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RESOLUGAO CFM N° 2.173/2017
0 D.0.U. de 15 de dezembro de 2 a

Art. 2° E obrigattria a realizacdo minima dos sequintes procedimentos para deteminagdo
a morte encefalica

a) dois exames clinicos que confirmem coma nd@o percepivo e auséncia de funcdo do
tronco encefalico

D) teste de apnela que confime auséncia de movimentos respiratorios apos estmulagéo
maxima (os centros respiratorios;

() exame complementar que comprove auséncia de atividade encefalica.




Centros: P/A/QRec/DRG (NTS)/VRG

R .
.OM
€

QUIMIORECEPTORES
PERIFERICOS

(02 CO2 pH)

A%?!’;II?O CORPO QUIMIORECEPTORES

CAROTIDEO CENTRAIS
(€02 pH)



NERVOS
MOTORES




TESTE APNEIA © CtM

ANEXO | DA RESOLUGAO CFM N° 2.173/2017

MANUAL DE PROCEDIMENTOS PARA DETERMINAGCAO DE MORTE ENCEFALICA

-~ onitorizacao: ., p pressao

justar . : . mkg -\ de, i % ( . mnutos)
olher gasonmetria arterial inicial ao final da re-oxigenacao
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TESTE APNEIA

~esconectar o paciente do ventilador mecanico;

stabelecer fluxo de .

> ateter ..ao nivel .. jmin)

> ubo . . min) conectado ao tubo

> utros métodos

bservar a presenca de qualquer movimento respiratério por ..

olher gasometria final

.. \econectar na ventilacdo mecanica

LGA



RESOLUGAO CFM N° 2.173/2017
ado no D.0.U. de 15 de dezembro de 2017, Seca

a0 |, p. 274-6

TESTE DE APNEIA (examinador 1 ou 2)

PA (mmHg]: TEMP('C): DATA

Inicial
Pal,

SIM

Inicial ~~~ Final Final

BaC0,

Auséncia de movimentos respiratarios com PaC0, > 55 mmHg?

NAO

Medico:
CRM:

Assinatura dentficada




TESTE APNEIA

Interromper o teste :

» Hipotensao (PAS <100 mm Hg / PAM <65 mm Hg)
» Hipoxemia SatO, < 85%

» Arritmia cardiaca grave

» Movimentos respiratorios

Colher gasometria arterial e reconectar ao ventilador nos

casos de interrupcao do teste.



Special Article

The Apnea Test: Rationale, Confounders,
and Criticism

Ari R Joffe, MD, FRCPC', Natalie R. Anton, MD, FRCPC', and
Jonathan P. Duff, MD, FRCPC'

Journal of Child Neurology

25(11) 1435-1443

© The Author(s) 2010
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Potential Problem Explanation

Cervical spinal cord injury is often present ¢ How to rule out this confounding condition is not known.

Pituitary/hypothalamic, adrenal, and thyroid insufficiency are often  These should be diagnosed and treated prior to brain death testing. How

present these should be tested for is unclear.

The level of pCO; required to induce respiration ina damaged ~ There are cases of breathing occurring at a higher pCO, than currently

brainstem is unknown  emm— recommended for apnea testing. When only medullary function remains,
it is expected that a much higher than normal pCO, threshold will be
present.

The rise in pCO, can be expected to increase intracranial pressure, This can convert ischemic penumbra tissue to irreversibly injured brain,
reduce cerebral perfusion, and result in no-reflow phenomenon e== which can result in apnea.
Hyperoxia can cause fatal apneas when the preBotzinger complexin Hyperoxia is a routine part of the apnea test necessary to avoid

the medulla is damaged ¢ dangerous hypoxia. This can result in apnea.
] e apnea test prevents gasping. Inducing severe
> AFASTAR LESAO CERVICAL ALTA dullary gasping function would be unacceptable.

tindicate ongoing integration, and apnea can coexist
tion. “Breath of life” is not a biological or scientific

» EM CASOS DE LESAO DE TROCO CEREBRAL E EM DPOC lost in patients who are alive. Apnea is not sufficient
much “vital work™ continues with apnea during brain

» NIVEL IDEAL DE CO2 PARA ESTIMULAR CENTRO RESPIRATORIO

» NOTA OAUMENTO DE CO2 PODE AUMENTAR PIC

Special Article

» TA PODE REDUZIR FSC E DESVIAR AREAS DE PENUMBRA EM AREAS DE The Apnea Test: Rationale, Confounders,
NECROSE and Criticism

Ari R. Joffe, MD, FRCPC', Natalie R. Anton, MD, FRCPC', and
Jonathan P. Duff, MD, FRCPC'




POSSIBILIDADES APOS O DIAGNOSTICO DE LESAO CEREBRAL

‘ Catastrophic brain injury ‘

l

Advanced critical care management and neuroprotection

Ongoing neurological deterioration
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— Coning and) or refractory ICP
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Cessation of brain stem reflex
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Brain death diagnosis

Organ donation —

Jawoniyi O, et al, Organ donation and transplantation:
awareness and roles of healthcare professionals— a systematic
literature review. J Clin Nurs 27:e726—e738 - 2018
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Faculty of Medical Sciences, State University of Campinas (UNICAMP), Sio Paulo, Brazil

© Springer Nature Switzerland AG 2019
AL F. Joaquim et al. (eds. ), Fundamentals of Neurosurgery,
hitps:fdoiorg/10.1007/978-3-030-17649-5_4
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Management of the brain-dead donor in‘the ICU: general aﬁﬂspégific therapy. to improve tr

Intensive Care Med , 2019
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Recuperacao da funcéo do orgao relacionada ao tempo apds a morte
encefalica.

Organ /,
- : N High Quality Donor Treatment » : /

Retrieval ? Possible
- % Transplant

Time

Cerebral
Coning

storm)

Patel MS, De La Cruz S, Sally MB et al (2017) Active donor management during the
hospital phase of care is associated with more organs transplanted per donor. J Am Coll
Surg 225:525-531.



Recuperacao da funcéo do orgao relacionada ao tempo apds a morte
encefalica.
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Patel MS, De La Cruz S, Sally MB et al (2017) Active donor management during the hospital
phase of care is associated with more organs transplanted per donor. J Am Coll Surg 225:525-
531.




Loss of donors by cardiac arrest (%)

35.4%
OR=1.41
Cl:0.64-2.67

<12 h (N=48)

63.6%

OR=0.32 Cl: 2.75-10.33
C1:0.19-0.52 52.5%
OR=3.70
12 to 30 h———> Cl 2.21-6.17
40.3%
35.4% Of=2.15
31 9% OR=167 Cl: 1.36-3.41
OR=1.40 Cl: 1.38-1.83
265.2% C1: 0.89-2.21
OR=1.16
Cl:0.76-1.78

=12 h(N=336) >24h (N=216) =30 h(N=161) >36h(N=124) =>48h (N=80] =72 h(N=44)
Time between first clinical trial and conclusion of Brain Death protocol

............... wiLEy [Joisis munseimmnion

The effect of brain death protocol duration on potential donor
los: i




VIP - Protocol

Pumping
If L dysfunction,

temperature > 35°C,
infuse dobutamine

and consider T.

Infusion Pressure
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Ventilation
Provide
normal ooygenation
and
protective ventilanon

Westphal GA (2016) A simple bedside approach to
therapeutic goals achievement during the
management of deceased organ donors—an

adapted version of the “VIP” approach. Clin
Trancenl RN 12RQ”_1A4A
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Morte encefalica:
tempos de execucao, teste de apneia e
caracteristicas do potencial doador

Hospital das Clinicas — Unicamp

Talita M Sansoni, Maria Valeria de Omena Athayde , Luciana Aparecida dos Santos , Rafaela Batista dos Santos Pedrosa
Helder José leads Zambelli , Luis Antonio C. Sardinha , Venancio P. Dantas Filho, Antdnio Eiras Falcao
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UNICAMP

Coorte de pacientes admitidos na UTI-HC-UNICAMP

Banco de dados eletronico de registro continuo da UTI/HC-
Unicamp e prontuarios do setor de Organizacao e Procura de
Orgaos (OPO) do HC_UNICAMP

Protocolos de ME realizados na UTI no periodo de 2010 a 2017



RESULTADOS

Exclusao

prontuario com TOtaI de

dados incompletos protocolos
(n=1)

Analisados
(n=94)

Exclusao

protocolos de ME
nao concluidos por
PCR (n=7)



RESULTADOS

* Feminino (n=34) 36%
Masculino (n=60) 64%

* SOFA 713
* APACHE 1916

S~

’ Tempo entre
exames clinicos
12+7h

Tempo total de
execucao do
protocolo de

morte encefalica
(TPME) /

Tempo entre 12
exame clinico e
exame
complementar

/ 13+10h

15+9h




RESULTADOS

Drogas vasoativas (n=86)

Noradrenaling | Vasopressina Dopamina SOFA 813
APACHE 184

N=82(95%) | N=24(28%) | N=2(2%)
TPMELS | TPME1549h | TPME 13t5h
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at 02 Pre at 02 Pos
gi Diferenca de Pa02 =52 mmHg em 10 minutos

Diferenca de PaC0O2 = 40 mmHg em 10 minutos
HL 105 pH foi de 7,34 para 7,11
243,000 | | | | | | |
116,287 | 11,1293 33758 | 100678 | 11341208 | 16,5117 9,2079 | 081492
139,000 | 35,700 98,800 | 7.28000 | 1002500 | 70,700 93,375 | 7,06000
243,000 | 41500 99.600 | 7,34000 | 191,0000 | 81,800 98,700 | 7,11000
346,500 | 49,100 99.900 | 741500 | 2825000 | 93,300 99.275 | 7,17000
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The apnea test in brain death determination using
oxygen diffusion method remains safe

Ali Daneshmand, MD, Alejandro A. Rabinstein, MD, and Eelco F.M. Wijdicks, MD, PhD Correspondence
Dr. Wijdicks

® .07 1- i
Neurology™ 2019;92:1-2. doi:10.1212/WNL.0000000000006963 wijde@mayo.edu

Methods

We studied records of 147 patients (age >16 years) referred to our organ donation agency from
2008 to 2018. Apnea testing followed the American Academy of Neurology (AAN) guideline.”
Patients were preoxygenated with 100% oxygen and advanced oxygen insufflation cannulaat 6 L/
min. Apnea testing was only commenced aftera P,02 >200 mm Hg and a PaCO, between 35 and
45 mm Hg, Hypotension was defined as a systolic blood pressure of <90 mm Hg and hypoxia was
defined as P,0, <60 mm Hg. A paired f test compared blood pressure, pH, P,CO,, and P,0,
before and after apnea testing. The Mayo Clinic institutional review board reviewed this study.




The apnea test in brain death determination using
oxygen diffusion method remains safe

Ali Daneshmand, MD, Alejandro A, Rabinstein, MD, and Eelco F.M. Wijdicks, MD, PhD Correspondence
Dr. Wijdicks

2y ® .02 1- i:
Neurology™ 2019;92:1-2. doi:10.1212/WNL.0000000000006963 wijde@mayo.edu

Irreversible catastrophic
brain injury
(n=147)

DBD protocol DCD protocol Early withdrawal of
(n=129) (n=14) support (n = 4)

idn m
Attempted apnea test . dang: ttt:s.t "
(n=116) (n=13)

Completed apnea test Aborted apnea test
(n=114) (n=2)




The apnea test in brain death determination using
oxygen diffusion method remains safe

Eelco F.M. Wijdicks, MD,PRD  Correspondence

® .97 1. .,
Vet Y 2019,92:1-2. doi:10.1212/WNL.0000000000006963  e@mayoedu

Results

The apnea test was successfully completed in 114 patients, Prior to apnea testing, median and
interquartile range (IQR) for arterial pH, PaCO,, and PaO, were 7.38 (IQR 0.10), 41 (IQR
0) mm Hg, and 299 (IQR 197) mm Hg, and, following the test, changed to arterial pH of 7.18

Diferenca de PaCO2 = 31 mmHg

pH foi de 7,38 para 7,18
Todos com DVA sendo 16% iniciaram DVA no Teste de
apneia e 30% aumento de DVA durante o teste

patients (16%) were not on pressors prior to apnea testing, In 39 patients {30%), an increase in
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