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Invazivni metody mereni ICP

= Komorova drenaz — dnes akceptovana
tam, kde je k ni jina indikace (snizeni ICP,
aplikace leku)
= Komplikace:
- Infekce 0 — 27 %

- krvaceni — 5,7 % (10,06 % na CT),
0,61 % klinicky zavaznych

Binz DD. Neurocritical Care 2009



Invazivni metody mereni ICP

" |Intraparenchymova cCidla
- opticka (Camino ICP monitor) — krvaceni

na CT 2,7 %, pozitivni kultivace 9 %,
technicka chyba 4,5 %

- piezoelektricka (Codman, Raumedic,
Presssio) — krvaceni 0 — 7,2 %

- pneumaticka (Spiegelberg)

Bekar A. Journal of Clinical Neuroscience 2009.
Koskinen LOD. Neurosurgery 2005.




Neinvazivni mereni ICP

= \/zdy neprime

= ONSD — méreni pruméru pochvy optickeho
nervu (ktera je vychlipenim dura mater)

= Sonograficky transokularne (jako
papilometrie)

= ONSD nad 4,8 mm koreluje s ICP nad 20
mmHg

= | ze pouzit ke sledovani trendu ICP,
pripadne jako screening



Neinvazivni mereni ICP

= Tympanic membrane displacement
- meri reakci na akusticky podnéet
- koreluje s trendem vyvoje ICP — Ize pouzit
pokud byla zakladni hodnota ziskana jinak

Stettin E. J Clin Monit Comput 2011



Neinvazivni mereni ICP

= Experimentalni postupy
- mereni pres fontanelu
- mereni mikrodeformaci lebky
- analyza otoakustickych emisi




Metody ICP - srovnani

TasLe 3: The different technologies compared.

S

Technology Accuracy Rate of infection Rate of hemorrhaging  Cost per patient ~ Miscellaneous
i el et Can be used for drainage of
e High Low to moderate Low Relatively low  CSF and infusion of

drainage S

antibiotics

. Some transducers have

Mlcrf)tregnsduce'r 16 High Low Low High problems with high zero
monitoring devices )

drift
Transcranial Doppler Low None None Low High percentage of
ultrasonography unsuccessful measurements
T?rmpamc membrane Low None None Low High percentage of
displacement unsuccessful measurements
Optic nerve Sheath Can p(?tentlally be used as a
di Low None None Low screening method of

ameter TR

detecting raised ICP

MRI has potential for being
MRI/CT Low None None Low used for noninvasive

estimation of ICP

Can be used as a screening
PG method of detecting raised

: Py Low None None Low ICP, but not in cases of

(papilledema)

sudden raise in ICP, that is,
trauma




3 okruhy monitoringu

= M. mozkove perfuze

= \. mozkovéeho metabolismu

= Funkcni monitorovani



M. mozkove perfuze

= M. globalni mozkove perfuze:
- méreni CBF
- TCD
- near-infrared spectroscopy (NIRS)
- jugularni oxymetrie
= M. regionalni mozkove perfuze:
- méreni pO2 v mozkoveé tkani



M. globalni mozkove perfuze

7

Transkranialni Dopplerometrické m. (TCD)

- méri rychlost krevniho proudu (ostatni parametry
jsou vypocitane...)

_ systolic flow velocity — diastolic flow velocity

PI

mean flow velocity

- Korelace Pl s ICP je akceptovatelna do 30 mmHg
- Inter- a intraobserver variability
- 10 — 15 % pacientu nema ,kostni okno”
- Zavér: TCD nemuze nahradit méreni ICP
Behrens A. Neurosurgery 2010.



M. globalni mozkové perfiuze

Near-infrared spectroscopy (NIRS)
(,mozkova" oxymetrie) :
- kontinualni neinvazivni monitorovani saturace
- meri arterialni, venozni a kapilarni saturaci
- presnost (oddeleni vysilace a prijimace IR)
- trend SbO2 muze reflektovat zmeény ICP
- latence
- nedostatek dat



Brain Oxygen Monitoring and
Thresholds

A. Levell
There are insufficient data to support a Level | recommendation for this

topic.

B. Level I
There are insufficient data to support a Level || recommendation for

this topic.

C. Level lll
Jugular venous saturation (<50%) or brain tissue oxygen tension (<15

mm Hg) are treatment thresholds.

Jugular venous saturation or brain tissue oxygen monitoring measure
cerebral oxygenation

Excerpted from Guidelines for the Management of Severe Traumatic
Brain Injury, 3rd Edition. Copyright © Brain Trauma Foundation



M. globalni mozkové perfuze

Jugularni oxymetrie (SjO2) .
- kontinualni i intermitentni monitorovani saturace
krve kyslikem v jug. bulbu

- neprima znamka adekvatni mozkove perfuze,
poskytuje unilateralni globalni informaci,
zatizena metodickymi a technickymi chybami

- Klinické pouzivani od 80. let, v CR od cca 1995
(Kula, Prchlik et al...)

- Komplikace? Nejsou data...



M. regionalni mozkove perfuze

Parcialni tlak kysliku v mozkove
tkani(PbtO2) :
- meri oxygenaci v presne lokalizovaneé oblasti
mozKku, invazivni katetr

- prah ischémie odpovidajici SjvO2 50% = PbtO2
8 mmHg
- znacha ekonomicka narocnost

- komplikace pravdepodobnée odpovidaji
intraparenchymovym cidlum ICP, nejsou
separatni data



- hlavni rozdily:

1. SjvO2 vice reaguje na hyperventilaci (zmeny
paCO2)

2. PbtO2 je vice ovlivnena zménami pa0O2

3. pri globalni tezke hypoxii

- PbtO2 klesne k 0, dale se nemeni

- S)vO2 zpocatku klesa, pak ale znovu stoupa
(zastavi se CBF a krev do jugularniho bulbu je
drenovana z extracerebralnich oblasti)




M. mozkoveho metabolizmu

Cerebralni mikrodialyza:
- ]sou extrahovany a mereny molekuly z
extracelularniho prostoru

- katetry se zavadeji do temporalniho a
cerebralniho kortexu

- obvykle |ze analyzovat glukozu, laktat, pyruvat,
glutamat, glycerol a ureu



- laktat a glutamat jsou povazovany za citlive
markery pocinajici ischéemie
- zvysene hladiny glycerolu jsou spojeny s tezsi
iIschemii
- ekonomicka narocnost je velmi vysoka



Funkcni monitorovani
(m. mozkové cinnosti)

= Bispektralni index (BIS)

= Priblizna entropie

= Evokované potencialy sluchové (BAEP),
somatosenzorické (SEP), vizualni (VEP)

" EEG
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= |nvazivni mereni ICP ma sve komplikace,
Pri spravnem provedeni jsou
akceptovatelne

= \/ soucasnosti neexistuje neinvazivni
metoda, ktera muze méreni ICP nahradit
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What do you call a
walking, talking
neurosurgical patient?

Pre-op.
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