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Agenda

Perfil do paciente para cirurgia vascular
Orientacoes/avaliacao pré-operatoria

Conhecer as patologias vasculares

Fisiologia associada ao clampeamento de

grandes vasos

Cirurgia aberta x endovascular

Endarterectomia de carotida







Adverse Cardiac Events After Vascular Surgery Despite Negative

Results of Preoperative Stress Testing

[g'o Retrospective review of the Vascular Study Group
’/ of New England database

26,910 patients undergoing common
vascular procedures

Comparing patients with Negative Stress Tests vs. No Stress Test

CEA EVAR Infrainguinal Suprainguinal Open AAA

Use of stress Bypass Bypass Repair

tests ranged
from 37% to
80% across
centers

G 092 0.92 113 1.52* 1.37*

* Adverse cardiac events or death were more common in patients with negative stress test undergoing major vascular operations
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Stroke Rate After Endovascular Aortic Interventions

[3) Retrospective review of the Vascular Quality Initiative database
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Perfil do paciente para cirurgia vascular
* Aterosclerose

* Fatores de risco:
— Homem>mulheres
— Idade
— Historia familiar
— HAS
— Tabagismo
— Obesidade
— Sd metabadlica
— DM
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Estratificacao de risco cardiaco mA

Quando encaminhar para o cardiologista?

R

Sindrome coronariana instavel Angina instavel (CCS classe Il ou 1V)
IAM recente (< 30 dias)

Insuficiéncia cardiaca descompensada Classe funcional IV, ICC inicio subito ou piora
acentuada recente

Arritmias Bloqueio AV alto grau
Mobitz Il, BAV 32 grau
Arritmias ventriculares sintomaticas
Arritmias supraventriculares sem controle da FC
(>100 bpm)
Bradicardia asintomatica

Doenca valvular grave Estenose adrtica (gradiente > 40 mmHg,
sintomas ou area < 1 cm2)
Estenose mitral (dispnéia progressiva, sincope
aos esforcos ou faléncia cardiaca)

Circulation 2009:120:e169-e276



Risco cardiovascular

Risco cardiovascular

Intermediario (1-5%)

Exemplos

Intraperitoneal e intratoracica
Endarterectomia de carotida
Cirurgia de cabeca e pescoco
Cirurgia ortopédica

Cirurgia de prostata




Estratificacao de risco cardiaco mA

*A tolerancia ao exercicio é a determinante mais importante para avaliagao dorisco
peri-operatorio e indicacao de exames invasivos para estratificacao.

1 MET = consumo 3,5 ml 02/Kg/min

Avaliacao do equivalente metabdlico (MET)

1-4METs Cuida de si, caminha com dificuldade (1,2 a 4,8 Km/h) por no
maximo 2 quarteirdes, servico leve de casa

5—9METs Subir escadas, caminhar no morro
Atividades moderadas (golfe, dangar, caminhar na montanha)
Caminha a 6,5 km/h no plano. Correr curtas distancias

>10 METs Executa sem dificuldades servicos pesados e atividades
recreativas pesadas (futebol, natacao, basquete, torneio de
ténis)

Am J Cardio. 1989; 64: 651-654




Risco cardiovascular ou metabolico?

Abnormal Lipid
Metabolism

eIDL %
e ApoB #*
eHDL ¥
e Triglyceride #

Overweight/Obesity

Insulinl Resist?nce Syndlrome

£ Lipids #BP #Glucose ardiometaboli

Risk
Global Diabetes/ Age, Race, Sex,

CVD Risk 4 Family History

Smoking Inflammation
Hypercoagulation
Hypertension

Repas T B J Am Osteopath Assoc2007;107:S4-S11
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Ok...

Conhecemos o problema
Sabemos estratificar

Temos esta populacao, e agora?
O quefazer????

Aprofundar estratificacao?
Medicacao?

Cirurgia?

Procedimentos endovasculares?




Anesthesiology 2010; 112:794 -801
Copyright © 2010, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins

Improving Perioperative Outcomes: My Journey into
Risk, Patient Preferences, Guidelines, and Performance

Measures
Ninth Honorary FAER Research Lecture

Lee A. Fleisher, M.D.* |
ee A. Fleisher O conhecimento das doencas

de base sao necessarios

{ Recommended Action )
—'—J para que uma intervencao

. A ~ possa ser tomada visando

” L] HicH modificar o desfecho

Threshold Probability of key outcome

-» importancia da avaliacao

de risco ambulatorial
Clinical ¥ Reading of
findings the literature . . ~
: | - permite intervengdo

Prior experience




Pré operatorio

Intervencao * Intervencao
farmacoldgica terapeutica

— |nvasiva

e Revascularizacao
miocardio

Beta bloqueadores

Estatinas
— Minimamente

Invasiva
e angioplastia

Clonidina




@ European Heart Journal Supplements (2009) 11 (Supplement A), A9 — Al4 mA
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Reducing cardiac risk in non-cardiac surgery:
evidence from the DECREASE studies

Don Poldermans!*, Olaf Schouten!, Jeroen Bax2, and Tamara A.Winkel!

i W

DIFLIREASES QUIEEES (2] Bisoprolol x placebo: reducao mortalidade
beta-blockade in high-risk patients P P ' ¢

DECREASE |V: evidence for . _
beta-blockade in intermediate-risk Bisoprolol x placebo x fluvastatina:

patients reducao mortalidade emrisco
intermediario

DECREASE Il evidence for statins

in high-risk patients fluvastatina x placebo: redugdo isquemia




@ European Heart Journal Supplements (2009) 11 (Supplement A), A9 — Al4

EUROPEAN doi:10.1093/eurheartj/sup004

SOCIETY OF
CARDIOLOGY®

Reducing cardiac risk in non-cardiac surgery:
evidence from the DECREASE studies

Don Poldermans!*, Olaf Schouten!, Jeroen Bax2, and Tamara A.Winkel!

DECREASE II: evidence that, with
tight heart rate control,
non-invasive cardiac testing is
unnecessary in intermediate-risk
patients

DECREASE V: evidence that, with
tight heart rate control,
pre-operative revascularization is
not necessary in high-risk patients

Eco ndo é mandatodrio, principalmente pois pode
retardar a cirurgia. O controle estrito da FC teve
efeitos deletérios, portanto é importante e
melhora desfechos.

RM nao melhorou desfecho: observar que ha
demora no tto cirurgico (semelhante CARP trial)
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Reducing cardiac risk in non-cardiac surgery: evidence
from the DECREASE studies

Don Poldermans!*, Olaf Schouten!, Jeroen Bax2, and Tamara A.Winkel!

Stroke and perioperative

beta-blockade: evidence from metoprolol
combined analysis of the

DECREASE studies

DECREASE: nao aumentou incidéncia de AVC
no POISE: doses maximas # DECREASE
no POISE: 2-4h antes SO; DECREASE 30 dias antes




Long-Term Survival among Patients Assigned to Undergo Coronary-Artery
Revascularization or No Coronary-Artery Revascularization before
Elective Major Vascular Surgery.

1.0-\\\
: \'Ma\xtlﬂo coronary-artery revascularization
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Coronary-artery revascularization ——— |

0.4

Probability of Survival

0.2+

I T I T
2 3 Bl >

Years after Randomization

No. at Risk
Revasculanzation 175 113 65 18 7
No revascularization 172 108 55 17 12

CONCLUSIONS

Coronary-artery revascularization before elective vascular
surgery does not significantly alter the long-term outcome.
On the basis of these data, a strategy of coronary-artery
revascularization before elective vascular surgery among

patients with stable cardiac symptoms cannot be




B-bloqueadores no perioperatorio

* Para pacientes que ja fazem uso:
— SEMPRE manter!!!!

* Para pacientes que nao fazem uso...

— Vai depender do tempo para inicio: 1 dia = pode
aumentar risco

— Se ha tempo de preparo pré operatorio: pode
trazer beneficios




ACC/AHA Systematic Review Report mA

Perioperative Beta Blockade in Noncardiac Surgery:
A Systematic Review for the 2014 ACC/AHA Guideline
on Perioperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Surgery

A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines

Conclusions—Perioperative beta blockade started within 1 day or less before

noncardiac surgery prevents nonfatal Ml but increases risks of stroke, death,
hypotension, and bradycardia. Without the controversial DECREASE studies,
there are insuficient data on beta blockade started 2 or more days prior to
surgery. Multicenter RCTs are needed to address this knowledge gap.
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B-bloqueadores: reacoes adversas

* Bradicardia
* Hipotensao
Aumento no numero de pacientes com AVC

Aumento no numero de mortes

Broncoespasmo servero em pacientes com
asma ou DPOC

ICCa morte

Nunea iniciar no dia da cirurgial!!
Classe lll = maleticio




JACC Journals

Patient

Needs emergency
noncardiac
surgery

-,

Needs elective
noncardiac
surgery

l

Exhibits evidence
of acute coronary
syndrome

No evidence of
ongoing ACS

Perioperative risk
for MACE* < 1%

Cardiac Risk of Noncardiac Surge

* Estimate major adverse cardiac

event risk using:

» American College of Surgeons National

Surgical Quality Improvement Program
Surgical Risk Calculator

« Revised Cardiac Risk Index, which takes

into consideration these factors:

- High-risk surgery

- History of ischemic heart disease

- History of congestive heart failure

- History of cerebrovascular disease,

- Pre-operative treatment with insulin
- Pre-operative creatinine > 2 mg/dl

Perioperative risk
for MACE* > 1%

l

I I

Functional

capacity:
Unknown

Functional
capacity:
Poor

Functional Functional
capacity: capacity:
Moderate - Good Excellent

Proceed
to surgery

Proceed to ACS
evaluation

v

Proceed
to surgery

Consider
non-invasive
testing if results
would change
management

Consider
non-invasive
testing if results
would change
management

Proceed
to surgery

Proceed
to surgery

PERIOPERATIVE MEDICAL INTERVENTION WHEN CONSIDERING NONCARDIAC SURGERY

Beta-blockers Statin ACE inhibitor

« Continued if on Continued, or if held
chronically before surgery, restart

» Start in vascular surgery postoperatively as soon
patients as clinically feasible

Alpha agonist Aspirin
« Start in intermediate- to
high-risk patients

Initiation not
recommended prior
to noncardiac surgery

Continued when the risk
of increased cardiac events
outweighs the risk of

+ Should not start on day increased bleeding

of surgery

* Should not be withdrawn
if taking chronically

« Considered in patients
with clinical indications,
undergoing elevated-risk

nraradiirac
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CLINICAL PRACTICE GUIDELINE

2014 ACC/AHA Guideline on ®
Perioperative Cardiovascular

Evaluation and Management of

Patients Undergoing Noncardiac Surgery

3-vessel disease with or without proximal LAD artery disease*

CABG
lla—It is reasonable to choose CABG over PCl in patients with complex 3-vessel
CAD (e.g., SYNTAX >22) who are good candidates for CABG
PCl
2-vessel disease with proximal LAD artery disease*®
CABG
PCl
2-vessel disease without proximal LAD artery disease*
CABG lla=With extensive ischemia
1-vessel proximal LAD artery disease
CABG lla—With LIMA for long-term benefit
PCl

1-vessel disease without proximal LAD artery involvement
CABG

e~y



known or risk factors for C

Patient scheduled for wtoovxglh
(Step 1)

v inical nsk stratffication
@5 and proceed 1o surgery

Evaluate and treat
§ "’[aococom o GOMTT

Estimated penoperative nsk of MACE
based on oanbt‘n&d dg;-cam:gocd nsk
ep

] |

Low nsk (<1%) Elevated nsk
(Step 4) (Step 5)

[ Procssro |




penoperative care?
(Step 6)




Estatinas

Perioperative statin therapy
Continue statins in patients currently taking statins

Perioperative initiation of statin use is reasonable in patients undergoing vascular surgery

Perioperative initiation of statins may be considered in patients with a clinical risk factor
who are undergoing elevated-risk procedures

Alpha agonistas

Alpha-2 agonists

Alpha-2 agonists are not recommended for prevention of cardiac events

- Aumentou hipotensao
- Aumento PCR nao fatal

IECA

Continuation of ACE inhibitors or ARBs is reasonable perioperatively

ACE inhibitors

If ACE inhibitors or ARBs are held before surgery, it is reasonable to restart as soon as
clinically feasible postoperatively

- Hipotensao refrataria




ORIGINAL ARTICLE mA

Myocardial Injury After Noncardiac Surgery (MINS) in Vascular
Surgical Patients

A Prospective Observational Cohort Study

A vigilancia de troponina detecta
MINS em aproximadamente 20%
dos pacientes apds cirurgia vascular.
Os MINS esta associado de forma
independente a mortalidade de 30
dias. O rastreio para MINS pode
proporcionar oportunidades para
melhorar os resultados clinicos em
pacientes afetados.




Agentes antiplaquetarios

cirurgia de urgéncia nao Cardiaca: 4-6 semanas apos

Continuar a menos que o sangramento supere o benezcio
de evitar trombose

Paciente com stent coronario e procedimento cirurgico
exige a interrupcao do inibidor do receptor P2Y12
plaguetaria (plavix), continue aspirina, re-iniciar
clopidogrel o mais rapido possivel apds a cirurgia

Obter um consenso entre cirurgiao, anestesista,
cardiologista e paciente para pesar RB de sangramento
contra prevenir a trombose de stent

Se os pacientes nao tiverem implante de stent anterior,
vocé pode continuar a aspirina perioperatoria quando o
risco de potencial aumentado de eventos cardiacos for
superior ao risco de sangramento

9A




Como e quando intervir???

|

iy - A
€& Consumo iz

(1.

Anestesia




Manejo pré- operatorio m




OBJETIVOS




TEMPO PARA O PROCEDIMENTO m

Tempo
Emergéncia Urgente dependente Eletiva

Morre se nao
operar em até 6 Morre se nao Pode submeter-
h Pode operarem . .
oras operarem 24 , se a cirurgia em
atée 6-8 semanas ,
horas até 1 ano




Cirurgia da Aorta Abdominal




CLASSIFIGAGAO\ CAO

Extent | Extent |l Extent Il Extent IV ExtentV




Clampeamento adrtico

Alteracoes hemodinamicas
N pressdo arterial acima do clampe

J pressao sanguinea arterial abaixo da bracadeira
N anormalidades de movimento da parede segmentar

I tensdo da parede ventricular esquerda
J fracdo de ejecao
J, débito cardiaco (pode aumentar se o clampe for toracico)

J fluxo sanguineo renal

I pressdo de oclusao pulmonar

N pressdo venosa central

I fluxo sanguineo coronario




Clampeamento adrtico mA
Alteracoes metabdlicas

J total do consumo de oxigénio

J A producao total de didxido de carbono
M saturacao venosa mista

J total de extracdo de oxigénio do corpo

I epinefrina e norepinefrina

e alcalose respiratoria — se nao alterar ventilacao
e acidose metabdlica




Clampeamento adrtico mA

reducao pos-carga
nitroprussiato de sodio
anestésicos inalatorios
Amrinona
Shunt aorto-femoral

reducgao pré-carga
nitroglicerina
Flebotomia controlada
shunt atrial-femoral

protecao renal
administracao de fluidos
técnicas de perfusao da aorta distal
perfusado seletiva da artéria renal
manitol
drogas para aumentar a perfusao renal

Outros
Hipotermia
J ventilacdo minuto
bicarbonato de sddio ventilacao




Liberacao do clampeamento

e Hemodinamicas

J, contratilidade miocardica
J pressdo arterial
M pressdo da artéria pulmonar

J, pressdo Central venosa

J retorno venoso

, débito cardiaco




Liberacao de clampeamento mA

Alteracdoes metabodlicas

I consumo de oxigenio
™ lactato consumo

J, saturacdo venosa mista
I prostaglandinas

N complemento ativado

I fator depressor do miocardio
J' Temperatura
acidose metabdlica




Liberacao de clampeamento mA

Intervencgoes

Jranestésicos inalatorios
J, Vasodilatores

I administracdo de fluidos

N vasoconstritor

e Reaplicar clampe para hipotensao grave
e Considerar manitol

e Considerar bicarbonato de sédio

Sintomas mais frequentes em clampes mais proximais ou mais prolongados




Resumidamente...

“Mediators” release
|

Distal vasodilation

l

A J

Distal shift of
blood volume

'

| Rart

Unclamping

.

“Mediators” production and washout

|
v ' 2!
| Myocardial ! Rpv Pulmonary
contractility




ACHADOS ASSOCIADOS

Desvio ou compressao das vias respiratorias
Deslocamento ou ruptura da traqueia

Hemoptise

Compressao esofagica

Distorsao e compressao da anatomia venosa
central e arterial

Hemotodrax e desvio do mediastino

Diminuicao da perfusao distal




TECNICA CIRURGICA

X endovascular



Infrarrenal

Risco anual de ruptura aumenta em 5%
Quando rompe: 80% morrem
Monitorizacao

Técnica anestésica

Conservacao de calor

Reposicao de fluidos

Cellsaver
Pincamento da aorta / retirada da pinca




Suprarrenal mA

Segue as mesmas recomendacoes da cirurgia para
aneurisma de aorta infra-renal

Pode haver pincamento em diferentes niveis da
aorta

Pode haver maior perda sanguinea

Perfusao renal prejudicada

Isquemia mesentérica

Antes do pincamento pode-se administrar manitol:

diminui a incidéncia de lesao renal isquémica
(questionavel)




ENDOVASCULAR

Implante de protese por dentro do aneurisma

Guiada por fluoroscopia
Menor indice de intercorréncias

Menor numero de re-internacoes

Até 60% podem ser tratados por via endovascular

Monitorizacao
Anestesia

Complicacdes: embolia, lesao arterial, isquemia do
membro, infecao, nefropatia




Isquemia medular

aa. espinhais posteriores

a. sucal

Artéria de Adamkiewicz

a. radicular anterior
a. radicular posterior
ramo espinhal

ramo dorsal
ramo vertebral
a. intercostal posterior

i




a. basilar - |

Isquemia medular

a. vertebral

a. cervical ascendente i
a. cervical profunda ’

a. subclavia $

a. espinhal anterior

Posterior spinal /
artery } Artéria de Adamkiewicz
vértebra T9 — “=— a. intercostal posterior
)
i
Vertebral | a. radicular anterior ;
artery ’

a. lombar ‘

aa. da cauda equina {7}

Anterior spinal '
artery a
a. sacral

2ot utnean C@Udal Medulla




Basilar artery

Isquemia medular

Vertebral artery f—— Anterior spinal artery

Ascending
cervical artery

Subclavian ' Anterior radicular
A\ artery C3-C4

Anterior radicular
artery C5-C6

Anterior radicular
artery C7-T1

Anterior radicular

* Irrigacao horizontal D ey ToTa

Posterior spinal
artery

* Irrigacao vertical

Great radicular
artery T11-T12 or
artery of Adamkiewicz




Isquemia medular

Isquemia

medular

\J

gradiente de pressao arterial e
do fluido cerebroespinhal




Isquemia medular

%Iamp

2‘Bgfri'{r%ssure
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Drenagem liquorica: quando fazer??? mA

Envolvimento de T9-T12 (artéria Adamkiewicz)

Envolvimento dos vasos do arco (originados da A. espinhal

anterior)
Reparo de aneurisma previo

lsquemia espinhal sintomatica




Isquemia medular

* Drenagem liquorica

48-74 hours




Drenagem liquédrica

 Typeland Il TAAA
e 145 pt.

Paraplegia:
 CSFD: 2.6%

& B CSFD
« No CSFD: 13 % /
20 30 40 50 60 70 80 90 100110
Aortic Cross Clamp Time (min)

Probability of Paraplegia

P=0.03 Coselli JS, Ann Thorac Surg 2002




21 REVIEW ARTICLE mA

CME

Lumbar Cerebrospinal Fluid Drainage for
Thoracoabdominal Aortic Surgery: Rationale and
Practical Considerations for Management

Christine A. Fedorow, MD,* Michael C. Moon, MD, FRCPC,T W. Alan C. Mutch, MD, FRCPC,*
and Hilary P. Grocott, MD, FRCPC*t

{ PPM=PAMd-(PCE ou PVC) J

PPM=pressao de perfusao medular
PAMd=pressao aodrtica diastélica média
PCE=pressao cerebroespinhal
PVC=pressao venosa central




ETIOLOGIA
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Table 4. Best Practices for CSF Drainage

Issue

Preoperative assessment
Coagulation™

Localized infection””

Intracranial pressure
Insertion

Asepsis’’

Awake vs asleep’?
Timing of insertion®®

Traumatic/bloody tap”%74

Intraoperative
Hemodynamics®
Zero transducer
CSF drainage™**%*

Subarachnoid opiates®”-58
Postoperative

Hemodynamics

Duration of drainage/monitoring’’

Bloody CSF drainage”™

New-onset lower extremity neurologic

deficit®®
Coagulation for drain removal™

Recommendation

No LMWH for 24 h (high dose); 12 h (low dose)

No clopidogrel X 7 d

No ticlopidine X 10 **d

No abciximab X 24-48 h

No eptifibatide or tirofiban X 4-8 h

Platelets >100 X 10%/ul® INR <1.3, normal aPTT

Avoid placement of drain in an area of localized infection

Avoid placement of drain if patient has evidence of increased intracranial pressure

Alcohol-based chlorhexidine solutions, sterile draping, thorough handwashing with removal of
jewelry, sterile surgical gloves, masks, sterile gown

Suggest awake to allow for patient feedback (i.e., pain/paraesthesia)

Option to admit to hospital and insert lumbar CSF drain 24 h preoperatively to avoid issues with
traumatic tap and systemic anticoagulation

Discuss with surgeon, delay anticoagulation at least 60 min, consider delaying surgery 24 h,
higher index suspicion postoperative neuraxial hematoma

Avoid hypotension, MAP and MAP_ to maintain SCPP >60 mm Hg, avoid large increases in CVP

Phlebostatic axis to ensure accurate calculation of SCPP

CSFP <10 mm Hg or to maintain SCPP >60 mm Hg, no more than 10-15 mL/h CSF drainage,
intermittent drainage with continuous monitoring preferred to allow calculation of SCPP and
avoid large volumes CSF drainage

Avoid, may exacerbate spinal cord ischemia

Avoid hypotension

Avoid prolonged drainage to minimize infection risk, consider keeping drain in place <72 h

May indicate ICH, consider imaging brain

Worsening spinal cord ischemia vs neuraxial hematoma, increase SCPP (increase MAP, decrease
CSFP), consider imaging neuraxis

Platelet count >100 X 10%/ul®, INR <1.3, normal aPTT delay removal 2-4 h after last heparin
dose, hold heparin 1 h after catheter removal




https://resources.wfsahq.org/atotw/lumbar-spinal-drains-for-thoracoabdominal-aortic-surgery/
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o OF ST e Passan 16 - The Pressure level
Uwradie v e Patient Lrw )

peack immtm sgetios k should be set at
e s
© Mot ymem ) vaete 9" 10cmH20 initially and
tngm e s Hon =Y | 8
rende to ik puiwet e e (S T can be adjusted as
W chamb wn vaie N '
vermal srbon o patirt See |

Bcin e Vosly e required by the

guideline. (nb there are
scales for cmH20 and
mmHg)

Resovoir drainage chamber

The zero reference
mark should be aligned
perpendicular with the
lumbar drain insertion
point ie the lower

lumbar level

Ensure the 3 way top is
capped off and set to
the “on” position
allowing flow of CSF

The drainage chamber
should be clamped to
allow measurement of
CSF. This should be
documented and
emptied into the
drainage bag hourly

The pressure level is set by fixing the drainage chamber on the drip stand so that the pressure level
mark is level with 10cmH20 on the scale. If the pressure is >10cmH20 CSF will drip into the drainage

http://www.lhp.leedsth.nhs.uk/detail.aspx?id=5712 chamber. Every hour the amount in the drainage chamber is measured and emptied. See flowchart
of instructions if >20ml/hr.




e Cabeceira elevada >
30¢°

e Transdutor no nivel
flebostatico

e Sistema de drenagem
identificado

Parametros

e PAM > 85 mmHg
e PLCR< 15 mmHg

e \Volume drenado maximo
10-15 ml/h

e Se PLCR > 15 mmHg deve-se
aumentar a PAM até PPME >
70 mmHg

e Otimizar a entrega de
oxigénio

N\

Exame neurolégico

e Se normal
e Reavaliar
e vigiar complicacdes
relacionadas ao cateter
e Remover catetér apds 48h

e Se alterado:
* emergéncia




Native

-

N

/ ;, 5 Days following sacrifice of

v

Fig. 4 Paraspinous network vessel density increases 5 days following sacrifice of segmental arteries (SA), with significant realignment of
paraspinous vessels from random distribution to parallel orientation along the spinal cord axis. (Reproduced with permission from: Etz et al?3)

Aorta (Stamford) 2022;10:290-297.



Tratamento do déficit neurolégico tardio mA

SF Drain Status Oxygen Delivery I atient Status

N off
\/
1. O, sat

\v/ 2. Hgb: >12 mg/dI
Replace Drain 3.Cl: >2.5L/min/BSA

Malfunction

XL

‘ 7 1. Mean BP: >96/mmHg

v 2. SCPP: >80 mmHg (MAP-CSFP)
3. Cognitive Status: Bloody CSF?

1. Patient flat
2. Drain pressure <5 mmHg
3. Drain for 7 days

-

Ann Thorac Surg 2009;88:9-15



Fiber-optic Monitoring of Spinal Cord Hemodynamics in m
Experimental Aortic Occlusion

Angela S. Kogler, M.S., Thomas V. Bilfinger, M.D., Robert M. Galler, M.D., Rickson C. Mesquita, Ph.D.,
Michael Cutrone, B.S., Steven S. Schenkel, B.E., Arjun G. Yodh, Ph.D., Thomas F. Floyd, M.D.
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Fiber-optic Monitoring of Spinal Cord Hemodynamics in mA
Experimental Aortic Occlusion

Angela S. Kogler, M.S., Thomas V. Bilfinger, M.D., Robert M. Galler, M.D., Rickson C. Mesquita, Ph.D.,
Michael Cutrone, B.S., Steven S. Schenkel, B.E., Arjun G. Yodh, Ph.D., Thomas F. Floyd, M.D.




Lumbar Drain Complications in Patients Undergoing Fenestrated

or Branched Endovascular Aortic Aneurysm Repair (F/BEVAR)

[?/ Retrospective single-center review @ 100 F/BEVAR patients with attempted lumbar drain placement

Cerebrospinal Fluid Drainage (CSF)

Failure to maintain function 16
Technical Success: 98% T 4

fracture/dislodgement

CSF leak 7

Post-dural puncture headache 4

Bleeding complications 17

Intraventricular hemorrhage

All placed in awake patients, Subarachnoid hemorrhage 3

with fluoroscopic guidance in 28%, AevmbtornatcblocdinCSE 1
82% left in place < 48 hours. A2

S Journal i

| f Algaim et al. J Vasc Surg November 2020
) Vascular Surgery

e e RS Copyright © 2020 by the Society for Vascular Surgery® Linked [T} n @ThelVascsurg W @IVascSurg




Trends in the Use of Cerebrospinal Drains and Outcomes Related to Spinal Cord
Ischemia (SCI) After Thoracic (TEVAR) and Complex Endovascular Aortic Repair
(CEVAR)

ﬁ‘/ Retrospective review of the VQI database @ 3,406 elective TEVAR/CEVAR procedures

- - .
-l -
N 2 .
" -
od -
.

Permanent Paraplegia at Discharge
P=.04

1Year Survival
P=05

Aucoin et al. 7 Vasc Surg October 2027

Copyright © 2021 by the Society for Vascular Surgery® Linked[[] K@Theivascsurg W @ivascSurg
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The Anesthesia in Abdominal Aortic Surgery

(ABSENT) Study

A Prospective, Randomized, Controlled Trial Comparing
Troponin T Release with Fentanyl-Sevoflurane and Propofol-
Remifentanil Anesthesia in Major Vascular Surgery

Patients enrolled

N=231

Patients failed screening

N=31

N

Patients not Randomized to

treated
sevoflurane and fentanyl
N=3

N=100

Randomized to Patients not
treated

propofol and remifentanil
N=4
N=100

Y
Randomized and treated

sevoflurane and fentanyl

N=97

Ny

A
Randomized and treated
propofol and remifentanil

N=96

A

Primary endpoint Completed day 30
reached after surgery

N=95 N=91

Died (n=1) Died (n=6)

Blood sample
missing (n=1)

Primary endpoint Completed day 30

Died (n=1) Died (n=4)

Biood sample
missing (n=2)

reached after surgery

N=93 N=92

Anesthesiology. 2013 Oct;119(4):802-12.

M



https://www.ncbi.nlm.nih.gov/pubmed/23838709

The Anesthesia in Abdominal Aortic Surgery
(ABSENT) Study

A Prospective, Randomized, Controlled Trial Comparing
Troponin T Release with Fentanyl-Sevoflurane and Propofol-
Remifentanil Anesthesia in Major Vascular Surgery

Na cirurgia aortica abdominal eletiva, a anestesia com

sevoflurano nao reduziu a lesao miocardica, avaliada

pela liberacao de Troponina T, em comparacao com a
anestesia intravenosa total.

Estes dados indicam que os potenciais efeitos
cardioprotetores dos anestésicos volateis encontrados
na cirurgia cardiaca sao menos Obvios na cirurgia
vascular maior.

Anesthesiology. 2013 Oct;119(4):802-12.



https://www.ncbi.nlm.nih.gov/pubmed/23838709

Correcao endovascular

* Menos invasivo...
—Serad???




Complicacoes correcao endovascular m

* Endoleak
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Type | endoleak Type Il endoleak Type Il endoleak Type IV endoleak

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: http://www.accessmedicine.com

Copyright ® The McGraw-Hill Companies, Inc. All rights reserved.




Manipulacao hemodinamica

Reducao temporaria da PAM e FC durante a implantacao
do stent — prevenir “wind-sock effect”

O objetivo é o débito cardiaco na aorta durante a
expansao e selagem da protese

Titulacao de agentes de curta duracao para atingir FC:
50-60bpm/min e PAM : 60-70

Adenosina 6-18mg EV — se necessarios breves periodos
de assitolia

Overdrive pacing (180-220bpm): fornece uma cessacao
previsivel do fluxo sanguineo na aorta

Rutherford RB. Open versus endovascular stent graft repair for
abdominal aortic aneurysms: an historical view. Semin Vasc Surg.
2012:25(1):39-48. doi:10.1053/i.semvascsurg.2012.03.005.




Outras complicacoes...

Ruptura do aneurisma

Obstrucao de ramos arteriais importantes
pelo stent

squemia MMI|
RA
AM
AVC

paraplegia

Sd pds implante: SIRS




Como monitorizar?
Monitorizacao basica
Pressao arterial invasiva
Acesso venoso periférico calibroso
Cateterizacao de veia central ?
BIS
EEG
Temperatura
Débito urinario
Monitores nao invasivos do débito cardiaco

Ecocardiograma transesofagico



Qual a melhor técnica anestésica?




Anestesia Geral

Considerar o procedimento cirurgico e os fatores de
risco do paciente

Técnica mais comumente requisitada por pacientes e
cirurgioes

Procedimentos longos e complicados

Quando necessitar de acesso retroperitoneal
Monitorizacao invasiva necessaria

Controle da via aérea

Manipulacao da frequéncia cardiaca




Causas de hipotensao

e Sangramento
syt ® Manipulacao cirurgica

e |sguemia miocardica
Cardiogénic kg Arritmias

e Overdrug
‘e @ Isquemia anterior da medula

e Hipovolemia
.. ® Acidose latica

Schanzer A, Messina L. Two decades of endovascular abdominal aor-

tic aneurysm repair: enormous progress with serious lessons learned. |
Am Heart Assoc. 2012;1(3):e000075. doi:10.1161/JAHA.111.000075.




Anestesia Regional

* Regional + sedacao

* Pode-se utilizar raquianestesia ou peridural

Peridural: pode-se titular a dose anestésica

Quando nao ha contraindicacoes
Aprovacao do paciente

Paciente nao estd em uso de anticoagulantes

Influence of anesthesia type on outcome after endovascular aortic aneurysm repair: An analysis based on EUROSTAR data

Ruppert, Volker et al.
Journal of Vascular Surgery , Volume 44 , Issue 1, 16 - 21.e2




Anestesia Local

Paciente tolera ficar em posicao supina por 2
horas ou mais ??7?

Cooperacao e entendimento do paciente

Paciente consegue fazer apnéias quando for
solicitado

Nao reduz o nivel de monitorizacao
hemodinamica, nem tao pouco deve-se
negligéncia-la




Comparacao entre técnicas S M

* 6009 procedimentos eletivos
(J4868-Geral

(J 419 - Raquianestesia

@ 331- Peridural

@ 391 - local/sedacdo

Resultados: Anestesia geral esta associada a maior
morbidade pulmonar e maior tempo de internacao
hospitalar: criticas...

Edwards MS, Andrews ]S, Edwards AF, et al. Results of endovascular
aortic aneurysm repair with general, regional, and local/monitored
anesthesia care in the American College of Surgeons National

Surgical Quality Improvement Program database. | Vasc Surg.
2011;54(5):1273-1282. doi:10.1016/j.jvs2011.04.054.




Experiéncia conta!!!
* Equipes cirurgicas experientes tém menos
complicacdes do que os inexperientes

A mortalidade foi 40% menor em doentes
tratados por equipes experientes

* Os eventos adversos que requeiram um
segundo procedimento foram 68% menos
provavel para as equipes experientes

* Risco de ruptura foi 8 vezes menos provavel
para experientes equipes

The influence of team experience on the outcomes of endovascular stenting of
abdominal aortic aneurysms. Laheij, van Marrewijk, Harris and EUROSTAR. Eur J Vasc
Endovasc Surg 24:128-133 (2002) 2863




ENDARTERECTOMIA DE CAROTIDA

— Incision en el cuello
! ‘;J

Incision en la  Placa extraida Arteria reparada

arteria carotida
FADAM.




Consideracoes Gerais

Pacientes arteriopatas por definicao
Documentar PA e FC iniciais no prontuario
Relatar déficits neuroldgicos pré-existentes

Posicionar o paciente com cuidado:
determinadas posicdes do pescoco podem
determinar obstrucao do fluxo

Monitorizacao hemodinamica

Monitorizacao cerebral: paciente acordado?
EEG?

 Faltam evidéncias...




Objetivos para anestesia em endarterectomia m

Objetivos

Avaliacao
neuroldgica o
mais breve
possivel

Avaliacao
neuroldgica intra
operatoria




adequada?...
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Quais podem ser utilizadas?

e | ocal

* Plexo cervical superficial e profundo

e Geral




Plexo cervical superficial




Platysma

Sternocleidomastoid
muscle
External jugular vein —+3

Investing layer of
deep cervical fascia

Prevertebral fascia —— -4




A visualizacao do plexo
nao € necessaria para
realizar este bloqueio
nervoso porque o plexo
nem sempre pode ser
prontamente aparente.

A administracao de 10 mL
de anestésico local
profundamente ao ECM
fornece um bloqueio
nervoso confiavel sem
que a posicao do plexo
precise ser confirmada.




A B

Figura 7. Bloqueio do nervo do plexo cervical. (A) Abordagem transversal. (B) Abordagem longitudinal.




Investing layer of
Deep cervical 1ascia




Clampeamento da carotida

- Clampeamento:
- Reduz fluxo
- Pode gerar sintomas

- “stump pressure”: >40-50 mmHg

(pressao cardtida int = Willis) SO

Arteria cerebraly Arteria

. ~ anterior | cerebral
- Circulacao colateral: |

- Poligono de Willis

posterior

Arteria cerebral
psoterior
Arteria
basilar

Manter100mL/100g/min,




Manipulacao intra operatoria

e |Infiltrar a bainha da carotida

Internal carotid artery

 Sejo carotideo External

carofid artery
— Mesmo com bloqueio ha HAS
+ bradicardia durante a
manipulacao

Carotid

Carotid sinus
— Sempre € necessaria
Common

complementacao carotid artery

Posterior View




Clampeamento da carétida m

Heparinizacao

Posterior auricular artery —0

Digastric muscle (phamom)

= Maxillary artery
\

Facial artery

Elevar temporariamente a PAM

Lingual artery

Liberacao da pinca = vasodilatagéc gty

descending branches Extemal carotid artery

intensa

Superior thyroid artery and

Intemal carotid artery superior laryngeal branch

AO té r m i n O revete r a h e p a ri n a Ascending pharyngeal artery .‘ 4 Omohyoid muscle (phantom)

Common carotid artery

— TCA “tempo coagulagao ativado” Myesnicl sk




Monitorizacao neuroloégica

—

Consciéncia
Forca motora — Monitorizagdo clinica

Verbalizacao
EEG

BIS

Potenciais evocados
Oximetria cerebral

Doppler transcraniano




Complicacoes

e Sd hiperperfusao
— 1-3%
— Aumento do fluxo da cerebral média
— Tratar hipertensao agressivamente

 |IAM

e Lesao nervos

— Rouquidao por lesao dos nervos laringeo recorrente e
hipoglosso

— Protusao ou desvio da lingua

— Dificuldade de fonacao por lesao do laringeo superior

— lesao do nervo acessorio espinhal podem resultar em
fragueza ombro ipsilateral




Anestesia para cirurgia vascular

r

paciente |

cirurgia \ —
\

Qologia

Bons resultados...




