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pCO2 serum level & Total Ventilation Response

Aumento de 10x na 
Ventilação



Apnea was first described in the medical literature in 1959.

 It still lacks consensus standardization regarding the actual procedure,

monitored parameters, and evidence based safety measures that may be

used to prevent complications.

 Is an essential component in the clinical determination of brain death

It must be safe, accurate, and reproducible!



TESTE DE APNEIA

Ausência de movimentos respiratórios espontâneos, em resposta à 

estimulação máxima do centro respiratório (PaCO2 >55 mmHg). 

Método: prevenir hipóxia e minimizar risco de intercorrências.

 Pré-requisitos: temperatura (esofagiana, vesical ou retal) >35°C, SatO2

arterial >94% e PAS> 100 mmHg ou PAM > 65 mmHg (adultos

Menores de 16 anos: tabela de tensão arterial anexa 
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1) Ventilação: FiO2=1,0  (mínimo de 10 min) para atingir idealmente PaO2

>200 mmHg e PaCO2 entre 35 - 45 mmHg.

2) Monitorar oxigenação (oxímetro) e obter gasometria arterial inicial.

3) Desconectar ventilação mecânica.

4) Estabelecer fluxo contínuo de O2 por um cateter intratraqueal ao nível da 

carina (6 L/min), ou tubo T (12 L/min) ou CPAP (até 12 L/min + até 10 

cm H2O).

5) Observar a presença de qualquer movimento respiratório por oito a dez minutos. Prever 

elevação da PaCO2 de 3 mmHg/min em adultos e de 5 mmHg/min em crianças para 

estimar o tempo de desconexão necessário.

6) Colher gasometria arterial final.

7) Reconectar ventilação mecânica
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Teste positivo (presença de apneia) – PaCO2 >55 mmHg E ausência 

de movimentos respiratórios (mesmo que o teste tenha sido 

interrompido antes dos dez minutos previstos).

Teste inconclusivo – PaCO2 final <55 mmHg, sem movimentos 

respiratórios. 

Teste negativo (ausência de apneia) – presença de movimentos 

respiratórios, mesmo débeis, com qualquer valor de PaCO2. 

 ATENÇÃO: pacientes magros ou crianças os batimentos cardíacos podem 

mimetizar movimentos respiratórios débeis.
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Figure 1. SaO2versus time of apnea for various types of patients. The physiologic characteristics of these patients can be obtained 

from the author on request. The SaO2versus time curves were produced by the computer apnea model of [2]. The mean times to 

recovery from 1 mg/kg intravenous succinylcholine (lower right hand corner) are taken from [11–16].

Critical Hemoglobin Desaturation Will Occur before Return to an Unparalyzed

State following 1 mg/kg IV Succinylcholine. Benumof JL. Anesthes. 1997;87:979-982. 
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Main causes of Brain Death in US-

PICU: 

 hypoxic-ischemic injury owing to 

cardiac arrest (52.7%), 

 shock and/or respiratory arrest without 

cardiac arrest (12.6%)

 traumatic brain injury (20.0%).



Lago P, Piva, J, Garcia PC et al
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Fluid overload is not just a cosmetic aspect !

Authorized divulgation



Open boxes = patients with OI < 11.5

Gray boxes = patients with OI > 11.5



Impact of the early positive cumulative fluid balance in 

acute ill children
Clarice Sinot, Jefferson Piva, Patrícia Fontela et al. Acta Pediatric (submitted 2019)

Inclusion criteria: 

Children (1mo-18y) requiring MV >72hrs, without co-morbidities (cardiac 

disease, renal failure, chronic lung disease) or in palliative care .



Impact of the early positive cumulative fluid balance in 

acute ill children
Clarice Sinot, Jefferson Piva, Patrícia Fontela et al. Acta Pediatric (submitted 2019)

Conclusion: In a heterogeneous mechanically ventilated 

pediatric population, early cumulative fluid overload (≥ 10% 

weight) is frequently observed and associated with higher 

ventilatory parameters and renal replacement therapy, …. but 

not affecting the mortality when adjusted to the confounding 

factors.



January 2018

44 studies (7,507 children)

 Prevalence of fluid overload (FO): Median = 33% (10%-83%). 

FO was associated with

 In-hospital mortality  OR= 4.34 [3.0-6.3]; 

 Prolonged mechanical ventilation (>48 hours) OR=2.1 [1.3-3.7]; 

 Acute Kidney Injury: OR= 2.4 [1.3-4.4]; 



VENTILATOR

MV : PRONE X SUPINE







Carneiro B et al.



MAT group

(Modified)

CAT group

(Conventional)

O2=15L/min

Válvula de PEEP



Post-apnea test PaO2 was higher in the Modified group than in the

Conventional group (151.4±131.1 mmHg in CAT group vs 300.6±143.7 

mmHg in MAT group, P<.05). 



Tubo “T de Ayre” acoplado com válvula de PEEP

Fonte de O2
Tubo Traqueal

Válvula de PEEP

Regulável (5-15 cmH2O)



Teste de apneia em ME: situações não usuais

Intensive Care Medicine 2019
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Obrigado pela atenção!!


