
!"#$%&% '()#%

*+$,$-.) )/)0"1+2) '()#%

!"#$%"&"#%'#( )*+,' -*."/(:

• !"#$% &#'( 
• )*"$#+,$" &#'(+
• -%.+/"(%0$" &#'(+
• -#(+1%2$% &#'(

0"1"),(1'+,')(

• 3%//%2% 4 5.","04 5#(+1%2$" &#'(+
• 3%/'0%6+/% 4 5.","04 ("75#.%0$" &#'(+
• 8# 5"(" 9#,+$" $%.%'(" ,# 90% :"0+2+$"

!"#$%"&"#%'#( )*+,' -'2":

• Maxilla

• Mandibula

• Os nasale

• Os palatinum

• Os lacrimale

• Os zygomaticum

• Os ethmoidale

• 60% :"0+2+$" 0+;% ,#'(+<" '" 4  4=.%'(4 #, 
>"'( 9#,+$%

3456'%(

• ?2$% ,451%
• 3#'$% ,451%
• @'$% ,451%

7'%4+'

• A.#$(%0$+
• B(7#+,$+
• C%&'+0%.$+

3$)/+2)(/+ /%$#+

1. Olfactorius : 8'1'+

2. Opticus: 9':

3. Oculomotorius: 5*)1(,"/( *)"

4. Trochlearis: 5*)1(,"/( *)"

5. Trigeminus: :*:'1 %" -'24

6. Abducens: 5*)1(,"/( *)"

7. Facialis: 8';'<' -'2"

8. Vestibulocochlearis: +-4= ' 1"9%*,(>"

9. Glossopharyngeus: ?4,"/( ' :*:'1 4 
>:1(-4

10. Vagus: 8%*?' *1?"%' ,145" ' 91","

11. Accessorius: %()' 5*)1(,' ?-"9(

12. Hypoglossus: 5*)1(,' #($')"

45%60)("60 7"#$%&) '()#%

@(-')" (&(,'1' 8'-'*%" 5*91(:" ?*:';/( 4 
7AB)

C)* 12% $"=,(9" =*+5',"-'$"2'#4

!"#9(<' .1*# +4 8"/(, 51*-"$%( 5*91(:(

D1()* 50% 4$1*)" +81,' 4 ,1"48" 2(%,1'8" 
#( 9(-')" 5*91(:" ?-"9(

E'$'&%( ?145(

• M4>&%.;+ #, 15 - 24 9#,+$"

• ?,#/2%, + 70%D+ ,"2/+ 4=.%'( (6 - 24 7"'";%)

• C0%D+ >&#0'&+ 4=.%'(

• )(%.+/" #'#6"

!"#$%&% ".)
C&': %"#$%"&"#%'#' &4-%' *1?"% 

8+9+. 7"#$%&% ".) , 67"$0,

75*1,*9' 9'+*)*? 1'$')"

• C%0+ + 6.=+ 5.#/"&(+0+

! )(."1%>(:#

! -"+$(6#0

• E:.,+ 5.#/"&(+0+, &#$(%&(

! F"/=6#0

! G#>%.&%

! C%2":%H"

! I#&"/

! @,%.%2&+ 6#.+0%2&+ '5#.(#:+

75*1,*9' +1(:/(? 1'$')"

! -";%H"

! A4,6%0

! ?,6#/&%

! E"$+'

! J%(".5#0#

75*1,*9' %'+)*? 1'$')"

! F+;+&0+=%7

! F#.+0%2&" :">(+$" 6"= ,#7+$%$($#9 4,%.%H%

! )&+/%H"

! )5#.(#:+ $% :#,+

! K:%H"

!"#$%#&'(')*+#



:%7%/%0$)/0/) 60$)/) 0%() , ".,

D1'1*:%* '+5'1"/( +4$"8"

F*?4<( +4 ".1"$'#( 1*>/"&( 51' 5*)1(,'8" 
)"5)"

G(1"5'#"

• B:".=+/% &%5&%
• A+=+#0#>&+ .%'(:#.

• A04#."';+$

!%/%0$)/0/% 7"#$%&% ".)

!')":" %( 5*)4;"9",' 9"H(/( +,1"%*? ,(-"!

G(1"5'#"

• ?6% #&% 5#&.+(+ 9%=#7

• I+(%$ (.%$'5#.(

3"/0,9+2) "5/"' .)7.)

B'1(),%" +'-"

G(1"5'#"

• )+75(#7%('&%, 2 - 3 ,%$%

;,<."/2,/.0+#)(/+ =%1)0"1

E45,41" 8"-'= )19%'= +4:*9"

@(*8" 4*&6'9*

!( $"=,(9" 5*+(.%4 ,(1"5'#4

3"/0,9+2) 7$%&>% "5/% ."1"$%

I:"1"2 ,45'8 51(:8(,*8

3$#)#?%>% , 7$%&>, "5/, ."1"$,

7-".*+, 9':"

C."9($"% 51(?-(: *&%*? -()"1"

G(1"5'#": 8'1*9"/(

@<()A+2) $%0+/%

„0"* :" 8' #( 5"-" $"9(+" %" *&'”

„D1(: *&'8" 8' 5-'9"#4 %()( +(%)(”

C."9($"% 51(?-(: *&%*? -()"1" 

*%1+26.% 7"#$%&% ".)

J',"% 51(?-(: *&%*? -()"1"

G(1"5'#"

• I+($# +'5+.%H" :"0+&#7 &#0+2+$#7 2+'(" 
("2$#'(+

• )%=$%(+ :.'(4 L"7+&%0+/"

!"#$%&% (+A)

B$).0,$) /"6)

0-'%'&)' $%"2' 51(-*8"

B*8'%"%,%*: .*- ' :(K*18',(,, (5'-+,")+" 
()19"1(/( '$ %*+"), =(8",*8' %" -'24, 
*,(>"%* :'+"/(

G(1"5'#"

• -."'(%$%& '5#.('&" %&(+:$#'(+
• F#.6% 5.#(+: #(#&% + 6#0%

• E%75#$%,% $#'% 5# 5#(."6+
• ?,0#<"$+ (."(7%$ (?KM) ."5#=+;+/"  $#'$+L 
&#'(+/4 (#6+2$# ,%$ &%'$+/")

B$).0,$) '"$>% #+(+A%

F*>( :*9(+,' :* 1"+2(5" %(52" ' ;'1(/" 
5*91(:( 4 %*+%4 :4564.

L*- (5*#"&"9" +( 51' $"?1'>"#4), *,(>"%* 
:'+"/(, :(K*18',(,, )-'%'&)' $%"2' 
51(-*8".

G1' ,'5'&%" %'9*" 51(-*8"

• +=$%, &#."$% =46% (Le Fort I)

• 5."&# '.",+$" &#'(+ (Le Fort II)

• 5."&# &#."$% $#'% (Le Fort III)

G(1"5'#"

• I"7#'(%=%, 5#(#7 #5".%(+:$% ."&#$-'(.4&;+/% 
&#'(+/4 0+;%

B$).0,$) 7"&) "$<+0% (&">%' 9+&) 
"5/% &,7?%)

G45'8 4:"12(8 4  *&%4 #".4&'24 %"+-,"#( 
5*9(<"%' 51','+") 4 *&%*# :456', )*#' 
:*9*:' :* 51(-*8" ,"%)*? 5*:" *&%( :456(, 
4 51"924 8")+'-"1%*? +'%4+".

C?1"%'&(%" 5*)1(,6'9*+, *)".

B45-( +-')( (4+-(: 4)6(;,(/" :(-" *&%( 
#".4&'2( )1*$ 51(-*8).

F*?4<( #( ,1"#%* *;,(<(/( 9':" %" 
5*91(H(%*8 *)4.

G(1"5'#"

• ?5".%(+:$%, ."&#$'(.4&;+/#7 5#,% #.6+("

B$).0,$) &">% #+(+A%

D1(8" 4&(+,"-*+,', *:8"= '$" 51(-*-8" 
$'?*8",'&%'= ' %*+%'= )*+,'#4. !"#&(;<( #( 
,1*:(-%' 51(-*8, ' 4:14->(% +" 51(-*8'8" 
:14?'= )*+,'#4

!"#&(;<' +'85,*8: 8"-*)-4$'#"

G(1"5'#"

• $"#5".%(+:$% +0+ #5".%(+:$%

!$%("1 9+'"1)0+5/"' (,.)

F(="%'$"8: 4:"1"2 -*5,*8 '-' )*%,"),  +" 
:14?'8 '?1"&(8

F*?4<" 5*91(:" *&%( :456(

G(1"5'#"

• 3%/2">N" #5".%(+:$% ((.%$'$%=%0$%)
• -#:.%(%& $% '5#.(: 4 - 6 $","1%

• 3#>"H" =%>(+(": 4 7"'";%

!"#$%&% , ,60+1)

M"2(1"2'#(

• O'5.%(+ .%'(:#.#7 L+,.#9"$%

• P$(+6+#('&% =%>(+(%
• I+.4.>&# 0"2"H" =% :"N" 5#:.","

D*91(:( $4."

• 8"0+7+2$% ,+'0#&%;+/%
! C#94N" 4,.4<"$" 5#:.",":

- -."0#7 =46%

!"#$%#&'(')*+#



- -#:.",% =46$" 5405" (6#0!)

- -#:.",% 7%&'+0%.$#9 '+$4'%

• G#750"($% ,+'0#&%;+/%
!  Q46 '%24:%(+ + 5#$"(+ =46%.4 

! O$*"&;+/%

!"#$%&% ,=)

N94) 51(:+,"96" ,"-"+%( 51*8(%( 51','+)" 
9"$:4=" '-' %()*? :14?*? (-"+,'&%*? 
8(:'#48", )"* ;,* #( 9*:". 

I=* ("41'+) #( *1?"% &4-" +-4=" ' $":4>(%* #( 
$" 51'#(8 ' "%"-'$4 $94&%'= :1">'. 

I=* #( +-*>(% *1?"% ' +"+,*#' +( *::

• )5#1%>H"9 4L% (auris externa)

! )04<+ ,% '" '5.#:"," =:4& ,# '.",H"9 4L%. 

! )%'(#/+ '" #, 4>$" >&#1&" + '5#1%>H"9 
4>$#9 &%$%0%. 

! ?, '.",H"9 4L% #,:#/"$% /" 646$#7 #5$#7. 

• ).",H"9 4L% (auris media)

! @ H"74 '" $%0%=" (.+ '04>$" &#>2+;": 2"&+N, 
$%&#:%H + 4="$9+/%. 

• @$4(.%>H"9 4L% (auris interna)

! )%,.<+ .";"5(#.'&+ ,"# '04L%, G#.(+/": 
#.9%$ &#/+ /" '7">("$ 4 54<4 + (# =%/",$# '% 
:"'(+640%.$+7 #.9%$#7 (#.9%$ 240% 
.%:$#("<"). 

D*1(8(<"# +-4=" - 91+,( ?-49*<(:

• 3".:$% 904:#N% (#>("N"H" '04>$#9 $".:%). 
• G#$,4&;+#$% (#>("N"H" 7"L%$+=7% '.",H"9 4L% 
&#/+ '5.#:#,+ =:4&). 

N" *:1(H'9"/( 51'1*:%* +-4;%'= 
5*1(8(<"#" )*1'+,' +( "4:'*8(,"1. 

F(="%'$"8 5*91(:(

D*91(:( 4=" 8*?4 .',' *,9*1(%(, $",9*1(%( 
' .-"+, 5*91(:(. 

• 3%/2">N" &#750+&%;+/" $%&#$ 5#:.",% '4 
+$*"&;+/" '.",H"9 +0+ 4$4(.%>H"9  4L%, %  &%# 
5#'0",+;% /%:1% '" 946+(%& '04L%. 

• E%&#D", 42"'(%0+  '4 =%5%1+:+ 5.#;"'+ + (# 
=%5%1"H% '5#1%>H"9 , '.",H"9 + 4$4(.%>H"9 
4L%. 

L-"+, ,1"48" *.4=9"," +9" *;,(<(/" 4=" 
'$"$9"%" +%">%'8 .-"+,  ,"-"+'8" 
(()+5-*$'#(, 542/', .4)" 8*,*1", ' :1.) 

• F0%'( (%0%'+ #>("N4/4  4$4(.%>H" 4L#, % 
=%:+'+N" #, +$("$=+("(% 60%'(%, 4,%1"-$#'(+ 
"&'50#=+/" + 5#0#<%/% 90%:". 

• R%:1% '" 6#0 4 4L4, =4/%H", 5#$"&%, + 
:.(#90%:+;%. 

• G0+$+2&+ '" 7#94  $%N+ (%2&%'(% &.:%-."H% ,# 
:"0+&+L ,"'(.4&;+/% 646$" #5$", + (# 4  H"$#7 
;"$(.%0$#7 + ,#H"7 ,"04. 

• 3+'4  ."(&% + +>2%>"H%  5% +  5."0#7+ 
5#/",+$+L &#>2+;%. 

G(1"5'#":

• E".%5+/% '" '5.#:#,+ %$(+6+#(+;+7% + 
":"$(4%0$# +$;+=+/#7 646$" #5$".

• G#, 45%0$+L  5.#7"$% 4L% &#$(.%+$-,+&#:%$# /" 
+'5+.%H".

• ) #6=+.#7 ,%  (".%5+/% 60%'(5#:.",% $" ,%/" 
=$%2%/$" ."=40(%(", $%/:%<$+/% /" 5.":"$;+/%. 

!"#$%&% 1"9')

C$)D) 1"9')

F*$") $"4$'8" 80% '%,1")1"%'#"-%*? 
51*+,*1"

B(-*9'

• J"0+&+ 7#=%&

• C%0+ 7#=%&

• C#<,%$# '(%60#
! -.#,4<"$% 7#<,+$%

! C#'(

! C"D47#=%&

! ).",H+ 7#=%&

E%0)<"(+9)1 1"9')

@'+*) %'9* 8(,".*-'$8"

• ?&# 20% 4&45$" ("0"'$" 5#(.#>H" &+'"#$+&%

• 3%/:"N+ &#.+'$+& 904&#="

• Q%L(":% :+(%7+$ F1

• 3" 7#<" ,% '&0%,+>(+ L.%$1+:" 7%(".+/"

019*,*)

• )+'("7 :".("6.%0$+L %.(".+/% (30%)

! 3%.#2+(# :%<%$ =% 7%0+ 7#=%& + 7#<,%$# 
'(%60#

• )+'("7 &%.#(+,$+L %.(".+/%

! 8#7+$%$(%$ =% :"N+ ,"# S3)-%

!"#$%&) 1"9') - 7)0"F+9+"("'+2)

O%,1")1"%'#"-%' 51','+") (ICP)

• 3#.7%0$+ 5.+(+'%&: 10 -15 mm Hg

• @=.#&: $%/2">N" ","7 +0+ &.:%:1"H"

• G%&# ICP .%'(", 5.#(#& &.#= &.:$" '4,#:" 7#=9% 
'" '7%H4/"

• ?>("N"H" ."940%;+/" &.:$#9  5.+(+'&%, &#/+ 
5%,%

• G#75"$=%(#.$% :%=#,+0%(%;+/% 7#=9% ,#:#,+ ,# 
,%1"9 5#:"N%H% ICP

E%=)/+9)1 7"#$%&% 1"9')

7',4"2'#(

• )%#6.%N%/$+ 4,"'+

! 3%/2">N+ 4=.#& 5#:."," 90%:"

!"#$%#&'(')*+#



! 3%/2">N+ 4=.#& '46,4.%0$#9 L"7%(#7%

• )5#.('&" 5#:.","
• -%,#:+
! !"'(+ &#, %0&#L#0+'%$+L + 4 '(%.+/"7 ,#64

! !"'(% /" 5#/%:% '46,4.%0$#9 L"7%(#7%

• -"$"(.%$($" 5#:.","
! -.#/"&(+0+, ."D" #>(.+ 5.",7"(+

B'1(),"% 8(="%'$"8

• @,%.%;
• C"L%$+2&# #>("N"H" N"0+/%
• ?>("N"H" :%'&40%.+=%;+/"

O%:'1(),"% 8(="%'$"8

• )"&4$,%.$+ 4=.#;+

! B,"7, &.:%:1"H", +$*"&;+/%, (&+:$% 
L+5#&'+/%, 5.+(+'%&

• E".;+/".$+ 4=.#;+

! P5$"/%, L+5#("$=+/%, 504N$+ 5.+(+'%&, 
5#."7"N%/ .%,% '.;%

;+170"1+ 7"#%G)/"' 
+/0$).$)/+2)(/"' 7$+0+6.) 

P(%(1"-%' +'85,*8' 

• T0%:#6#1%, 4&#2"$ :.%( ('5%=%7 :.%($+L 
7+>+N%), 5#/%2%$% #'"(1+:#'( $% ,.%<+ (=:4&, 
*#(#*#6+/% + ,..)  

0*1,()+ 9(-')*? 8*$?"

• O=7"H"$ $+:# ':"'(+

• G#$:40=+:$+ $%5%,+ (:.'(% + '+75(#7+ =%:+'$# 
#, 7"'(% 5#:.",")

F"-' 8*$")

• -#."7"N%/ &##.,+$%;+/" 5#&."(%, :.(#-90%:+;%, 
+'5."&+,%$ 9#:#., $"7#94N$#'( L:%(%H% 
5.",7"(%

J'5*,"-"84+

• -#:.%N%H"

F*>:"%* +,".-*

• I+5#("$=+/% + 6.%,+&%.,+/% 4'0", '(+740%;+/% 
:%94'%

• 3"5.%:+0$# ,+'%H", (%L+5$"L%
• -.#>+. " $ " = " $ + ; " 4 ' 0 ", #>( " N "H % 
#&40#7#(#.$#9 $".:%

• -#."7"N%/ 94(%H%
• -#."7"N%/ 5#0#<%/% ("0%

F*?4<( 4)6(;,(/( :(-*9" 8*$?"

• 4 :"0+&+ #(:#. $% #&;+5+(%0$#/ &#'(+,

• 4 #(:#. $% ("$(#.+/474  (5."9.%,% #, (:.," 
7#<,%$" #5$" +'5#, :"0+&#9 7#=9%)

H$60% 7"#$%&) 1"9')

Coup 5*91(:"

• -#:.",% /" 4 ."9+#$4 9," + 4,%.%; 0#6%H"

Contrecoup  5*91(:"

• -#:.",% /" 4 $%'5.%7$#7 ."9+#$4 4  #,$#'4 $% 
4,%.%;

• 3%/2">N" &#, 4,%.;% '5.",%

B'K4$%" ")+*%+)" 5*91(:" (DAI)

• C"L%$+2&# #>("N"H" (+'("=%H", 5."&+,) 
$".:$+L :0%&%$%

• 3%/2">N" &%#  '4:#=%2 / 54($+& 4 :#=+04,  +0+ &%# 
5">%&

0*8*2'#" (5*,1(+) 8*$?"

• -.#0%=$+ *4$&;+#$%0$+ 5#."7"N%/

! 946+(%& ':"'(+ ,# 30 7+$4(%, 

! 742$+$%, 5#:.%N%H", :.(#90%:+;%, 90%:#6#1% 

! C#94N% /" + 5.#0%=$% %7$"=+/%

!"#$%#&'(')*+#



Q*)"-%( 5*91(:(

• M#&%0+=#:%$" $% /%'$# #9.%$+2"$ 5.","#

• G#$(4=+/% 7#=9%
! )+75(#7+ 5#54( 5#(."'% 7#=9%, %0+ /%2" + 
,4<" +=.%<"$+

! )%$+.%$# &#$(4=+#$# <%.+>(" 7#<" 6+(+ 
9"$".%(#. "5+0"5(+2$+L $%5%,%

! -#'( - &#$(4=+#$+ '+$,.#7

- T0%:#6#1%

- 8"5."'+/%

- -.#7"$" 0+2$#'(+ / 5#$%>%H%

O%,1")1"%'#"-%* )19"96(/(

• B5+,4.%0$+ L"7%(#7

! G.: +=7"D4 0#6%H" + ,4."

! ?6+2$# %.(".+/'&#9 5#."&0%

- %. meningea media

! O=%=+:% 5#:+>"$+ ICP

! T46+(%& ':"'(+, 5#(#7 $%/5." 5".+#, 
5.+:+,$# ,#6.#9 '(%H% (04;+,$+ 5".+#,), 5% 
.%=:#/ '$+<"$#9 $+:#% ':"'(+

! F.= .%=:#/ '+75(#7%

! I"7+5%."=% / 50"9+/%

! 3"/",$%&" ="$+;" (,+0%(+.%$% $% '(.%$+ 
L"7%(#7%)

! -#:+>"$ &.:$+ 5.+(+'%&

! F.%,+&%.,+/%

• )46,4.%0$+ L"7%(#7 

! O=7"D4 ,4." + %.%L$#+,"/"

! K"0%(+:$# 2"'(

! ?6+2$# :"$'&#9 5#."&0%

! O=%=+:% 5#:+>"$+ ICP

! )+75(#7+ &%# &#, "5+,4.%0$#9

- K%=0+&%: $%/2">N" $%'(%/" '5#.+/" ($"&%, 2%& 
+ $"&#0+&# 7"'";+, 5% '" #5+'4/" + &%# 
L.#$+2$+ '46,4.%0$+ L"7%(#7)

• )46%.%L$#+,%0$+ L"7%(#7 

! O'5#, %.%L$#+,"/", 4 0+&:#.$+ 5.#'(#.

! 3%/2">N" 4'0", .45(4." %.(".+/'&" %$"4.+=7"

! R%&% +=$"$%,$% 90%:#6#1%, 4&#2"$ :.%(, 
*#(#*#6+/%, 946+(%& ':"'(+, '+75(#7+ 
5#:"N%$#9 ICP. 

! 8+/%9$#=%: 0476%0$#7 54$&;+/#7 '" ,#&%=4/" 
5.+'4'(:# &.:+ 4 0+&:#.4.

• O$(.%;"."6.%0$+ L"7%(#7

! @'0", &.:%:1"H% 4 7#<,%$#7 (&+:4

! -.%(+ ,.49" 5#:."," 

! 3"4.#0#>&+ ,"*+;+( =%:+'+ #, 0#&%0+=%;+/"

! O=%=+:% 5#:+>"$+ ICP

!$%("1+ ("<)>%

M'%("1%" K1"),41" -*."/(

• @ 80% '042%/":% *.%&(4.% 0#6%H"

• 3%/2">N" '" $" 4#2+ $% ("."$4

• -#'47H%(+ 4'0",

! C"L%$+=7% 5#:.","

! J+,1+:" 7"&#(&+:$" (.%47"

• ?6+2$# $+/" 4.9"$($# '(%H"
! @ ("75#.%0$#7 ."9+#$4 #6+2$# $%'(%/" + 
"5+,4.%0$+ L"7%(#7

B(51(+'*%" K1"),41" -*."/(

• @(+'$4( '"97"$(

• -#:.",% 7#=9% 4'0", 5.+(+'&% '"97"$(%

• C#94N" +$(.%&.%$+/%0$# &.:%:1"H"
! R%'$# 0#&%0+=#:%$+ $"4.#0#>&+ =$%;+ + 
'+75(#7+

L"$'-"1%" K1"),41" -*."/(

• E">&# :+,1+:% $% ."$,9"$4
• )+75(#7+ + =$%;+ =%:+'" #, :"0+2+$" 5#:.","

• -#'47H%(+ &#,

! ?(#."/" (+'(+;%H" 0+&:#.% &.#= $#')

! K+$#."/" (+'(+;%H" 0+&:#.% &.#= 4:#)

! -".+#.6+(%0$#9 L"7%(#7% (=$%& .%&4$%, 
„$%#2%."”), &#, 5#:.",% 5.",H" 0#6%H'&" /%7"

! K"(.#%4.+&40%.$#9 L"7%(#7% (Battle =$%&) &#, 
5."0#7% =%,H" 0#6%H'&" /%7"

! M+&:#."/% (o(# +0+ .+$#):

- M+&:#. #("<%$# &#%940+>"

- -.+ '4>"H4 $" '(:%.% &.4'(4

- )%,.<+ 7$#9# :+>" 904&#=" #, &.:+

• E".%5+/%:
! F#.6% 5.#(+: +$*"&;+/", '+75(#7%('&% 
(".%5+/%

! 3" (%75#$+.%(+ 4>+ $+ $#', #'(%:+(+ ,% '" 
;",+

! 3" 4'+'%:%(+ ("2$#'(

C,9*1(%( K1"),41( -*."/(

• C#<,%$# (&+:# +=0#<"$# '5#1%>H#/ '.",+$+
! B:+,"$($+ $"4.#0#>&+ =$%;+ + '+75(#7+

• E".%5+/%:
! Q%>(+(+ .%$4 ((&+:#) :0%<$#7 9%=#7

I)A%$)A+2) 1"9')

D(%(,1"%,%( 1"%(

• J%(."$# #.4</"
• @6#,+ 5.",7"(+7%

• 8"5."'+#$% *.%&(4.%

G(;)" $",9*1(%" 5*91(:"

!"?-" ")2(-(1"2'#" '-' :(2(-(1"2'#"

J+2)'/"60+.) 7"#$%&) '()#%

F*$") #( $",9*1(% 4 -*."/4!

E"%* *,)1'9"/( 5*9';(%*? ICP *: 9',"-%( 
9">%*+,'!

!'9* +9(+,' - %"#.*6' '%:')",*1 ' 
%"#9">%'#' $%")!

• -%;+/"$( $" +=:.>%:% &#7%$," - 25% >%$'" ,% 
/" $"#5L#,$% $"4.#L+.4.>&% #5".%;+/%!

• AVPU '&%0%

! A = Alert (64,%$)

! V = Verbal (#,9#:%.% $% :".6%0$" ,.%<+)

! P = Painful (#,9#:%.% $% 6#0$" ,.%<+)

! U = Unresponsive ($" #,9#:%.% 4#5>(")

• Glasgow Coma Scale

! ?(:%.%H" #2+/4

- 4 = )5#$(%$#

- 3 = 3% 5#=+:

- 2 = 3% 6#0

- 1 = 3"7%

! J".6%0$#

- 5 = ?.+/"$(+'%$

- 4 = G#$*4=%$

- 3 = K%=471+: $"5#:"=%$ 9#:#.

!"#$%#&'(')*+#



- 2 = 3".%=471+: 9#:#.

- 1 = 3"7%

! C#(#.+&%

- 6 = O=:.>%:% $%0#9"

- 5 = M#&%0+=4/" 6#0

- 4 = -#:0%2+ '" $% 6#0

- 3 = A0"&'+#$+ #,9#:#. (,"&#.(+&%;+/%)

- 2 = B&'("$=+#$+ #,9#:#. (,";"."6.%;+/%

- 1 = C0+(%:#'(

• Q$%2%/$# 4 ,+/%9$#'(+;+ '(%H% ':"'(+:

! -.#7"$% '(%H% (#&#7 :."7"$% :%<$+/% #, 
(."$4($#9 '(%H%

! )(%0$# 5#$%:1%(+ + 45#."D+:%(+ $%0%=

D1(?-(: *&'#4

• ?2+ '4 5.#=#. 4 7#=%&

• Q"$+;": :"0+2+$%, /",$%&#'( + ."%&-(+:$#'( $% 
':"(0#'(

• 3"/",$%&" ="$+;" + '$+<"$ $+:# ':"'(+:

! G#75."'+/% #&40#7#(#.$#9 $".:%

! C%'+:$% 5#:.",% 7#=9%

• 3"/",$%&" ="$+;" + #24:%$% ':"'(:

! 8+."&(%$ 4,%.%; 4 #&#

! -#:.",% #&40#7#(#.$#9 $".:%

! -.+.#,$% $"/",$%&#'(

@1+," :'+"/"

• Cheyne Stokes ,+'%H"

! 8+*4=$% 5#:.",% :"0+&#9 7#=9%

• I+5".:"$(+0%;+/%
! -#:.",% '.",H"9 7#=9%

• P5$"/%
! -#:.",% 5#$'%

F*,*1')"

• C#<" 0+ ,% 5#&."N" ':" 4,#:"?

• P&# 7#<", &%&# +L 5#&."N"?
! 8"&#.(+&%;+/%

! 8";"."6.%;+/%

! I"7+5%."=% / 50"9+/%

! -%.%5%."=% / 50"9+/%

! G:%,.+5%."=% / 50"9+/%

! M%(".%0+=#:%$+ +0+ *#&%0$+ =$%;+ - 
0%(".%0+=#:%$% +0+ *#&%0$% 5#:.",%

• )47H% $% *.%&(4.4 +0+ ,+'0#&%;+/4

!"#$%&) 1"9') - #+0)(/+ 9/)A+

Cushing-*9" ,1'#":"

• I+5".("$=+/%
• F.%,+&%.,+/%
• 3"5.%:+0$# ,+'%H"
! ):" '4 (# =$%;+ 5#:+>"$#9 ICP

• -%<H%! O=#0#:%$% 5#:.",% 90%:"  4  #,.%'0#9 $" 
,#:#,+ ,# L+5#("$=+/"!

• -#(.%<+ /#> /",$4 #5%'$4 5#:.",4

! T.4,+

! P6,#7"$

! G%.0+;%

! C40(+50" *.%&(4." &#'(+/4

!"#$%#&'(')*+#



I%5%>% 7"#$%&) ("<)>%

B'+"#%' 54,

• ?(:#.+(+
! C+'0+ $% 5#:.",4 :.%($" &+27"

! -#0#<%/ ,#H" :+0+;"

• ?2+'(+(+
• Q%,.<%(+
! O$(46%;+/%

B'+"/(

• ?&'+9"$%;+/% - 100% O2

• J"$(+0%;+/%
• I+5".:"$(+0%;+/% (20 ,o 24 4,%L% 4 7+$4(+) 

! O$,+&#:%$% /" )PC? &%,%:

- /" Glasgow 7%H" #, 8

- 5#'(#/+ 6.=# 5#9#.>%H" $"4.#0#>&+L 
'+75(#7%

- 5#'(#/" /%'$+ =$%;+ L".$+/%;+/" 7#=9%

! G#.+'(:

- )7%H"$ PaCO2

- J%=#&#$'(.+&;+/%

- )7%H"H" ICP

! K+=+&:

- )7%H"$ 5.#(#& &.:+ &.#= 7#=%&

- )7%H"$# ,#5."7%H" &+'"#$+&% 4 (&+:%

- -#:"N%H" ","7%

R'1)4-"2'#"

• ?,.<%:%(+ $#.7%0%$ &.:$+ 5.+(+'%& + 
5".*4=+/4

• -.%(+(+ BGT

• 3B 0"2+(+ 6.%,+&%.,+/4

• P&# /" &.:$+ 5.+(+'%& 5#:+>"$, 5#,+N+ 90%:4 
(*+&'+.%$% :.%($% &+27%) ,# 30%

D1'8(%" -()*9"

• )(".#+,+ (5.#(+: ","7%)

• C%$+(#0 (#'7#('&+ ,+4."(+&)

• A4.#'"7+, (,+4."(+&)

• 8+%="5%7 (5.#(+: &#$:40=+/%)

• T04&#=% ($%,#&$%,%)

C5(1",'9%* -(&(/(

• -."7% :+(%0$+7 +$,+&%;+/%7%

!"#$%&% '$,&/"' ."-)

@/)0"1+2) $%67+$)0"$/"' 6+60%1)

D-4<%" )1'-"

• E.+ ."<H% ,"'$#

• 8:% ."<H% 0":#

L1*%='*-(

• 3%/'+($+/+ ,+'%/$+ 54(":+

• @ =+,4 '%7# 90%(&+ 7+>+N+, $"7% L.'&%:+;"

• G#$'(.+&;+/% 5#:"N%:% #(5#. 5.#(#&4 :%=,4L%

A-9(*-(

• J%=,4>%'(" &"'"
• C"'(# .%=7"$" 9%'#:% '% &.:14

B'#"K1"?8"

• 3%/:%<$+/+ ,+'%/$+ 7+>+N

D-(41"

• 8:#'0#/$% 7"76.%$%
• J+';".%0$+ 0+'( #60%<" 504N%

• -%.+/"(%0$+ 0+'( #60%<" =+, 9.4,$" ,451"

B+9+"("'+2) $%67+$)0"$/"' 6+60%1)

I-*?" 1(+5'1",*1%*? +'+,(8"

• @=+7% &+'"#$+&
• O=6%;4/" 5.#,4&("
! @91"$,+#&'+,

! J#,%

• P4(#7%('&% *4$&;+/%
! -.+7%.$+ 5#&."(%2: 5#:"N%H" %.(".+/'&#9 

CO2

! )"&4$,%.$+ 5#&."(%2: '7%H"H" %.(".+/'&#9 
O2

!"$%1%G)2 $%67+$)0"$/"' 6+60%1)

C5+,14)2'#" :'+"#%*? 54,"

• R"=+&
• )(.%$# ("0#
• P$%*+0%&(+2&% ."%&;+/%
• ?5"&#(+$" ,+'%/$+L 54(":%
• E.%47% 0+;% + :.%(%

• B5+90#(+(+'
• )"&."(
• P'5+.%;+/%
• I.#$+2$% #5'(.4&(+:$% 6#0"'( 504N%
! B7*+="7 504N%

! I.#$+2$+ 6.#$L+(+'

! P'(7%

D*1(8(<"# %" :'+"#%*# 5*91;'%' 5-4<"

• -04N$+ ","7

! ).2%$% +$'4*+;+/"$;+/%

! E.#:%H" 9%'#:+7%

! @(%5%H"

• -$"47#$+/%
• -04N$% "76#0+/%
! E.#76

! P7$+#$'&% ("2$#'( ($#:#.#D"$2")

! C%'$% "76#0+/%

D*1(8(<"# ?14:%*? )*;"

!"#$%#&'(')*+#



• E.%47%
! A.%&(4.% ."6%.%

! K"6%.$+ &%5%& (Flail chest)

! -$"47#(#.%&'

! I"7%(#(#.%&'

! J"$(+0$+ 5$"47#(#.%&'

! 8+/%*.%97%('&% L".$+/%

• B*4=+/% 50"4."
• -#:.",% :.%($#9 ,"0% &+27"
• B&'(."7$% 9#/%=$#'(
• 3"4.#74'&40%.$" 6#0"'(+
! -#0+#7+/"0+(+'

! C+%'("$+/% 9.%:+'

! C+>+N$" ,+'(.#*+/"

D*1(8(<"# )*%,1*-( :'+"/"

! E.%47% 90%:"

! O$*%.&( 7#=9%

! O$(#&'+&%;+/% 0"&#:+7%

! 3%.&#(+;+

! )",%(+:+

! B(+0 %0&#L#0

B$).0,$) $%<$)

!"#&(;<" 5*+-(:'2" ,1"48( ?14:%*? )*;"

S(;<( 4 *:1"+-'=, %"1*&',* )*: +,"1'#'=

E(.1" &'%( 51+,(%*9(

• C#94N% *.%&(4.% $% ,:% 7"'(%

!"#&(;<( *: V-IX 1(.1"

• )0%6% =%>(+(%

Q1"),41" ?*1/'= 1(."1"

• A.%&(4." I + II ."6.% - :"0+&% '+0%

! ?6+2$# 4,.4<"$# '% 5#:.",#7 %#.(" +0+ 
6.#$L4'%

! C#94N% 5#:.",% 5#(&142$+L &.:$+L '4,#:%

! C#94N 5$"47#(#.%&'

• )7.(#$#'( 30%

Q1"),41" :*/'= 1(."1"

• A.%&(4." X-XII ."6.% 7#94 6+(+ 4,.4<"$" '% 
5#:.",#7: 

! R"(."

! )0"=+$"

! F46."9%

0-'%'&)' %"-"$:

• M#&%0+=#:%$+ 6#0 + #(#&

• -#/%2%:% '" $% 5%05%;+/4 + $%:

! G%>%1

! -#&."("

! 846#&# ,+'%H"

• )&.%N"$+ 4,%L

• 3"'(%6+0$#'(, &."5+(%;+/"
• 8"*#.7+("(, L"7%(#7
• C#94N /" L"7%(# - +0+ 5$"47#(#.%&'

G(1"5'#":

• ?&'+9"$%;+/% O2

• -#7#N ,+'%H% 45#(."6#7 ."'5+.%(#.%

• )%:"(#:%(+ ,46#&# ,+'%H" 45.&#' 6#04

! -.":"$;+/% %("0"&(%="

• P$%09"(+;+
• 3" =%:+/%(+ 9.4,$+ &#> 5#54( 747+/"!

B$).0,$) '$,&/% ."60+

!'#( &(+," 5*91(:" (5 - 8% +9'= $",9*1(%'= 
5*91(:" ?14:%*? )*;")

@(-')" :'1(),%" +'-"

• 8";"0".%;+/%
! J#0%$

! O$'(.47"$( - (%60%

• @,%. 4 #6/"&%(

F*1,"-',(,  4 25 - 45% +-4&"#(9", 4+-(: 
4:14>(%'= 5*91(:":

• T.4,$#9 ,"0% %#.("
• E.%L"/" +0+ 6.#$L4'%

• K45(4." ,+/%*.%97"
• K"6%.$#9 &%5&%
• E.%47" 7+#&%.,%
! G#$(4=+/%

! E%75#$%,%

• G#$(4=+/" 504N%

0-'%'&)' %"-"$:

• M#&%0+=#:%$+ 6#0

• ?'"(1+:#'( $% ,#,+.
• G."5+(%;+/"
• -#."7"N%/ ,+'%H%
• BGT 7#<" 5#&%=%(+ 5#."7"N%/ '.;%

G(1"5'#":

• ?6"=6",+(+ ,+'%/$+ 54(

• ?&'+9"$%;+/%
• -# 5#(."6+ + %'+'(+.%$% :"$(+0%;+/%

8%<)$/+ .)7).

B 9 " ' - ' 9 ' ; ( + 4 + ( : % ' = 1 ( . " 1 " 
51(-*86(%'= %" %"#8"/( :9" :(-", %"+,"#( 
)"5") %($"9'+%* 5*)1(,"% *: ?14:%*? )*;".

C.'&%* 4+-(: $",9*1(%( ,1"48(

• )%#6.%N%/ ($%/2">N")
• -%, ' :+'+$"

• O$,4'(.+/'&" 5#:.","
• 3%'+1"
• -#.#D%/$% (.%47%

F*1,"-',(,  4 20 - 40% +-4&"#(9", 4+-(: 
4:14>(%'= 5*91(:".

• C#.(%0+("( /" :"N+ &#,:

! )(%.#'(+

! -."&# '",%7 5."0#7% ."6%.%

! E.+ +0+ :+>" 4,.4<"$" 5#:.","

!U#&%

! @,.4<"$" 5#:."," 90%:"

0-'%'&)' %"-"$:

• G#$(4=+/% 504N%
• F#0
! 8#:#,+ ,# '7%H"H% :"$(+0%;+/"

!U(",H% 5#:."D"$" '(.%$"

• G."5+(%;+/"
• E%L+5$"/%, (%L+&%.,+/%
• C#94N+ 5%.%,#&'%0$+ 5#&."(+ 504N%

! G#, :"N+L &%5%&% 49.#<%:% ,+'%H"

C;,(<(/( 1(+5'1"2'#( 4+-(::

• G#$(4=+/" 504N%
• O$(.%(#.%&%0$" 5#:.","

!"#$%#&'(')*+#



• 3"%,"&:%($+L 5#&."(% ,+/%*.%97"

G(1"5'#":

• @:"& 5#'47H%(+ $% 5#:."," &+27"$" 7#<,+$"!

• 8+'%/$+ 54(

• ?&'+9"$%;+/%
• P'+'(+.%$% :"$(+0%;+/% #6%:"=$%
• C#94N% + +$(46%;+/%

• C"L%$+2&+ '(%6+0+=#:%(+ =+, 9.4,$#9  &#>% (=% 
+ 5.#(+:)

K)0#"$%/+ 7/%,1"0"$).6

• 10 - 30% =%(:#."$+L 5#:.",% 9.4,$#9 &#>%

• T#(#:# 100% 4 '042%/4 5"$"(.%$($+L 5#:.",%.

I$1*2':

• A.%&(4.% ."6.% #>("(+ 504N% ($%/2">N")

• -.":"0+&+ 504N$+ 5.+(+'%&

• C#<" + '5#$(%$#, &#, '$%<$+L #'#6% 5.+

! 8"*"&%;+/+

! G%>14

! -4(#:%H4 %:+#$#7

0-'%'&)' %"-"$:

• E%L+5$"/%, (%L+&%.,+/%
• ?("<%$# ,+'%H"
• F#0
! C#<" '" 5.#/"&(#:%(+ 4 .%7" +0+ .4&4

• )7%H"$+ +0+ #,'4($+ ,+'%/$+ >47#:+

! 3+/" '+94.%$ =$%&

G(1"5'#":

• -#'47H%(+ $% 5#:."," &+27"$" 7#<,+$"

• 8+'%/$+ 54(

• ?&'+9"$%;+/%
• E#.%&%0$% ,."$%<% :%=,4L%
! C"D4."6%.$+ 5.#'(#. +=7"D4 V + VI ."6.% 4 
'.",H#/ %&'+0%.$#/ 0+$+/+

• P'+'(+.%$% :"$(+0%;+/% #6%:"=$%
• C#94N% + +$(46%;+/%

• C"L%$+2&+ '(%6+0+=#:%(+ =+, 9.4,$#9  &#>% (=% 
+ 5.#(+:)

L0#"$%/+ 7/%,1"0"$).6

C,9*1 4 $':4  ?14:%*? )*;" )1*$ )*#' 4-"$' 
9"$:4=

• C#<" 6+(+ 7%0+, /",:% :+,1+:

• )5."2%:% #,.<%:%H" $"9%(+:$#9  50"4-.%0$#9 
5.+(+'&%

• 8#:#,+ ,# &#0%5'% =%L:%N"$#9 504N$#9 &.+0%

• J"0+&+ *4$&;+#$%0$+ 7.(%: 5.#'(#.

0-'%'&)' %"-"$:

• -#:.",% =+,% 9.4,$#9 &#>%
• U+>("N+ =:4& 5.+ 4,+'%/4

• E%L+&%.,+/%, (%L+5$"/%
• -#."7"N%/ ,+'%H%
• )46&4(%$+ "7*+="7

• )7%H"$ ,+'%/$+ >47 $% #>("N"$#/ '(.%$+

G(1"5'#":

• K%$4 =%(:#.+(+, + (# 5# 7#94N$#'(+ L".7"(+2&+

• ?&'+9"$%;+/%
• E#.%&%0$% ,."$%<% :%=,4L%
• P'+'(+.%$% :"$(+0%;+/%

!"#$%#&'(')*+#



M%/9+"/+ 7/%,1"0"$).6

N",9*1(%" '-' 5(%(,1"%,%" ,1"48"

Q*18'1" +( 9(%,'-, ' 9"$:4= #( $"1*.6(% 4 
5-(41"-%*8 51*+,*14

0*-"5+ 5-4<" - ",(-(),"$"

• -#."7"N%/ '.2%$#9 .%,% 4'0",
• -#:"N%$#9 +$(.%(#.%&%0$#9 5.+(+'&%
• 8"*#.7%;+/" ,#H" >451" :"$"

0-'%'&)" +-')":

• E">&# 5.#9."'+:$# #>("N"H" ,+'%H%
• 3".:#=%, %9+(%;+/%
• )$+<"$+ +0+ #,'4($+ ,+'%/$+ >47#:+

• G%.,+#:%'&40%.$+ &#0%5'

! E%L+&%.,+/%

! )0%6# 54H"H" 540'%

! I+5#("$=+/%

• )45&4(%$+ "7*+="7

G(1"5'#":

• K%$# 5."5#=$%(+!

• 8+'%/$+ 54(

• ?&'+9"$%;+/%
• E#.%&%0$% ,."$%<% :%=,4L%
• C"L%$+2&% :"$(+0%;+/%
• C#94N% /" $"#5L#,$#'( (.%L"#'(#7+/"

*%1"0"$).6

019 4 5-(41"-%*8 51*+,*14

• 3%/2">N" 4'0", :"0+&" (.%47" 9.4,$#9 &#>% 
(5.+'4($# 4 70 - 80% '042%/":%)

• !"'(# 4,.4<"$# '% 5$"47#(#.%&'#7 + 
5."0#7+7% ."6%.%

• C#94N  /" +V0+: + ,# 3.000 ml &.:+ 4 ':%&+ 
50"4.%0$+ 5.#'(#.

I+-(: ?4.',)" )19' %"+,"#(

• I+5#:#0"7+/%
• )7%H"$% :"$(+0%;+/% %("0"&(+.%$#9  504N$#9 
&.+0%

0-'%'&)" +-')":

• E%L+5$"/%
• U#&
! E%L+&%.,+/%, 540' 50+(%&

! I+5#("$=+/%

! @=$"7+."$#'(

! F0",% L0%,$% &#<%

! W"D

• F#0
• )7%H"$+ ,+'%/$+ >47

G(1"5'#":

• 8+'%/$+ 54(, #&'+9"$%;+/%

• P'+'(+.%$% :"$(+0%;+/%
• C#94N% (.%L"#'(#7+/%
• E#.%&%0$% ,."$%<%

3"/0,9+2) 7(,G)

N",9*1(%" 5*91(:" ?14:%*? )*;" (4 35 - 70% 
+-4&"#(9").

• 8";"0".%;+/% / 4,%. 4 :#0%$
• F0%'( 5#:.",%
• -.#/"&(+0 :"0+&" 6.=+$"
• ?>(%. 5.",7"(

F*?4<" 4:14>(%" 5*#"9" K1"),41( 1(."1" 
'-' =(8",* / 5%(48*,*1")+".

0-'%'&)" +-')":

• E%L+5$"/%, (%L+&%.,+/%
• Q$%;+ =%(:#."$" 5#:."," 9.4,$#9 &#>%

• G%>%1 + L"7#5(+=+/"

• S+/%$#=%

G(1"5'#":

• )+75(#7%('&%
• K%$% 45#(."6% %'+'(+.%$" :"$(+0%;+/".

3"/0,9+2) 1+".)$&)

• 3%/2">N% =%(:#."$% 5#:.",% '.;%.
• 3%/2">N" 4 '%#6.%N%/$#7 4,"'4 (:#0%$).

• Q$%2%/$+ 4=.#& 7#.6+,+("(% + 7#.(%-0+("(% &#, 
=%(:#."$+L 5#:.",% 4#5>(".

D",*K'$'*-*?'#":

• O7+(+.% %&4($+ +$*%.&( 7+#&%.,%

• I"7#.%9+/% '% ","7#7
• X"0+/'&% 5#:.",%
• C#94N 5#."7"N%/ :%'&40%.+=%;+/" '.;%
• C#94N" #>("N"H" 5".+&%.,%
! I"7%(#5".+&%.,+/47

• C#94N% /" 5#/%:% %.+(7+/%
• C#<" $%'(%(+ L+5#("$=+/% #(5#.$% $% (".%5+/4 
0"&#:+7% +0+ $% $%,#&$%,4 ("2$#'(+

0-'%'&)' %"-"$:

• P.+(7+/" '.;% $%&#$ =%(:#."$" 5#:."," 9.4,+

• P$ 9 + $ # = $ + 6 # 0 &# / + $ " . " % 9 4 / " $ % 
$+(.#90+;".+$

• -."&#.,+/%0$" '7"(H" $"=%:+'$" #, ,+'%H%

• P4'&40(%;+/% – =:4& *.+&;+/" 5".+&%.,%

• -.#7"$" $% BGT

G(1"5'#":

• J%=,4>$+ 54(, :+'#&" &#$;"$(.%;+/" O2 

• O$(.%:"$'&% 0+$+/%
! )5#.% +$*4=+/% 4'0", #'0%61"$" '.2%$" 
*4$&;+/"

• Q% 5.#7"$" $% BGT
! )(%$,%.,$% (".%5+/% =%:+'$# #, :.'(" 
%.+(7+/"

• I+5#("$=+/% - ,%(+ J%=#5."'+$

• I+($% L#'5+(%0+=%;+/%

M)17"/)&) 6$A)

!")456"/( )19' 4 )14,*# 5(1')"1:%*# )(+' 

• ?6+2$# $%&#$ 5"$"(.%$($" (.%47", ."(&# &#, 
=%(:#."$"

• < 2% (.%47" 9.4,$#9 &#>%

• -#:."," :%(."$+7 #.4</"7 +7%/4 :"N4  '7.($#'( 
$"9# 46#,$" 5#:.","

D",*K'$'*-*?'#":

• @ 5".+&%.,4 '" $#.7%0$#  $%0%=+ 30 - 50 ml 
'".#=$" ("2$#'(+

! M46.+&%;+/%

! M+7*$% ,."$%<%

! O74$#0#>&% =%>(+(% '.;%

• )7%H4/" '" ,#(#& &.:+ 4 '.;" 

! )7%H"$# 54H"H" &#7#.% 4 ,+/%'(#0+

• )7%H"$% 5.#&.:1"$#'( 7+#&%.,% 4'0",
! 5.+(+'&% $% =+,#:" '.;%

! '7%H"$#9 ,+/%'(#0$#9 5.+(+'&%

!"#$%#&'(')*+#



• O'L"7+/% #>("N4/" 7+#&%.,
• ?(&0%H%H" 20  ml &.:+  += 5".+&%.,% ,.%7%(+2$# 
5#6#1>%:% '(%H"

7'85,*8' ' $%"2':

• F"&#:% (.+/%,%
! @5#.$% L+5#("$=+/%

! -#:"N%$ ;"$(.%0$+ :"$'&+ 5.+(+'%& 
($%6."&0" :"$" :.%(% + .4&4 4 5.+'4'(:4 
%.(".+/'&" L+5#("$=+/")

! E+L# '.;" (#'0%61"$+ '.2%$+ (#$#:+)

• -0+(%& 540'
• -%.%,#&'%0$+ 540'

! -40' .%,+/%0$" %.(".+/" '" '7%H4/" +0+ 2%& 
$"'(%/" 5.+ 4,%L4

• -#:+>"$ +$(.%(#.%&%0$+ 5.+(+'%& '7%H4/" 
#,0%=%& &.:+ += 504N% 4 '.;"

G(1"5'#":

• J%=,4>$+ 54(

• J+'#&" &#$;"$(.%;+/" O2

• -".+&%.,+#;"$("=% (4:"& 4 L#'5+(%0$+7 
4'0#:+7%)

! O=4="(%& - &#, =%'(#/% '.;%

• I+(%$ (.%$'5#.(

• O$(.%:"$'&% 0+$+/%
• 8."$%<% 5".+&%.,% (54$&;+/#7, % $"&%, + 
#5".%(+:$#)

G(;)*<(:

• E%75#$%,4 '.;% /" (">&# 4'(%$#:+(+
! I+5#("$=+/% /" 2"'(% 5#/%:% 4 (.%47+ 9.4,$#9 
&#>%

! ).2%$" (#$#:" /" (">&# 24(+

! 3%6."&0#'( :"$% :.%(% +=#'(%/" %&# 5#'(#/+ 
L+5#:#0"7+/%

• @:"& '47H%(+ $% (%75#$%,4 '.;%!

M$),1)06." "-0%G%>% )"$0%

I$1*2':

• )%#6.%N%/$+ 4,"'+

• -%,#:+ ' :+'+$"

• G.%> (.%47% 9.4,$#9 &#>%

• @,%.;+ <+:#(+H%

• Q%(:#."$% (.%47% 9.4,$#9 &#>%
• -.+'4($# &#, /",$" #, >"'( #'#6% &#/" 47+.4 
$%&#$ '%#6.%N%/$#9 4,"'%, #, 2"9%:

! 85% 47+.4 $% 0+;4 7"'(%

! 10 - 15% <+:+ '(+9$4 ,# 6#0$+;"

- 1/3 47+." 4 5.:+L 6 '%(+

- R#> 1/3 47+." ,# +'("&% 5.:+L 24 '%(%

• @:"& #6%:"=$# 5#'47H%(+ $% #>("N"H" %#.("!

B'+()2'#" "*1,(

• J.'(% (.%47" %#.(": .%'0#/%:%H" =+,% &.:$#9 
'4,%

! G.: .%'0#/%:% + #,04614/" "5+("0$+ '0#/ 
(tunica intima) #, 7+>+N$#9 '0#/% (tunica 
fibroelastica) %#.("

• !"#$%&'$(:

! C%0% 5#:.",% "5+("0% 4'0", $%90" 
,";"0".%;+/", $% (%2&%7% 9," /" %#.(% 
."0%(+:$# *+&'+.%$% ($5.., 5.+'4'(:#7 
6#2$+L 9.%$%)

! G.: 5#, :"0+&+7 5.+(+'&#7 40%=+ &.#= (4 
5#:.",4 + &.2+ '"6+ 54( &.#= '0#/ =+,% %#.("

! O'(%H"$+ + #>("N"$+ =+, /" 5#,0#<%$ 
.45(4.+

! 3%/2">N" $%'(%/" $% 7"'(4 #,:%/%H% 0":" 
5#(&142$" %.(".+/", + $% $+'L#,$#7 ,"04 
%#.("

• )*&%&+,& %$*$':

! K"(.#'(".$%0$+ +0+ +$(".'&%540%.$+ 6#0

! F#0 4 0"D+7% +0+ $+= $#94

! -#."7"N%/ ,+'%H%

! 3"/",$%&+ &.:$+ 5.+(+';+ $% .4&%7%

! I+5".("$=+/% $% .4&%7% 4= '7%H"$ +0+ 
#,'4(%$ 540' $% $#9%7%

! ?("<%$# 94(%H"

• -".$/&0$:
! 8+'%/$+ 54(

! J+'#&" &#$;"$(.%;+/" O2

! ?,.<%:%(+ $+=%& &.:$+ 5.+(+'%&

- O$(.%:"$'&% 0+$+/%, %0+ 7+$+7%0$# ,%:%H" 
+$*4=+/"

! I+(%$ (.%$'5#.(

- J%'&40%.$% L+.4.9+/%

!"#$%#&'(')*+#



M$),1)06.) )6F+.6+2)

0-'%'&)" +-')" -'&' %" ?4;(/( '-' 
:"96(/(, *,4:" '8(

N",9*1(%" 5*91(:" ?14:%*? )*;"

• -#:"N%$+ +$(.%(#.%&%0$+ 5.+(+'%&

• ?6.$4(+ (#& &.:+ += ,"'$" 5."(&#7#." 4  :"$" 
:.%(% + 9#.H"9 ,"0% (.45%

! 3%6."&0#'( /4940%.$+L :"$%

! K45(4.% &%5+0%.%

0-'%'&)' %"-"$:

• M+:+,$% 5."6#/"$#'( 5#54( 5"0".+$":
! T0%:" + 0+;%, :.%(% + .%7"$%

• Q%&.:%:1"$", +'&#0%2"$" #2+
• 3%6."&0#'( /4940%.$+L :"$%
• C#94N% *.%&(4.% '(".$47% +0+ #6#-'(.%$+ 
'".+/'&+ 5."0#7 ."6%.%

G(1"5'#":

• 8+'%/$+ 54(

• A+&'%;+/% :.%($#9 ,"0% &+27"
• J+'#&% &#$;"$(.%;+/% O2

• P'+'(+.%$% :"$(+0%;+/% 
• O$*4=+#$% 0+$+/%
• BGT 7#$+(#.+$9

! + %$(+>#& #,"0# (&#, +=.%<"$" L+5#("$=+/")

• I+(%$ (.%$'5#.(

8,70,$) &+2)F$)'1%

• 3%/2">N" 4'0", =%(:#."$" 5#:.","

! C#94N" + &#, #(:#."$"

• 3%/2">N" :+(%0$% 49.#<"$#'(
• 3%/2">N" 4,.4<"$# ' ,.49+7 5#:.",%7%

D",*K'$'*-*?'#":

• -.+(+'%& $% %6,#7"$ .%'("

• K%'(" + 5.+(+'%& 4 %6,#7"$4

! )%,.<%/ %6,#7"$% '" &.#= .45(4.4 ,+/%*.%97" 
4(+'&4/" 4 9.4,$+ &#>

! Q%'(#/ + '(.%$940%;+/% ;.":%

! ?9.%$+2"H" 4,+'%/%

! -#7".%H" 7",+/%'(+$%0$+L #.9%$%

• 90% '042%/":% '" ,#9%D% $% 0":#/ '(.%$+ 
,+/%*.%97"

! R"(.% ':#/#7 :"0+2+$#7 >(+(+ ,"'$4 '(.%$4

• ):%&% 5#:.",% 9.4,$#9  &#>% +'5#, 5"(#9  ."6.% - 
5#'47H%(+ $% 5#:.",4 %6,#7"$%!

• ):%&% 5#:.",% %6,#7"$%  +=$%, 476+0+-&4'% - 
5#'47H%(+ $% 5#:.",4 9.4,$#9 &#>%!

0-'%'&)' %"-"$:

• ?'0%61"$ ,+'%/$+ >47

! ?6+2$# 4$+0%(".%0$#

! -".&4'+/#7 '" ,#6+/% 5#(74# =:4&

• ?("<%$# ,+'%H"
• @,461"$ %6,#7"$ (+'5#, .%:$+ 9.4,$#9 &#>%)

• ?6+2$# '" $" 7#94  24(+ =:4;+ ;.":$" 
5".+'(%0(+&"

G(1"5'#":

• 8+'%/$+ 54(

• J+'#&" &#$;"$(.%;+/" O2

• P'+'(+.%$% :"$(+0%;+/% 
• O$(.%:"$'&% 0+$+/%
• BGT 7#$+(#.+$9

• 3%=#9%'(.+2$% (46%

• O=6"9%:%(+ E."$,"0"$64.9#: 5#0#<%/ (5#0#<%/ 
$% 0"D+7% 9," /" 90%:% $+<% #, $#94

!"#$%&) 2%&>).)

!"#&(;<( 5(%(,1"%,%" 5*91(:"

• K"(&# &#, =%(:#."$" 5#:.","

• C#94N% /" '5#$(%$% 5".*#.%;+/%, &#,:

! J"0+&#9 + $%'+0$#9 5#:.%N%H%

! ?>("N"H% =+,% "=#*%94'% (&%.;+$#7...)

0-'%'&)' %"-"$:

• M#&%0$% #'"(1+:#'( + 6#0

• ?("<%$# 94(%H"
• -#."7"N%/ ,+'%H%
• ?(5#. 5.+ 5%'+:$+7 5#&."(+7% :.%(%

• G#, 5".*#.%;+/" /",H%&% 4 7",+/%'(+$47

! C",+/%'(+$%0$+ "7*+="7

! C",+/%'(+$+(+'

! )45&4(%$+ "7*+="7

• U#&

G(1"5'#":

• 8+'%/$+ 54(

• U(# .%$+/% +$(46%;+/%
• O$*4=+#$% 0+$+/%, #,.<%:%(+ $+=%& &.:$+ 
5.+(+'%& (100 mm Hg)

• I+(%$ (.%$'5#.(

3"$"9+#/) 7"#$%&) 2%&>).)

I%*+ )*1*$'9%'= =(8')"-'#"

• Q%,"'$# (,";%, '0%6#:+,+)  +0+ 4  5#&4>%/4 
'4+;+,%

0-'%'&)" +-')":

• R%& 6#0, L"7%("7"=%
• G%'$+/" $%'(%/4 '4<"H% ('(.+&(4.") '% 
5.#9."'+:$+7 #>("N"H"7 94(%H%

G(1"5'#": 

• -.:% 5#7#N: $"4(.%0+=%;+/% L"7+&%0+/" ('%7# 
(#&#7 5.:#9 '%(% #, 5#:.",") 

• )-KB!OEO -BKA?KPSOR@ RB8YPGP - ':%&# 
5#:"N%H" 5.+(+'&%  4  /",H%&4  (4$#'  L.%$" +0+ 
("2$#'(+,  5#:.%N%H", ,%:%H" &#$(.%'($+L 
. % , + # 0 # > & + L  ( " 2 $ # ' ( + ) / " 
G?3EKPO38OG?JP3?

• O$(.%:"$'&% &#."&;+ / % 7"( %6#0+2&#9 
5#."7"N%/%,  %$(+6+#('&% (".%5+/%, +'L.%$% (%&:% 
,% '" =%#6+0%=+ /",H%& (/"/4$#'(#7%)

• ?5".%(+:$# #(&0%H%H" '(.+&(4.% ($"+=:"'%$ 
"*"&%() 

M$)=%"<$"/=+2)(/) $,70,$)

• K"0%(+:$# ."(&% 5#:.",% 
!  <3% &#, (.%47% 9.4,$#9 &#>%

• R%:1% '" + &#, #(:#."$" + &#, =%(:#."$" 5#:.","

• J+'#&% '(#5% '7.($#'(+ (>30%)

• C#94N% 4,.4<"$% *.%&(4.% 5.:+L (.+ ."6.%

D",*K'$'*-*?'#":

• @ 80% '042%/":% /" 4 $+:#4  &%.+$"  (.%2:" 
(.%L"/")

• J%=,4L $%90# +'54H%:% 50"4.%0$+ 5.#'(#.

• E"$ = + # $ + 5$ "47# (# . % &' # ( 5 # . % $ $ % 
,"&#75."'+#$4 ,."$%<4

0-'%'&)' %"-"$:

• -#."7"N%/ ,+'%H%

!"#$%#&'(')*+#



! 8+'5$"/%

! E%L+5$"/%

• ?2+90",%$ '45&4(%$+ "7*+="7

• I"7#5(+=+/" (&.: 4 +'514:&4)
! ):"<% &.:

• Q$%;+ ("$=+#$#9 5$"47#(#.%&'%

G(1"5'#":

• 8+'%/$+ 54(

• U(# .%$+/% +$(46%;+/%

! -.%:+0$+ #,%6+. '(.%$" &#/4 (."6% 
+$(46+.%(+ 7#<" '5%'+(+ <+:#(!

• I+(%$ (.%$'5#.(

• J%<$# 4 (".%5+/+
! )(%.+/+ (">&# 5#,$#'" + 7%H" 5#:."," 
9.4,$#9 &#>%

- -.",:+,"(+ 7#94N" 5#9#.>%H"!

! 8";% 7#94 =%,#6+(+ =$%2%/$4 5#:.",4 #.9%$% 4  
9.4,$#7 &#>4 6"= #>("N"H% '&"0"(%

- ?,'4'(:# *.%&(4.% $% .(9 '$+7;+7% $" 
47%H4/" '47H4 + #5."=!

!"#$%&% 0$<,=)

@/)0"1+2) )<&"1%/)

A.:*8(% #( 5*:(6(% %" ,1' +51",":

• B5+9%'(.+/47
• C"=#9%'(.+/47
• I+5#9%'(.+/47
• ):%&+ #, H+L  ,%1" 5#,"1"$ $%  0":+, ;"$(.%0$+ 
+ ,"'$+ ,"#

! @&45$# ,":"( ."9+#$%

D(1',*%(48 - (5',(- 5(1',*%("-%*? 
51*+,*1"

• -".+(#$"%0$+ #.9%$+

! R"(.%

! )0"=+$%

! W"04,%;

! W42$% &"'%

! S.":% ($%/:"N+7 ,"0#7)

• K"(.#5".+(#$"%0$+ #.9%$+

! -%$&."%' ($%/:"N+7 ,"0#7)

! F46."9

! @."(".

! 8#H% >451% :"$%

! P6,#7+$%0$% %#.(%

! C#&.%N$% 6">+&%

! K"5.#,4&(+:$+ #.9%$+

•

• F#0"'( +0+ 5#:.",% ."(.#5".+(#$"%0$+L #.9%$% 
2"'(# ,%/" 6#0 4 0"D+7%

! -#:.",% 5%."$L+7%(#=$+L #.9%$% +=%=+:% 
(">&# &.:%:1"H" + >#&.

! -#:.",% >451+L #.9%$% ,#:#,+ ,# +=0+:%H% 
'%,.<%/% + 5".+(#$+(+'%

!"#$%&% 2%0$%

!"#9(<', "-' ' %"#&(;<( 5*91(H'9"%' 
".:*8'%"-%' *1?"%

• A.%&(4.% VIII-XII ."6.% ,"'$#

019"96(/( 8*>( .',':

• )5#.#, 4$4(%. &%5'40"
• F.=#, 4 5".+(#$"%0$+ 5.#'(#.

!"#$%&% 6(%9+/%

D*91(H(%" %"#&(;<( 4$ 5*91(:4 IX-XI 1(.1" 
-(9*

M")* )19"1'

0"5+4-" +-($'%( &'%' :" ;*) %"+,"#( 
+5*1'#(, *:%*+%* *:-*>(%*

• G%, $%'(%$" .45(4.% &%5'40" - 6.= .%=:#/ >#&%

!"#$%#&'(')*+#



!"#$%&% 7)/.$%)6)

!"-"$' +( 4 )*%,"),4 +" -48."-%'8 :(-*8 
)'&8(%*? +,4."

• 3%90% ,";"0".%;+/% 5.#+=:#,+ „'",0#” 5#:.",4

!( )19"1' *.'-%*

O $ - ' 9 "/ ( : ' ? ( + , ' 9 % ' = ( % $ ' 8 " 4 
1(,1*5(1',*%("-%' 51*+,*1

• I+5#:#0"7+/%
• U#&
• O$*"&;+/%

!"#$%&% N%(,A)

T(-4:"&%" )'+(-'%", (%$'8'

A)4,%' 5(1',*%','+

L*-, *+(,6'9*+,, :(K"%+, $",(?%4,' 8';'<' 
,1.4;%*? $':"

!"#$%&% A$%#)

B(.(-* 21(9* 

• K%'+5%H" 6%&(".+/%
• P&4($+ 5".+(#$+(+' 

! (7#<" $%'(%(+ + =% 6 '%(+)

G"%)* 21(9*

• C%H" 6%&(".+/%
• P&4($+ 5".+(#$+(+' 

! ($%'(%/" #6+2$# $%&#$ 24 - 48 '%(+)

J+2)'/"60+.) 7"#$%&) )<&"1%/)

I?-"9%*8 +,'?%4 :* .*-%'2(

!"#&(;<' 4$1*&%'2' K","-%*? '+=*:":

• T.">&% 4 5.#;"$+ '(%H%

• -."&%'$% ."%$+7%;+/%
• 3"%,"&:%($% $%,#&$%,% ("2$#'(+
• M#>" 5#'(%:1"$% ,+/%9$#=%
• -."&%'$% #,04&% # L+.4.>&#/ +$(".:"$;+/+

0":" ,1(." 5*+48/",'?

• G%.%&(".+'(+2%$ 7"L%$+=%7 5#:.","

• -#:.",% ,#H"9  ,"0% 9.4,$#9 &#>%, 0"D%, 
'0%6+$'&#9 +0+ 5".+$"%0$#9 5.","0%

• I+5#:#0"7+2$+ >#& $"4'(%$#:1"$#9 4=.#&%

• 8+*4=$# 6#0%$ (.64L

• F#0 4 $"5#:."D"$#7 .%7"$4

L*- )*: 5*91(:( ".:*8(%"

• 8+*4=$% #'"(1+:#'(
• F#0 '" 5.#/"&(4/" 4 .%7" 
! )46,+/%*.%97%0$+ #.9%$ ('0"=+$%?)

• F#0 '" 5.#/"&(4/" ,4< 0"D% 

! K"(.#5".+(#$"%0$+ #.9%$ (646."9?)

• E:.,#N% %6,#7+$%0$#9 =+,%
! 3+/" 5#4=,%$ =$%&!

! G.:%:1"H" $" 7#.% +=%=:%(+ .+9+,+("(:

- @&#0+&# $"7% '0#6#,$#9 L"7#90#6+$%

- @&#0+&# &.:%.+ 4 ."(.#5".+(#$"%0$+ 5.#'(#.

A)4,%' ".:*8(%

• P&4($# ,+*4=$# =%5%1"H" 5".+(#$"47%, 
$%'(%0# 4'0", 5#:."," +0+ #6#1"H%

• -".+(#$"%0$+ +=0+: &#$(%7+$+.%$#9 '%,.<%/% 
+= ;.":%

! O$*"&;+/% 5".+(#$"47%

! I"7+/'&# ,"/'(:# (<"04,%2$% &+'"0+$%, 
,+9"'(+:$+ "$=+7+)

! -%.%0+(+2&+ +0"4'

! E#&'+2$+ >#& (."'#.5;+/% (#&'+$% 54("7 
5".+(#$"47%)

• O$(.%5".+(#$"%0$# &.:%:1"H"
• @.9"$($# #5".%(+:$# 0"2"H"

M%$)7+2) 7"#$%&) )<&"1%/)

!'#( %"#9">%'#( 51(2'$%* :'#"?%*+,')*9",' 
5*91(:4

M(&',' 4+,"%*96(%( +'85,*8(

N",9*1(%( 5*91(:(:

• 8+'%/$+ 54(

• O7#6+0+=%;+/% :.%($#9 ,"0% &+27"$#9  '(46% 
(%&# +7% +$,+&%;+/%) 

• J+'#&" &#$;"$(.%;+/" O2

• P'+'(+.%$% :"$(+0%;+/% (5# 5#(."6+)

• 3OUEP $" ,%:%(+ $% 4'(%

• ?5".%(+:$#  0"2"H" / " +$,+:+,4%0$# 
+$,+&#:%$#

D(%(,1"%,%( 5*91(:(:

• P&# /" 5.#6#/$+ 5.",7"( 4  .%$+, 3B JP8OEO 
TP!

! B:"$(4%0$# 9% 5# 5#(."6+ '&.%(+(+, %0+ 
#'(%:+(+ ,% :+.+

• G#, :"0+&+L .%$% (.64>$+ #.9%$+ 7#94  6+(+ 
+'(+'$4(+ &.#= .%$4.

! 3B -?G@UPJPEO H+L#:# :.%N%H" 4 (.64L!

! -."&.+(+ JMPW3?C 9%=#7

! -#(#7 5."&.+(+ )@J?C (&%$+$#7, 9%=#7 +0+ 
%047+$+/47'&#7 *#0+/#7

!"#$%&% ,$"'%/+0)(/+= "$')/)

!"#$%&) <,<$%')

50% +9'= ".:*8'%"-%'= 5*91(:"

N",9*1(%( 5*91(:"

• 8+."&(%$ 4,%.%; 4 0"D%

• -#'47H%(+ &#, 

! -."0#7% IX-XII ."6.%

! -."0#7% T12 - L2 5.>1"$%

• P&;"0".%;+/% / ,";"0".%;+/%
! -#:.",% ."$%0$" %.(".+/" +0+ :"$" 

D(%(,1"%,%( 5*91(:(

• J%(."$# #.4</"
• @6#,$" .%$"
• K"(&# /" +=#0#:%$% 5#:.",% 646."9%
! ?6+2$# /" 4,.4<"$% '% 5#:.",%7% ,.49+L 
%6,#7+$%0$+L #.9%$%

0-'%'&)" +-')":

• C%'+:$% L"7%(4.+/%
! @ 80% '042%/":% 4=.#& /" 5#:.",% 646."9%

! 3"9%(+:%$ $%0%= $" +'&1424/"  5#:.",4!

!"#$%#&'(')*+#



• ?'"(1+:#'( $%  ,#H+7 ."6.+7%, 9#.H+7 
0476%0$+7 5.>1"$#:+7%

• M#&%0+=#:%$+  6#0 4 %6,#7"$4, 0"D+7% , 
5."5#$%7%

• -%05%6+0$% 7%'%
• )4&4'+#$+ ("'( 5#=+(+:%$

!"#$%&) ,$%0%$)

E(,)* (8"/( *: 2% 5*91(:" ,1.4=")

C.'&%* 4+-(: 5(%(,1"%,%( ,1"48(

0"1:'%"-%' $%"): '$ 1"%( 4 :*/(8 :(-4 
".:*8(%" '$-"$' 8*)1"<"

!"#$%&) 1".$)G/% <%-+.%

F(="%'$"8:

• Q%(:#."$% 5#:.",% L+5#9%'(.+/47%
• )%#6.%N%/$+ 4,"' - 5#/%'!

• A.%&(4." &%.0+;"
• -"$"(.%$($% (.%47% L+5#9%'(.+/47% +0+ 
5".+$"47%

U)+,1"5(1',*%("-%" 145,41" 8*)1"<%( 
.(;')(

• @.+$ 5.+'4(%$:

! 5#(&#<$# 476+0+&%0$#

! 4 5.","04 5.",H"9 ,"0% $%(&#0"$+;"

! 4 '&.#(474

! 4 5".+$"474

• )"&4,%.$% +$*0%7%;+/% (&+:% 4.+$#7
• 8+=4.+/% (#("<%$# 7#&."H")
• I"7%(4.+/%
• ?'"(1+:#'( +=$%, 546+2$" '+7*+="

O%,1"5(1',*%("-%" 145,41" 8*)1"<%( 
.(;')(

• 3%9#$ =% 7#&."H"7

• 3"7#94N$#'( 7#&."H%
• U#&
• 3%,4(#'( %6,#7"$%

!"#$%&) ,$%0$%

F(="%'$"8: 

• 3%90% ,";"0".%;+/% (7#&.%N$% 6">+&% '" #(&+$" 
#, 4."(.")

• -%, $% 5.",7"( +0+ 4,%.%; 4  5".+$"47 (9.",%, 
'",0#)

0-'%'&)" +-')":

• G.: $% '5#1%>H"7 #(:#.4 4."(."

• -".+$"%0$" 7#,.+;" 
! ('+7"(.+2$" - 4 #60+&4 0"5(+.%)

• I"7%(#7 '&.#(47%

!"#$%&) '%/+0)(/+= "$')/)

!"#&(;<( +4 5*91(:( 84;)'= +5*6";/'= 
?(%',"-%'= *1?"%"

0-'%'&)" +-')":

• ?6+2$# 3ORB #5%'$# 5# <+:#( 

• J"#7% 6#0$# 
• O=.%<"$# &.:%:1"H"
• O=.%<"$% 4=$"7+."$#'( 5%;+/"$(%

G(1"5'#":

• G#$(4=+/": 5#54( 5#:.",% ,.49+L ,"0#:% ("0% 
(=%:#/, L0%,$" #60#9")

• K%$" (."(+.%(+ &%# + .%$" #'(%0+L ,"0#:% ("0%

• P:40=+/% &#<" 5"$+'% +0+ '&.#(47%

! -."&.+(+ 2+'(#7, :0%<$#7 (&%$+$#7

• G#750"($% %754(%;+/% 5"$+'%
! E."(+.%(+ &%# + %754(%;+/" #'(%0+L ,"0#:% 
("0%

• )(.%$% ("0% 4 4."(.+
! 3B 5#&4>%:%(+ :%D"H"!

• -"$+' 4>(+$4( .%/'*".>04'#7
! -."'"N+ &#6+0+;4 .%/L'*".>04'% &0">(+7%, 
+ (%&# 9% #(:#.+(+

!"#$%#&'(')*+#
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8

I"."1"0"$/+ 6+60%1
M*)*8*,*1%' +'+,(8 &'%' +)(-(, 4:*9" 
)'&8(%*? +,4." ()*+,' ' $?-*.*9'), +" 
51'5":"#4<'8 8()'8 ,)'9'8" (8';'<', 
-'?"8(%,', ,(,'9(, K"+2'#(, )*>"...)

8)9#"2 ("."1"0"$/"' 6+60%1)

III %(:(6": C: (),*:(18" +( +,9"1" 
%(41"-%' ?1(.(%. C% +( 5*,*8 +"9'#" ' 
K*18'1" %(19%4 2(9.

IV %(:(6": 74+(:%' 4$:4>%' 8($*-:(18 
&-"%)*9',* +(?8(%,'1" 4 42 - 44 +*8',". 
79")' +*8', +( ,*)*8 &(,91,( ' 5(,( 
%(:(6( :'K(1(%2'1" %" :(18*,*8 , 
+ ) - ( 1 * , * 8 ' 8 ' * , * 8 , " : " 6 * 8 
:'K(1(%2'#"2'#*8 %"+,"#4 ()+,1(8',(,'.

• ?, (#9 4=,4<$#9 7"=#,".7% 4  +'(#7 5".+#,4 
$%'(%/" + 9"$+(#4.+$%.$+ + '.2%$#  -  '4,#:$+ 
'+'("7,  =%(# '" 2"'(#  /%:1%/4 4,.4<"$" 
%$#7%0+/"

V %(:(6": D*#"964#4 +( 545*62' 14)4, :9" 
:"%" )"+%'#( ' %*?4. E"$9*# =1*%*-*;)' ':( 
*: 51*)+'8"-%*? )" :'+,"-%*8 )1"#4: ;")( ' 
+,*5"-" ,() *: XVI %(:(6(.

VI %(:(6": F($(%='8 +( ,1"%+-K*18';( 4 
=1+)"9'24. D45*62' 14)4 ' %*?4 +( +"9'#"#4 
54, %"51(:, ,")* :" +4 -"),*9' ' )*-(%" 
4+8(1(%' 54, +5*6".

VII %(:(6":

• B$L#$,.%0$% #'+*+&%;+/%: 4 L.'&%:+-2%:" 
7#,"0" &#'(+/4  5.#,+." :%'&40%.$+ 545#1%&, 
L.'&%:+;% #'+*+&4/" + 4 ':%&#/ &#'(+  $%'(%/" 
5.+7%.$+ #'+*+&%;+#$+ ;"$(%..

• K#(%;+/% 4,#:%: .4&" +,4  4  '5#1%>H4 .#(%;+/4 
#, 90 '("5"$+, (" '4  *0"&'#.+ $%5.",, % 5%0%; 
'5#1%. 3#9" +,4 4  4$4(.%>H4 .#(%;+/4  =% +'(+ 
49%#, 5% '4 *0"'#.+ 5#=%,+, % :"0+&+ 5.'( 
4$4(.%

VIII-XX %(:(6": V"96"#4 +( +()4%:"1-%' 
*+'K')"2'*%' 2(%,1' ((5'K'$%" #($?1").

X %(:(6": D1*2(+*8 )"9',"2'#( %"+,"#4 
$?-*.*9'. 

XII %(:(6": S',"9 (8.1'*% #( K*1-8'1"%, 
8(/" '8" 4 K(,4+, ' :"6( +"8* 1"+,( ' 
+"$1(9".

L&(+.% ("."1"0"$/"' 6+60%1)

7)(-(,

• C"L%$+2&% 5#(5#.% ("0"'$+7 #.9%$+7%

! P&'+/%0$+ '&"0"( (0#6%H%, &+27"$+ '(46, 
9.4,$+ &#>)

! P5"$,+&40%.$+ '&"0"( (4,#:+)

• )+'("7 5#049% =% 7+>+N", 0+9%7"$(" + ("(+:"

• K"=".:#%. ("0"'$#9 &%0;+/47% + *#'*#.%

• I"7%(#5#"=% 4 &#>(%$#/ '.<+

7)(-(,%' 8';'<'

• 849%2&% 7+>+N$% :0%&$% '% 5#5."2$#7 
5.49%:#>N4

• J#1$+ 5#&."(+

J1+)"9'2"

• G%.%&(".+'(+&"
! ?9.#7$% #(5#.$#'( $% 5.+(+'%&

! 3" '%,.<+ &.:$" '4,#:" $+ $".:"

• E+5#:+ L.'&%:+;%: 

! B0%'(+2$% L.'&%:+;%: 

- 8#7+$+.%/4 "0%'(+2$% :0%&$%

- 35.., 4>$% >&#1&%, "5+90#(+'

! I+/%0+$% L.'&%:+;%: $%/5.+'4($+/% 4 
#.9%$+=74

- )%,.<+ 6%0%$'+.%$4 &#0+2+$4 &#0%9"$+L 
:0%&%$% + 7"D4N"0+/'&" '45'(%$;".

- -.+7".: ."6%.$" L.'&%:+;", &.45$+ ,+/'%/$+ 
54(":+, "5+*+=$" 50#2", %.(+&40%.$% 
L.'&%:+;% 

! A+6.#=$% L.'&%:+;%: 

- 8#7+$+.%/4 &#0%9"$% :0%&$% 4 5%.%0"0$#7 
.%'5#.",4

- O7% #,0+&" +=7"D4 94'(#9 :"=+:$#9 (&+:% + 
L+/%0+$" L.'&%:+;".

- 35.., +$(".:".("6.%0$+ ,+'&4'+, 5.+5#/+ 
("(+:%, 546+2$% '+7*+=%, 7"$+'&4'+

0*+,

• T.%D% &#'(+
! G#75%&($% (&#.(+&%0$%) &#'( - 94'(+ 
'5#1%>H+ '0#/ '%'(%:1"$ #, '+'("7% 
&.4<$+L 0%7"0%: #'("#$%

- M%7"0% - ;+0+$,.+2$+ '0#/ &%0;+*+&#:%$#9 
:"=+:$#9 (&+:% &#/" '(:%.%/4 #'("#60%'(+

- I%:".=#: ;"$(.%0$+ &%$%0 - '%,.<+ &.:$" 
'4,#:" + $".:"

- J#0&7%$#:+ &%$%0+ - 5#5."2$+ &%$%0+ &.#= 
0%7"0" &#/+ 5#:"=4/4 I%:".=#:" &%$%0" 
7"D4'#6$#, '% 5".+#'(#7 + '% "$,##'(#7

! )5#$9+#=$% &#'( - >451+&%:% &#'( &#/% 
+'54H%:% 7",40%.$+ &%$%0, $%'"1"$% 
N"0+/%7% &#'($" '.<+

! 849" &#'(+ +7%/4 ,+/%*+=4 + ,:" "5+*+="

- 8+/%*+=% 5.",'(%:1% #'#:+$4 ,49" &#'(+, 4 
#60+&4 /" >451"9 ;+0+$,.%

- B5+*+=" $#'" =90#6$" 5#:.>+$"

- 8#& (.%/" .%'(, #, ,+/%*+=" +L #,:%/% 
"5+*+=$% 50#2% (”*+=%”)

! G.%(&", 51#'$%(" + $"5.%:+0$" &#'(+:

- G#75%&($% &#'( /" 4 #60+&4 (%$&+L 50#2%, % 4 
H+L#:#7 '"$,:+24 /" '5#$9+#=$% &#'(

• E+5#:+ 7"D4N"0+/'&+L  :0%&%$% 4  &#>(%$#7 
(&+:4

! G#0%9"$%

- G#0%9"$ - &.4(+ 5.#("+$ #9.#7$" #(5#.$#'(+ 
$% +'("=%H". 8%/" ':"(04 6#/4 0+9%7"$(+7% + 
("(+:%7%

! B0%'(+2$%

- B0%'(+$ - "0%'(+2$+ 5.#("+$. )%'(#/%& 
0+9%7"$%(% + ("(+:% (~5%), &%# + $"&+L 
L.'&%:+;%

• -".+#'(
! )5#1% #60%<" &#'(

! J"#7% ,#6.# +$".:+'%$ + :%'&40%.+=#:%$

I"."1"0"$/+ 6+60%1
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1

! J%<$% 40#9% 4 .%'(4 &#'(+

! O 7",40%.$+ &%$%0 +7% "5+("0 - "$,##'(

8)9#"2 ."-0)/"' 0.+#)

U%:($8"-%" *+'K')"2'#"

• T4'(# :"=+:$# (&+:#  #'+*+&4/" ,+-."&($#, 6"= 
L.'&%:+2%:#9 '(%,+/47%

• -.+7".: 51#'$%(" &#'(+ + &0%:+&40%

! ):" #'(%0" &#'(+ "$,"=7%0# .%'(4 '%7# 4 
>+.+$4, =%L:%14/4N+ 5".+#'(4

U%=*%:1"-%" *+'K')"2'#"

• @ "76.+#$%0$#7 :"=+:$#7 (&+:4 5.:#  '" '(:%.% 
L.'&%:+2%:+ 7#,"0 &#'(+, % 5#(#7 (%  L.'&%:+;% 
&%0;+*+&4/"

! -.#;"' $%5.",4/" #, ;"$(.% #'+*+&%;+/" &% 
"5+*+=%7%

! 3% &.%/4 .%'(% &#'(+ L.'&%:+;% 5."#'(%$" 
'%7# 4 #60+&4 (%$&" &%5" $% "5+*+=%7% - 
%.(+&40%.$% L.'&%:+;%

• 849" &#'(+ 4 ,4<+$4 .%'(4 "$L#$,.%0$#

8%',()A+2) $)60) ."60+

J*18*%"-%' 4,'2"#' %" )*+,

• @ ,"(+H'(:4, L#.7#$ .%'(% '(+740+>" .%'(

• @ 546".("(4 '" 4&1424/4 + 5#0$+ L#.7#$+:

! 3%/5." ,#:#," ,# 46.=%$#9 .%'(%

! -#(#7 ,#:#," ,# 46.=%$#9 =%(:%.%H% *+=% + 
=%4'(%:1%H% .%'(%

F(="%'&)' 4,'2"#' %" )*+,

• I#/(". - A#0&7%$#: =%&#$:

! C"L%$+2&% '+0% 4 *+=+#0#>&#7 #5'"94 ,"04/" 
'(+740%(+:$# $% &#'( 

! C"L%$+2&% '+0% +=:%$ #5'"9%, 7"D4(+7, &#2+ 
.%'(

• K4 - J#0*#: =%&#$:

! G#>(%$" 9.",+;" '" *#.7+.%/4 5%.%0"0$# '% 
5.%:;"7 ,"/'(:% '+0" + ."7#,"0+.%/4 '" 4 
'&0%,4 '% 5.#7"$%7% (#9 5.%:;%

! 849" &#'(+ '4 $%/,"61" 4 '.",+$+, /". /" (4 
'+0% &.+:1"H% $%/:"N% 

! G.+:" &#'(+ '4 $%/,"61" (%7# 9," /" 7%&'+747 
&.+:+$"

• 8"0 -">#: =%&#$:

! ?5("."N"H" $% =90#6#:" +$L+6+(#.$# ,"04/" 
$% .%'(

• F#."0+/": =%&#$:

! )$%9% 7+>+N% /" 5.#5#.;+#$%0$% H"9#:#/ 
,4<+$+

I"."1"0"$/+ 6+60%1
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8

E%."0.+#/% 7"#$%&%
0*: 8()*,)'9%'= 5*91(:" :*-"$' :* 
'%K-"8"2'#( ()19%' +4:*9' +( ;'1( ' 
5*+," #4 '$1">(%* 51*54+,6'9' ) , +" 
5*+-(:'2"8":

• ?(#&, ;.:"$+0#, (#50+$%, 6#0, $%.4>"H" 
*4$&;+/"

D*91(:( 8*?4 .',' $",9*1(%( '-' *,9*1(%( 
(1"%()

!"#$%&% .$#/+= 6,&"#)

S(,'1' 91+,( 5*91(:":

• -#(54$+ 5."&+,

• -#:.",% "5+("0% +'("=%H"7
• )5%=%7, &#75."'+/%

• C"&#(&+:$% 5#:.",% =+,% &.:$#9 '4,%

!"#$%&% /%$)#)

!(41*51")+'#" - 51*-"$%* *;,(<(/( 
K4%)2'#( 4+-(: 51','+)" / '+,($"/" %(19". 
E"%' *5*1"9")

A)+*%*,8($" - *;,(<(/( 9-")"%" 9(<'8 
51','+)*8 / '+,($"/(8, .($ 51()':" 
)*%,'%4',(," *9*#%'2( %(19". E(?(%(1"2'#" 
,1"#( %(:(6"8", 8(+(2'8"

!(41*,8($" - 51()': )*%,'%4',(," %(19", 
%(8" $%"&"#%*? *5*1"9)" .($ *5(1"2'#(

!"#&(;<( 5*91(:( 5(1'K(1%'= %(1"9":

• -#:.",% n. radialisa:

! @'0", 60+'&#9 #,$#'% '% L47".4'%, 7#<" '" 
5#:.",+(+ 5.+(+'&#7 +0+ 5."0#7#7 ,+/%*+=" 
L47".4'% 

! &0+$+2&% '0+&% „:+'"N" >%&"”

- )0%6#'( "&'("$=+/" .42/% + >%&"

- ?>("N"H" '"$=+6+0+("(% 4 5.","04 
$%,0%$+;"

• -#:.",% n. medianusa: 

! G0+$+2&% '0+&% „5.#5#:",$+2&"” #,$#'$# 
„7%/74$'&" >%&"”

- )0%6#'( *0"&'+/" 5.:% (.+ 5.'(%

- -#."7"N%/ '"$=+6+0+("(% '5#1%>H"9 ,"0% 
,0%$.

• -#:.",% n. ulnarisa: 

! -#:."," $%/2">N" $%'(%/4 4 5.","04 0%&(%, '% 
2+/" 4$4(.%>H" '(.%$" /" 40$%.$+ $".: 
*+&'+.%$ 4 &#>(%$#7 4'"&4 

! G0+$+2&% '0+&% „&%$Z%'(" >%&"”

- )0%6#'( *0"&'+/" IV + V 5.'(%

- P(.#*+/% :"N+$" ,0%$'&+L 7+>+N%

- -#."7"N%/ '"$=+6+0+("(% $% 4$4(.%>H"9 ,"0% 
,0%$%

• -#:.",% n. peroneus communisa: 

! @'0", 60+'&#9 #,$#'% '% :.%(#7 *+640", 7#<" 
'" 5#:.",+(+ 5.+ 5.+(+'&4 ($%/2">N" 5.+ 
+7#6+0+=%;+/+ 9+5'#7), +0+ 5."0#74 (#9 ,"0% 
*+640". 

! G0+$+2&% '0+&% „:+'"N"9 '(#5%0%”

- -#."7"N%/ ,#.=+*0"&'+/" '(#5%0%

- Q6#9 $"7#94N$#'(+ L#,% $% 5"(+, /%:1% '" 
„5"(0#: L#,”: 5%;+/"$( 5.+ L#,4 :+'#&# 

5#,+<" 5#(&#0"$+;4 ,% $" 6+ :.L#7 '(#5%0% 
,#,+.$4# 5#,0#94.

!"#$%&% 1+-+G) 

F(="%'$"8 5*91(:(:

• )7.'&%:%H"
• -#'"&#(+$%
• O'L"7+/%
• B&(#5+2$% #'+*+&%;+/%

M(&(/(:

• C+.#:%H" (+7#6+0+=%;+/%)
• B0":%;+/%
• G#75."'+/%
• M",

0*85-')"2'#(:

• I"7%(#7
• I"(".#(#5$% #'+*+&%;+/%

!"#$%&% (+')1%/)0) + 0%0+#):

O+,(?%4<( - .1$ *5*1"9")

D"12'#"-%" 145,41" - +5*1 ' %(+'-?41"% 
*5*1"9")

0*85-(,%" 145,41" - *5(1",'9%* -(&(/(

!"#$%&% ."N%

F(="%'$"8 5*91(:( )*>(:

• 8+."&($% (.%47%
• O'("=%H"
• ?(.9$4N" (%:40=+/%)
• ?,0461+:%H"

N",9*1(%( 5*91(:(

• G#$(4=+/%
! -#:.",% &.:$+L '4,#:% 4 &#<+

! ?(#&, 6#0, "&L+7#=" ((%2&%'(% &#<$% 
&.:%:1"H%) 4$4(%. 48 '%(+ #, 5#:.",".

•

I"."1"0"$/+ 6+60%1
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1

• I"7%(#7
! G#0"&;+/% &.:+ +'5#, + 4$4(%. &#<"

! R%:1% '" &#, :"N+L 5#:.",% &.:$+L '4,#:% 
&#<" + 5#(&#<"

! C#<" '" /%:+(+ 4= &#$(4=+/4

• G.%> 5#:.",%

! R%:1% '" &#, :"0+&" '+0" .%'5#."D"$" $% 
5#:.>+$4 ,"0% ("0% (=%(.5%:%H", ="71#(."'+, 
'%#6.%N%/$+ 4,"'+, +(,.)

! +'L"7+/% 7+>+N% "&'(."7+("(% 4'0", 
'5#1%>H"9 5.+(+'&%

! -# 4'5#'(%:1%H4 ;+.&40%;+/" 7+#90#6+$ '" 
#'0#6%D% += 7+>+N$+L N"0+/%, $%&451% 4 
(4640+7% 646."9% + 4= L+5#("$=+/4 + 
L+5#:#0"7+/4, ,#:#,+ ,# 646."<$" 
+$'4*+;+/"$;+/".

! C#94N" '4 4,.4<"$" 5#:."," &#'(+/4 + ,.49+L 
#.9%$%, &%# + .%=:#/ L"7#.%9+2$#9 >#&%

! J"0+2+$% 5#:."," =%:+'+ #, :"0+2+$" + 
(.%/%H% '+0"

• P6.%=+/% 
! -0+(&% 5#:.",% 5#:.>$+L '0#/":% &#<"

! 3%/2">N" +=%=:%$% (."H"7

C,9*1(%( 5*91(:( (1"%()

• M%;".%;+/%
! 3%'(%/" 4'0", .%';"5% +0+ 5#'"&#(+$"

! C#94N" /" =$%2%/$# &.:%:1"H"

• @6#,$% .%$%
! O=%=:%$% #>(.+7 5.",7"(#7

• P:40=+/% (245%H")
! @>+, $#', 5.'(+ ($%.#2+(# 5.'("$#7!), &#<% 

(degloving)

• P754(%;+/%
! G#750"(%$ 7"L%$+2&+ 5."&+, &#$(+$4+("(% 
,"0% ("0%

! ?6+7$# &.:%:1"H"

• @/",
! !#:"&%, <+:#(+H"

! !"'(# /" 4,.4<"$ '% ,.49+7 #(:#."$+7 
:.'(%7% 5#:.",%

• ?5"&#(+$"
! -#:."," +=%=:%$" :+'#&#7 ("75".%(4.#7, &#/" 
,#:#," ,# &#%940%;+/" (&+:% + #>("N"H% 
7"(%6#0+2&+L 5.#;"'%.

! ?6+7 0#&%0$#9 #>("N"H% =%:+'+ #, 5#:.>+$" 
#5"&#(+$" (7"."$# 4 5.#;"$(+7% 4&45$" 
("0"'$" 5#:.>+$") + ,46+$" #5"&#(+$":

- -.:+ '("5"$ - =%L:%N"$ /" "5+,".7

- 8.49+ '("5"$ - =%L:%N"$+ '4 "5+,".7 + ,".7

- E."N+ '("5"$ - =%L:%N"$% '4 + 5#(&#<$% (&+:%

- !"(:.(+ '("5"$ - 491"$+'%$+ ':+ 7"&#(&+:$+ 
'0#/":+

! ?5>(+ "*"&(+ #5"&#(+$% $% #.9%$+=%7:

- >#& (&#76+$#:%$+: L+5#:#0"7+2$+ =6#9 
946+(&% ("2$#'(+ &.#= #5"&#(+$4, + '"5(+2$+ 
4'0", +$*"&;+/")

- 646."<$% +$'4*+;+/"$;+/% =6#9 
5."#5("."N"H% 646."9% (#&'+$+7% += 
$"&.#(+2$+L #5"2"$+L (&+:%

- 9"$".%0+=#:%$+ L+5#5.#("+$'&+ ","7+ =6#9 
946+(&% 5.#("+$% &.#= #5"2"$4 5#:.>+$4 

• I"7+/'&" 5#:.","

! G#.#=+:$" 7%(".+/", (%&#D" ,#:#," ,# 
#>("N"H% (&+:% 5#54( #5"&#(+$%, 4= '0","N" 
.%=0+&":

- I"7+&%0+/" +'5#1%:%/4 ,#,%($# (#&'+2$# 
,"/'(:# $% #&#0$% (&+:%, +0+ 2+(%: #.9%$+=%7 
(7"(%6#0+2&% %;+,#=% +0+ %0&%0#=%)

- F%=$" 7%(".+/" 5.#,+.4 ,461" 4 (&+:%, ,%/4N+ 
#5'"<$+/" + ("<" 5#:."," #, &+'"0+$%.

- E".%5+/% 4&1424/" + L"7+/'&4 $"4(.%-
0+=%;+/4 >("($" 7%(".+/" 4 (&+:4

• )7.=#(+$"
! -#:."," +=%=:%$" $+'&#7 ("75".%(4.#7 

($%/2">N" +'5#, 0°C, %0+ 7#<" + :+>%, ,# 
10°C, %&# ,"04/" ,4<" :."7"), &#/" ,#:#," ,# 
7"L%$+2&#9 #>("N"H% N"0+/% + (&+:%, 4= 
=%4'(%:1%H" 7"(%6#0+2&+L 5.#;"'%.

! A%&(#.+ $%'(%$&%: ("75".%(4.%, ,4<+$% 
+=0#<"$#'(+, #5>(% #(5#.$#'( #.9%$+=7%, 
$"+'5%:%$#'(, $"4L.%H"$#'(, ,"L+,.%(%;+/%, 
:0%<$% + $"4,#6$% #,"N% + #64N%, 7+.#:%H".

! 3%/2">N+ *%&(#.: %0&#L#0+'%$#'( (5".+*".$% 
:%=#,+0%(%;+/% 46.=%:% "0+7+$%;+/4 (#50#(").

! 3%/2">N" '4 =%L:%N"$+ 5".+*".$+ ,"0#:+ 
("0%: '(#5%0%, >%&", 4>+, $#'.

! -#,"0% 5."7% ("<+$+ #>("N"H%:

- -.:+ '("5"$ - ;.:"$+0#, #(#&, 6#0. -.#0%=+ 
6"= 5#'0",+;%

- 8.49+ '("5"$ - /%:1%/4 '" + 50+&#:+. C#94N% 
/" +$*"&;+/%.

- E."N+ '("5"$ - =%L:%N"$% '4 + 5#(&#<$% (&+:%. 
3"#5L#,$# #5".%(+:$# 0"2"H"

- !"(:.(+ '("5"$ - 491"$+'%$% ':% 7"&% (&+:%. 
M"2"H": $"+=:"'$# 

O%K()2'#" 1"%(

• !"'(% &#750+&%;+/% .%$%
• 1'.2,:

! G#$(%7+$%;+/% &#, #(:#."$+L .%$%

! 3%&$%,$% &#$(%7+$%;+/% &.#= $"'(".+0$" 
4'0#:" 0"2"H%

• -#,"0% .%$% 5."7% 5.+'4'(:4 +$*"&;+/"
! !+'(" .%$": #5".%(+:$" .%$" 4 4'0#:+7% 
%'"5'" + %$(+'"5'", 6"= #(:%.%H% 
&#$(%7+$+.%$+L ("0"'$+L >451+$% 
(L+.4.>&+ ."=#:+)

! !+'(" - &#$(%7+$+.%$" .%$": #5".%(+:$" .%$" 
4 4'0#:+7% %'"5'" + %$(+'"5'" 4= 7#94N4 
&#$(%7+$%;+/4 += ("0"'$+L >451+$%

! G#$(%7+$+.%$" .%$": .%$" $%'(%0" 4 
$"'(".+0$+7 4'0#:+7%; #5".%(+:$" .%$" 
5.%N"$" $"'47H+:#7 &#$(%7+$%;+/#7

! O$*+;+.%$": .%$" &#, &#/+L '4 $%'(45+0+ 
=$%;+ +$*"&;+/".

• 3%4",5&0$ .$%" '$6&7& 28:

! -%(#9"$#'(+ 7+&.##.9%$+=%7%

! ?,6.%76"$+L *%&(#.% #.9%$+=7% ("5+("0, 
+74$+ '+'("7, 0"4&#;+(+...)

! M#&%0$+L 4'0#:% 4 .%$+ ('(.%$% ("0%, 
$"&.#(+2$# (&+:#, #(#& (&+:%, 5#."7"N%/ 
;+.&40%;+/")

! I+.4.>&#9 5#'(45&% (5.";+=$% L+.4.>&% 
("L$+&%, %,"&:%($% &#$(.#0% &.:%."H%, 
5#>(#:%H" 5.+$;+5% %'"5'" + %$(+'"5'")

• 9$0+":;" &%4",5&0" (",&# <,&6$

I"."1"0"$/+ 6+60%1
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8

! A0"97#$% (;"040+(+'): $"/%'$# #9.%$+2"$% 
+$*"&;+/% &#<" + 5#(&#<$#9 (&+:%, 6"= 
*#.7+.%$" 9$#/$" &#0"&;+/". 3"#5".%(+:$# 
0"2"H".

! P5';"': /%'$# #9.%$+2"$% 9$#/$% &#0"&;+/% 4 
$"&.#=#7 $%'(%0#/ >451+$+ (&+:%. M"2"H" /" 
#5".%(+:$# (+$;+=+/% + ,."$%<%). J.'(" 
%5';"'%:

- A4.4$&40:  64641+;% (9$#/$% +$*"&;+/% 
0#/$+L <0"=,%)

- G%.64$&40: 9$#/$+ 2+. ('&45 *4.4$&40% $% 
7"'(+7% 6#9%(+7 0#/$+7 <0"=,%7%: 0"D%, 
0+;"...)

- -%$%.+;+/47: 9$#/$% +$*"&;+/% :.L#:% 
5.'(+/4.

! 3"&.#(+=+.%/4N% +$*"&;+/% (9%'$% 9%$9."$%): 
+=%=:%$" '4 .%=0+2+(+7 %$%".#6$+7 
6%&(".+/%7%, $%/2">N" &0#'(.+,+/%7%. 
O$*"&;+/% $%'(%/" $% +'L"7+2$#7 (&+:4, 4= 
&%.%&(".+'(+2$# '(:%.%H" 7"L4.+N% 9%'% 4 
(&+:4 (54;&"(%H" $% ,#,+., :+,1+:# + $% 
.%,+#9.%*+/+) + '+75(#7" '"5(+2$#9 >#&% + 
<+:#($4 49.#<"$#'( 5%;+/"$(%.

! E"(%$4': +$*"&;+/% %$%".#6$#7 6%&(".+/#7 
Clostridium tetani. ?:% 6%&(".+/% '" $%0%=+ 
5.%&(+2$# ':4,% #&# $%', + 4 '042%/4 
%$%".#6$+L 4'0#:% 4 .%$+ (,46#&" 46#,$" 
.%$", &#$(%7+$+.%$" ="71#7...), '(:%.% '" 
+$*"&;+/% 4= 5.#+=:#,H4 $"4.#(#&'+$% &#/+ 
,#:#,+ ,# 9.2":% 5#5."2$# 5.49%'(+L 7+>+N%, 
4= 7#94N$#'( =%L:%(%H% ,+'%/$+L 7+>+N% + 
5."'(%$&% ,+'%H%.

- @ 5.":"$;+/+ #:" *%(%0$" 6#0"'(+ .4(+$'&+ 
'" '5.#:#,+ L+.4.>&% #6.%,% .%$% + ,%:%H" 
%$(+("(%$4'$+L %$(+("0% ('".47%), &%# + 
=%&#$#7 #6%:"=$% :%&;+$%;+/%.

N"1"+,"/( 1"%(

• J.'(" =%.%'(%H% .%$":

! -.+7%.$# =%.%'(%H": 4&#0+&# '4 +:+;" .%$" 4 
#,9#:%.%/4N"7 &#$(%&(4 + $"7% #7"(%/4N+L 
*%&(#.% (+$*"&;+/%)

! )"&4$,%.$# (#<+1$#) =%.%'(%H": 5.+.#,$+ 
$%2+$ =%.%'(%H% .%$%

• A%=" 4 =%.%'(%H4
! ?.9%$+=%;+/% (.#76%, 4 &#/+ 5.#.%'(% :"=+:$# 
(&+:#

! A#.7+.%H" + #(5%,%H" &.4'("

! A+6.#=$# (&+:# '%=.":% + 0+2+ $% #&#0$# 
$"5#:."D"$# (&+:#

! -#(&#<$+ *+6.#=$+ #<+1%& 

• A%&(#.+ =%.%'(%H% .%$%:
- P$%(#7'&+ *%&(#.+

- M"&#:+

- F#0"'(+

- K%$" :+'#&#9 .+=+&%

• -#."7"N"$# =%.%'(%H" .%$":
! G"0#+,+ 

- Q%L:%(%/4 + 5.#'(#. +=:%$ .%$"

- !">N+ '4 &#, 5+97"$(#:%$" &#<", &%# + 
5#:.",% 4>+/4, .4&4, L+5#9%'(.+/47%, 
'(".$47%

! I+5".(.#*+2$+ #<+1%& 

- -.#'(+." '" 4$4(%. ,+7"$=+/% .%$"

- !">N+ /" &#, 7"L%$+2&+ #5("."N"$" &#<" 
(5.":#/+ =90#6#:%)

C5(1",'9%* -(&(/( (*.1":" 1"%()

• -.+7%.$% #6.%,%  .%$" (5.+7%.$+ >%:): %&# '" 
$" #2"&4/" .%=:#/ ,46#&" +$*"&-;+/" .%$" 
(50+(&%  .%$%, $%'(%0%  $%/:+>" >"'( '%(+  .%$+/", 
$"7% ":+,"$($" &#$(%7+$%;+/").

• )"&4$,%.$% #6.%,% .%$": %&# /" ,46#&% 
+$*"&;+/% 7#94N% (.%$% 5.+'4($% :+>" #, >"'( 
'%(+, 7"L%$+=%7 5#:."," 454N4/" $% =$%2%/$4 
&#$(%7+$%;+/4), +0+ /" :"N 5.+'4($%, .%$% '" 
,"6.+,+.% +  ,"=+$-*+&4/", %0+ '" #'(%:+ 
#(:#."$#7 ,# '%$+.%H% +$*"&;+/", % 5#(#7 '" 
L+.4.->&+ =%(:%.% ('"&4$,%.$+ >%:, +0+ 
5#&.+:%H" .%$" ."<H"7). 

!"#$%&% ."60+2, (7$%("1+)
0-'%'&)" +-')":

• F#0
• ?(#&
• 8"*#.7+("(
• -%(#0#>&% 5#&."(1+:#'(
• G."5+(%;+/"
• -#."7"N%/ *4$&;+/"

0-"+'K')"2'#" 51(-*8":

• -."7% :"0+2+$+ '+0"

! C%0% /",$#&.%($% '+0% : 5%(#0#>&+ 
5."0#7

! C%0% ."5"(+(+:$% '+0%: '(."' 5."0#7

! 8#:#1$% '+0%: &0%'+2$+ 5."0#7

! J"0+&% '+0%: &#7+$4(+:$+ 5."0#7

! -.":"0+&% '+0%: #(:#."$+ 5."0#7

! )45".:"0+&% '+0%: &#$&:%'%;+/%

• -."7% 6.#/4 + #60+&4 #&.%/%&%

! -.#'(+ (,:% *.%97"$(%)

- -#5."2$+, &#'+ + '5+.%0$+

- )5+.%0$+ - #6+2$# 4:.(%H"7

! G#7+$4(+:$+ - :+>" #, ,:% *.%97"$(%

! 8"5."'+#$+ - 4(+'&+:%H"7, #6+2$# &#, 
0#6%H"

! G#75."'+#$+ - '7.'&%:%H", $5.., &#, ("0% 
5.>1"$#:%

• -."7% &#750"($#'(+ 5."0#7%

! G#750"($+ +0+ +$&#750"($+ 5."0#7+

• -."7% &#74$+&%;+/+ 5."0#7% '% '5#1%>H#7 
'.",+$#7

! Q%(:#."$+ +0+ #(:#."$+, &#/+ '" ,%1" ,"0" $%:

- E+5 1: .%$% ,# 1 ;7

- E+5 2: .%$% #, 1 - 10 ;7

- E+5 3%: :"0+&% 5#:.",% 7"&+L (&+:%

- E+5 36: :"0+&% 5#:.",% 7"&+L (&+:%, '% 
946+(&#7 (&+:%, "&'5#$+.%$% &#'(

- E+5 3;: 5.+'4($% #5".%6+0$% 5#:.",% 
%.(".+/", 6"= #6=+.% $% :"0+2+$4 #'(%0+L 
7"&#(&+:$+L 5#:.",%

• -."7% ,+'0#&%;+/+

I"."1"0"$/+ 6+60%1
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! 8+'0#&%;+/% (+5% .%=7+;%H%, %$940%;+/", 
7+7#+0%<"H% + .#(%;+/"

D*+(.%' ,'5*9' 51(-*8"

• P:40=+#$+ 5."0#7+

! M+9%7"$( +0+ ("(+:% 5.+0+&#7 ("$=+/" 
+>245% ':#/ 5.+5#/ '% &#'(+

• -."0#7+ 4 ,"2/"7 4=.%'(4

! B5+*+=$+  5."0#7+

- )#0(". - I%.+'#:% 5#,"0% $% 5"( (+5#:%

! 8+/%*+=$+ 5."0#7+

- Greenstick - $"&#750"($% ("$=+#$% *.%&(4.%

- E#.4' - $"&#750"($% &#75."'+#$% *.%&(4.%

K)$)60)>% 7$%("1)

N"5"6(%+)" K"$" (7 :"%")

• I"7%(#7 $%'(%/" 4 5.:+L 36 '%(+

• ?.9%$+=4/" '" (&#0%9"$+=4/") 4 '0","N+L  4 -  5 
,%$%

• ?&.%/;+ (.5" $"&.#=4 + ."'#.5;+/4

D1*-'K(1",'9%" K"$" (2 - 3 %(:(6()

• -#/%:% #'("#60%'(%
• ?.9%$+=#:%$+ L"7%(#7 5#'(%/" #'("#+, 

! :"=+:$# (&+:# '5#'#6$# ,% #'+*+&4/", 
#,$#'$# „7"&%$+ &%04'”

- G%04' = #<+1%& (#&#7 =%.%'(%H% &#'(+

F(,".*-'&)" K"$" (;(+, %(:(6")

• C"&%$+ &%04' &%0;+*+&4/" 

! (,#6+/% 94'(+$4 &#'(+)

• G%0;+*+&#:%$+ &%04' #'+*+&4/" 

! (,#6+/% 9.%D4 &#'(+)

•  $%'(%/" &#>(%$+ &%04'

F(="%'&)" K"$" (9';( 8(+(2')

• K"'#.64/" '" :+>%& 7%(".+/%0% '5#1% + 4$4(%. 
&#'(+

• K"7#,"0%;+/%  5."0#7% 4'0", 7"L%$+2&+L 
'(+7404'%

I"."1"0"$/+ 6+60%1
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I%5%>% 7$%("1)

N.1'%4,' *,9*1(%( 1"%(

E(5*$'2'#" ' '8*.'-'$"2'#"

• 3"#5".%(+:$" 7"(#," +7#6+0+=%;+/" 5."0#7%
! E.%&;+/%

- C#<" 6+(+ &#>(%$% +0+ &4(%$%

- 3+/" 4:"& +=:#,1+:%

- Q%L(":% ,49#(.%/$# 0"<%H"

! T+5'

- -.+0%9#,1+:, 45#(."61+:, /"*(+$, 
/",$#'(%:%$

- 3" *+&'+.% &#'(+ ,+."&($#

- -#'(#/" &#750+&%;+/"

• ?5".%(+:$" 7"(#," +7#6+0+=%;+/" 5."0#7%
! )5#1%>H% *+&'%;+/%

- 3"=%7"$1+:% &#, 946+(&% (&+:% +0+ 
+$*"&;+/"

- 8#=:#1%:% $%&$%,$4 7%$+540%;+/4

! @$4(.%>H% *+&'%;+/%

- 3"=%7"$1+:% &#, :+>","0$+L 5."0#7%

- 3%/2:.>N+ 7"(#, *+&'%;+/"

!")*% $"1"+,"/" - 1(=".'-',"2'#"

D(1)'%*9" 51"9'-" ,1"#"/" $"1"+-,"/":

• 1 x 6 $","1% =%.%'(% 7"(%*+=%

• 2 x 6 $","1% =%.%'(% ,+/%*+=%

• 4 x 6 $","1% =%.%'(% '0%6#  :%'&4-0%.+=#:%$% 
&#'( (,+/%*+=% (+6+/")

• G#, ,";" ,#  '",%7 9#,+$%: 6.#/ $","1% 
5#(."6$+L  =% =%.%'(%H" /" =% /",%$ :"N+ #, 6.#/% 
9#,+$% &#/" ,"(" +7%.

3"17(+.)A+2% 7$%("1) ."60+2,

E($4-,",' %(-(&(%*? 51(-*8"

• C#94N" /" '5#$(%$# =%.%'(%H"
• M#>" '.%'0+ 5."0#7

• @'5#."$# =%.%'(%H" 5."0#7%
• 3"'.%'0+ 5."0#7 - 5'"4,#%.(.#=%

!(5*+1(:%( )*85-')"2'#(

• I"7#.%9+/%
• ?>("N"H" &.:$+L '4,#:%
• ?>("N"H" 7"&+L (&+:%

E"%( )*85-')"2'#( 51(-*8"

• O$*"&;+/% .%$"
• C%'$% "76#0+/%
• K"'5+.%(#.$% +$*"&;+/% 

• 8OG - ,+' "7+$#:%$% +$(.%:%'&40%.$% 
&#%940%;+/%

• -#."7"N%/ #5>("9 '(%H% #.9%$+=7%
• )2(/$.<("%< 7&%8.2(
! IOE3? )EPYB !

! ):%&# 5#:."D"$# (&+:# #(+2" + 7#.% +7%(+ 
5.#'(#.% =% (#. @ '45.#($#7 ,#0%=+ ,# 
+'L"7+/".

! C"&% (&+:% "&'(."7+("(% '4 #&0#51"$% 
*%';+/%7%

- -.+ 5#:.",+ 5.+(+'%& 4 &#75%.(7"$(4 .%'("

- G#75.#7+(%;+/% &.:#(#&%

- ?>("N"H" (&+:% +'L"7+/#7 

! ?>("N"$# /" $%/:+>" $".:$# (&+:#!

! @=.#&:

- )7%H"H" =%5."7+$" &#75%.(7%$% 

! -.+7%.$# =%(:%.%H" *%';+/"

! K"(.%&;+/% #<+1&%, #5"&#(+$", 
(.%$'50%$(%(% &#<"

- )5#1%>H% &#75."'+/%

! S+.&40%.$+ 9+5'

! -.+(+'%& ("0#7 4 $"5.+.#,$#7 5#0#<%/4 
4'0",, $5.., 5+/%$'(:%

- -#:"N%H" &#0+2+$" ("2$#'(+ 4 &#75%.(7%$4

! 8+."&($% '"&;+/% %.(".+/"

! I"7%(#7

! B&'4,%;+/% 4'0", (.%47", +$(#&'+&%;+/" 
+0+ #5'(.4&;+/" 0+7*#(#&%

! ?(#& 7+>+N% 4'0", 5."(".%$#9 $%5#.%

! -%.%:"$'&" +$*4=+/"

! G0+$+2&+ $%0%=:

- F#0

- F0",+0# (+0+ ;.:"$+0#)

- -%."'("=+/"

- ?,'4'(:# 540'%

- -.+(+'%& 4 &#75%.(7%$4

! M"2"H":

- ?(:#.+(+ *%';+/%0$+ &#75%.(7%$

- K%$4 #'(%:+(+ #(:#."$4 ,#& (.%/" #(#&

- -# '7+.+:%H4 '+75(#7%, .%$4 =%(:#.+(+

0"+%( )*85-')"2'#( 51(-*8":

• 8"*#.7+("(
• ?'("#%.(.#=% '4'",$+L =90#6#:%
• P:%'&40%.$% $"&.#=%
• E.%47%('&% L#$,.#7%0%;+/%
• F#0$+ ,+'*4$&;+#$+ '+$,.#7

I"."1"0"$/+ 6+60%1
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!"#$%&% 9'("<"#)

B,/.A+2% 9'("<"#)

B"#4 8*.'-%*+, +)(-(,4

75"#"#4 (' 1"$:9"#"#4) )*+,'

!"#+-".'#' :(-*9' +)(-(,"

!"&%() 9'("<"#)

Q4%)2'*%"-%" 5*:(-"

• $"5#&."($+, 5#045#&."($+ + 5#&."($+

7,14),41%" 5*:(-"

• A+6.#=$+  (>%:#:+, '+$,"=7#=")

• I.'&%:+2%:+ ('+$L#$,.#=", '+7*+=")

• )+$#:+/%0$+ (%.(+&40%;+/")

A%",*8+)" 5*:(-" 51(8" *.-')4

• K%:$+
• U%.&%'(+
• ?'#:+$'&+
• B0+5'#+,$+
• )",0%'(+
• G490%'(+

!"#$%&% 9'("<"#)

@1+,( 5*91(:":

• )4604&'%;+/%
• M4&'%;+/%
• O$(.%%.(+&40%.$+ 5."0#7

M(&(/(:

• O'(% $%2"0% &%# + &#, 5."0#7% &#'(+

• K"5#=+;+/% 7#<"  6+(+ =%(:#."$% (#.(#5",'&%) 
+0+ #(:#."$% (#5".%(+:$%). 

• ?'$#:$+ 5.+$;+5 ."5#=+;+/" – 5#$#:+(+ 
7"L%$+=%7 5#:."," %0+ 5#(54$# 4$%=%,

I"."1"0"$/+ 6+60%1
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!"#$%&% $)1%/"' 7"2)6)

O60%'/,G% ).$"1+".()#+.,()$/"' 
9'("<)

A%",*8'#": 

! K%:%$ =90#6 '% +$(.%%.(+&40%.$+7 ,+'&4'#7, 
&#/+ :."7"$#7 (.5+ ,"9"$".%(+:$" 5.#7"$"

! I#.+=#$(%0$% '(%6+0$#'(: 9#.H+ + ,#H+ PS 
0+9%7"$(+

! J".(+&%0$% '(%6+0$#'(: &#.%&#&0%:+&40%.$+ 
0+9%7"$(+

F(="%'$"8 5*91(:(: 

• ,+."&(%$: 4,%.%; / 5%, 4= %6,4&;+/4 4  .%7"$#7 
=90#64

• +$,+."&(%$: 5%, $% +'5.4<"$4 .4&4

0-"+'K')"2'#":

• U"'( (+5#:%, #, +'("9$4N% ,# &#750"($" 
04&'%;+/"

!"#$%&% '(%/"=,1%$)(/"' (C*) 9'("<)

;0)<+(+9)0"$+ C* 9'("<)

0"5+4-" ' -'?"8(%,'

• 8#5.+$#' =%:+'+ #, 5#0#<%/% =90#6%, #,$#'$# 
*%=" 5#&."(%

0*%K'?41"2'#" $?-*."

• 3"9%(+:%$ +$(.%&%5'40%.$+ 5.+(+'%&

• C%0% '+0% (90 -140 N)

• ,#5.+$#'+ $"=%:+'$# #, *%=" 5#&."(%

F';'<' 1*,",*1%( 8"%>(,%(:

• M. subscapularis

• M. supraspinatus

• M. infraspinatus

• M. teres minor

C+,"-' 8';'<':

• M. deltoideus

• M. trapezius

• M. serratus anterior

• Mm. rhomboidei

• M. laissimus dorsi

• M. levator scapulae

!".$%0+ 0$)/6()A+2% , C* 9'("<,

G1"%+-"2'#" ?-"9( =48(14+" 5* ?-(%*':%*# 
#"8' +( :(;"9" 51' 5"+'9%'8 5*)1(,'8" 4 
$?-*.4, ' ,* %"1*&',*:

• A0"&'+/% + %,4&;+/% L47".4'%: 5.",H% 
(.%$'0%;+/% 90%:" L47".4'%

• B&'("$=+/% + '5#1%>H% .#(%;+/%: =%,H% 
(.%$'0%;+/% 90%:" L47".4'%

N%",%* )*85-')*9"%'#( *: *.'&%*? )4?-"+,*? 
$?-*."!

I,.6)A+2) , C* 9'("<,

D*:(-" 51(8" 51"924:

• -.",H% 04&'%;+/% L47".4'%
• Q%,H% 04&'%;+/% L47".4'%

G(1"5'#":

• )(+7'#$#: 5#'(45%&
• C+02 - G#L".#: 5#'(45%&

• I+5#&.%(#: 5#'(45%&
• E.%&;+/% - &#$(.%(.%&;+/%

4&$,N%/% 7"#$%&% ."& (,.6)A+2% , C* 
9'("<,

L"%)"1,*9" 5*91(:":

• -#:.",% 5.",H"9  ,"0% &%5'40" 4= .%';"5 
5.",H"9 ,"0% 90"$#+,$#9 0%6.47%

J'- - 7")+ 5*91(:":

• G#75."'+:$% *.%&(4.% =%,H"9 ,"0% =90#6$" 
5#:.>+$" &#$(%&(#7 '% +:+;#7  90"$#+,% 
5.+0+&#7 5.",H" 04&'%;+/" L47".4'%

;,<).$"1+2)(/+ +17+/P1%/0 6+/&$"1

• @>(+$4N" 7"&+L  (&+:%  +=7"D4 90%:" L47".4'% + 
%&.#7+#$% 5.+ %6,4&;+/+

! E"(+:% 7. '45.%'5+$%(4'%

! E46%&.#7+/%0$% 64.=%

D",*K'$'*-*;)' 54,:

• -#$%:1%$% %6,4&;+/% - ."5"(+(+:$% 7"&#(&+:$% 
5#:.",% - (&+:$+ 5#."7"N%/ - 90"$#L47".%0$% 
$"'(%6+0$#'( - 5#:"N%$+  #6+7 5#&."(% - 
L47 " . % 0 $ %  ' 460 4 &' % ; + / % - 5 # / %2 %H " 
+75+$Z7"$(%

8,70,$) $"0)0"$/% 1)/N%0/%

• ?6+2$# $+/" %&4($%, :"N  5#'0",+;% $+=% 
,#9%D%/%:

! -."#5("."N"H", 7%0% +$*0%7%;+/%, $%'(%:%& 
5."#5("."N"H%, ':" :"N% +$*0%7%;+/%, 
7+&.#.45(4.", 5%.;+/%0$% +0+ &#750"($% 
.45(4.%

D*91(:" 8. +451"+5'%",4+"

• F%;%H", 4,%.%;, 2"&+N, 2"(&%.

G(1"5'#":

• ?5".%(+:$%, %.(.#'&#5'&+ +0+ #(:#."$#.

!"#$%&% 0%0+#% m. biceps brachii

• 3%/2">N" 4 5.#&'+7%0$#7 ,"04

• C#94N% /" &#76+$%;+/%  '46%&.#7+/%0$#9 
+75+$Z7"$(%, .45(4." .#(%(#.$" 7%$<"($" +0+ 
$"'(%6+0$#'(+ TI =90#6%.

• 846+$% + &#$*+94.%;+/% 6+;+5+(%0$#9 '40&4'% 
,#5.+$#'+ 5#:.",+.

;I@! (Superior Labrum Anterior to 
Posterior) 7"#$%&)

• E"(+:% ,49" 90%:"  6+;"5'% '" 5.+5%/% $% 9#.H"7 
,"04 0%6.47% - 7#94N% 4,.4<"$% 5#:.",%.

F(="%'$"8: 

• -#$%:1%$" 5.",H" 04&'%;+/" .%7"$#9 =90#6%;
• A%=% %&;"0".%;+/" 5.+ 5#&."(4 6%;%H%;

• -#$%:1%$+ $%5#. "&'("$=+/" +=$%, $+:#% 
.%7"$#9 =90#6%;

• -%, $% +'5.4<"$4 .4&4.

0-'%'&)' %"-"$:

• F#0 5.+ *#.'+.%$#/ '5#1%>H#/ .#(%;+/+ 4 
5#0#<%/4 %6,4&;+/";

• G0+& *"$#7"$ 5.+ +'(#7 5#&."(4;

• )0%6#'( 7+>+N% .#(%(#.$" 7%$<"($".

!"#$%&% $,.%
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1

B'#"?%*$": 

• SE
• 3CK

G(1"5'#":

• A+=+&%0$% (".%5+/%;
• ?5".%(+:$# 0"2"H" (%.(.#'&#5'&+).

;+/&$"1 '"$>%' 0"$).)(/"' "0#"$)

• O.+(%;+/% S8 + E1 &+27"$+L $".%:% 

I$1*):

• J.%($# ."6.# (.%=:+/"$#, $".%=:+/"$#); 
• ?>("N"H" '&%0"$'&+L 7+>+N%;
• G%04' $%&#$ 5."0#7% &0%:+&40".

!(41*-*;)' ' / '-' 9"+)4-"1%' +'85,*8'

G(1"5'#":

• -#'(4.%0$" :"<6";
• I+.4.>&# 4&0%H%H" 5."5."&".

!$%("1 .()#+.,(%

• 8+."&($% +0+ +$,+."&($% '+0%

0-"+'K')"2'#" 51(8" -*)"2'#' 51(-*8"

• C",+/%0$+, '.",H+, 0%(".%0$+ ,"#

7'85,*8':

• -."0#7
• -#:.",% a. subclaviae

G(1"5'#":

• K"5#=+;+/% + +7#6+0+=%;+/% „#'7+;%” =%:#/"7

• 3%/2">N" =%#'(%$" :+,1+: ,"*#.7+("(

B$).0,$) '"$>%' ".$)2.) =,1%$,6)

0-"+'K')"2'#" (Neer): ?-(:" +( *:%*+ ?-"9(, 
,(-" =48(14+" ' *." ,4.(1-)4-48".

• 3",+'0#;+.%$+ („1 *.%97"$(”)

• 8+'0#;+.%$+: (2 - 4 *.%97"$(%, +/- TI 
04&'%;+/%)

G(1"5'#":

• K"5#=+;+/%, 8"=# =%:#/
• ?5".%(+:$%: ."5#=+;+/% + *+&'%;+/%,  +0+ 
49.%,H% 5.#("=" .%7"$#9 =90#6%

!"#$%&% /)&().0) + ().0)

B$).0,$) &+2)F+9% =,1%$,6)

• ?&# 7% ':+L *.%&(4.% &#, 2#:"&%

• C"L%$+=%7 5#:.",": ,+."&(%$ +0+ +$,+."&(%$

• 8+'0#&%;+/% =%:+'+ #, $+:#% 5#:.","

Q7+."/&+(+0+6 ().0)

• 3%/2">N+ 7"L%$+=%7 - 5."#5("."N"H"

• G%0;+*+&%;+/", 5#."7"N%/+ 5.#'(+.%H% + 
5#:"=+:%H% &#0%9"$+L  :0%&%$% 4#2"$+ + &#, 
%'+75(#7%('&+L '042%/":%

M",(1"-%' (5')*%:'-','+ -"),"

• 3%/2">N" $% 7"'(4 5.#&'+7%0$#9 5.+5#/% m. 
extensor carpi radialis brevis

• „E"$+'&+ 0%&%(” (6%.  /",$#7 9% ,#<+:+ 40 - 50% 
("$+'".%)

• 3",#:#1$# ,#6.% ("L$+&% 6"&L"$, 4,%.;%

• )5#.(#:+ 9," '" &#.+'(+ ."&:+=+(: ."&"(, 9#0* 
5%0+;%

• I+.4.=+, ,.:#'"2", '(#0%.+

• -+'%H", '("=%H" 5.",7"(% 4 >%;+,

F(:'#"-%' (5')*%:'-','+ -"),"

• -."#5("."N"H" 5#&."(#7 6%;%H% 

• (&#51", 0#5(%)

I,.6)A+2) ().0)

• 3 - 4 54(% ."D% #, 04&'%;+/" 4 .%7"$#7 =90#64

• )(%6+0%$ =90#6, (" /" 04&'%;+/% $%/2">N" 
5.%N"$% 5#:.",%7% &#0%(".%0$+L 0+9%7"$%(%

B$).0,$) "(%.$)/"/)

• 8+."&(%$ +0+ +$,+."&(%$ 7"L%$+=%7

;+/&$"1 .,<+0)(/"' .)/)()

• ?>("N"H" 40$%.$#9 $".:%

G(1"5'#":

• 3%/2">N" *+=+&%0$%
• P&# $" 5#7#9$", #$,% #5".%(+:$% (.%$'5#=+;+/%

!$%("1+ '()#% $)&+2,6)

• C#94 $%'(%(+ 5.+  %&'+/%0$#/ &#75."'+/+ 
5.+0+&#7 5%,%, '% +0+  6"= 04&'%;+/"

G(1"5'#":

• C%0+ *.%97"$(: $"#5".%(+:$#, +7#6+-0+=%;+/% 
3 $","1"

• J"N+ +0+ ,+'0#;+.%$+ *.%97"$(: #5".%(+:$#, 
."5#=+;+/% + *+&'%;+/%, +0+ "&'(+.5%;+/% 90%:" 
.%,+/4'%.

!"#$%&% 7"&().0)

!"#$%&% $,.%
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8

!$%("1+ $)&+2,6)

I 51*)+'8"-%*# ,1(<'%' +4 1(,)'

• U(+(+ 9% 74'&40%(4.%

D1(-*8 :'+,"-%*? :(-" 1":'#4+" 

• Fractura radii loco typico (Colles)

! -%, $% ,0%$ +'5.4<"$" .4&"

• Fractura radii distalis (Smith)

! -%, / 4,%.%; $%,0%$+;#7

• Fractura radii distalis (Barton)

! -%, / 4,%.%; 4 5.%:;4 &#/+ /" 60+=%& #'+ 
.%,+/4'%

• Fractura radii distalis (die-punch)

! @,%.%; .4&#7 / 5"'$+;#7

G(1"5'#":

• 3%/2">N" $"#5".%(+:$%: ."5#=+;+/% + 9+5'%$% 
+7#6+0+=%;+/%

!$%("1+ ,(/%

• 3%/2">N" 4'0", ,+."&($" (.%47": „nightstick” 
5."0#7

3"17(+."#)/+ 7$%("1+ 7"&().0+A%

Monteggia 51(-*8 5*:-"),'2(

• -."0#7 40$" 4,.4<"$ '% 04&'%;+/#7 90%:" 
.%,+/4'%

Galeazzi 51(-*8 5*:-"),'2(

• -."0#7 .%,+/4'% 4,.4<"$ '% 04&'%;+/#7 90%:" 
40$"

• 3"'(%6+0%$, =%L(":% #5".%(+:$# 0"2"H"

!"#$%&% $,5/"' 9'("<) + -).%

4(/)$/) #)$+2)/6)

E"$-')" 4 :4>'%' 4-%( ' 1":'#4+" >1 mm

• @0$% +: ,4<% /" 40$% 

• @0$% -: ,4<+ /" .%,+/4'

D",*K'$'*-*;)' 8(="%'$"8:

• )+0% 5.+ #'0#$;4 $% >%&%7%  $+/" .%'5#."D"$% 
.%:$#7".$#: .%,+/4' (.5+ #&# 80% 

• -."#5("."N"H" + $"=."# '&"0"( 

! 5.".%$# =%(:%.%H" .%,+/%0$" *+="

! .%,+/4' #'(%/" &.%N+ #, 40$"

• -# ' 0 " , + ; % : 5 . # 9 . " ' + : $ #  #> ( " N "H " 
(.+%$940%.$" L.'&%:+;" + (.+&:"(.47%

;+/&$"1 .)$7)(/"' 0,/%()

I$1*): 51(*5,(1(<(/( 

• G4;%H", .%, ' %0%(&%7%, ':+.%H" 74=+2-&+L 
+$'(.47"$%(%, + ,.. 5."#5"("."N"H"

• M#&%0$+ 5.+(+'%&, ,"*#.7+("(... :#," ,#  6#0% + 
#(#&%

0*851(+'#" n. medianusa

• )"$=#.$+ ,"*+;+(

• C#(#.$+ ,"*+;+(

• E.#*+2&+ 5#."7"N%/

G(1"5'#":

• 3%/2">N" *+=+&%0$%
• P&# $" 5#7#9$", #$,% #5".%(+:$%

8)&+2)(/+ 60+("+&+0+6 (De Quervaine)

• E"$,+$#5%(+/% 4'0", 5."(".%$#9 (."H% 4 
("(+:$#7 #7#(%24  m. extensor pollicis brevis + m. 
abductor pollicis longus

I$1*):

• 5."#5("."N"H"

G(1"5'#":

• A+=+&%0$% ('7%H"H" #(#&%)
• ?5".%(+:$% (#'0#6%D%H" ("(+:%)

J+7+0$%/"#) ."/0$).0,$)

• Q%,"61%H" + '&.%N"H" 5."("$,+$#=$+L 
:"=+:$+L (.%&% (,"# ,0%$'&" *%';+/")

I$1*):

• 3"5#=$%(, 5#:"=%$# ' *+=+2&+7 #5("."N"H"7 
,0%$%, :+6.%;+/%7%

• 3%/2">N" 2"(:.(+ + 5"(+ 5.'(

• A0"&'#.$% ("(+:% $"#>("N"$%

G(1"5'#":

• 3%/2">N" #5".%(+:$% - ,"0+7+2$#  4&0%H%H" 
,0%$'&" *%';+/"

!$%("1+ 6.)F"+&/% ."60+

• J%'&40%.+=%;+/% #, ,+'(%0$#9  &% 5.#&'+7%0$#7 
&.%/4

• @'5#."$# + $"+=:"'$# '.%'(%H"

• C#94N .%=:#/ 5'"4,#%.(.#="

G(1"5'#":

• 3 % / 2 " > N " $ " # 5 " . % ( + : $ % , 9 + 5 ' % $ # 7 
+7# 6+ 0 + = % ; + / #7 . @  ' 0 4 2 % / 4  . % = : # / % 
5'"4,#%.(.#=" + 6#0#:%, (".%5+/% /" #5".%(+:$%.

!"#$%&% (,/)0,1)

M4%",48 '8" 8"-* -'?"8(%,"1%'= 51'5*#"

• M4&'%;+/% 04$%(47%
• -".+04$%($% 04&'%;+/%
• E.%$''&%*#5".+04$%($% 04&'%;+/%

F*?4< #( 51(-*8 -4%",48" (1(,)*)

G(1"5'#": *5(1",'9%"

!$%("1+ 1%0).)$7)(/+= ."60+2,

• G%.%&(".+'(+&" 5."0#7% ,49+L &#'(+/4

G(1"5'#": 1(5*$'2'#" ' '8*.'-'$"2'#" / 
*5(1",'9%" K')+"2'#"

;,<.)7+0)(/+ 7$%("1 7%0% 
1%0).)$7)(/% ."60+ (<".6%$6.+ 
7$%("1)

• „-.#7%>"$+ &.#>"”

G(1"5'#":

• K"5#=+;+/%, +7#6+0+=%;+/%
• ?5".%(+:$%

!"#$%&% $,.%
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1

!"$%1%G)2+ 7$60+2, -).%

D*91(:( 5"-2"

• O'("9$4N"
! I+5"."&'("$=+/% 5.+ 5%,4 - „'&+/%>&+ 5%0%;”

! -#:.",% lig. collaterale ulnare $% 5.:#7 
7"(%&%.5#*%0%$9"%0$#7 =90#64

• F"$"(#: 5."0#7
! -."0#7 4= '4604&'%;+/4 4 
(.%5"=#7"(%&%.5%0$#7 =90#64

• -#:.",% $".:% 

Boutonniere :(K*18',(,

• K%'&+,%H" ;"$(.%0$" (.%&" "&'("$=#.$#9 
7"L%$+=7%, $%/2">N" ("& ,:" $","1" 5# 5#:.",+

• A0"&'+/% 4  -O- =90#64, L+5"."&'("$=+/% 4  8O- 
=90#64

• E".%5+/%:
! O7#6+0+=%;+/% -O- =90#6% 4 "&'("$=+/+ 

(4,0%9#7 +0+ #5".%(+:$#) + 7#6+0+=%;+/% 
8O-

! K"&#$'(.4&;+/% ("(+:"

F"6'&"+,' 51+, (Mallet finger)

• K%'&+, "&'("$=#.$#9 7"L%$+=7% '% ,+'(%0$" 
*%0%$9" (4,%.%;)

• B&'("$=+/% 4 -O-, *0"&'+/% 4 8O- =90#64

• E".%5+/%:
! O7#6+0+=%;+/% -O- =90#6% 4 "&'("$=+/+

! ?5".%(+:$% ."&#$'(.4&;+/%

3)6*2"#4<' 51+, (Trigger finger)

• F#0$# '(%H" 9," #>("N"$+ ,"# *0"&-'#.$" 
("(+:" #("<%$# 5.#0%=+ &.#= *+6.#=$+ &%$%0

• @=.#&: 5."#5("."N"H"
• -.'( '" *0"&(+.% + "&'("$,+.% 5#54( 5".#."=% - 
$%/5." (">&#, % 5#(#7 $%90#

• E".%5+/%:
! A+=+&%0$% ('7%H"H" 5#."7"N%/% ("(+:")

! ?5".%(+:$# (+$;+=+/% &.#:% *+6.#=$#9 
&%$%0%)

O;&";(/( $?-*.*9" 51+,'#4 ;")(

• 8"04/" ,.%7%(+2$#
• E".%5+/% /" $%/2">N" /",$#'(%:$% + 4'5">$%

! K"5#=+;+/% - 4$%(.%>&" 5#$#:1"$ 7"L%$+=%7 
5#:.","

! O7#6+0+=%;+/% ,+$%7+2&%!

!"#$%&% $,.%
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8

!"#$%&% .)$(+5/"' 7"2)6)

B$).0,$% .)$(+A%

F(="%'$"8: 5":*9' 4 %'9*4 '-' +" 9'+'%(, 
+"*.1"<"#, "94-$'*%' 51(-*8'

• C#94N% /" 4,.4<"$% 4.#9"$+(%0$% 5#:.",%, &%# 
+ #6+7$# ."(.#5".+(#$"0%$# &.:%:1"H"

0-'%'&)" +-')":

• Q$%;+ 5."0#7%.  C#94N+ '4  '+75(#7+  946+(&% 
&.:+ , &%#  + 9+$"&#0#>&+ , 4.#0#>&+ + 
%6,#7+$%0$+ '+75(#7+

0-"+'K')"2'#":

• E+5 P: '(%6+0$% &%.0+;%  ($"7% 5."&+,% 
5.'("$%)

• E+5 F: .#(%;+#$% $"'(%6+0$#'( (6#2$% 
&#75."'+/% +0+ „5."0#7 #(:#."$" &H+9"”)

• E+5 S: .#(%;+#$% + :".(+&%0$% $"'(%6+0$#'(

G(1"5'#":

• 3"#5".%(+:$# - (+5 P: 7+.#:%H" 3  - 4 $","1", 
5#(#7 5#>(",$+ #'0#$%;

• ?5".%(+:$#: '5#1%>H% *+&'%;+/% (F, S) +0+ 
4$4(.%>H% *+&'%;+/% (S)

D1*?%*$":

• C#.(%0+("( 10% (#,7%L 5#'0" 5#:."," S3)% + 
9.4,$#9 &#>%)

!"#$%&% 0$0+5/% ."60+

@1+,( 5*91(:"

• K"(&# /" 5."0#7, 2">N" /" 04&'%;+/%

• -%, ,+."&($# $% '",%0$+ 5.","#

• F#0 5.+ '","H4, 4'(%/%H4, ,"*"&%;+/+. C#94N% 
/" + $"4.#0#>&% 0"=+/% 

G(1"5'#":

• G#, 04&'%;+/" - 4.%,+(+ ."5#=+;+/4

• C+.#:%H", '","H" 6"= #'0#$;% (.(+2$4 &#'(.
• C#94N  .%=:#/ L.#$+2$#9  6#0$#9  '(%H% 

(&#&;+9#,+$+/%), 

! E".%5+/%: 0#&%0$+ %$"'("(+;+, *+=+&%0$% 
(".%5+/%. ?5".%(+:$# 0"2"H" $"7% =$%2%/%$ 
4'5"L

B$).0,$% )A%0)<,(,1)

G1"48" 9'+*)( (%(1?'#( 

• 98% '4  5#:."," 4 '%#6.%N%/4, #'(%0# '4  5%,#:+ 
'% :+'+$".

• C#94N% /" + 4,.4<"$% 5#:.",% +'L+-/%,+2$#9 
$".:%

B'#"?%*+,')": 5*1(: 1,?, *."9($"% #( ' RG

G(1"5'#":

• O$+;+/%0$#  *"7#.%0$% (.%&;+/%, % 5#(#7 
#5".%(+:$# 0"2"H"

! G#, 7%0+L, $",+'0#;+.%$+L 5."0#7%: (.%&;+/% 
4 - 8 $","1%.

! ?'0#$%; ("& $%&#$ 4 - 6 7"'";+ 

D1*?%*$":

• 8"9"$".%(+:$" 5.#7"$" '4 $"+=6"<$"

B$).0,$% .,.) "7-0+ &%"

I$1*): 

• -%, $% .%:$#7"

• F+#7"L%$+2&+ *%&(#.+: 

! ("0"'$+ L%6+(4'

! $+:# 5#&."(1+:#'(+

! '0%6+ ."*0"&'+

! 5#."7"N"$% &#>(%$% '(.4&(4.% (#'("#5#.#=%, 
-"Z"(#:% 6#0"'(, ."47%(#+,$+ %.(.+(+', 
7"(%'(%="), 

! .%=$+ 0"&#:+ (,+4."(+;+), 

! *%&(#.+ '.",+$" (#':"(1"H", 5."5."&"... 
9#,+>H" ,#6%, L+5#(".7+/%, 0",...)

! #.+/"$(%;+/% ("0% 5.+ 5%,4, 

• G#&'%.(.#=% '7%H4/" :".#:%($#N4  5."0#7% :.%(% 
* " 7 4 . % , % 0 + 5 # : " N % : % > % $ ' 4 = % 
+$(".(.#L%$(".$+ 5."0#7;

M$),1)06.) (,.6)A+2) .,.)

I$1*):

• 3%/2">N" 4 '%#6.%N%/$#7 4,"'4

• Q$%;+ 04&'%;+/". G#, =%,H" 04&'%;+/" (95%) 
5#0#<%/ /" %,4&;+/%,  *0"&'+/% + 4$4(.%>H% 
.#(%;+/%.  G#, 5.",H" 04&'%;+/"  /" %6,4&;+/%, 
*0"&'+/% + '5#1%>H% .#(%;+/%

• C#94N  /" 4,.4<"$+  5."0#7 %;"(%64047% + / +0+ 
90%:" *"74.%

G(1"5'#":

• I+($% ."5#=+;+/%. P&#  /" '(%6+0$%, .%,+ '" 
7#6+0+=%;+/% 4= 5#>(",$+ #'0#$%;. P&#  /" 
$"'(%6+0$% +0+ $"+=:#,1+:%, #$,% #5".%(+:$# 
0"2"H"

B$).0,$% #$)0) F%1,$)

I$1*): 

• 8+."&($% '+0% (5%,, '%#6.%N%/$+ 4,"') 

• )(."' *.%&(4.% ('5#.(+'(+, ."9.4(+)

• !">N" &#, <"$% (,4<" <+:", >+.% &%.0+;%, 
2">N% #'("#5#.#=%).

0-'%'&)" +-')":

• F#0, '&.%N"H" $#9" + '5#1%>H%  .#(%;+/% 4 
=90#64 &4&%

0-"+'K')"2'#":

• -."7% $+:#4 5."0#7%: 
! (.%$';".:+&%0$+ (4$4(%. &%5'40" =90#6%, $"7% 
5".+#'(%)

! 6%=+;".:+&%0$+ ("&'(.%&%5'40%.$+, 5#&.+:"$ 
5".+#'(#7)

G(1"5'#":

• R",+$% (".%5+/% /" #5".%(+:$% 
• Q% 6%=+;".:+&%0$" + =% (.%$';".:+&%0$"  &#, 
70%D+L - ."5#=+;+/% + 4$4(.%>H% *+&'%;+/%

• Q% #'(%0" (.%$';".:+&%0$" - 49.%,H%  :">(%2&#9 
&4&%

• @&#0+&#  $" 7#<" #5".%(+:$# 0"2"H" - 
=%$"7%.+:%H" + .%$% %&(+:%;+/% 45.&#' 6#04

O/0%$0$"=)/0%$/% F$).0,$%

I$1*):

• 8+."&($%  '+0% (5%, ) , +0+ +$,+."&($% 
('%#6.%N%/)

!"#$%&% /"'%
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• B&'(.%&%5'40%.$+ 5."0#7+. C"(%*+=% #,0+2$# 
=%.%'(%, %0+ 5.#60"7 /" 4 7%05#=+;+/+

0-'%'&)" +-')":

• F#0 ,  #9.%$+2"H" 5#&."(% , '&.%N"H" + 
'5#1%>H% .#(%;+/% 4 =90#64 &4&%.

0-"+'K')"2'#":

• )(%6+0$+ (7",+/%0$+ &#.("&' 4 &#$(+$4+("(4)

• 3"'(%6+0$+ (7",+/%0$+ &#.("&' $+/" 4 
&#$(+$4+("(4) 

G(1"5'#":

• E".%5+/% /" #5".%(+:$% : ."5#=+;+/% + 
4$4(.%>H% *+&'%;+/%. @'(%/%H" :"N '4(.%,%$

• P&#, $" 7#<" #5".%(+:$#, #$,%: 
! 1. Q%$"7%.+(+ 5."0#7 + .%$% 7#6+0+=%;+/% 
45.&#' 6#04

! 2. E.%&;+/% >"'( $","1%

;,<0$"=)/0%$/% F$).0,$%

74.,1*="%,(1%" 1(?'#": :* 5 cm '+5*: 8"-*? 
,1*="%,(1". 

I$1*):

! E.%47% :+'#&" "$".9+/" 4 70%,+L

! E.%47% 7%0" "$".9+/" 4 '(%.+L

! -%(#0#>&% *.%&(4.% 4 '(%.+L.

0-"+'K')"2'#":

• '(%6+0$+ +0+ $"'(%6+0$+ (7",+/%0$+ &#.("&')

G(1"5'#":

• ?5".%(+:$%: +$(.%7",40%.$+ &0+$, ":"$(4%0$# 
,.49" :.'(" 4$4(.%>H" *+&'%;+/"

!"#$%&% /)0."(%/+A% + ."(%/)

B$).0,$% &+2)F+9% F%1,$)

J',%* *1,*5(:+)* +,"/( 

• E.%47% :+'#&" "$".9+/"
• 3%/2">N" 5#'(#/" #=6+1$" 4,.4<"$" 5#:.","
• C#94N =$%(%$ 946+(%& &.:+

G(1"5'#":

• 3"#5". %(+:$#  0 "2 "H" : ( . % &;+ / % +0+ 
*4$&;+#$%0$+ 9+5' '% >%.&#7

• ?5".%(+:$#: +$(.%7",40%.$+ &0+$, ":"$(4%0$+ 
,.49" :.'(" 4$4(.%>H" *+&'%;+/"

;,7$)."/&+()$/% F$).0,$% F%1,$)

0-"+'K')"2'#": 

• '45.%&#$,+0%.$% ("&'(.%%.(+&40%.$%) *.%&(4.%
• 4$+&#$,+0%.$% *.%&(4.%
• 6+&#$,+0%.$% *.%&(4.% 

G(1"5'#":

• S+1 $+/" %$%(#7'&% ."5#=+;+/% $"9# 
4'5#'(%:1%H" #'#:+$" + 5#&."(%. 

• C#94N$#'(+:

! G#$,+0%.$% 50#2% '% ,+$%7+2&+7 
&#$,+0%.$+7 >.%*#7

! G0+$ 50#2% #, 95 '("5"$+

! O$(.%7",40%.$+ &0+$

! )5#1%>$% *+&'%;+/%

! E.%&;+/%

! 3"#5".%(+:$# 0"2"H"

M$),1)06.) (,.6)A+2) ."(%/)

• -#:.",% :+'#&" "$".9+/", L+($# '(%H"
• 3%/2">N" &#, 7#(#;+&0+'(%. 

• K45(4.% :+>" 0+9%7"$%(% &#0"$%
• C#94N% 5#:.",% 5#50+("%0$+L &.:$+L '4,#:%
! 4.9"$($% :%'&40%.$% #5".%;+/% + 
*%';+#(#7+/%. P&# ;+.&40%;+/% $"7% :+>" #, 
8 '%(+, %754(%;+/%

G(1"5'#":

• @.9"$($% ."5#=+;+/% + +7#6+0+=%;+/% 4  15 
'("5"$+ *0"&'+/", 5#(#7 :%'&40%.$+ 5."90",, 5% 
#,0#<"$% #5".%(+:$% ."&#$'(.4&;+ / % 
0+9%7"$%(%

!$%("1+ 7()0") 0+<+2%

• -#:.",% %$%0#9$% '45.%&#$,+0%.$+7 
5."0#7+7% *"74.%

G(1"5'#":

• S+1 $+ / " %$ %(#7'&% .",4&;+ / % $" 9# 
4'5#'(%:1%H" #'#:+$" + 5#&."(%.

• -."0#7+ 0%(".%0$#9  50%(#% 6"= :"0+&" 
,+'0#&%;+/": #.(#=% 8 -12 $","1%. ?'0#$%; 
$%&#$ >"'( $","1% (&#, &#7+$4;+/": 12 $","1%)

• ?5".%(+:$# : ."5#=+;+/% + 4$4(.%>H% 
*+&'%;+/% 50#2#7, =%:.(H+7%.

!"#$%&) %.60%/9"$/"' )7)$)0) ."(%/)

I$1*):

• 3%90% &#$(.%&;+/% &:%,.+;"5'%

0-'%'&)" +-')":

• R%& 6#0, $"+=:#,1+:% "&'("$=+/%, 5%05%6+0%$ 
,"*"&(, 5%("0% L+5".7#-6+0$%

E45,41" ,(,'9( 8';'<" )9":1'2(5+": 

• G#7 5 0 " ( $ " . 4 5 ( 4 . " ' " # 5 " . % ( + : $ # 
."&#$'(.4+>4, 5%.;+/%0$" '" 0"2" 9+5'#7

D1(-*8 5",(-(

• 3",+'0#;+.%$+ '" 0"2" 9+5'#7, % ,+'0#;+.%$+ 
#5".%(+:$#  (."5#=+;+/% + 4$4(.%>H% 
*+&' % ; + / % , 5 % . ; + / % 0 $ % + 0 +  ( # ( % 0 $ % 
5%("0"&(#7+/%)

E45,41" 5",(-"1%*? -'?"8(%,"

• ?5".+>4  '" ':" %&4($" .45(4.", &%#  + =%'(%."0" 
&#/" +7%/4 ,"*"&( + '&.%N"H" 0+9%7"$(%

A94-$'#" ,'.'#"-%*? ,4.(1*$',"+"

• 3%/2">N" #5".%(+:$# 0"2"H"

I,.6)A+2) 7)0%(%

F(="%'$"8:

• A#.'+.%$% '5#1%>$% .#(%;+/% '%  *+&'+.%$+7 
'(#5%0#7. 

• 3%/2">N" '" 04&'+.% 45#1".
• C#94N #'("#L#$,.%0$+ 5."0#7 +0+ .45(4.% 
."(+$%&40%. 

• -.",+'5#$+.%/4N+ %$%(#7'&+ *%&(#.+: 

! :%094' ,"*#.7+("( &#0"$%

! ."&4.:%(47 ,"*#.7+("( &#0"$%

! :+'#&# 5#'(%:1"$% 2%>+;%

! 5#:"N%$% %$(":".=+/% :.%(% *"74.%

!"#$%&% /"'%
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! '5#1%>H% (#.=+/% (+6+/", 

! ("'%$ (+6+#*+640%.$+ '5#/

! 50%$#:%094' '(#5%0%

0-'%'&)" +-')":

• J+,1+: ,"*#.7+("(
• ,.%7%(+2%$ #(#& &#0"$% 

• Apprehension ("'( 5#=+(+:%$

B'#"?%*+,')": 1,?

• #6%:"=%$ + %&'+/%0$+ '$+7%& 5%("0"

G(1"5'#":

• P&4($% 04&'%;+/%
! K"5#=+;+/% + 9+5' >"'( $","1%, :"<6" 
&:%,.+;"5'%

• K"&4."$($% (.";+,+:%$($%) 04&'%;+/%
! 5#."7"N%/ "&'("$=#.$#9 7"L%$+=7%

! >3 54(% - #5".%(+:$# 0"2"H"

• I%6+(4%0$% 04&'%;+/%
! &#$(.%&(4.% &:%,.+;"5'%

! #5".%(+:$# 0"2"H"

!"#$%&) 1%&+2)(/"' ."()0%$)(/"' 
(+')1%/0) (IRE)

F(="%'$"8 5*91(:(:

• 8+."&($% '+0% '% '5#1%>H" '(.%$" &#0"$%. 
• ?6+2$# 5#'(#/" 4,.4<"$" 5#:.","
! $"'."N$% (.+/%,% (O'Donoghue): MSC, MSP + 
5".+*".$+ ,"# 7",+/%0$#9 7"$+'&4'%.

0-'%'&)" +-')":

• F#0, #(#&, #("<%$ L#,. C#94N+ :%094' 5.+ 
#'0#$;4. O=.%<"$+ +=0+: '" /%:1% &#, 4,.4<"$" 
5#:."," + MSP. 

B'#"?%*+,')":

• 3CK - 7"(#, +=6#.% 

• K(9 - &#0+&# ,% +'&142+ &#>(%$" 5#:.","

• P6,4&;+#$+ '(."' ("'(

! E.+ '("5"$% $"'(%6+0$#'(+ 5.+ ("'(4: 

- ,# 5 mm

- 5 -10 mm 

- 5."&# 10 mm #(:%.%H% =90#6%

G(1"5'#":

• 3"#5".%(+:$#: 9+5'  +0+ #.(#=% '% >%.&#7 4 - 6 
$","1%. 

• O=0"2"H" MSC  =$%($#  5#6#1>%:%  +'L#, 
#5".%;+/" MSP.

!"#$%&) ()0%$)(/"' ."()0%$)(/"' 
(+')1%/0) (IRI)

F(="%'$"8 5*91(:(:

• 8+."&($% '+0% '% 4$4(.%>H" '(.%$" &#0"$%

0-'%'&)" +-')":

• F#0, #(#&, L"7%(#7, #("<%$ L#,

• C#94N% /" 4,.4<"$% 5#:.",% $. 5".#$"4'%

B'#"?%*+,')":

• 3CK 7"(#, +=6#.%

• P,4&;+#$+ '(."' ("'(  5#=+(+:%$, &0%'+*+&4/" 
5#:.",4 $% (.+ '("5"$% 5."7% $"'(%6+0$#'(+

G(1"5'#":

• 3"#5".%(+:$#, +'(# &%# + &#, 5#:."," CSM

• ?5".%(+:$# 0"2"H" +$,+&#:%$# &#, 4,.4<"$" 
5#:.",% MSM + 5#'(".#0%(".%0$#9 &#750"&'%

!"#$%&) 7$%&>%' ,.$-%/"' (+')1%/0) 
(IR@)

F(="%'$8' 5*91(:(: 

• B&';"$(.+2$% *0"&'+/% '% :%094' %$940%;+/#7 + 
'5#1%>H#7 .#(%;+/#7 6"= &#$(%&(%

• I+5"."&'("$=+/% '% 4$4(.%>H#7 .#(%;+/#7

• J%094' %$940%;+/% '% &#$(%&(#7
• I+5".*0"&'+/%
• 8":"( 54(% 2">N% $"9# MS-
• 8:" (."N+$" '4 5#:."," 4 '5#.(4
• !">N+ 4 <"$% 

! '0%6+/+ 7+>+N+, :"N+ 0%&'%;+("(, :"N+ :%094' 
&#0"$%, 7%H+ +$(".&#$,+0%.$+ 4'"&, &.%N+ 
0+9%7"$(

0-'%'&)" +-')":

• !"'(# '" 24/" 5.%'%& 5.+ 5#:.",+. 

• F#0 &#/+ '" 5#/%2%:% 5.+ 5#&4>%/4  5#&."(%, 
$"'(%6+0$#'( +  :"0+&+ #(#&.  G#0"$#  /" 
60#&+.%$#. 

• -#$"&%, /" + 5#.", 5#:."," 7#94N" $%'(%:+(+ 
'5#.('&4 %&(+:$#'(. 

• 3%&#$ $"&#0+&# ,%$%: %(.#*+/% &:%,.+;"5'%.

B'#"?%*+,')":

• 3CK - 7"(#, +=6#.%

• K(9 -  $%0%= )"9#$,#:" *.%&(4." (&%5'40%.$% 
%:40=+/% '% 0%(".%0$" +:+;" (+6+/") /" 
5%(#9$#7#$+2%$ =$%&

!"#$%&% /"'%
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0-'%'&)' ,(+,*9': 

! M%L7%$#: ("'(

! E"'( 5.",H" *+/#&" (=$%2%/$+/+ &#, L.#$+2$" 
$"'(%6+0$#'(+)

! )0#&47#: .#(%(#.$+ ("'( 5.",H" *+/#&" =% 
%$(".#0%(".%0$4 $"'(%6+0$#'(

• G0%'+*+&%;+/% - &%# + &#, MSC

G(1"5'#":

• O$+;+/%0$#  5.#6$# 0"2"H" /" $"#5".%(+:$#: 
5#>(",%, 5#(#7 5.#9.%7 /%2%H% &:%,.+;"5'% + 
L%7'(.+$9'% 3 - 4 7"'";%. 

• 3%&#$ 54$" ."L%6+0+(%;+/" ,#=:#1%:% '" 
5#:.%(%& $% '5#.( 4= ."'(.+&;+/4 #5%'$+L 
7%$":%.% (5+:#(+.%H", ,";"0".%;+/%)

• P&# (#  5%;+/"$(" =%,#:#1%:%, #5".%;+/% $+/" 
5#(."6$%

• ?5".%(+:$#: 
! %&# 9% 5."(L#,$# $" =%,#:#1%:%

! %&# '" 50%$+.% #5".%;+/% 7"$+'&4'%

• ?5".%;+/% '" #,0%<" ,#& '" #(#& $" 5#:42"  + $" 
5#:.%(+ 54$ #6+7 5#&."(%

• K"&#$'(.4&;+/%: 
! 5%("0%.$+ 9.%*( (FEF) 

! 2"(:#.#'(.4&+ 9.%*( L%7'(.+$9'% ()ET).

• 3%&#$ #5".%;+/" #,7%L  #'0#$%; '% >(%&%7%, 
+$("$=+:$% *+=+&%0$% (".%5+/%

!"#$%&) 9)&>%' ,.$-0%/"' (+')1%/0) 
(IR!)

F(="%'$"8 5*91(:(:

• 8"/'(:# '+0" 54( $%=%, $% (+6+/4 4 *0"&'+/+

• A#.'+.%$% L+5".*0"&'+/% &#0"$%
• A#.'+.%$% L+5"."&'("$=+/% &#0"$% 
! (%,% #6+2$# '(.%,% + =%,H% &%5'40% + MSP

0-'%'&)" +-')":

• -.#9."'+:$# .%'(4N+ 6#0 + 47"."$ #(#& 

• ?("<%$ (%0+ +=:#,1+:!) #'0#$%; + L#, 

0*: +,"1( 5*91(:(: 

• -#:."7"$" ("9#6" 5.+ "&'("$=+/+ &#0"$%, 
."(.#5%("0%.$+ 6#0 + $"'(%6+0$#'( 5.+ '+0%'&4 
$+= '("5"$+;" + ,4<"7 L#,4.

B'#"?%*+,')":

• 3CK: 5.";+=$#'( 98%. 

• K(9: 6#2$" '(."' .%,+#9.%*+/" '% &#0"$#7 $% 90 
'("5"$+. 

0-"+'K')"2'#" - )"* ' )*: MRF

0-'%'&)' ,(+,*9':

• E"'( =%,H" *+/#&"
• Sag =$%&

• -.",H+ (+6+/%0$+ ("'( #,.%=% ($%/=$%2%/$+/+ 
("'()

• T#,*.+/": ."&4.:%(47 - '5#1%>H" .#(%(#.$+ 
("'(

• P&(+:$+ ("'( &:%,.+;"5'%

G(1"5'#":

• O$+;+/%0$#  0"2"H" /" $"#5".%(+:$#, '0+2$# &%# 
+ &#, .45(4." MSP

! Q% +=#0#:%$4 5#:.",4 MS- 9.%,4' 1 - 2: 
$%'(%:%& $"#5".%(+:$#9 0"2"H%

! Q% #'(%0": #5".%(+:$#, 5.+7%.$% 
."&#$'(.4&;+/% 5%("0%.$+7 9.%*(#7, 5#(#7 2 - 
3 $","1" +7#6+0+=%;+/", 5#(#7 #.(#=% + 
."L%6+0+(%;+/%.

! -#:.%(%& '5#.(4 $%&#$ 9 - 12 $","1%

!"#$%&% 7"60%$"()0%$)(/"' 
."17(%.6) (!IR)

0*85*%(%,(:

• Tractus iliotibialis, m. biceps femoris

• M % ( " . % 0 $ + . " ( + $ % & 4 0 4 7 5 % ( " 0 " , 
5%("0#*"7#.%0$+ 0+9%7"$(+

• -#'(".#0%(".%0$% &%5'40%, MSM, lig. arcuatum, 
("(+:% 5#50+("%0$#9 7+>+N%

F(="%'$"8 5*91(:(:

• A#.'+.%$% L+5"."&'("$=+/% '% +0+ 6"= &#$(%&(%.

• -#:.",% :+'#&" "$".9+/". 

0-'%'&)" +-')":

• F#0, #(#& + L"7%(#7 5#'(".#0%(".%0$#. 

• Q$%2%/$#  5#:"N%$% '5#1%>H% .#(%;+/% 5.+ 30 
'("5"$+ *0"&'+/" (5%(#9$#7#$+2$+ =$%&). 

B'#"?%*+,')":

• 3CK, .(9 
• I% 9 ' (# $ # : ( " ' ( ' 5 #1%>H" . #( % ;+ / " 
5#(&#0"$+;" '% ."&4.:%(47#7 + :%.4'#7

• E"'(  =%,H" *+/#&" &#/+  5#'(%/" 5#=+(+:%$ 5.+ 
'5#1%>H#/ .#(%;+/+ (+6+/"

0-"+'K')"2'#" - )"* ' MRF

G(1"5'#":

• ?5".%(+:$#, 4 5.:" ,:" $","1"
• G#, L.#$+2$" 5#'(".#0%(".%0$" $"'(%6+0$#'(+ 
0"2"H" /" 7$#9# $"+=:"'$+/"

!"#$%&% /"'%
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!"#$%&% 1%/+6.,6)

F(="%'$"8 5*91(:(:

• E#.=+/% &#0"$% +=%=:%$% ,+."&($#7 '+0#7 &#, $" 
6%> 70%,+L ."&."%(+:%;%. 

! @ '.",#:"2$+L '4 .45(4." 5#(5#7#9$4(" 
,"9"$".%;+/#7.

• 3%/2">N" '(.%,% =%,H+ .#9  7",+/%0$#9 
7"$+'&4'%

• ):"9% (."N+$% 5#:.",% 7"$+'&4'% '4  '5#.('&" 
5#:.",".

• C",+/%0$+ 7"$+'&4' '" 5#:."D4/" 2">N" #, 
0%(".%0$#9 4 '&#.# ':+7 '5#.(#:+7%.

• G#, 5.+'4($" +$'4*+;+/"$;+/" MSP  .+=+& #, 
5#:."," 7"$+'&4'% /" 80%.

0-'%'&)" +-')":

• 8+ ' 0 # & % ; + / % , " 0 % 7"$ + ' &4 ' %  5 . "7 % 
+$(".&#$,+0%.$#7 5.#'(#.4  /" 4=.#& 60#&%," 
(bucket handle).

• ?(#& $%'(%/" 4'0", +.+(%;+/"  '+$#:+/", $+/" 
#6%:"=%$.

• F#0 ,4< 0+$+/" =90#6% + 60#&%,% &#0"$%.

• I#, '% #'0#$;"7 $% ,"0+7+2$# *0"&(+.%$# 
&#0"$#.

• P&# $+/" 7#94N" $%'(%:+(+ '% %&(+:$#>N4, 
'4'5"&($% /" + 0"=+/% MSP.

• I.#$+2$" 5#:.",": >&1#;%H", %(.#*+/%. 

B'#"?%*+,')":

• 3CK 

! 90% 5.";+=$#'(+ =% 0%(".%0$+, 95% =% 
7",+/%0$+ 7"$+'&4'

• K(9: /",+$# ,% +'&142+ ,.49" 0"=+/"

• P.(.#'&#5+/%

G(+,*9':

• McMurray ("'( (60% (%2$#'(+)

• Apley T.+$, ("'(

• U(%/7%$#: ("'(
• E"'( L+5"."&'("$=+/"

D*:(-" 51(8" *.-')4 1"+2(5": 

• Bucket handle ('.",+$% #,:#/"$%)

• Parrot's beak (&.%/ #,:#/"$)

• K%,+/%0$+ 

• 8:#'(.4&+ .%,+/%0$+ ('(:#.+# '" *0%5)

• I#.+=#$(%0$# - &0+:%<$+
• 8"9"$".%(+:$+
• G#750"&'$+

D*:(-" 51(8" 1(?(%(1"2'*%*8 5*,(%2'#"-4: 

• S.:"$# - ;.:"$% =#$% (5".+*".$+ ,"#,  30%), 
."9"$".+>"

• S.:"$#  - 6"0% =#$% ('.",H+ ,"#), (">&# 
."9"$".+>"

• F"0# - 6"0% =#$% (;"$(.%0$+ ,"#), $" ."9"$".+>"

B'K(1(%2'#"-%" B?

• -.",H+ 6#0 4 &#0"$4

• ?'("#%.(.#=%
• 8+'"&%$($+ #'("#L#$,.+(+'

• J+0#$#,40%.$+ '+$#:+(+'

G(1"5'#":

• O$+;+/%0$#  0"2"H"  $"#5".%(+:$#: *+=+&%0$% 
(".%5+/%. P&# $" 5#7#9$", %.(.#'&#5+/% +:

• K"5%.%;+/%

! '%7# =% (.%47%('&" .45(4." >1 cm 4 
:%'&40%.+=#:%$#/ =#$+, 70%D" #'#6". -#(#7 
#.(#=% '% >%.&#7 4 $","1", #'0#$%; $%&#$ 6 - 
8 $","1% 

• -%.;+/%0$% / (#(%0$% 7"$+';"&(#7+/%
! G#, #'(%0+L

• 3%&#$ 7"$+';"&(#7+/"  #,7%L 54$ #'0#$%;  ,# 
9.%$+;" 6#0% + *+=+&%0$% (".%5+/%

!"#$%&% /"'%
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!$%&>+ <"( , ."(%/, (anterior knee 
pain)

I$1*):

• C"L%$+2&+ 5.+(+'%&

• E.%47%
• -#:"N%$+ +$(.%#'%0$+ :"$'&+ 5.+(+'%&

0-'%'&)" +-')":

• F#0, #'"N%/ '&0+=$4N%, &#2"H%,  &."5+(%;+/" 
(2"'(# + &#, =,.%:#9 &#0"$%),

• F#0 $%&#$ ,4<"9  242%H% +0+ '","H% (=$%& 
6+#'&#5%)

B'#"?%*+,')":

• 3CK, K(9

G(1"5'#":

• 3"#5".%(+:$# 0"2"H": 5#/%2%(+ &#'+ ,"# :%'(4' 
7",+%0+'% + L%7'(.+$9'% , %$%09"(+&% , 
*+=+&%0$% (".%5+/%, '(%6+0+=%;+#$" #.(#=". 

• 3%&#$ $%/7%H" >"'( 7"'";+ #5".%(+:$#: 

! 0%(".%0$# #(54>(%H"

! 7",+/%0$# =%("=%H" 

! %$(".#7",+/%0$% (.%$'5#=+;+/% (46".#'+(%'% 
(+6+/"

!"#$%&% 7"0."(%/+A% + 6."5/"' 9'("<)

B$).0,$% &+2)F+9) 7"0."(%/+A%

!"#&(;<' 51(-*8' 4 ,1"48",*-*?'#'

• C"L%$+=%7: ,+."&($% '+0% (4,%.%;) +0+ 
+$,+."&($% ((#.=+/%)

• !"'(#  '4 #(:#."$+, /". /" (+6+/% '7">("$% 
5#(&#<$#

Q"$( 4 -(&(/4: 

• )5%>%:%H" <+:#(%
• )5%>%:%H" "&'(."7+("(%
• )5%>%:%H" #, +$*"&;+/"

• )5%>%:%H" *4$&;+/"

G(1"5'#":

• 3"#5".%(+:$#: $%(&#0"$+ 9+5' '" $#'+ 4  - 6 
$","1%, 5#(#7 *4$&;+#$%0$+ 9+5'

• ?5".%(+:$" 7#94N$#'(+: 

! +$(.%7",40%.$% *+&'%;+/% ('.",H+ ,"#)

! 50#2" '% =%:.(H+7%, 

! '5#1%>H+ *+&'%(#. (#(:#."$+ +0+ 
&#7+$4(+:$+ 5."0#7+), 

! 5# 5#(."6+ 5#&.+:%H" ,"*"&(% ."<H"7

• Q%.%'(%H": 10 - 12 $","1%  (5.#'(+ =%(:#."$+ 
5."0#7+), 16 - 26 $","1% (#(:#."$+ 5."0#7+)

8,70,$) @=+("#% 0%0+#%

I$1*):

• E.%47% ($%/2">N" +$,+."&($%, $%&#$ 0#>"9 
,#'&#&%) $% ("."$4 5."(L#,$#  #>("N"$" ("(+:" 
&#, '.",#:"2$+L :+&"$, '5#.(+'(%

• 3%/2">N+ $+:# 5#:."," /" 6 cm #, 5.+5#/%. 

• A%&(#.+: ."47%(+=%7, L+5#(+."#+,+=%7, 
+$*"&;+/%, '(".#+,+, + ,..

• ?("<%$+ L#, + #'0%61"$% 50%$(%.$% *0"&'+/%

B'#"?%*+,')":

• 3"'5#'#6$#'( '(%/%H% $% 5.'(+7%, 5%05%6+0%$ 
,"*"&(

• Thompson - Doherti ("'(

! '(+'%& $% m. triceps surae $" ,#:#,+ ,# 5%'+:$" 
50%$(%.$" *0"&'+/".

G(1"5'#":

• 3"#5".%(+:$# 0"2"H": 30% 7%H" '$%9" 15% 
:+>" .".45(4.%,

• 5x4  $","1" 9+5'% ($%(&#0"$+ , 5#(#7 
5#(&#0"$+), ("& 5#(#7 5#:.%(%& $% '5#.(.

• ?5".%(+:$#: '4(4.% ("(+:", 5#(#7 9+5' +0+ 
#.(#=% (.+ $","1" 6"= #'0#$;%, + /#> (.+ '% 
#'0#$;"7.

M%/&+/+0+6 + $,70,$) m. peroneus 
brevis

• )$%<$+ m. peroneus longu' ':#/#7 ("(+:#7 
5.+(+'&% ("(+:4 m. peroneus brevis 4 
."(.#7%0"#0%.$#7 <0"64. 

• C#94N% .45(4.%

0-'%'&)" +-')": .*-*9'

B'#"?%*+,')": !FE, ,(+, )*851(+'#(

G(1"5'#":

• Q% ("$,+$+(+'  $"#5".%(+:$#, =% .45(4.4 
#5".%(+:$% '4(4.% +0+ (.%$'5#=+;+/% $% ("(+:4 
m. peroneus longus%.

M$),1)06.) 7%$"/%)(/) &+6(".)A+2)

I$1*):

• R%&% &#$(.%&;+/% 5".#$"4'% 5.+ 5#=+;+/+ 
+$:".=+/" + ,#.=+*0"&'+/" '(#5%0%. 8#0%=+ ,# 
&+,%H% 9#.H"9 5".#$"%0$#9 ."(+$%&4047% + 
5. ",H" '460 4 &' % ;+ / " +0+ 0 4 &' % ;+ / " 
5".#$"%0$+L ("(+:%.

0-'%'&)" +-')":

• !4/$+ 5."'&#& ("(+:". 3%'(%:%& '5#.('&" 
%&(+:$#'(+ /" $"7#94N.

• I.#$+2$+ '(%,+/47 0+2+ $% 5#:.",4  0+9%7"$%(% 
'&#2$#9 =90#6% 4= 24/$" 5."'&#&".

G(1"5'#":

• Q%  %&4($" ,+'0#&%;+/" 7#<" $"#5".%(+:$# 
0"2"H" (9+5' >"'( $","1%), %0+ /" .";+,+: 
'4:+>" 2"'( (70%).

• Q%(# '" .%,+ #5".%(+:$# 0"2"H": 

! ."&#$'(.4&;+/% 9#.H"9 ."(+$%&4047%, 
(,+."&($# +0+ #, ."<H% PL+0#:" ("(+:" +0+ 
#&#0$+L 0+9%7"$%(%), +0+ 

! &#>(%$# 5.#,461+:%H" <0"6%.

E%."0.+#/% ).,0/% 7"#$%&% 6."5/"' 
9'("<)

!"#&(;<( 5*91(:( 4 +5*1,4 (51*+() 15%, " 4 
)*;"12' 51()* 50%), )"* ' 4 *1,*5(:+)*# 
51")+'. 

F(="%'$"8: 

• 50%$(%.$% *0"&'+/% + +$:".=+/%

• ,#.=+*0"&'+/% + '5#1$% .#(%;+/% (."D")

• ":".=+/% ($%/."D")

0-'%'&)" +-')":

• ?(#&, ,"*#.7+("( 6#0#7 #9.%$+2"$+ 5#&."(+.

!"#$%&% /"'%
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• McKenzie =$%& (/%/%'( #(#& +'5.", 0%(".%0$#9 
7%0"#04'%) 

B'#"?%*+,'&)' ,(+,*9':

• 5.",H% *+/#&%,
• (%0%.$+ (+0(,

• '(+'&%H",
• '5#1%>H% .#(%;+/%.

C,,"w" )1',(1'#48' $" 51'+4+,9* 51(-*8": 

• F#0 4 5.","04 7%0"#04'%
• F#0 $% 5%05%;+/4  :.L% +0+ =%,H"9  ,"0% 
7%0"#04'%

• )(%.#'( 5."&# 55 9#,+$%

• 3"7#94N$#'( #'0#$;%, L#,%
• F%. ,:% &.+(".+/47% 5.+'4($%: 5."0#7!

G(1"5'#":

• O$+;+/%0$#: 7+.#:%H", "0":%;+/%, %$%09"(+;+
• ,%1" &#, '5#.(+'(%: L#, 6"= #'0#$;% 4= #.(#=4 
&#/% ,#=:#1%:% '%7#  '%9+(%0$"  5#&."(", 5#(#7 
4:#D"H" #'0#$;%, 5#(#7 *+=+&%0$% (".%5+/%. 

01',(1'#48' 5*91",)" %" +5*1,: 

! '5#'#6%$ ,% (.2+

! +=:#,+ 10 '&#&#:% 

! 1 7+$4( '(%/%H% $% 5#:."D"$#/ $#=+

! $"7% .%=0+&" 4 '$%=+ $#94. 

G1"#"/( -(&(/":

• 2 $","1" (5.:+ '("5"$)

• 3 $","1" (,.49+ '("5"$)

• 4 - 7 $","1% ((."N+ '("5"$). 

• ?5".%(+:$# 0"2"H" ($"&%,%  #6%:"=$# =% 2"(:.(+ 
'("5"$) ,%/" +'(" ."=40(%(" &%#  $"#5".%(+:$# 4= 
:+>" .+=+&%.

E%."0.+#/% =$"/+5/% 7"#$%&% 
(/%60)<+(/"60) 6."5/"' 9'("<)

0-'%'&)" +-')": )"* ")4,%(, +"8* .-">(

B'#"?%*+,')": 1,? +,1(+ +%'82'

M",(1"-%" %(+,".'-%*+,

• 3"#5".%(+:$# 0"2"H" (."'(.+&;+/%  '5#.(%, 
40#>;+ '% 0%(".%0$#7  5#:+>+;#7, ,46#&% 
#64N%, #.(#=" + 6%$,%<+)

• P&# $" 5#7#9$", #$,% #5".%(+:$#  0"2"H": 
'4(4.% 0+9%7"$%(% 4= =%("=%H" + 5#/%2%H"

F(:'#"-%" %(+,".'-%*+,

• 0"2+ '" &%# + %&4($% 5#:.",%, #5".%(+:$# /",+$# 
&#, ."5%.%;+/" ,"0(#+,$#9 0+9%7"$(%

L60)(% 1%."0.+#/% 7"#$%&% 6."5/"' 
9'("<)

A%,(1*-",(1"-%* 4)6(;,(/(

• I.#$+2$+ 6#0 $%&#$ 49%$4N% '&#2$#9 =90#6%, 
*+6.#=% + L+5".(.#*+/%, 2%& + #>("N"H" 
(%04'%.

• C#94N" + &#>(%$#  4&1">("H" (&#$(%&( (%04'% 
+ (+6+/")

• E".%5+/%: $"#5".%(+:$%, 5#(#7 + #5".%(+:$%

!$%("1+ 6."5/"' 9'("<)

F(="%'$8' 5*91(:(:

• G#76+$%;+/% 5#&."(% '(#5%0%

!"#$%&% /"'%
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1

0-"+'K')"2'#" %" *+%*94 1,?

! *.%&(4.% /",$#9 7%0"#04'% 

! 6+7%0"#0%.$% *.%&(4.%

! „(.+7%0"#0%.$%” *.%&(4.% (+ =%,H% +:+;% 
(+6+/") 

G(1"5'#":

• K"5#=+;+/% + 0#$9"(% ,#  '7+.+:%H% #(#&%, 
5#(#7: 

• )(%6+0$" *.%&(4." (5#:.",% '%7# /",$" '(.%$", 
%:40=+#$+ 5."0#7+): 9+5'  +0+  #.(#=% =% L#, 
>"'( $","1%, .%$+ *+=+&%0$+ (."(7%$

• 3"'(%6+0$" *.%&(4.": $%(&#0"$+ 9+5' >"'( 
$","1%, 5#(#7 #.(#=% =% L#, 6%. 2"(+.+ $","1". 

• ?(:#."$+ +0+ ,+'0#;+.%$+  5."0#7+ - 
#5".%(+:$# : ."5#=+;+/% +  4$4(.%>H% 
*+&'%;+/%.

!"#$%&% 60"7)()

!$%("1+ 0)(,6)

• -."0#7+ 90%:", :.%(% +0+ ("0% (%04'%

F(="%'$"8 5*91(:(:

• T0%:%: *#.'+.%$% 50%$(%.$% *0"&'+/%
• J.%(: *#.'+.%$% ,#.=+*0"&'+/%,  +0+ %&'+/%0$% 
'+0%

• E"0#: 5%, / ,#'&#& ' :+'+$"

• C#94N  5#."7"N%/ :%'&40%.+=%;+/" + %:%'&40%.$% 
$"&.#=%, $%.#2+(# &#, *.%&(4.% :.%(% (%04'%

• C#94N" '4 4,.4<"$" 5".+(%0%.$" 04&'%;+/"

G(1"5'#":

• 3"#5".%(+:$# =% $",+'0#;+.%$" + =% 
&#7+$4;+/4, #'(%0+ #5".%(+:$#

!$%("1+ .)(.)/%,6)

F(="%'$"8 5*91(:(:

• -%, '% :+'+$"

• !"'(# 4,.4<"$ '% 5#:.",#7 0476%0$" &+27" 

! [46%:$+2&+ 5."0#7: 5."0#71"$% #6% 
&%0&%$"4'% + 0476%0$+ 5.>1"$

• ?6%:"=$# /" SE '$+7%H" &%0&%$"4'%

0-"+'K')"2'#": 

• B&'(.%%.(+&40%.$+
! E".%5+/% 490%:$#7 $"#5".%(+:$%, #'+7 
,+'0#;+.%$+L

• O$(.%%.(+&40%.$+
! E".%5+/% 490%:$#7 #5".%(+:$%, #'+7 
&#7+$4(+:$+L

!$%("1 "60)(+= ."60+2, /"N2)

!"9')4-"1%" )*+,

• C#94N% /" %:40=+#$% 5#:.",% &#.("&'% 
(,"0(#+,$+ 0+9%7"$() +0+ (46".#=+(%'% (m. 
tibialis posterior), +0+ #6+2$+ 5."0#7

• -#'(#5".%(+:$# '" $#'+ 9+5' 6 - 8 $","1%.

04.*':%" )*+,

• -#.", &0%'+2$#9, 7#94N + '(."' 5."0#7

04%('K*18%( )*+,'

• K"(&# =%L:%N"$" 5."0#7+7%

G(1"5'#": )"* ' )*: 51(-*8" )"-)"%(4+"

I,.6)A+2) 0)$9"1%0)0)$9)(/"' 9'("<)

F(="%'$"8:

• )(#5%0# ,"0#7 :+.+ '% (.#(#%.% +  5."9%=+ 9% 
(#2%& %4(#7#6+0%

• 8.49% CE  &#'(  /" ,4<% #, #'(%0+L (" $%/2">N" 
6+:% 5."0#71"$% 5.+ 6%=+ (M+'*.%$&#: 
5."0#7)

G(1"5'#":

• ?.(#5",'&#7 ."5#=+;+/#7  + 5"&4(%$% *+&'%;+/% 
+90%7% +0+ &0+$#:+7%

• P&# ."5#=+;+/% $" 4'5", .%,+ '" #5".%(+:$% 
."5#=+;+/% + *+&'%;+/%

!"#$%&% /"'%
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!$%("1+ 1%0)0)$9)(/+= ."60+2,

G1(,8"%:

• C+$+7%0$# ,+'0#;+.%$+: 9+5'  =% L#, 2  - 4 
$","1", 6#0 ,+&(+.% #'0#$%;. 

• 8+'0#;+.%$+ : #.(#5",'&% ."5#=+;+/% + 
5".&4(%$% *+&'%;+/% (+90"), % %&#  ."5#=+;+/% $" 
4'5" #$,% #5".%(+:$% ."5#=+;+/% + *+&'%;+/%.

• \#$ ' # : 5 . " 0 #7 ( ' ( . " ' 5 . " 0 #7 5 " ( " 
7"(%&%.5%0$" &#'(+ $% 7"(%*+=$#-,+/%*+=$#/ 
9.%$+;+, ,+'(%0$# #, +$(".7"(%(%.=%0$#9 
=90#6$#9  ,"0%) '" &#, '5#.(+'(% ?FPJBQ3? 
0"2+ #5".%(+:$#.

! K%=0#9 - =#$% '0%6" 5.#&.:1"$#'(+

!"#$%&% 7$60+2, 60"7)()

F(="%'$"8 5*91(:(:

• 8+."&($% '+0% 5%,#7 (">&+L 5.",7"(%,

• @,%.;"7 :.L#7 5.'(% ($#N$% *.%&(4.%)

G(1"5'#":

• 3",+'0#;+.%$+ 5."0#7+ : buddy taping 
*0%'(".#7 2"(+.+ $","1", 2:.'(% #64N% + 
>(%&".

• 8+'0#;+.%$" *.%&(4.": #.(#5",'&% ."5#=+;+/% 
+ 5#(&#0"$+ 9+5' =% L#,.

• M4&'%;+/": #.(#5",'&%  ."5#=+;+/% + buddy 
taping (.+ $","1". 

• P&# ."5#=+;+/% $+/" '(%6+0$%, #$,% #5".%(+:$#.
- )7%H"H" =%5."7+$" &#75%.(7%$%

!"#$%&% /"'%
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1

SCIWORA (S/)2&%$"#) 6+/&$"1
SCIWORA = Spinal Cord Injury Without 
Radiologic Abnormality

• G#, ,";" $%/2">N" ,# #'%7  9#,+$% (4'0", 
"0%'(+2$#'(+ &#'(+/4).

• G#, '(%.+L  (,"9"$".+'%$% :.%($% &+27% +7% 
:"N4  '(%6+0$#'(, %0+ 5#:.",4 5.%:+ 0+9. *0%:47 
+0+ #'("#*+(+).

• -.+7".: *0"&'+#$#  -  ,+'(.%&;+#$% (wiplash - 
"$9. 6+2) 5#:.",% 5.+ '4,%.4 4= :"=%$+ 5#/%'.

0-'%'&)' %"-"$: 

• F#0 + '5%=%7, .(9 #,'4'(:# 5."0#7%.

G(1"5'#":

• 8:" $","1" $#>"H% U%$; &.%9$", 0#&%0$% 
(".%5+/%, #6%:"=$% &#$(.#0% $%&#$ (.+ $","1" 
(7#94N% &%'$% $"'(%6+0$#'().

!"#$%&% '"$>+= &%("#) #$)0/% .+51%

!$%("1+ ".A+7+0)(/+= ."/&+()

B'#"?%*+,')":

• SE. C#94N" '4 5#:."," &.%$+/%0$+L $".%:%.

G(1"5'#":

• @90%:$#7 '4 '(%6+0$+ + 0"2" '" '% #'%7 $","1% 
+7#6+0+=%;+/" U%$; &.%9$#7.

• P&# '4 $"'(%6+0$+, L%0# +7#6+0+=%;+/%.

L.A+7+0"A%$#+.)(/) &+6(".)A+2)

B'#"?%*+,')":

• K(9 4 5.#*+04.

G(1"5'#":

• ?5".%(+:$%: #&;+5+(#;".:+&%0$% *4=+/%,  5#(#7 
12 $","1% L%0# +7#6+0+=%;+/".

B$).0,$% )0()6)

Q0+"("'+2):

• 3%/2">N" $%'(%/4  5%,#7 $% 90%:4 %0+ $% 7"&%$4 
5#,0#94  ($% (:.,#/ 5#,0#=+ $%/2">N" '(.%,% 
0#6%H%).

3()6+F+.)A+2):

• E+5 1: -."0#7+ +'5.", + +=% #6" 0%(".%0$" 7%'" 
(\"*".'#$ *.%&(4.%)

! SE '$+7%&: 0%(".%0$" 7%'" %(0%'% '4 
#6#'(.%$# 04&'+.%$" 54( 0%(".%0$# 4 #,$#'4 
$% #,9#:%.%/4N" %.(+&40%.$" 5#:.>+$" %&'+'%, 
4'0", .%=7+;%H% 5.'("$% %(0%'% $%&#$ 
*.%&(4.". 

• E+5 2: -."0#7 +'5.", + +=% /",$" 0%(".%0$" 
7%'", (%&# ,% '" #$% #,0#7+ + #,:#/+.

• E+5  3: -."0#7 =%,H"9 04&% ($%/2">N" 
L+5"."&'("$=+/#7).

J+2)'/"60+.):

• F#0 + $"'(%6+0$#'(. 3"4.#0#>&+ '+75(#7+  '4 
."(&+ (&%.%&(".+'(+2$% =%L:%N"$#'( VIII 
&.%$+/%0$#9 $".:%).

M%$)7+2):

• Q%:+'+ #, ."0%(+:$" '(%6+0$#'(+, % #$% =%:+'+ 
$%/:+>" #, #24:%$#'(+ (.%$':".=%0$#9 
0+9%7"$(%.

• )(%6+0$+ + $",+'0#;+.%$+ 5."0#7+: :.%($% 
#.(#=%.

• 3" ' ( % 6 + 0$+ +0+ ,+ ' 0 #;+. % $+ : L% 0 # 
+7#6+0+=%;+/%.

8,70,$) 0$)/6#%$9)(/"' (+')1%/0)

P-"9%' '$9*1 %(+,".'-%*+,', 4$ 8*?4<4 
",-"%,*")+'#"-%4 +4.-4)+"2'#4 '-' K1"),414 
",-"+".

B'#"?%*+,')": !FE

G(1"5'#": *5(1",'9%".

!"#$%&% .+51%
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B$).0,$% &%/6)
C)* 10% '8"#4 %(41*-*;)( +'85,*8(.

F(="%'$"8: %"#&(;<( ='5(1K-()+'#".

3()6+F+.)A+2) 7$%1) #+6+/+ 7$%("1) 
/) &%/6,

• E+5 1: *.%&(4." 9#.H"9 ,"0% ,"$'%

• E+5 2: *.%&(4." 6%=" ,"$'% ($%/2">N%, $%'(%/" 
4'0", &#'" +0+ 0%(".%0$" '+0")

• E+5 3: '46#,#$(#+,$% *.%&(4.% &#/% =%L:%(% 
("0# %&'+'% (&.#= '5#$9+#=4)

M%$)7+2):

• E+5 1: '4 '(%6+0$+ + 0"2" '" :.%($#7 #.(#=#7

• E+5 2: #6% (+5% 0"2"H% '4 7#94N%, $"+=:"'$+ 
+'L#,

• E+5 3: =% $",+'0#;+.%$" U%$;  &.%9$%, =% 
,+'0#;+.%$" L%0# (.%&;+/%

M$),1)06.) 67"/&+("(+60%9) ).6+6) (hangman’s fracture)

J+2)'/"60+.):

E,?: 5*9(<"% 51(9(1,(.1"-%' 51*+,*1 
()1",)( +,1(-'2() 4+-(: =(8",*8", 4$ 
51(-*8 5(:')4-" ")+'+" (+1(:/" +,1(-'2"), 
:'+-*)"2'#4 ' +4>(/( +5'%"-%*? )"%"-" 
(:4?" +,1(-'2"). 

M%$)7+2):

• )(%6+0$+ '" 0"2" :.%($#7 #.(#=#7 ,# >"'( 
$","1%.

• 3"'(%6+0$+: L%0#  (.%&;+/%  >"'(  $","1%, 5#(#7 
L%0# 12 $","1%, +0+ #,7%L #5".%(+:$% *4=+/%.

!"#$%&% &">+= #$)0/+= 7$-?%/"#)

3()6+F+.)A+2) 7"#$%&) 0%() 
7$-?%/"#)

• G#75."'+/% + *0"&'+/% (CF)

• J".(+&%0$% &#75."'+/% (VC)

• 8+'(.%&;+/% + *0"&'+/% (DF)

• G#75."'+/% + "&'("$=+/%(CE)

• 8+'(.%&;+/% + "&'("$=+/% (DE)

• M%(".%0$% *0"&'+/% (LF)

N" :*/( 91",%( 51;6(%*9( 9">( '+,' 
)1',(1' # 48' +,".'-%*+,' ) "* ' $" 
,*1")*-48."-%( 51;6(%*9(:

• )(%6+0$" *.%&(4." 5.>1"$#:%: 
! =%L:%(%/4 $" :+>" #, 5.",H" 2/3 ("0% 
5.>1"$%,

! 946+(%& :+'+$" ("0% (4&0+H"H") 5.>1"$% 
$%/:+>" 50%,

! #24:%$+ =%,H+ ,"0#:+ 5.>1"$%.

• 3"'(%6+0$" *.%&(4." 5.>1"$%: ':" #'(%0".

M%$)7+2):

• 8+'(#.=+/" + '(%6+0$" *.%&(4.": 9+5'%$% 
7+$".:% 10 $","1%.

• 3"'(%6+0$": #5".%(+:$# 0"2"H".

B$).0,$% 9)&>+= &%("#) 7$-?%/"#)

• Clay  shovelers *.%&(4.% (*.%&(4.% '5+$#=$+L 
$%'(%:%&% S7 +0+ E1).

! C#<" $%'(%(+ 7+>+N$#7 %:40=+/#7, +0+ 
0+9%7"$(%.$#7 ,+'(.%&;+/#7 5.+ *0"&'+/+. 

! )(%6+0$" *.%&(4." '" 0"2" 
&#$=".:%(+:$#,$"'(%6+0$" #5".%(+:$#.

• Sentinel *.%&(4.% (*.%&(4.% #6"  0%7+$", 
'5+$#=$+ $%'(%:%& #,:#/"$ #, #'(%(&% 
5.>1"$%).

! )7%(.% '" '(%6+0$#7 + 0"2+ '" &#$=".:%(+:$#, 
#'+7 %&# '" *.%97"$( $" 4&1">(+ 4 '5+$%0$+ 
&%$%0.

!"6%</% #$60% 7"#$%&)

Teardrop 5*91(:"

! ?,:%1"$+ *.%97"$( 4 #60+&4 '4=" 4 
5#'(".#+$*".+#.$#7 5.","04 ("0% 5.>1"$%, 
,+'0#;+.%$ 54( '5+$%0$#9 &%$%0% 4= 
$"4.#0#>&4 0"=+/4, %&4($% &+*#=%.

! E".%5+/% #5".%(+:$%

M4)+"2'#" K"+(,"

! P&# $"7% $"4.#0#>&+L '+75(#7%, ."5#=+;+/% 
(.%&;+/#7, 5#(#7 L%0# %5%.%( + ,.49% 
+7#6+0+=%;+/% (.+ 7"'";%.

! Q% #6#'(.%$" 04&'%;+/" +0+ &#, 4,.4<"$" 
,+'&4' L".$+/": #5".%(+:$% *+&'%;+/%.

!$%("1+ 0"$)."(,1<)(/"' &%() .+51%

Q0+"("'+2)

Q1"),41( 4+-(: 5*#"+" 4 )*-'8" (seatbelt 
K1"),41").

Q1"),41" :19*+(&( (4:"1"2 :(.-*8 4 ,145, 
51",' ?" 51(-*8 1(.1" ' =(8",*,*1")+).

Q1"),41" "4,*+,1":( (51(-*8 51;6(%" +" 
)*85-(,%*8 :'+-*-)"2'#*8 ' 5"1"5-(?'#*8).

I ,*1")"-%*8 :(-4 5*91(:( +4 1(H(, "-' +4 
5*+-(:'2( ,(>( (4$"% +5'%"-%' )"%"-).

!"#1'$'&%'#' $" 5*91(:4 #( ,*1")*-48."-%' 
51(-"$ (#(1 #( +5*# +(?8(%"," 1"$-'&',( 
5*)1(,6'9*+,').

3()6+F+.)A+2) 7"#$%&) 7$-?%/"#):

0*851(+'*%( K1"),41( 

U)+5-*$'9%( (burst) K1"),41(

• )(%6+0$"
• 3"'(%6+0$" 

B'+,1")2'*%" (Chance) K1"),41" 

Q-()+'*%* - :'+,1")2'*%( K1"),41( 

!"#$%&% .+51%
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G1"%+-"2'*%( K1"),41(

M%$)7+2):

A)* %(8" %(41*-*;)'= '+5":", +,".'-%( 
K1"),41( *9'= 51;6(%*9" +( -(&( 
%(*5(1",'9%*.

A)* 5*+,*#' '$1">(%" %(+,".'-%*+,  '-' 
%(41*-*;)' %"-"$, -(&(/( #( *5(1",'9%* ' 
=',%*.

!"#$%&% 6).$)(/% ."60+
S(+,* 51",( 51(-*8( )"1-'&%( )*+,'

I *)* 60% +-4&"#(9" *+,"#4 %(51(5*$%",(

@/)0"16.) .()6+F+.)A+2) (J%/+6)

M",(1"-%( )*-48%( (ala ossis sacri)

71(:/( )*-48%( (foramina sacralia)

I%4,1";/" )*-48%" (,(-" 51;6(%*9" ' 
+")1"-%' )"%"-)

M%$)7+2):

A)* %(8" %(41*-*;)*? '+5":" %',' 
'$1">(%( %(+,".'-%*+,', ,(1"5'#" #( 
%(*5(1",'9%", ?'5+ ?"<"8".

0*: %(41*-*;)*? :(K'2'," 8*>( ' 
*5(1",'9%* -(&(/(, "-' 5*91",") 1(K-()+" 
.(;')( ' 21(9" #( :4? ' %('$9(+,"%.

!"#$%&% .+51%
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8

!"#$%&% .+51%/% 1"N&+/%
25% -($'#" +( :*?*:' 51' 4)"$'9"/4 519( 
5*8*<' '-' ,*)*8 ,1"%+5*1,"!

0-'%'&)" +-')" $"9'+' *: -*)"-'$"2'#( 
5*91(:(:

• -#:.",% 0476%0$+L '"97"$%(%:
! 5."&+, .%,% ;.":% (+0"4') + 5.%<H"H% 
7#&.%N$" 6">+&" (."("$;+/% 4.+$%), 
(#>("N"H" '+75%(+2&#9 + 5.":%9% 
5%.%'+75%(+2&#9 $".:$#9 '+'("7%);

! -%.%5%."=% / 5%.%50"9+/% (#>("N"$+ 
'"$=+(+:$+ + 7#(#.$+ 54(":+ &% (.454 + 
$#9%7%);

• -#:.",% (#.%&%0$+L '"97"$%(%:
! &%# 5."(L#,$#, 4= 5#."7"N%/ + +$".:%;+/" '.;% 

(L+5#("$=+/% + 6.%,+&%.,+/%);

• 3+'&% 5#:.",% :.%($+L '"97"$%(% (+'5#, (."N"9 
'"97"$(%):

! &%# 5."(L#,$#, '%7# /" #>("N"$% +$".:%;+/% 
':% 2"(+.+ 4,% (&:%,.+5%."=% / &:%,.+50"9+/%);

• J+'#&% 5#:.",% &+27"$" 7#<,+$" (5.:% (.+ 
'"97"$(%):

! &%# 5."(L#,$#, '%7# 4= 5#."7"N%/ +$".:%;+/" 
,+'%/$+L 7+>+N% (5."'(%$%& ,+'%H%).

;7+/)(/+ -".

B'+K4%)2'#" )'&8(%( 8*>:'%( 4+-(: 
5*91(:(.

N%") '$-"+)" '$ +5'%"-%*? ;*)": 5*91",") 
.4-.*)"9(1%*$%*? 1(K-()+" (%"#&(;<( .4:( 
$" *)* 24=, 8*>( ' 9';().

:+#"+ 6%/9+<+(+0%0): 

• ?&;+5+(%0$+ 5.","# (S2)

• -.",H+ ,"# :.%(% (S3)

• M%(".%0$+ ,"#  &0%:+&40" $%$+<" ,# ,.49#9 
."6.% (S4)

• 8"0(#+,$+ 5.","# (S5)

• K%,+/%0$% (.+ 5.'(% (S6)

• @0$%.$% ,:% 5.'(% (S7)

• @0$%.$% +:+;% >%&" (S8)

• C",+/%0$% '(.%$% $%,0%&(% (E1)

• T.4,$+ &#> +=$%, 6.%,%:+;" (E2)

!"#$%&% .+51%


