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% Class lla Level B

:---< Cristaloide ©
1.400 ml

---» Albumina 20%
100 ml

_ ----o Manitol 20%
Prime ooy
----> Heparina
; 5.000 UI

.---o Bicarbonato de sodio
50 ml

.--- Metilprednisolona
30 mG/Kg (max. 3G)
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Singh, H., Klar, G. Deep Hypothermic Circulatory Arrest. Cardiothoracic Anaesthesia Tutorial 373. 2018 Feb -:
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Componente sanguineo

HIPOTERMIA

O hematdcrito € mantido em
25-30%

7 . 0
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Madani, M,M. Surgical treatment od chronic thromboembolic pulmonar hypertension: pulmonar thromendarterectomy. 2016
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Thiopental BIS
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Neuroprotecao

---o Funcoes eletrofisioldgicas
Total da taxa de

consumo cerebral | Farmacos
de O, !

---o Manutencado da integridade

. Fenitoina
celular do neuronio.

Thiopental
Propofol

Grigore AM, Murray CF, Ramakrishna H, Djaiani G. A core review of temperature regimens and neuroprotection during cardiopulmonary bypass:
does rewarming rate matter? Anesth Analg. 2009 Dec;109(6):1741-51
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Neuroprotecao

--- Funcoes eletrofisiologicas \
Hipotermia

---» Manutencédo da integridade‘/
celular do neurdnio.

O Unico meétodo confiavel de neuroprotecao contra lestes
relacionadas a isquemia cerebral
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Monitorizacao neurologica

Oximetria bulbo jugular

Doppler transcraniano

Espectroscopia - NIRS

[ Eletroencefalograma - BIS ]
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Nussmeier NA. Management of temperature during and after cardiac surgery. Tex Heart Inst J. 2005;32(4):472-6.
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Manejo do esfriamento
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® Class I Level C _
Tempo de esfriamento de

Temperatura 60min
Sangue Arterial e Retorno Venoso | <10°C :

v

Temperatura 1°C = 3min
Sangue Arteri:I e Heater/cooler =10
Recomendacgdo
Temperatura < 500 Class lla Level B
Nasofaringea e Vesical/Retal 1°C —~ 2min

Engelman R, Et. Al. The Society of Thoracic Surgeons, The Society of Cardiovascular Anesthesiologists, and The American
Society of ExtraCorporeal Technology: Clinical Practice Guidelines for Cardiopulmonary Bypass - Temperature Management
during Cardiopulmonary Bypass JECT 2015;47:145 Por: Perf. Mayara Leal de Freitas G
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Safe Arrest Time vs. Temperature by Tissue PO2
Adult MET = 3.5cc/kg/min @ 37°C
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estimated tissue oxygen loading. Progress in Pediatric Cardiology 24 (2008) 117-122 Por: Perf. Mayara Leal de Freitas

Carrie L. Whittaker , Gary E. Grist. The theoretical prediction of safe deep hypothermic circulatory arrest (DHCA) time using -:



Tissue Damage
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Oxidative Stress
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Fig. 1 Representation of biochemical everts that lead to the production
of reactive oxygen species (ROS and subsequent tissue damage during
ischemia and reperfusion (Panel a) Panel b represents the hypothesis of

restoration of celllar energy resources achieved by reperfusion of the
previously ischemic tissues under lower PG5 (hypoxemic reperfusion) )
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with gradua retum to normoxemia
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REWARMING

After completion of the portion of surgery requiring DHCA, CPB is reinstituted. Initially deep hypothermia is maintained
for around 10 minutes in order to reperfuse the CNS with cold blood to reduce ischaemic reperfusion injury. Again, a
temperature arterio-venous gradient of <10°c is maintained. Warming must be slow and usually limited to <0.5°c per
minute 2. The time to achieve rewarming therefore may be up to 90 minutes. In addition, the core temperature should not
exceed 36.5°c as hyperthermia will exacerbate any neurological damage. During rewarming, hypothermia coagulopathy
must be managed aggressively. The intravenous anaesthetic agents will need to be titrated up during rewarming.

Singh, H., Klar, G. Deep Hypothermic Circulatory Arrest. Cardiothoracic Anaesthesia Tutorial 373. 2018 Feb
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Temperatura Tempo de aquecimento de
Sangue Arterial e Retorno Venoso 80 a 120 min
30°C
. . : 22°C
1°C - 5min )/
Temperatura < 10°C .
Sangue Arterial e Heater/Cooler 1°C — 3min

Temperatura

, . < 50
Nasofaringea e Vesical/Retal o°C

Engelman R, Et. Al. The Society of Thoracic Surgeons, The Society of Cardiovascular Anesthesiologists, and The American
Society of ExtraCorporeal Technology: Clinical Practice Guidelines for Cardiopulmonary Bypass - Temperature Management
during Cardiopulmonary Bypass JECT 2015;47:145 Por: Perf. Mayara Leal de Freitas @




Anesth Analgec;109(ﬁ}:1?41—51. doi: 10.1213/ANE.0b013e3181c04fea.

A core review of temperature regimens and neuroprotection during cardiopulmonary bypass:
does rewarming rate matter?

Grigore AM1: Murray CF, BRamakrishna H, Djaiani &.

9960 and an evidence-based review,' fast rewarming rates and

As shown in case studies,’® randomized controlled trials,
uncontrolled cerebral hyperthermia during CPB and the early post-CPB period can potentially lead to worse neurologic
and neurocognitive outcomes. Shann et al.%1 identified Class lla (additional studies with focused objectives needed),
Level B (data from a single randomized trial) evidence that encourages limiting the arterial inflow temperature to 37°C to
prevent cerebral hyperthermia. However, further randomized trials are necessary to confirm these findings before

drawing conclusions regarding the effect of cerebral hyperthermia on neurologic ocutcomes in patients undergoing cardiac

operations.
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Farmacos
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Anticoagulant
in saline

SALAP
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Autotransfusao

— = Waste bag

Cell salvage machine
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| Consideracoes finais

Tromboendarterectomia é o tratamento de escolha para
pacientes com embolia pulmonar croénica operavel;

» A conducao da circulacao extracorporea deve ser
otimizada com a utilizacao de monitorizacao adequada;

* O manejo adequado da temperatura reduz a lesoes por
microembolia gasosa;

Manobras de hiperoxia e hipoxia diminuem lesoes de
isquemia e reperfusao e complicacoes no PO.
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