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Pacient je mrtev, kdyz....

- Je diagnostikovana mozkova smrt....DBD

- kdyz srdce ztraci nevratné svoji funkci jako pumpa....DCD
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Registr KST kalendarni rok 2005-2006

234 darcu organu DBD

152 muzi (65%) a 82 zen (35%)
Vék 46.2+15.2, median 50.0 (34-58) roku
LOS 3.53%+2.93, median 3.0 (2-4) dne
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KST 2005-6: priciny smrti mozku (n=234)

Kraniotrauma /| 92 (39.3%)

SAH 55 (23.5%)
Hemorhagicka CMP 53 (22.6%)
Ischemicka CMP 12 (5.1%)
St.p. KPCR ﬁ 11 (4.7%)
Polytrauma bez prim. krar ZUMR
Mozkovy tumor
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Hyperinvasive approach to out-of hospital cardiac
arrest using mechanical chest compression
device, prehospital intraarrest cooling,
extracorporeal life support and early invasive
assessment compared to standard of care. A
randomized parallel groups comparative study
proposal. “Prague OHCA study”
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Zakladni podminky pro umozneni
diagnostiky/vylouceni smrti mozku

- MAPI/CO, perfuze mozku s obéhovou stabilizaci

- ABR, normoxie, normokapnie (do apnea testu)

- Teplota > 36stC°

- Normoglykemie, metabolické a endokrinni poruchy
- 5 x eliminaéni polo¢asy sedujicich Iék
- Alkohol < 0.8%

- Min 24h od KPR

- ECMO: VA-ECMO s MAP > 60-70 mmHg

JAMA | Special Communication

Determination of Brain Death/Death by Neurologic Criteria
The World Brain Death Project 6



ECMO - implications for brain imaging
VV-ECMO: delay in imaging....CTangio may not be feasible
VA-ECMO: CT scan with contrast may require

* adjustment of Qb ‘

* place of injection CVC

* volume and flow of contrast

(Perfusion
Original Paper

Perfusion
Hemodynamic changes in patients with P
. Reprints an d permissions:
extracorporeal membrane oxygenation sagepub.co kfournasPermisions nav
DOI: 10.1177/0267659116677308
(ECMO) demonstrated by contrast-enhanced prisagepub com
CT examinations - implications for image SSAGE

acquisition technique

Lukas Lambert,! Tomas Grus,? Martin Balik,? Jaromir Fichtl,?
Jan Kavan! and Jan Belohlavek*
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Dulezitost eliminacnich polocasu léku pred

klinickym vysetrenim

Table 2. Half-lives of drugs that may need to be considered when making a determination of BD/DNC

Drug Half-life*
Opioids Fentanyl 3.3-4.1 hours TCPBS. Aged. Prem; «>Child
Oxycodone 2.1-3.1 hours
Sedatives Dexmedetomidine 2 hours
Diazepam 30-56 hours TAged. LD: «<HTh
Lorazepam 9-19 hours 1LD, Neo, RD: «<»Aged, CPBS, AVH: |Burn
Midazolam 1.3-2.5 hours TAged, Obese, LD; <»Smoking
Pentobarbital 15-50 hours
Phenobarbital 81-117 hours TLD, Aged; |Child; <>Epilepsy, Neo
Thiopental 8-10 hours
Propofol 2.3-4.7 hours A much longer terminal t;, was reported following
prolonged IV infusion.
Zolpidem 1.7-2.1 hours TAged, LD: «>RD: |Child
Other Baclofen 2.8-4.7 hours
Bupropion 10-11 hours TAged, LD: <>Alcohol
(7.9-18.4)

....zvlasté v zemich nepozadujicich pro dg. DBD zobrazovaci metody
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RECOMMENDATIONS FROM THE CLINICAL TOXICOLOGY COMMITTEE
OF THE SOCIETY FOR TOXICOLOGICAL AND FORENSIC CHEMISTRY
(GTFCH) FOR TOXICOLOGICAL ANALYSIS IN THE CONTEXT OF

| DETERMINING BRAIN DEATH.

Active Lower limit Recommended
substance of therapeutic lower limit of
range (mg/1) measuring

range (mg/1)

Thiopental 1.0 0.5

Pentobarbital

(Thiopental

metabolite) 1.0 0.5

Phenobarbital 10.0 5.0

Methohexital 0.5 0.25

Midazolam 0.04 0.02

Diazepam 0.2 0.1

Nordazepam

(Diazepam

metabolite) 0.2 0.1
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Klinicky nalez: GCS 3,
PBSS 6....(9-27)

Pittsburgh Brain Stem Score

QOverview: The Pittsburgh Brain Stem Score (PBSS) can be used to assess brain stem reflexes in a

comatose patient.

‘ Brain Stem Reflex | Finding | Points
‘ lash reflex | present either side | 2
absent both sides 1
corneal reflex present either side 2
absent both sides 1
doll's eye and/or ice water calorics present either side . 2
T T

Table 3. Described spinal reflexes in BD/DNC

Reflex

Description

Decerebrate-type movements™

Spontaneous extension of the extremities

Extensor posturing>* Back arching to the left or right

Eyelid opening™ Opening of the eyelids after nipple stimulation

Fasciculation®® Twitching of contiguous groups of muscle fibers

Head turning®*%7-%° Intermittent head turning from side to side every 10-30 seconds with
or without extension of the upper extremities

Hugging™ Flexion of the trunk and movement of the arms in a hugging-like

manner

Lazarus sign>*-58:62-64

Bilateral arm flexion, shoulder adduction and hand raising to chest,
face or endotracheal tube with dystonic posturing of the fingers

Limb elevation®

Raising of limbs oft the bed

Myoclonus*®

Twitching or contraction of a muscle or group of muscles

Plantar response’

Plantar flexion

Pronator-extension®®

Pronation and extension of the upper extremity

Respiratory-like movements™

Adduction of both shoulders followed by a slow cough-like movement

Repetitive leg movements®

Slight flexion of the leg and foot

Thumbs Up Sign™

Isolated thumb extension

Triple flexion®®

Flexion of the thigh, leg and foot

Undulating toe™

Slow flexion then extension of the toes




Potvrzeni dg. smrti mozku —
zobrazovaci metody




r A

Angiografie

Angio DSA: transfemoralni katetrizace

.._-_.“_L —'f‘ckﬂ"’— 4 ;
Transport
Casovy faktor i
Kontrast, SE . ‘

Invazivita (oblouk Ao), ne selektivnée
,Zlaty standard”
Angio DSA: sens 100%, spec 100%

Katetry a material nutny k zavedeni: 2780.- + 100
ml Ultravist 370: 1400.- = celkem 4200-5000.-K¢
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CT angiografie

- perif kontrast, art. a ven. faze
- v 15-16% klinicky dg BD zachovana minim perfuze ,nad basi”
- CT angio sens 52-97%, spec 100%

Table 4. Radiological scores for determination of circulatory arrest using CT angiography

Vessel 10-point 7-point 4-point Polish German 'Revised'
esse
scale scale scale scale scale 4-point scale Agre L. Ggiral v standdard gradling scae for CTA din
f BD. In the standard gradi le, BD is diagnosed
ACA-A3 (bilaterally) 2 2 2 2 ¥ 10 opackiciion of the oNowing vessel 15 moed n
- the 60-second phase (A): ACA-A3, MCA-M4, PCA-P2,
MCA-M4 (bl]ﬂtel‘ﬂ lly) 2 2 2 2 2 2 BA, ICV and GCV (crosses). in the original scale, the
diagnosis of BD is established if 25second phase
PCA- P2 (bilaterally) 2 2 fw“:fg;:m‘ﬁ‘:mi;: :“h"”'m“‘ﬂl -
BA 1 1 40-second phase (C) reveals no filing of the following
i veins: ICV and GCV (crosses).
VA (bilaterally) 2 « Cortical segments of the right and left middle cerebral ar-
e o 5 tery (MCA-MA),
ICV (blla[elall}) 2 2 2 - « Cortical segments of the right and left posterior cerebral ar-
N tery (PCAP2),
GCV 1 1 ) * Basilar artery (BA),
SPV 5 « Right and left internal cerebral vein (ICV),
- - criteria of BD « Great cerebral vein (GOV) — the vein of Galen.
Possible total 10 7 4 8 7 4
Range of) Reported - <
(Range of) Rep 52 52-84 75-96.3 417 93-97 95
Sensitivities
Studies Using Score 11-14 13-18 13,14,17-21,29 2 2327 28
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Scintigrafie

- Tc99-HMPAO

- SPECT - lepSi zobrazeni mozk. kmene

- Sens 77%, spec 100% (SPECT 87%, 100%)
- Periferni aplikace kontrastu v predstihu

- radiofarmakum (HMPAQ) cca 3000.-K¢ v zavislosti na podané
aktivite
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Tx zakon 2013: TCD

rozliseni (mm)
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frekvence (MHz)
— axialni rozliseni —— lateralni rozliseni
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L CriGCaidiogiapriy
Lung sonography
FAST, shock, trauma
1ranscranial doppler
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Kody UZ vySetieni v oboru AIM (odb. 708)

91961, tj. komplexni echokardiografické vySetreni u kriticky
nemocného. Provadi kvalifikovany intenzivista, soucasti vySetreni je
zapis v dokumentaci interpretujici hemodynamicky stav a stanovuijici
cile dalSi 1éCby.

91962, tj. kontrolni echokardiografické vySetreni u kriticky
nemocného. Soucasti vySetreni je zapis v dokumentaci hodnotici
aktualni stav pacienta a stanovuijici dalSi postup.

91963, tj. ultrazvukové vysetreni pacienta v intenzivni peci nebo
perioperacné (mimo echokardiografie). Zahrnuje hrudni ultrazvuk,
bfisni sonografii, transkranialni Doppler, ultrazvukem asistovana
kanylace arterialniho nebo zilniho reciste, drenaze pod kontrolou
ultrazvuku a ultrazvukem navigovanou regionalni anestezii. Soucasti
vySetreni je zapis v dokumentaci pacienta.
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Transkranialni Doppler

0 0 Artery  Window Depth (mm) Transducer orientation Flow direction  Velocity (cm/s)
Sens 90%, spec 98%

OA Orbital 40-50 Slightly medial Toward 16-26

0 4 MCA Temporal 35-60 En face Toward 46-86

8'1 0 /0 nema ACA Temporal 60-75 Anteriorly Away 41-76
. , PCA Temporal 60-75 Posteriorly Toward 33-64

a ku St] Cke (@) kn O-= VA Foraminal ~ 45-75 Superiorly and obliquely  Away 27-55
BA Foraminal 70-120 Superiorly Away 30-57

nutné predchozi

o r 1 Intensive Care Med (2006) 32:981-994 e
Vysetrenl DOI 10.1007/s00134-006-0173-y :

Transorbital Transtemporal

Occipital

Submandibular

Intensive Care Med
www.kal https://doi.org/10.1007/500134-019-05610-4
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Transkranialni Doppler

THE

- Vyvoj v poklesu Pd

- Bifazickeé oscilace, systolic
spikes, reverse flow diast, no

signal
- Dg. mozkoveé smrti &

- ...nebo alespon 100% prediktor
,2uspésné“ AG nebo scintigrafie =
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Transkranialni Doppler a DBD — ,,Ceska specifika“

DOPORUCENE POSTUPY GUIDELINES

Metodika stanoveni smrti mozku pomoci
transkranialni sonografie vypracovana
Neurosonologickou komisi a Cerebrovaskularni
sekci Ceské neurologické spole¢nosti CLS JEP

CINE REVIEW» 0T |

- Vyzadovan odecet integralu diast retrogr. a syst. priatoku jako
prikaz ,zastavy perfuze mozku“ — musi byt < 10 cm/s

- Syst. pratok musi byt < 50 cm/s a nesmi byt > 4x diast pratok
- Kratke systol spikes

- Uplné vymizeni priitoku, ktery byl dokumentovan pfi
predchozim vysSetreni

PFistup CNS nema oporu v literatufe a vyznamné zuZuje dg. okno pro aplikaci
TCD v diagnostice smrti mozku — zvySuje zatéz pro darce (organy), ICU personal,
naklady pro zdravotnicky systém.....
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Zavery pro praxi
- Myslete na moznost odbéru organti i u ,,beznadéjnych pacientu,
dlouhych resuscitaci, apod.
- eCPR

- ,,Option in“ u DBD - neni v zakoné, ale celospolec¢ensky
akceptovano

- Pfibuzni nékdy vnimaiji tuto moznost pozitivhe
- Aplikujte TCD a vychovavejte si ,,svoje neurology“
- TCD jako idealni bedside zobrazovaci metoda

- TCD intenzivistou s pozitivni dg. smrti mozku jako nutna podminka
zatéze pacienta a personalu odjezdem na Angio/Scinti — 100%
prediktor pozitivniho nalezu

- CT angio — nova zobrazovaci metoda v dg. DBD
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