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Osnova

ÁCȅƭƻƎŜƴŜȊŜ b{ Ǿ ȌƛǾƻőƛǑƴŞ ǌƝǑƛ

ÁCȅƭƻƎŜƴŜȊŜ b{ ǳ őƭƻǾŠƪŀ

ÁhƴǘƻƎŜƴŜȊŜ b{ őƭƻǾŠƪŀ

ÁFyziologie NS

Á!ƴŀǘƻƳƛŜ b{Σ ǾȊǘŀƘ b{ ƪ ǇǎȅŎƘƛŎƪȇƳ ŦǳƴƪŎƝƳ



Fylogeneze NS



¢ȅǇȅ b{ Ǿ ȌƛǾƻőƛǑƴŞ ǌƝǑƛ



¢ǊǳōƛŎƻǾƛǘł b{

http://upload.wikimedia.org/wikipedia/commons/e/ea/Hermosto1.jpg


aƻȊƪȅ ƻōǊŀǘƭƻǾŎǻ
-ȊǾŠǘǑƻǾłƴƝ ǾŜƭƪŞƘƻ ƳƻȊƪǳ ƻǇǊƻǘƛ ƻǎǘŀǘƴƝƳ 
őłǎǘŜƳ ƳƻȊƪǳ 

-gyrifikaceόȊǾŠǘǑƻǾłƴƝ ǇƻŘƝƭǳ ƳƻȊƪƻǾŞ ƪǻǊȅύ



CȅƭƻƎŜƴŜȊŜ ƭƛŘǎƪŞ b{

ÅAustralopithecusafarensis- 360 ς400 cm3

ÅHomo habilis- 600 ς750 cm3

ÅHomo erectus-ǇǊǻƳŠǊƴŠ фрф ŎƳ3

ÅHomo neandertalensis- 1245 ς1735 cm3

ÅHomo sapiens ς1350 cm3



Ontogeneze NS
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±ȇǾƻƧ őłǎǘƝ ƳƻȊƪǳ ǳ ǎǘǊǳƴŀǘŎǻ



¢ǌƛ ǵǊƻǾƴŠ ǾȇǾƻƧŜ ƳƻȊƪǳ ǎŀǾŎǻ

Á¦ǎǇƻǌłŘłƴƝ ƳƻȊƪǳ ǎŀǾŎǻ Ƴł ǘǌƛ ǾȇǾƻƧƻǾŞ 
ǵǊƻǾƴŠ 

VƳƻȊƪƻǾȇ ƪƳŜƴǾőŜǘƴŠ ǊŜǘƛƪǳƭłǊƴƝ ŦƻǊƳŀŎŜ

V hypothalamusa ƭƛƳōƛŎƪȇ ǎȅǎǘŞƳ

V neokortexόǎƻŎƛłƭƴƝ ŎƘƻǾłƴƝΣ ƛƴǘŜƭƛƎŜƴŎŜύΦ 
wƻȊǇƝƴłƴƝ ƳƻȊƪƻǾŞ ƪǻǊȅ ǾŜŘƭƻ ƪ ǊŜŘǳƪŎƛ őƛŎƘƻǾȇŎƘ 
ƻōƭŀǎǘƝ ƻǇǊƻǘƛ ȊǊŀƪƻǾȇƳ ŀ ƳƻǘƻǊƛŎƪȇƳ ƻōƭŀǎǘŜƳΦ





hƴǘƻƎŜƴŜȊŜ b{ ǳ őƭƻǾŠƪŀ

Å±ȇǾƻƧ ǘǌƝ ƻōƭŀǎǘƝ ƳƻȊƪǳΥ

VpaleencephalonςǇƭŀȊƝ ƳƻȊŜƪΣ ƳŜȊƛƳƻȊŜƪ ς
ȌƛǾƻǘƻŘłǊƴŞ ŦǳƴƪŎŜΣ ǇǳŘȅΣ ƛƴǎǘƛƴƪǘȅΣ ȊłƪƭŀŘƴƝ 
emoce

VneencephalonςƳƻȊŜƪ ǎǘŀǊȇŎƘ ǎŀǾŎǻ

kortexΣ ǾŠŘƻƳŞ ǾƴƝƳłƴƝΣ ǾƻƭƴƝ ŀƪŎŜ

VneokortexςƭƛŘǎƪȇΣ ǊƻȊǾƻƧ ƳƻǘƻǊƛŎƪȇŎƘ

ǎŎƘƻǇƴƻǎǘƝΣ ƻōƭŀǎǘƛ ǌŜőƛ ŀ ŀǎƻŎƛŀŎƝ

VlateralizaceƘŜƳƛǎŦŞǊ 



Fyziologie NS, neurony



Neurony

Á ǎǇŜŎƛŀƭƛȊƻǾŀƴłōǳƶƪŀ (ƴŜǎŎƘƻǇƴƻǎǘ ǎŜ ŘŠƭƛǘύ

Á ƻŘ ƧƛƴȇŎƘ ǎŜ ƭƛǑƝ ŦǳƴƪŎƝa tvarem



Neuron

TŉLO BUœKY

JĆDRO

DENDRITY

AXON

NERVOVĆ 

ZAKONĻENĉ



Neuroglie

V NS pln² podpŢrnou a vyģivovac² funkci



Å ōƛƻƳŜƳōǊłƴŀneuronu je ǇƻƭƻǇǊƻǇǳǎǘƴła obsahuje ƛƻƴǘƻǾŞƪŀƴłƭȅ
Å ǎƴŀŘƴŠƧƛ ǇǊƻǇƻǳǑǘƝ ǾŜƴ kationty K+

Å ƘǻǌŜ ǇǌƛƧƝƳł kationty Na+

Å ǳǾƴƛǘǌ ōǳƶƪȅ ǘŀƪ ǇǌŜǾƭłŘł ȊłǇƻǊƴȇ ƴłōƻƧ ό/ƭ-ύ ŀ ǾƴŠ ōǳƶƪȅ ǇǌŜǾƭłŘł 
ƪƭŀŘƴȇ ƴłōƻƧ

Å ōǳƶƪŀ Ƴł Ǿ ǘƻƳǘƻ ǎǘŀǾǳ ǘȊǾΦ ƪƭƛŘƻǾȇǇƻǘŜƴŎƛłƭ

~ƝǌŜƴƝ ƴŜǊǾƻǾŞƘƻ ǾȊǊǳŎƘǳ Ǿ ōǳƶŎŜ
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{ƻŘƝƪƻ-ŘǊŀǎƭƝƪƻǾł ǇǳƳǇŀ

Å ƳŜƳōǊłƴŀ ƧŜ ǇƻƭƻǇǊƻǇǳǎǘƴł 
όƻōǎŀƘǳƧŜ αŘƝǊȅάΣ ƪǘŜǊȇƳƛ ǎŜ Řƻ 
ōǳƶƪȅ ŀ Ȋ ōǳƶƪȅ ŘƻǎǘłǾŀƧƝ ƳŀƭŞ 
molekuly a ionty)

Å K+ǳƴƛƪŀƧƝ ǎƴŀŘƴŠƧƛΣ bŀ+ƴŜǇǊƻƴƛƪŀƧƝ 
ǎƪƻǊƻ ǾǻōŜŎ

Å ƪƭƛŘƻǾȇ ǇƻǘŜƴŎƛłƭ ƧŜ ȊŀƧƛǑǙƻǾłƴ 
ŜȄƛǎǘŜƴŎƝ ǘȊǾΦ ǎƻŘƝƪƻ-ŘǊŀǎƭƝƪƻǾŞ
pumpy

Å ǇƻƳŠǊ оόbŀ+):2(K+)
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Depolarizace
Á ƴŀ Ȋŀőłǘƪǳ ƪƻƳǳƴƛƪŀŎŜ ƧŜ ƴŜǳǊƻƴ ǎǘƛƳǳƭƻǾłƴ ǎƛƎƴłƭŜƳ
Á ǇǌƝƧŜƳ ǎƛƎƴłƭǳ ǾȅǾƻƭł depolarizaci

Á Ǉǌƛ ŘŜǇƻƭŀǊƛȊŀŎƛ ǎŜ ǎǘŀƴŜ ƳŜƳōǊłƴŀ ƴŜǳǊƻƴǳ ǇǊƻǇǳǎǘƴł ǇǊƻ bŀ+

ionty -ƻǘŜǾǌƻǳ ǎŜ ǘȊǾΦ ǎƻŘƴŞ ƪŀƴłƭȅ
Á Na+ƛƻƴǘȅ ǾƴƛƪŀƧƝ Řƻ ōǳƶƪȅ ŀ ȊǾȇǑƝ ƘƻŘƴƻǘǳ ƳŜƳōǊłƴƻǾŞ ǇƻǘŜƴŎƛłƭǳ Ȋ 

-слƳ± ƴŀ ҌплƳ±Σ ǾȊƴƛƪł ŀƪőƴƝǇƻǘŜƴŎƛłƭ
Á ǇƻǘŞ Ƨǎƻǳ ǎƻŘƴŞ ƪŀƴłƭȅ ƛƴŀƪǘƛǾƻǾłƴȅ
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Repolarizace

Á Ǉƻ ǇǌƝƧƳǳ ǎƛƎƴłƭǳ ǎŜ ƻǘŜǾƝǊŀƧƝ ƛ ŘǊŀǎŜƭƴŞƪŀƴłƭȅ ςŀǾǑŀƪ ǇƻȊŘŠƧƛ
ƴŜȌ ǎƻŘƴŞ

Á ǵƴƛƪ ŀǘƻƳǻ ŘǊŀǎƭƝƪǳ ȊǇǻǎƻōǳƧŜ ǾȅǊƻǾƴłǾłƴƝ ǇƻǘŜƴŎƛłƭǳ
Á ƴŀǎǘłǾł repolarizaceςαƴłǾǊŀǘά ƴŀ ƪƭƛŘƻǾȇ ǇƻǘŜƴŎƛłƭ
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Depolarizace a repolarizace

Å ŘŜǇƻƭŀǊƛȊŀŎŜ ƛ ǊŜǇƻƭŀǊƛȊŀŎŜ ǾȊƴƛƪƴƻǳ ǇƻǳȊŜ ƴŀ ƳŀƭŞƳ ǵǎŜƪǳ 
ƳŜƳōǊłƴȅΣ ȊŜ ƪǘŜǊŞƘƻ ǎŜ ǑƝǌƝ Řƻ ƻƪƻƭƝ

Å ǘŀƪǘƻ ǇǳǘǳƧŜ ǾȊǊǳŎƘ ŀȌ ƴŀ ƴŜǊǾƻǾŞ ȊŀƪƻƴőŜƴƝ
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Depolarizace a repolarizaceII

+ + ++

ï ï ï ï

ï ï ï ï

+ + ++

KLIDOVħ POTENCIĆL

Cl-uvnitŚ pŚevaģuje nad K+

Na+ pŚevaģuje venku

+ + ++

+ + ++

ï ï ï ï

ï ï ï ï

DEPOLARIZACE

Na+pronikaj² 

dovnitŚ pŚes 

membr§nu

Na+

REPOLARIZACE

K+pronikaj² ven 

pŚes membr§nu

+ + ++

ï ï ï ï

ï ï ï ï

+ + ++

K+

SMŉR VZRUCHU



½ŀƧƝƳŀǾŞ ƻŘƪŀȊȅ

http://www.youtube.com/watch?v=3FgJjWLdTi0&feature=related

http://www.youtube.com/watch?v=oLSmNcem2X0&feature=related

http://www.youtube.com/watch?v=oLSmNcem2X0&feature=related

http://www.youtube.com/watch?v=SCasruJT-DU&NR=1

http://www.youtube.com/watch?v=3FgJjWLdTi0&feature=related
http://www.youtube.com/watch?v=3FgJjWLdTi0&feature=related
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http://www.youtube.com/watch?v=oLSmNcem2X0&feature=related
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http://www.youtube.com/watch?v=SCasruJT-DU&NR=1
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http://www.youtube.com/watch?v=SCasruJT-DU&NR=1
http://www.youtube.com/watch?v=SCasruJT-DU&NR=1
http://www.youtube.com/watch?v=SCasruJT-DU&NR=1


tǌŜƴƻǎ ƴŜǊǾƻǾŞƘƻ ǾȊǊǳŎƘǳ Ȋ ƧŜŘƴŞ ōǳƶƪȅ ƴŀ ŘǊǳƘƻǳ

Á ǇǌŜƴƻǎ ǎƛƎƴłƭǳ Ȋ ƧŜŘƴŞ ōǳƶƪȅ ƴŀ ŘǊǳƘƻǳ ǳƳƻȌƶǳƧƝ ǎȅƴŀǇǎŜ

Á ǇǊŜǎȅƴŀǇǘƛŎƪł ōǳƶƪŀ όǾȅǎƝƭł ǎƛƎƴłƭύ

Á ǇƻǎǘǎȅƴŀǇǘƛŎƪł ōǳƶƪŀ όǇǌƛƧƝƳł ǎƛƎƴłƭύ

Á ǎȅƴŀǇǎŜ ǎŜ ƴŀŎƘłȊŜƧƝ ƳŜȊƛ ƴŜǊǾƻǾȇƳ ȊŀƪƻƴőŜƴƝƳ ŀȄƻƴǳ ŀ 
ŎƝƭƻǾƻǳ ōǳƶƪƻǳ

SYNAPSE

SIGNĆL



tǌŜƴƻǎ ƴŜǊǾƻǾŞƘƻ ǾȊǊǳŎƘǳ Ȋ ƧŜŘƴŞ ōǳƶƪȅ ƴŀ ŘǊǳƘƻǳ

Á Ǿ ƴŜǊǾƻǾŞƳ ȊŀƪƻƴőŜƴƝ ǎŜ 
ƴŀŎƘłȊŜƧƝ ǎȅƴŀǇǘƛŎƪŞǾłőƪȅ
ƻōǎŀƘǳƧƝŎƝ ƴŜǊǾƻǾȇƳŜŘƛłǘƻǊ

Á ƪŘȅȌ ŘƻǎǇŠƧŜ ǎƛƎƴłƭ Řƻ ƴŜǊǾƻǾŞƘƻ 
ȊŀƪƻƴőŜƴƝΣ ŘƻƧŘŜ ƪΥ
Á ƻǘŜǾǌŜƴƝ ǾłǇŜƴŀǘȇŎƘ ƪŀƴłƭǻ

Á ǇǊǻƴƛƪǳ Ca2+ƛƻƴǘǻ

Á ǳǾƻƭƴŠƴƝ ƴŜǊǾƻǾŞƘƻ ƳŜŘƛłǘƻǊǳ ȊŜ 
ǎȅƴŀǇǘƛŎƪȇŎƘ Ǿłőƪǻ

Á Ǿ ƴŜǊǾƻǾŞƳ ȊŀƪƻƴőŜƴƝ ǎŜ ƳŠƴƝ 
ŜƭŜƪǘǊƛŎƪȇ ǎƛƎƴłƭ ƴŀ ŎƘŜƳƛŎƪȇ

NERVOV£ ZAKONĻENĉ

Ca2+KANĆL

SYNAPTICKħ VĆĻEK

NEUROMEDIĆTOR

Ca2+Ca2+

Ca2+ Ca2+

Ca2+

Ca2+



tǌŜƴƻǎ ƴŜǊǾƻǾŞƘƻ ǾȊǊǳŎƘǳ Ȋ ƧŜŘƴŞ ōǳƶƪȅ ƴŀ ŘǊǳƘƻǳ

Å ƴŜǳǊƻƳŜŘƛłǘƻǊ ǎŜ Řƻǎǘŀƭ Řƻ 
ǎȅƴŀǇǘƛŎƪŞ ǑǘŠǊōƛƴȅ
ï navazuje se na receptory 
ǇƻǎǘǎȅƴŀǇǘƛŎƪŞ ōǳƶƪȅ

ï ǊŜŎŜǇǘƻǊȅ Ƨǎƻǳ ǎǇƻƧŜƴȅ ǎ ƛƻƴǘƻǾȇƳƛ 
ƪŀƴłƭȅ

ï Ǉƻ ƴŀǾłȊłƴƝ ǎŜ ǘȅǘƻ ƪŀƴłƭȅ ƻǘŜǾƝǊŀƧƝ

ï ƛƻƴǘȅ ǇǊƻƴƛƪŀƧƝ Řƻ ōǳƶƪȅ

ï ŘƻŎƘłȊƝ ǘŀƪ ƪŜ ǾȊƴƛƪǳ ŀƪőƴƝƘƻ 
ǇƻǘŜƴŎƛłƭǳ

Å ǎƛƎƴłƭ ǇǳǘǳƧŜ ŀȌ Řƻ ƴŜǊǾƻǾŞƘƻ 
ȊŀƪƻƴőŜƴƝ ŀ ƻŘǘǳŘ Řƻ ŘŀƭǑƝŎƘ ōǳƴŠƪ

PRESYNAPTICKĆ BUœKA

POSTSYNAPTICKĆ BUœKA

+

+

+

+

++



tǌŜƴƻǎ ƴŜǊǾƻǾŞƘƻ ǾȊǊǳŎƘǳ Ȋ ƧŜŘƴŞ ōǳƶƪȅ ƴŀ ŘǊǳƘƻǳ



ÅƳǻȌƻǳ ȊǇǻǎƻōƛǘ ǾȊƴƛƪ ƛ ǳǘƭǳƳŜƴƝ ŀƪőƴƝƘƻ 
ǇƻǘŜƴŎƛłƭǳ

ÅǇƻ ǇƻǳȌƛǘƝ ƧǎƻǳΥ

ï ǾǎǘǌŜōłƴȅ ȊǇŠǘ Řƻ ǎȅƴŀǇǘƛŎƪȇŎƘ Ǿłőƪǻ ǇǻǾƻŘƴƝ ōǳƶƪȅ

ï ǾǎǘǌŜōłƴȅ Řƻ ǎȅƴŀǇǘƛŎƪȇŎƘ Ǿłőƪǻ ǎƻǳǎŜŘƴƝŎƘ ōǳƴŠƪ

ï ǊƻȊƭƻȌŜƴȅ ŜƴȊȅƳȅ

aŜŘƛłǘƻǊȅ



aŜŘƛłǘƻǊȅ

Á Excitace
Á ŜȄŎƛǘŀőƴƝ ƳŜŘƛłǘƻǊȅǎŜ ƴŀǾŀȊǳƧƝ ƴŀ ǊŜŎŜǇǘƻǊȅ ƻǾƭłŘŀƧƝŎƝ 
ƛƻƴǘƻǾŞ ƪŀƴłƭȅ bŀ+ a Ca2+όǇǌŜŘłǾŀƧƝ Řłƭ ŀ ǇƻǎƛƭǳƧƝ ŀƪőƴƝ 
ǇƻǘŜƴŎƛłƭύ

Á acetylcholin, ƎƭǳǘŀƳłǘ

Á Inhibice
Á ƛƴƘƛōƛőƴƝ ƳŜŘƛłǘƻǊȅǎŜ ƴŀǾŀȊǳƧƝ ƴŀ ǊŜŎŜǇǘƻǊȅ ƻǾƭłŘŀƧƝŎƝ 
ƛƻƴǘƻǾŞ ƪŀƴłƭȅ /ƭ-όǳǘƭǳƳƝ ŀƪőƴƝ ǇƻǘŜƴŎƛłƭύ

Á kyselina ƎŀƳŀŀƳƛƴƻƳłǎŜƭƴł, glycin



aŜŘƛłǘƻǊȅ



Synapse

Åhttp://www. youtube.com/watch?v=90cj4NX8
7Yk&feature=related

http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related


receptor

CNS:

mozek, m²cha

efektor

aferentn² (dostŚediv§) dr§ha

eferentn² (odstŚediv§) dr§ha



!ƴŀǘƻƳƛŜ ƴŜǊǾƻǾŞ ǎƻǳǎǘŀǾȅ

http://en.wikipedia.org/wiki/File:Chimp_Brain_in_a_jar.jpg


Anatomie NS

PNS

CNS
ƳƝŎƘŀ

CNS
mozek



Funkce CNS a PNS

ÅaƻȊŜƪ ƧŜ ǎƝŘƭƻ ǾŠŘƻƳƝΣ 
ƳȅǑƭŜƴƝΣ ǳǾŀȌƻǾłƴƝ

Å{Ǉƻƭǳ ǎ ƳƝŎƘƻǳ ǇǌƛƧƝƳłΣ 
ǇǌŜƴłǑƝ ŀ ǾȅƘƻŘƴƻŎǳƧŜ 
ǎƛƎƴłƭȅ ȊǾŜƴőƝ

Åbŀ ǎƛƎƴłƭȅ ǊŜŀƎǳƧŜ 
ŀƪǘƛǾƴƝ őƛƴƴƻǎǘƝ

Å{ŜƴȊƛǘƛǾƴƝ ƴŜǊǾȅǇǌŜƴłǑƝ 
informace do CNS

ÅaƻǘƻǊƛŎƪŞ ƴŜǊǾȅ
ǇǌŜƴłǑŜƧƝ ǾƻƭƴƝ Ǉƻƪȅƴȅ Ȋ 
CNS

Å±ŜƎŜǘŀǘƛǾƴƝ ƴŜǊǾȅ
ŘƻǇǊŀǾǳƧƝ ƳƛƳƻǾƻƭƴƝ 
ǇǌƝƪŀȊȅ Řƻ ƻǊƎłƴǻ



Obaly CNS

ÅaƻȊƪƻǾŞ ǇƭŜƴȅ όƳŜƴƛƴƎȅύ
¢ǾǊŘł ǇƭŜƴŀ
tŀǾǳőƴƛŎŜ
hƳƻȊŜőƴƛŎŜ

http://upload.wikimedia.org/wikipedia/commons/4/48/Illu_meninges.jpg


Mozkov® komory 

Mozkom²ġn² mok 

http://en.wikipedia.org/wiki/File:Lateral_ventricle.gif


Ġed§ hmota

B²l§ hmota

~ŜŘł ŀ ōƝƭł ƘƳƻǘŀ

http://upload.wikimedia.org/wikipedia/commons/d/d2/Spinal_nerve.svg
http://upload.wikimedia.org/wikipedia/commons/0/0c/Human_brain_right_dissected_lateral_view_description.JPG


tłǘŜǌƴƝ ƳƝŎƘŀ

ÅWŜŘƴƻŘǳŎƘŞ ǎǾŀƭƻǾŞ 
ǵƪƻƴȅ όǑƭŀŎƘƻǾŞ ŀ 
ƻōǊŀƴƴŞ ǊŜŦƭŜȄȅύ

ÅbŜǇƻŘƳƝƴŠƴŞ ǊŜŦƭŜȄȅ 
όƳƻőŜƴƝΣ ƪłƭŜƴƝΣ 
ǇƻƘƭŀǾƴƝ ǊŜŦƭŜȄȅύ



Sch®ma pŚ²ļn®ho prŢŚezu p§teŚn² m²chou a m²ġn²mi koŚeny

Ġed§hmota je uspoŚ§d§nave tvaru p²smeneĂHñ. DŊl²se na zadn²senzitivn²

apŚedn²motorickou polovinu.

SS: interneurony pŚij²maj²c²informace ze somatickĨchsenzitivn²chneuronŢ

VS: interneurony pŚij²maj²c²informace ze senzitivn²chnervovĨchbunŊkorg§nŢ

VM: tŊlaviscer§ln²ch(org§novĨch)motorickĨchneuronŢ

SM: tŊlasomatickĨchmotorickĨchneuronŢ

zdroj: Marieb, Mallat, Anatomie lidsk®ho tŊla, 2005
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aƝǑƴƝ ŘǊłƘȅ

Å±ȊŜǎǘǳǇƴŞ ŘǊłƘȅςǾŜŘƻǳ ǾȊǊǳŎƘȅΣ ƪǘŜǊŞ 
ǾƴƝƳłƳŜ Ƨŀƪƻ ǇƻŎƛǘȅ ǘŜǇƭŀΣ ŎƘƭŀŘǳΣ ōƻƭŜǎǘƛ 
όȊŀŘƴƝ ǇǊƻǾŀȊŎŜύ 

Å{ŜǎǘǳǇƴŞ ŘǊłƘȅόǇǌŜŘƴƝ ŀ ǇƻǎǘǊŀƴƴƝ ǇǊƻǾŀȊŎŜύ

VǇȅǊŀƳƛŘƻǾŞ ŘǊłƘȅ όǇƻǇǳŘȅ ƪ ǾŠŘƻƳȇƳ ǇƻƘȅōǻƳ 
Ȋ ƳƻȊƪƻǾŞ ƪǻǊȅύ 

V9ȄǘǊŀǇȅǊŀƳƛŘƻǾŞŘǊłƘȅ όƳƛƳƻǾƻƭƴƝ ǊŜŦƭŜȄȅΣ 
ȊłƳŠǊƴŞ ǇƻƘȅōȅ Ȋ ǊŜǘƛƪǳƭłǊƴƝ ŦƻǊƳŀŎŜύ



CǳƴƪőƴƝ ŀƴŀǘƻƳƛŜ ƳƻȊƪǳ



tƻőƝǘŀőƻǾł ǘƻƳƻƎǊŀŦƛŜ

ÅCT computedtomography

ÅƧŜ ǊŜƴǘƎŜƴΣ ǎǇƻƧŜƴȇ ǎ ǇƻőƝǘŀőŜƳ

ÅǵȊƪȇ ǇŀǇǊǎŜƪ w¢D ȊłǌŜƴƝ ǇǊƻŎƘłȊƝ ǘƪłƴŠƳƛ ǘŀƪΣ 
Ƨŀƪƻ ōȅ ƧŜ ǌŜȊŀƭ ƴŀ ǾǊǎǘǾȅ

ÅȊłǌŜƴƝ ǎŜ ǾǎǘǌŜōłǾł ƴŠƪŘȅ ǾƝŎŜ ŀ ƴŠƪŘȅ ƳŞƴŠΣ 
ǇƻőƝǘŀő ǎƭƻȌƝ ǾȇǎƭŜŘƴȇ ƻōǊŀȊ ǘƪłƴŠ

ÅǊƻȊƭƛǑƻǾŀŎƝ ǎŎƘƻǇƴƻǎǘ ƧŜ ƴŠƪƻƭƛƪ ƳƳ


































