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Fyziologie

Lateral ventricles

Interventricular foramen
Third ventricle
__ Cerebral aqueduct

Fourth ventricle

Central canal

(lateral view) (anterior view)
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Fyziologie

20 ml/h (500 mi/den)

* produkovan choroidalnim plexem a ependymem
resorpce v Pacchioniho granulacich

« Komorovy systém + SA prostory cca 150ml
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Fyziologie — Choroidalni plexus
\' 3 .'_.'a‘.:l.
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Fyziologie - Choroidalni plexus
CSF

e HHL0

KCO,
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Fyziologie

Choroid
P Plexus
Lateral
ventricle
Aqueduct
of Sylvius
Foramen of
Monro
Third
Ventricle
Foramen of
Fourth Luschaka
Ventricle
Foramen of
Magendie
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Fyziologie
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" GSF flow during systolic phase \
2 SF flow during diastolic phase N

= minor CSF pathway
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Fyziologie

CSF pathway
Monro-Kelly Doctrine

Normal ICP:
5-15 mm Hg

BRAIN TISSUE

e
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Etiologie

1. nadprodukce likvoru
2. shizena resorbce
3. obstrukce

4. porucha cirkulace moku bez obstrukce

5. snizeni compliance systemu
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Epidemiologie

UVN
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Prevalence 0,2-3 %
seniorni populace

Odhad 700 000 pacientu
v USA (Continuum 2025)

Poddiagnostikovano,
c¢asto zaménovano za
demenci

, lreatable but
underrecognized
disorder”



Epidemiologie

Age-stratified number of diagnoses of Normal Pressure Hydrocephalus (G91.2)

Number of diagnosis
s
g

2000 - - - -

Year
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Klasifikace

Enlarged ventrilces

1

L

Communicating

1

[

l

)

Non-communicating

: : Obstruction to normal
e -
always present
. Communicating Obstructive
Special types hydrocephalus hydrocephalus
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Klasifikace

Enlarged ventrilces

Communicating Non-communicating

* NPH
- LOVA - Long-standing overt ventriculomegaly in adults

: ‘

Special types Communicating Obstructive
P P hydrocephalus hydrocephalus
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Klasifikace

Enlarged ventrilces

|

{

Communicating

|

i A

)

Non-communicating

Porucha resorpce
« Krvaceni

 Infekt

« pooperacne
¥

. Communicating
Special types hydrocephalus
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¥

Obstructive
hydrocephalus




Klasifikace

Enlarged ventrilces

1
{ 1

Communicating Non-communicating

Porucha cirkulace

- Expanse

« Stendéza aqueductu

 Koloidni cysta

« LIAS - late-onset idiopathic aqueductal stenosis

¥ ¥

Special types Communicating Obstructive
P P hydrocephalus hydrocephalus
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Klinicky obraz

 Trias
« Porucha chuize

 |nkontinence

« Kognitivni deficit

Normal pressure Normal Parkinson
hydrocephalus disease
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Klinicky obraz - porucha chuze

* Prvni symptom — nejlepsi reakce na zkrat
« ,nohy se lepi k podlaze” — magnetic gait.
* Typické znaky:

 kratky krok

* Siroka baze

» obtizné zahajeni chuze (,freezing at start®)
* bez tresu
* bez posturalni asymetrie

« normalni pohyby hornich koncetin pfi chuzi
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Klinicky obraz - porucha chuze
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Klinicky obraz - porucha chuze
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Klinicky obraz - Kognitivni porucha

« /Zpomaleni mysleni, snizena pozornost, porucha
planovani, pracovni pameti.

* Typicky chybi dezorientace a anosognozie — pacient si
problem uvedomuje.

* Méne postizena epizodicka pamet — rozdil od
Alzheimerovy choroby.

« ZlepSeni po shuntu je menSi nez u chuze, ale funkéné
vyznamne.

 zlepSi chuze, ne kognice u Alzheirmer +
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Klinicky obraz - inkontinence

e pozdni symptom triady
 urgentni typ (hyperaktivni mechyr)
* Ne z retence, ale z frontalni dysinhibice

x> UVN
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Casovy vyvoj triady

Inkontinence
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NPH vs Parkinson vs Alzheimer

Funkéni oblast

Typ chiize

Posturalni stabilita

Rychlost chiize po
tap testu / drenazi

Kognitivni profil
Inkontinence
Tremor [ rigidita

MRI nélez

Reakce na
dopaminergni
1éébu

Reakce na shunt
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Siroka baze, ,magneticka”
chlize, obtizné zahajeni
pohybu, maly krok, bez
vyrazného tremoru.

Vyrazné porusena uz v
Casnych fazich.

Zlepseni 0 210-20 %
(pozitivni prediktor efektu

shuntu).

Dysexekutivni, zpomaleni,
porucha pozornosti.

Urgentni typ, obvykle
pozdni symptom triady.

Neni typicky.

Ventriculomegalie, DESH,

zmenseni callosal angle.

Zadna.

Typicky zlep$eni chlize,

méné kognice.

Parkinsonova nemoc

Uzka baze, hypokineticka,
s typickym tremorem a
predklonem.

Zhor$uje se postupné,
typické retropulze.

Bez efektu po tap testu.

Bradyfrenie, mirna
exekutivni porucha.

Vétsinou chybi.

Kardinalni pfiznak (tremor,
rigidita, bradykineze).

Normalni nebo mirna

atrofie.

Vyrazna.

NezlepSuje se.

Alzheimerova choroba

Chuze relativné zachovéna do
pozdnich stadii, bez

magnetismu.

Zachovéna do pozdéjsich

stadii.

Bez efektu.

Epizodicka pamét,
dezorientace, porucha uceni.

Objevuje se v pozdni fazi,
casto s apatii.

Neni.

Kortikalni atrofie, hlavné

hippocampalni.

Zadna.

NezlepsSuje se.




Klinicky obraz

e Trias

e Porucha chlize
 |nkontinence

« Kognitivni deficit

CAVE komorbidity

Normal pressure Normal Parkinson
hydrocephalus disease
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Paterni stenoza
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Diagnostika MRI/CT

« Evans index

e Norma 0.20-0.25

 Borderline 0.25-30

« HC 0.31 a vice

Evans index =

B
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Diagnostika MRI/CT

93.0 mm

« 7z-Evans index N .

max. vyska postrannich komor (na koronalnim tezu)

gHI = : — r—
vnitini vyska lebky na stejnem fezu
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Evans vs z-Evans index

Parametr Evans index z-Evans index
Smér méfeni horizontalni (Sitka vertikalni (vySka komor)
komor)
Typ fezu axialni koronalni
Citlivost pro NPH stfedni vySsi
Zavislost na tvaru lebky vysoka nizZsi
Diagnosticka hranice >0,3 >0,42-0,45
Vhodnost pro klinickou zakladni orientacni presnéjsi prediktor NPH, vhodny pro
praxi parametr MR analyzy

e
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Diagnostika MRI/CT

Ventricular angle Frontal horn radius

e Zmeéna tvaru F rohu KS

Ventricular index = /G o
WIC = ;nf:i.- .
A
Moo =
Bl
C Obstructed
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Diagnostika MRI/CT

« DESH - Disproportionately enlarged subarachnoid-space

UVN
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Diagnostika MRI/CT

« Kalozni uhel

« Norma 100-120°
« NPH 50-80°
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Diagnostika MRI/CT

* Trans ependymalni prestup
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Diagnostika MRI/CT

e Zvetseni lll. K
e ZUzeni CP
 Empty sella
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Diagnostika - DGS

Parameter Category Definitions Score
Hip in terminal stance Hyperflexed = 20° 1
Mod-mild flexion 0= - 20° 2
Mormal {extended) <0 3
Hip in mid swing Hyperflexed = 457 1
4 flexion < 25° 2
Mormal {extended) 5% 45° 3
Knee peak extension in Flexion — severa > 30 1
terminal stance * Flexion — mikd 167 - A0° 2
Mormal 0F - 15° 3
Recurvatum <0° 4
Knee peak flexion in swing * Hyperilexed = 70 1
1 flexion < 50° 2
mMormal (extended) 50°- 70° 3
Initial foot contact Forefoot 1
Foot flat 2
Heel 3
Foot contact in stance Toe { toe (equinus) 1
Foot flat / early heel rise 2
Foot flat / no early heel rise 3
Occasional heel / foot flat 4
Heel / toe (normal roll-over) 5
Timing of heel rise Mo heel contact (equinus) 1
Pre swing / stance limb level 2
Just after swing / stance limb level 3
Just pre - double support (normal) 4
After double support (delayed) 5

" angles also recorded

UHUYVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




Diagnostika - TAP test

e 20-40 ml
« Zaznam chuze
* VVyhodnoceni — rodina vs hospitalizace
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Diagnostika - LIT

 Lumbalni infuzni test
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Diagnostika - LIT

 Lumbalni infuzni test

2 ml/ min

- b
-

——

e
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Diagnostika - LIT

 Lumbalni infuzni test

— perptpearang! P [C3F)

neecfe
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Diagnostika - LIT
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Diagnostika LD
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Diagnostika LD




Diagnostika LD

« 5dni
- Opakované odbéry- bioch, cyt,
mikro

« LD ve vysSi Z2Z
« Limit odvodu 250ml/den

- Teésné pred extrakci noveé
vyhodnoceni chize
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Diagnosticky protokol UVN pro NPH

« Zhodnoceni stavu A
| ° Kontrola MRI/CT
WERIEWN . Doyysetieni ev objednani
kontrola Y,
~
* Prijem s internim predoperacnim vysetrenim
 VVysazeni anti koagulace/agregace
/
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Diagnosticky protokol UVN pro NPH

« Psychologicke vysetreni h
« Studiova HD MRI
« Zhodnoceni a zaznamenani chuze
« LIT + LD ev TAP y
~N
« VV\yhodnoceni chize dle LD
« Porovnani s vysledky Psycho/LIT/LD
SUCLHCEEMY « Indikace / kontraindikace VPS
den Y,
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Diagnosticky protokol UVN pro NPH

VPS indikovan

 Zavedeni VPS

* 6h pooperacné CT kontrola

* 4-5 pooperacni den dimise

* Ambulantni kontrola za 3-4 tydny
« Dale pravidelné kontroly

USTREDNI VOJENSKA NEMOCNICE
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VPS neindikovan

 Dimise

« Konzultace na neurokognitivnim seminafri
« Dispenzarizace v neurokognitivnim centru
« NCH kontrola v pfripadé zhorSeni kliniky

« Dale pravidelné kontroly cestou NEU
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VPS - Ventriculoperitonealni shunt

(F__% { Short catheter

e
“3 ﬁ/ Valve

|
|_— Long catheter

e
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




VPS - Ventriculoperitonealni shunt

Programovatelné

UHUYVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




VPS - fixni

WTEIRA WPH
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VPS - fixni

e ..l!_l_-"'. Pressure
¥ INTEGRA NPH mmH20
F
o "
p— e
. ’ .,,_,,...--"-'”M_I osvil
: = L 200 Low flow valve [Flow Regulation|
s -
100
e T [Opening Pressure |
? Ty . 2 i
s .‘___.-F' " I {
E — i B 4 12 mlhr 24 mUhr Flow mifhr
P

UVN
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VPS - Programovatelneé

PLAS
Codman Codman Medtronic Miethke
Hakim Certas plus Strata ProGav 2.0

mBlue
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VPS - Programovatelné

total valve pressure

total valve

8 g ‘
body position body position

UVN
USTREDNI VOJENSKA NEMOCNICE

Vojenské fakultni nemocnice Praha




VPS - kontrola nastaveni
A B
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MRI kompatibilita

MRIisafety.com

Research: i= The LIST & Safety Topics A Home @ help shunt X Q  (ful/part words)

X
This site is Exclusively Sponsored by BRACCO Ba:\C/GD

LIFE FROM INSIOE

d:E

Displaying 21 -400f 59 20 4

e
]

Object Description T Object Status Safety Topic / Subject

Q Denver Ascites Shunt, Double Valve with 15.5 Fr. Venous Catheter 1.5,3 Safe More... Miscellaneous Implants and Devices More...
CareFusion, www.carefusion.com

Q Diamond Il model valve 1.5,3 Safe More... Cerebrospinal Fluid (CSF) Shunt Valves and Accesscries More...
cerebral spinal fluid (CSF)
shunt valve
Sophysa
www.sophysa.com

Q Diamond valve 1.5,3 Safe More... Cerebrospinal Fluid (CSF) Shunt Valves and Accessories More...
cerebral spinal fluid (CSF)
shunt valve
Sophysa
www.sophysa.com

www.mrisafety.com

UVN
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VPS - chirurgicky postup

e
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VAS - Ventriculo-atrialni shunt
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VA Shunt
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VA Shunt - modifikace

- I'h' - I".
o Meedie punciure o Inserting the guidewire through the Remaove the needle while keeping
needls cannula the guidewire inside the vessel

1
|
o—_ 8 . -
S B Il ) it t
L o j
- - 1l
o Ingartion of the insertion aid into Advance the dilator with the aid Remove the ald and continue r
the guideway through the guidewire dilator Insertion .
. =
"-.:"._"‘l. | \
)
A - | = 1
- 2
Remove the dilator together with _
the nitinol suide Thread the catheter using non Peel-remave the peelable cannula
toothed forceps and ensure proper catheter

placement




Lumboperitonealni shunt

Skin
Subcutaneous
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Lumboperitonealni shunt
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Terapie obstrukéni hydrocefalu

« ETV (3VS) - Endoskopicka treti ventriculostomie
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UVN
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Komplikace

e Qverdrain

UHUYVN
USTREDNI VOJENSKA NEMOCNICE

Vojenska fakultni nemocnice Praha




Komplikace

Overdrain

 Malfunkce

* Proximalni
 Ventil
e Distalni

* |Infekce

* Prohojeni
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