
O b s a h

1 Z á k la d n í p o jm y  (V ilém  N ovák)  5
1.1 C o  j e  to  d ia g n o s tik a ............................................................................................................................... 5
1.2 Z d r a v í ........................................................................................................................................................  5
1.3 N e m o c ........................................................................................................................................................  5

1.3.1 K lasifikace n e m o c í ................................................................................................................  6
1.3.2 S tádia n e m o c i ...........................................................................................................................  6

1.4 P ř í z n a k ....................................................................................................................................................  7
1.4 .1 R ozdělení p ř íz n a k ů ................................................................................................................  7
1.4.2 Spolehlivost p ř íz n a k ů ............................................................................................................  8
1.4.3 Interpretace p ř íz n a k ů ............................................................................................................. 9

1.5 D iagnostické m e t o d y ...........................................................................................................................  10
1.5.1 R o z d ě le n í ..................................................................................................................................  10
1.5.2 Indikace a  kontraind ikace d iagnostické  m e t o d y ........................................................ 11
1.5.3 K om plikace d iagnostických  m e to d ...................................................................................  11
1.5.4 O becný postup  stanoveni d ia g n ó z y ................................................................................... 12

2 B iochem ické v y še třo v ac í m eto d y  (B arbora  H rvolová) 13

2.1 B iologický m a te r iá l ...............................................................................................................................  13
2.1.1 B í lk o v in y ...................................................................................................................................  13
2.1.2 N ukleové k y s e l i n y ................................................................................................................  17
2.1.3 S a c h a r id y ................................................................................................................................... 18
2.1.4 L ip id y ..........................................................................................................................................  19
2.1.5 K re v ..............................................................................................................................................  20
2.1.6 M o č ..............................................................................................................................................  20
2.1.7 L ik v o r ..........................................................................................................................................  21

2.2  V yšetřováci m etody využívané v  k lin ické  b io c h e m ii ................................................................. 22
2.2.1 E le k tro fo ré z a ............................................................................................................................ 22
2.2.2 S pek trofo tom etrie ................................................................................................................. 25
2.2.3 Iontově selektivní e l e k t r o d y ..............................................................................................  27
2.2.4 S h r n u t í ......................................................................................................................................  29

3  I le m a to lo g ic k é  v y še třo v ac í m e to d y  (B arbora H rvolová) 31
3.1 K r e v ............................................................................................................................................................  31
3.2  Krevní e lem enty  .................................................................................................................................. 33

3.2.1 E rytrocyty ...............................................................................................................................  33
3.2.2 L eukocyty  ...............................................................................................................................  34
3.2.3 T ro m b o c y ty ............................................................................................................................... 36

261



262  O B S A H

3.3  T vorba  k revn ích  e lem en tu  ..............................................................................................................  36
3.3.1 P renatáln í k rv e tv o rb a ...........................................................................................................  36
3 .3 .2  Postnatáln í k r v e tv o r b a ........................................................................................................ 37

3.4  K revní p la z m a ........................................................................................................................................  37
3.4.1 S ložen í krevní p l a z m y ........................................................................................................ 38

3.5  K rev ja k o  b io logický m ateriál ........................................................................................................ 38
3.6  Z ák ladn í hem ato log ická  v y š e t ř e n í ................................................................................................  38

3.6.1 K revní obraz  a  d iferenc iá ln í rozpočet ..........................................................................  38
3 .6 .2  P opis jedno tlivých  m ěřených param etru  v  rám ci K O + d iľ f ...................................... 39
3 .6 .3  P opis jedno tlivých  dopočítávaných param etru  v  rám ci K O + d iff ........................... 42

3.7  H em ato log ické a n a ly z á to ry ...............................................................................................................  44
3.7.1 Přík lad  hem ato log ického  a n a ly z á to r u ..........................................................................  45
3.7.2 P rincipy počítán í k revních  e l e m e n tu ..............................................................................  45

3.8  S tanovení h e m o g lo b ín u ....................................................................................................................... 49
3 .9  S h rn u tí ........................................................................................................................................................ 50

4  Im u n o lo g ic k é  v y še třo v a c í m e to d y  (V ilém  N ovák) 51
4 .1 Ú vod  do  fyzio log ie  im u n i ty ...............................................................................................................  51

4.1.1 In form ační sy s tém y  o rg a n ism u .........................................................................................  51
4 .1 .2  H um oráln í i m u n i t a ...............................................................................................................  52
4 .1 .3  B unečná i m u n i t a ................................................................................................................... 54

4.2  Im unohcm ato log ie  .............................................................................................................................. 54
4.2.1 Systém  ABO ..........................................................................................................................  54
4 .2 .2  Systém  R h  .............................................................................................................................  57
4 .2 .3  D alší skupinové s y s t é m y ....................................................................................................  57

4.3  V ybrané im unochcm ické d iagnoslieké  m e to d y ..........................................................................  58
4.3.1 Im unodifúze .......................................................................................................................... 58
4 .3 .2  Im u n o e le k tro fo ré z a ...............................................................................................................  59
4 .3 .3  R IA  (rad io -im uno-analýza, R adio Im m uno A s s a y ) ................................................. 59
4 .3 .4  E LISA  (E nzym e Linked Im m uno  Sorbent A s s a y ) ....................................................  59

5  Z o b ra z o v a c í  m e to d y  (Ive ta  B ryjová) 63
5.1 Úvod .......................................................................................................................................................  63
5.2  S k ia g r a f ic ................................................................................................................................................  63

5.2.1 Z dro j X -zářen í —  r e n tg e n k a ............................................................................................  65
5.3  K ontrastní rentgenolog ické m e to d y ................................................................................................  68

5.3.1 Průchod X -zářen í t k á n i .......................................................................................................  68
5.3.2 D etekce prošlého X - z á ř e n í ................................................................................................  70

5.4  V ýpočetn í tom ografie  ( C T ) ............................................................................................................... 72
5.4.1 R ealizace  C T  p ř í s t r o j ů .......................................................................................................  77
5 .4 .2  R ekonstrukčn í a lg o r i tm y ....................................................................................................  80
5 .4 .3  K lin ické použití C T  ...........................................................................................................  88

5.5  N ukleárn í m agnetická rezonance  (N M R /M R I) .......................................................................... 88
5.5.1 S tručný  nástin  p rincipu  M R 1 ............................................................................................  88
5 .5 .2  F yzika jad ern éh o  s p i n u .......................................................................................................  90
5.5.3 P odsta ta  M RI z o b r a z o v á n i ................................................................................................  94
5.5.4 K lin ické  p o u ž ití M R I ...........................................................................................................  96



O B S A H  263

5.5.5 Funkční m agnetická  rezonance  (fM R I) ........................................................................  97
5.5.6 S h r n u t i ....................................................................................................................................... 98

5.6 R adionuklidová sc in tig ra f ie ................................................................................................................  105
5.6.1 P lanám í scintigrafie ............................................................................................................ 106
5.6.2 T om ografická sc in tig ra f ie ...................................................................................................... 111

5.7 S o n o g ra fie .................................................................................................................................................  118
5 .7 .1 Z ákladní po jm y ultrazvukové a k u s tik y ............................................................................  118
5.7.2 U ltrazvuková sonda .............................................................................................................  123
5.7.3 K lin ické zobrazováni pom ocí u ltrazvuku  ..................................................................... 124
5.7.4 U ltrazvukové dopplerovské  z o b ra z o v á n í........................................................................  125

5.8 M ultim odalitn í a  hybridn í s y s t é m y .................................................................................................  126

6  In fo rm a č n í sy s tém y  vc  z d ra v o tn ic tv í  (Ive ta  B ryjová)  139
6.1 H istorický vývoj ..................................................................................................................................  139
6.2 N em ocniční inform ační sy s tém  ( N I S ) .......................................................................................... 140
6.3 C íle a  přínos zdravotnického inform ačního  s y s t é m u ................................................................ 140
6.4 Radiologický inform ační systém  (R 1 S ) ..........................................................................................  142

6.4.1 A kviziční m o d a l i t a .................................................................................................................  142
6.4.2 D atové ú ložiště  obrazových  dat ( P A C S ) ........................................................................  142
6.4.3 P r o h l í ž e č ...................................................................................................................................  142
6.4.4 P racovní stan ice  .....................................................................................................................  143
6.4.5 T is k á rn a .......................................................................................................................................  143
6.4.6 Rozhraní p ro  N I S .....................................................................................................................  143
6.4.7 W o rk lis t .......................................................................................................................................  143

6.5 S tručně o  s tandardu  D I C O M ............................................................................................................  143

7 Z á k la d y  c lck tro fy /.io lo g ie  (V ilém  N ovák)  145
7.1 E lektrické jev y  v  b io log ických  s y s t é m e c h ...................................................................................  145
7.2  O dvození N em stovy  r o v n i c e .............................................................................................................  145

7.2.1 P ředpoklady N ernstovy  r o v n i c e .......................................................................................  145
7.2.2 Isoterm ická expanze  a  d i f ú z e ...............................................................................................  147
7.2.3 Selektivně p ropustné  m em brány  a  r o z h r a n í .................................................................  148
7.2.4 E lek trochem ická rovnováha n a  se lek tivně  p ropustném  ro z h ra n í ............................  148
7.2.5 N em stova rovnice .................................................................................................................  149
7.2.6 G oldm annova rovnice ..........................................................................................................  150

7.3 A kční potenciál nervové b u ň k y .........................................................................................................  150
7.3.1 E xcitace, generování akčního p o te n c iá lu .........................................................................  150
7.3.2 Š íření akčního p o te n c iá lu ......................................................................................................  151
7.3.3 N a+-K + závislá  A T P -á z a ......................................................................................................  151
7.3.4 Iontové k a n á l y .........................................................................................................................  151

7.4 A kční potenciál buňky kostern ího  s v a l u ....................................................................................... 152
7.5 A kční potenciál buňky srdečn ího  s v a l u ..........................................................................................  152
7 .6  O becný význam  elek trické  ak tiv ity  b u n ě k ...................................................................................  153

8 F .lck tro k a rd io g ra fie  (V ilém  N ovák)  155
8.1 Srdce a  krevní o b ě h ................................................................................................................................ 155

8.1.1 A natom ie  a  fyzio logie  srdce  a  k revn ího  o b ě h u ..............................................................  155



264 О И Ѕ Л Н

8.1.2 B io fy z ik a  k revního oběhu  ................................................................................................ 155
8.2 E lektro fyzio log ic  s r d c e .......................................................................................................................  157
8.3 E lc k tro k a rd io g ra f .................................................................................................................................. 158

8.3.1 E xp lo ra tom í e l e k t r o d y ........................................................................................................  158
8.3.2 R e fe r e n c e ..................................................................................................................................  159
8.3.3 E K G  s v o d y ..............................................................................................................................  162
8.3.4 K onvence po larity  ................................................................................................................ 162

8.4 E lek trický  srdečn í v e k t o r ...................................................................................................................  164
8.4.1 G eom etrické  ř e š e n í ................................................................................................................ 165
8.4.2 N um erické  ř e š e n í ...................................................................................................................  166

8.5  S truk turovaný  pop is E K G ...................................................................................................................  168
8.5.1 O rien tace  v  e le k tro k a rd io g ra m u ...................................................................................... 168
8.5.2 V lny, intervaly, s e g m e n ty ....................................................................................................  168

8.6 T echnický p o p is  E K G ..........................................................................................................................  169
8 .6 .1 S rdečn í r y t m u s ....................................................................................................................... 170
8.6.2 F re k v e n c e ..................................................................................................................................  175
8.6.3 P ra v id e ln o s t..............................................................................................................................  176
8.6.4 E lek trická  o s a ..........................................................................................................................  176
8.6.5 P řechodová z ó n a ...................................................................................................................  177
8.6.6 H odnocení vlny P .................................................................................................................  177
8.6.7 H odnocen í P Q  i n t e r v a l u ..................................................................................................  178
8.6.8 H odnocen í Q R S k o m p le x u ..............................................................................................  178
8.6.9 H odnocení S T  ú s e k u .......................................................................................................... 179
8.6.10 H odnocen i Q T  i n t e r v a l u ..................................................................................................  179
8.6.11 H odnocen í v lny  T  .............................................................................................................  179

8.7  F unkčně-anatom ická kore lace  E K G  ............................................................................................. 180
8.7.1 V azba n a  E K G  v l n y ............................................................................................................... 180
8.7.2 Perspektiva EK G  sv o d ů  ....................................................................................................  180

8.8  D odatek  1: Patofyzio log ie  P ardeeho vlny .................................................................................. 180
8.9  D odatek  15: U kázka Popisu  E K G  ................................................................................................. 181

9  E le k tro c n c c fa lo g ra f ie  (V ilém  N ovák)  183
9.1 A natom ie  a  fyzio logie  nervové buňky .........................................................................................  183
9.2  A natom ie  a  fyzio logie  m ozkové k ů r y ............................................................................................. 184
9.3  S kalpový c lek troencefa log ram , e le k tro k o r t ik o g ra m ...............................................................  184
9.4  F yzikáln í v lastnosti E EG  s i g n á lu ....................................................................................................  186

9 .4 .1 Frekvence v  EEG  s ig n á lu ..................................................................................................  186
9 .4 .2  A m plituda EEG  sig n á lu  ..................................................................................................  186

9.5  Z kres len í EEG  signá lu  ......................................................................................................................  187
9.5.1 V liv kapacity , RC  o b v o d .................................................................................................... 187

9.6  E le k lro e n c e fa lo g ra f ..............................................................................................................................  189
9 .6 .1 EEG  e l e k t r o d y ...................................................................................................................... 189
9 .6 .2  L okalizace  e lek trod  (sy s tém  1 0 - 2 0 ) ..............................................................................  190
9.6.3 EEG  f i l t r y .................................................................................................................................  190
9.6.4 E E G  zesilovač  ......................................................................................................................  192
9.6.5 K onvence po larity  ................................................................................................................ 192
9 .6 .6  A D  p ře v o d n ík ........................................................................................................................... 193



О В Ѕ Л Н  265

9.6.7 Z apojení v  c le k iro c n c e fa lo g ra f ii ..................................................................................... 193
9.6.8 D igitální zpracování E E G  s i g n á l u .................................................................................  196

9.7 H odnocení E E G ...................................................................................................................................  197
9.7.1 Fyziologický E EG  n á l e z .................................................................................................... 198
9.7.2 Patologie v  E E G ..................................................................................................................  199

9.8  M etody rozšiřu jíc í E E G ....................................................................................................................... 201
9.8.1 V id e o -E E G .............................................................................................................................  201
9.8.2 P o ly so m n o g ra f ie ..................................................................................................................  201
9.8.3 Evokované potenciály .......................................................................................................  201

10 D alší c lek tro fyzio log ické  m eto d y  (V ilém  N ovák) 205
10.1 E le k tro m y o g ra f ie .................................................................................................................................. 205

10.1.1 M otorická j e d n o tk a ............................................................................................................... 205
10.1.2 E le k tro m y o g ra f ......................................................................................................................  206
10.1.3 K ondukčni s t u d i e ..................................................................................................................  208
10.1.4 N orm ální a pato logická e lek trická aktiv ita s v a lu .......................................................  209
10.1.5 R cpetitivni s t im u la c e ...........................................................................................................  211

11 B iofyzika  k re v n íh o  o b ěh u  a  k re v n í tla k  (V ilém  N uvák) 213
11.1 B iofyzika krevního o b ě h u ...................................................................................................................  213

11.1.1 I lag enův-P o iseu illeův  z á k o n ............................................................................................. 214
11. 1.2 Průtok krve o r g á n y ...............................................................................................................  214
11.1.3 D istribuce tlaku a  ob jem u....................................................................................................  214
11.1.4 Vaskulární c o m p l ia n c e ........................................................................................................ 215
11.1.5 S tarlingova r o v n o v á h a ........................................................................................................ 216

11.2 M ěřeni k revního t l a k u ..........................................................................................................................  216
11.2.1 Přím é m ěření k revního  t l a k u ............................................................................................. 216
11.2.2 N epřím é m ěření k revního tlaku  ..........................................................................................217

11.3 M ozková c i r k u l a c e ..............................................................................................................................  218
11.4 Jednotky tlaku  ve  z d ra v o tn ic tv í ........................................................................................................  219

A F lu o rd c o x y g lu k ó z a  v  P E T  (Ive ta  B ryjová j 221
A .l Z ákladní inform ace o  s a c h a r id e c h ................................................................................................ 221
A .2  F lu o rd c o x y g lu k ó z a .............................................................................................................................  222

В H is to rie  d ů lež itý ch  o b jev ů  (Iveta Bryjová) 225
B .l  Rengenovo z á ř e n í .................................................................................................................................  225
B.2 R entgenová tom ografie ( C T ) ...........................................................................................................  225
B.3 M agnetická rezonance ( M R I ) ...........................................................................................................  226
B .4  Pozitronová em isní tom ografie  a  F D G ......................................................................................... 227

B.4.1 V e s v č t ě .....................................................................................................................................  227
B .4.2 V Č eské r e p u b l i c e ...............................................................................................................  227

С  V y b ra n é  fyz ik á ln í k o n s ta n ty  (Ive ta  B ryjová) 233
C .l  G losář pojm ů a  z k r a t e k ...................................................................................................................... 234


