʝʟ ʯʫʞʜʘ ʧʦʤʦʱ, ʥʦ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʚʩʠʯʢʠ ʧʨʝʜʠʰʥʠ ʜʝʡʩʪʚʠʷ. 

3 ï ʉʨʝʜʥʦʠʟʨʘʟʝʥ ʜʝʬʠʮʠʪ  

ʉ ʥʘʣʠʯʠʝ ʥʘ ʧʦʤʦʱ ʦʪ ʧʨʠʜʨʫʞʠʪʝʣ, ʥʦ ʩʝ ʜʚʠʞʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ.  

4 ï ʉʨʝʜʝʥ ʢʲʤ ʠʟʨʘʟʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ  

ʅʝʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʦʙʩʣʫʞʚʘ ʩʘʤ, ʙʝʟ ʯʫʞʜʘ ʧʦʤʦʱ, ʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʜʘ 

ʭʦʜʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ. 

5 ï ʀʟʨʘʟʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ  

ʅʫʞʜʘ ʦʪ ʧʦʩʪʦʷʥʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʧʦʤʦʱ, ʧʨʠʢʦʚʘʥ ʢʲʤ ʣʝʛʣʦʪʦ, ʠʥ-

ʢʦʥʪʠʥʝʥʮʠʷ ʥʘ ʪʘʟʦʚʠ ʨʝʟʝʨʚʦʘʨʠ. 

6 ï ʉʤʲʨʪ  

 

ʇʦ John Rankin, 1957. 
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 ʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ɽɸɼ ï ʉʦʬʠʷ 

ʆʪʜʝʣʝʥʠʝ ʧʦ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ 

1431, ʉʦʬʠʷ, ʙʫʣ. Ăɸʢʘʜ. ʀʚʘʥ ɻʝʰʦʚò 15, ʪʝʣ. 02 9523629 

 

 

Fisher scale (ʉʢʘʣʘ ʥʘ ʌʠʰʝʨ) 

 

ʉʪʝʧʝʥ ʆʧʠʩʘʥʠʝ 

1 ¶ ʙʝʟ ʜʘʥʥʠ ʟʘ ʉɸʍ ʠʣʠ ʠʥʪʨʘʚʝʥʪʨʠʢʫʣʥʘ ʭʝʤʦʨʘʛʠʷ (ʀɺʍ) 

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 21% 

 

2 ¶ ʜʠʬʫʟʥʘ ʪʲʥʢʘ (< 1 mm) ʉɸʍ 

¶ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʩʲʩʠʨʝʮʠ 

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 25% 

 

3 ¶ ʣʦʢʘʣʠʟʠʨʘʥʠ ʩʲʩʠʨʝʮʠ ʠ/ʠʣʠ ʩʣʦʝʚʝ ʢʨʲʚ ʩ ʜʝʙʝʣʠʥʘ > 1 mm  

¶ ʙʝʟ ʀɺʍ 

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 37% 

 

4 ¶ ʜʠʬʫʟʥʘ ʠʣʠ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʉɸʍ 

¶ ʥʘʣʠʯʠʝ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʥʘ ʭʝʤʦʨʘʛʠʷ ʠʣʠ ʀɺʍ  

¶ ʯʝʩʪʦʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʷ ʚʘʟʦʩʧʘʟʲʤ: 31% 

 
 

 

ʇʦ Fisher CM et al., 1980. 
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ʆʪʜʝʣʝʥʠʝ ʧʦ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ 

1431, ʉʦʬʠʷ, ʙʫʣ. Ăɸʢʘʜ. ʀʚʘʥ ɻʝʰʦʚò 15, ʪʝʣ. 02 9523629 

 

 

ʉʢʘʣʘ ʥʘ Raymond-Roy 

 

 

1 ï ʧʲʣʥʘ ʦʢʣʫʟʠʷ (ʣʠʧʩʚʘ ʠʟʧʲʣʚʘʥʝ);  

2 ï ʠʟʧʲʣʚʘʥʝ ʩ ʢʦʥʪʨʘʩʪ ʩʘʤʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʘʪʘ ʰʠʡʢʘ;  

3 ï ʠʟʧʲʣʚʘʥʝ ʥʘ ʘʥʝʚʨʠʟʤʘʣʥʠʷ ʩʘʢ ʩ ʢʦʥʪʨʘʩʪʥʘ ʤʘʪʝʨʠʷ.  

 

 

 

 

 

ʇʦ Roy D, Milot G, Raymond J, 2001. 
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ʀʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ ʋʄɹɸʃ ñʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò 
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 250 

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʉʲʟʜʘʚʘʥʝʪʦ ʠ ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ʥʝ ʙʠ ʙʠʣʦ 

ʚʲʟʤʦʞʥʦ ʙʝʟ ʙʝʟʫʩʣʦʚʥʘʪʘ ʧʦʜʢʨʝʧʘ ʥʘ ʤʦʠʪʝ ʥʘʩʪʘʚʥʠʮʠ, ʫʯʠʪʝʣʠ ʠ 

ʤʝʥʪʦʨʠ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ï ʜʦʮ. ʇʝʥʢʦʚ, ʧʨʦʬ. ʍʘʜʞʠʜʝʢʦʚ ʠ ʜ-ʨ ʊʦʜʦʨʦʚ, 

ʢʘʢʪʦ ʠ ʧʦʜʢʨʝʧʘʪʘ, ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʠ ʥʘʩʦʢʠʪʝ ʥʘ ʢʦʣʝʛʠʪʝ 

ʤʠ ʦʪ ʂʣʠʥʠʢʘʪʘ ʧʦ ʥʝʚʨʦʭʠʨʫʨʛʠʷ ʥʘ ʋʄɹɸʃ Ăʉɺ. ʀʚʘʥ ʈʠʣʩʢʠñ ï 

ʇʨʦʬ. ʂʘʨʘʢʦʩʪʦʚ, ʜ-ʨ ʍʨʠʩʪʦʚ, ʜʦʮ. ʄʠʥʢʠʥ, ɼʦʮ. ʍʘʜʞʠʷʥʝʚ ʠ ʜ-ʨ 

ʅʠʥʦʚ. ʀʩʢʘʤ ʜʘ ʙʣʘʛʦʜʘʨʷ ʠ ʥʘ ʮʝʣʠʷ ʝʢʠʧ ʦʪ ʂʣʠʥʠʢʘʪʘ ʧʦ ʘʥʝʩʪʝʟʠʦ-

ʣʦʛʠʷ ʠ ʠʥʪʝʥʟʠʚʥʦ ʣʝʯʝʥʠʝ ʢʲʤ ʋʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ʟʘ ʫʩʧʝʰ-

ʥʘʪʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʠ ʛʨʠʞʘʪʘ ʟʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨ-

ʪʘʮʠʦʥʥʠʷ ʪʨʫʜ. 

ɹʣʘʛʦʜʘʨʷ ʥʘ ʤʦʷ ʝʢʠʧ ʢʲʤ ʩʝʢʪʦʨʘ ʧʦ ʀʥʪʝʨʚʝʥʮʠʦʥʘʣʥʘ ʨʝʥʪʛʝ-

ʥʦʣʦʛʠʷ ʟʘ ʫʩʲʨʜʥʘʪʘ ʠ ʧʝʨʬʝʢʪʥʘ ʨʘʙʦʪʘ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʠ ʟʘ ʠʟʛʨʘʞʜʘ-

ʥʝʪʦ ʥʘ ʨʘʙʦʪʝʱʦ ʦʪʜʝʣʝʥʠʝ ʥʘ ʥʘʡ-ʚʠʩʦʢʦ ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ! 

ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʠʩʢʘʤ ʜʘ ʙʣʘʛʦʜʘʨʷ ʠ ʥʘ ʮʷʣʦʪʦ ʤʠ ʩʝʤʝʡʩʪ-

ʚʦ ʟʘ ʚʩʝʦʪʜʘʡʥʘʪʘ ʧʦʜʢʨʝʧʘ! 

 


