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COMPETENCIA EM ECOCARDIOGRAFIA - PORTUGAL

Técnica nao invasiva, muito dependente do operador, utilizada
para o diagnostico e seguimento das doencas cardiovasculares.

Exige-se do utilizador:

- Treino na area cardiovascular;

- Conhecimento profundo da anatomia, fisiologia e hemodinamica

- Conhecimento da patologia cardiaca e diagndsticos diferenciais;

- Integrar os diferentes meios complementares de diagndstico
(ECG, Rx tdrax, TC, RM, etc), e saber as alternativas a eco;

- Conhecer os principios fisicos dos ultra-sons, os equipamentos de
ecocardiografia, indicacdes e limitacdes da técnica;

Treino em ecocardiografia @ normas ... Aprovado pelo Conselho Nacional Executivo em 30.01.2015



COMPETENCIA EM ECOCARDIOGRAFIA - PORTUGAL

A difusdo e utilidade do uso dos ultra-sons em cuidados intensivos/emergéncia
conduziu a necessidade de clarificacao e uniformizacao da aquisicao da competéncia

... a utilizacdo desta técnica por médicos nao-cardiologistas, deve ficar circunscrita a ...
ecocardiografia modo M, 2D e estudo Doppler sumario, permitindo o diagndstico de
situacOes clinicas de emergéncia, ... "life-saving”

...a obtencao de niveis de formag¢ao mais avan¢ada em Ecocardiografia, apenas é
reconhecida pela Ordem dos Médicos, a especialista em Cardiologia

A acreditacdo europeia ... € o reconhecimento formal de autonomia pré-existente e
continuada, na execucao de ecocardiogramas e elaboracao de relatorios, que entre nos
sdo restritos a médicos cardiologistas

Treino em ecocardiografia @ normas ... Aprovado pelo Conselho Nacional Executivo em 30.01.2015



COMPETENCIA EM ECOCARDIOGRAFIA - PORTUGAL

Nas situacdes do ambito de Servicos de Cuidados
Intensivos/Emergéncia ... os médicos ndo-cardiologistas,
com treino em Ecocardiografia, podem usar esta técnica,
para esclarecer situacao clinica urgente, como parte
complementar do exame do doente

Treino em ecocardiografia @ normas ... Aprovado pelo Conselho Nacional Executivo em 30.01.2015
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e European Journal of Echocardiography (2009) 10, 893-905
doi:10.1093/ejechocard/jep151
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EAE RECOMMENDATIONS

European Association of Echocardiography
recommendations for training, competence, and quality
improvement in echocardiography

Bogdan A. Popescu (Chair)™, Maria J. Andrade (Co-Chair)?2, Luigi P, Badano?, Kevin F, Fox*,
Frank A. Flachskampf®, Patrizio Lancellotti®, Albert Varga’, Rosa Sicari®, Arturo Evangelista®,
Petros Nihoyannopoulos'?, and Jose L. Zamorano'! on behalf of the European Association of
Echocardiography

Level |-experience on selecting the appropriate diagnostic
modality and interpreting results; this level does not
include performing the technique (e.g. advanced methods
of imaging, such as cardiac magnetic resonance, CMR);
Level ll—practical experience, but not as independent
operator (the trainee has assisted in or performed the
procedure under the guidance of a supervisor);

Level lll—able to independently perform the procedure
unaided (for the general cardiologist, this includes TTE).



o European Journal of Echocardiography (2009) 10, 893-905
— doi:10.1093/ejechocard/jep151
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SOCIETY OF
CARDIQILOGY®

EAE RECOMMENDATIONS

European Association of Echocardiography
recommendations for training, competence, and quality
improvement in echocardiography

Bogdan A. Popescu (Chair)™, Maria J. Andrade (Co-Chair)?2, Luigi P, Badano?, Kevin F, Fox*,

Frank A. Flachskampf®, Patrizio Lancellotti®, Albert Varga’, Rosa Sicari®, Arturo Evangelista®,

Petros Nihoyannopoulos'?, and Jose L. Zamorano'! on behalf of the European Association of
Echocardiography

Table 2 Training requirements to achieve basic and advanced level of competence

Echocardiographic technique Minimum number of examinations Level of Minimum number of examinations
performed to become competent competence performed/year to maintain competence
TTE 350 (basic) [l Reasonable exposure
750 (advanced) Il 100°
TEE 75 (advanced) 1] 50
Stress echocardiography 100 (advanced) 1] 100
Level lll, ability to independently perform the procedure (unsupervised).

#Details from reference 32.



European Society
of Cardiology

Congenital Heart Disease Echocardiography
(CHD)

The successful completion of the EACVI/AEPC certification
provides formal acknowledgement to individuals and European
recognition, governed by a scientific society
¢ Exame teorico

» Relatorios

e Perguntas teoricas
e Exame pratico

* 250 casos + 10 observacoes diretas de exames



@ European Heart Journal — Cardiovascular Imaging (2013) 14, 1-11 RECOMMENDATIONS
EUROPEAN doi:10.1093/ehjci/jes193

SOCIETY OF

CARDIOLOGY®

Emergency echocardiography: the European
Association of Cardiovascular Imaging
recommendations

Aleksandar N. Neskovic'*, Andreas Hagendorff2, Patrizio Lancellotti3,

Fabio Guarracino, Albert Varga®, Bernard Cosyns®, Frank A. Flachskampf’,
Bogdan A. Popescu?, Luna Gargani?, Jose Luis Zamorano %, and Luigi P. Badano'!, on
behalf of the European Association of Cardiovascular Imaging®

Table 2 Training requirements to achieve basic and advanced level of expertise in echocardiogr'aphy''5

Echocardiographic Minimum number of examinations Level of Minimum number of examinations
technique performed to become competent competence® performed/year to maintain competence
TTE 350 (basic) I} Reasonable exposure

750 (advanced) il 100
TEE 75 (advanced) i 50
Stress echocardiography 100 (advanced) il 100

*According to ESC Core Curriculum.® See text.
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Targeted Neonatal Echocardiography
in the Neonatal Intensive Care Unit: Practice
Guidelines and Recommendations for Training

Writing group of the American Society of Echocardiography (ASE)
in collaboration with the European Association of Echocardiography
(EAE) and the Association for European Pediatric Cardiologists
(AEPC)

| POPEO[IEAN]

e Treino por cardiologista com acreditacao maxima em ecocardiografia
em servico de cardiologia pediatrico

« Treino basico (core): 4 a 6 meses; minimo de 150 exames

« Treino avancado (+ 4 a 6 meses; 150 exames): UCIN supervisionado por
cardiologista acreditado em ecocardiografia pediatrica

e 12 exame realizado /revisto por cardiologista (?)



/ Ecocardiografia na UCI

Cardiovascular Ultrasound a-.mﬁ;...}.:m

Review

Echocardiography practice, training and accreditation in the
intensive care: document for the World Interactive Network
Focused on Critical Ultrasound (WINFOCUS)

Susanna Price*!, Gabriele Via?, Erik Sloth?, Fabio Guarracino?,

Raoul Breitkreutz3, Emanuele Catena®, Daniel Talmor” and World Interactive
Network Focused On Ciritical UltraSound ECHO-ICU Group#

Published: & October 2008 Received: 21 August 2008
Cordiovascular Ul asound 2008, §:49  doic 10,1 186/1476-710-6-49 Accepted & Cotober 2008



Level 3
specialist echo
examinations, echo for
invasive procedures, and
majority of post in echo
and echo research

Level 2
accept referrals from Level |,
perform comprehensive TTE & TEE,
diagnose all cardiovascular abnormalities,
optimise onward referral, teaching and research

Level 1
acquire all standard views (TTE, TEE), recognise abnormal vs
normal, diagnose common abnormalities, recognise when referral
indicated, understand echo vs other technigues

Emergency Echo (FEEL, FATE)
acquire standard TTE views in ALS compliant manner, recognise major causes of
arrest/shock, recognise when referral for second opinion indicated,

Figure |

Proposed Levels of competence of echocardiography in ICU. According to the widely accepted concept of levels of
competence in echocardiography and ultrasound practice (modified from [21]), a 3 Levels structure is proposed. Note that
Emergency Echo just represents an entry level, a first very basic step in Echo competence, and does not equate Level |. TTE =
TransThorachic Echocardiography; TEE = TransEsophageal Echocardiography; ALS = Advanced Life Support; FEEL = Focused
Echocardiographic Evaluation in Life support; FATE = Focused Assessment with Transthoracic Echocardiography.

Price, Cardiovascular Ultrasound 2008
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“~ Ecocardiografia na UCl
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Cardiovascular Ultrasound BioMed Conral
Review Open Access

Echocardiography practice, training and accreditation in the
intensive care: document for the World Interactive Network
Focused on Critical Ultrasound (WINFOCUS)

Susanna Price*!, Gabriele Via2, Frik Sloth3, Fabio Guarracino?,

Raoul Breitkreutz®, Emanuele Catena®, Daniel Talmor? and World Interactive
Network Focused On Critical UltraSound ECHO-ICU Group®

Published: & October 2008 Receved: 21 August 2008
Cardiovoscular Uirasound 2008, 6:45  doicl 0.1 186/1476-7120-6-49 Accepted: § October 2008

Sugere que a ecocardiografia na UCI seja integrada num
servico coordenado de ecocardiografia, com comunicacao
continua com cardiologistas, técnicos cardiopneumologistas
e servicos de ecocardiografia...
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Terminologia

e “Targeted neonatal echocardiography” (TNE)

e “Clinician Performed Ultrasound” (CPU)
e “Point- of —care functional Echocardiography” (PfEcho)

e Realizada por neonatologista / pediatra

« Complemento clinico, com objetivo especifico

» Pode e deve ser especificado o motivo de realizacao
- avaliacdo de funcao ventricular
- preenchimento vascular e débito cardiaco
- avaliacao de PCA
- localizacao de cateter central
» Exclusdo de derrame pericardico



EXPERT CONSENSUS STATEMENT

Focused Cardiac Ultrasound: Recommendations from
the American Society of Echocardiography

Kirk T. Spencer, MD, FASE, Bruce J. Kimura, MD, Claudia E. Korcarz, DVM, RDCS, FASE,
Patricia A. Pellikka, MD, FASE, Peter S. Rahko, MD, FASE, and Robert J. Siegel, MD, FASE, Chicago, Illinois;
San Diego and Los Angeles, California; Madison, Wisconsin; Rochester, Minnesota

(J Am Soc Echocardiogr 2013;26:567-81.)

Table 1 Terms in use that may refer to FCU

Hand-held cardiac ultrasound
Point-of-care cardiac ultrasound
Ultrasound stethoscope
Hand-carried cardiac ultrasound

Bedside cardiac ultrasound
Quick look cardiac ultrasound




// EXPERT CONSENSUS STATEMENT
Focused Cardiac Ultrasound: Recommendations from
the American Society of Echocardiography

Kirk T. Spencer, MD, FASE, Bruce J. Kimura, MD, Claudia E. Korcarz, DVM, RDCS, FASE,
Patricia A. Pellikka, MD, FASE, Peter S. Rahko, MD, FASE, and Robert J. Siegel, MD, FASE, Chicago, Illinois;
San Diego and Los Angeles, California; Madison, Wisconsin; Rochester, Minnesota

(J Am Soc Echocardiogr 2013;26:567-81.)

2. DEFINITIONS

a. What is FCU?

FCU is a focused examination of the cardiovascular system
performed by a physician by using ultrasound as an ad-
junct to the physical examination to recognize specific ul-
trasonic signs that represent a narrow list of potential
diagnoses in specific clinical settings.

e LVenlargement'®'9293333

o LV hypertrophy 929303539
e LV systolic function !61820,283032,34:37,39-45
e LA enlargement?8 303436424345
e RV enlargement>%>>42
e RV systolic function28>1323439.42
______________________ e Pericardial effusion?®-2830-3235,37,39-42

e Inferior vena cava (IVQ) size> %44



Does point-of-care functional echocardiography enhance
cardiovascular care in the NICU?

Journal of Perinatology (2008) 28, 72735 @
@) 2008 Namre Publishing Group All rphts resenved. 0743834608 $30

W e am/p

A Sehgal'? and P) McNamara®??

Eurcpean |ournal of Echocardiography (2011) 12, 715736 EXPERT CONSENSUS STATEMENT
rln,:ln?fs.q: dCII.'1U.1U'91"E_}EC hc-cardl'jer‘lm

HOCHE Y &
EARDACLIGY

Targeted Neonatal Echocardiography (TNE)
in the Neonatal Intensive Care Unit: Practice
Guidelines and Recommendations for Training

Writing group of the American Society of Echocardiography (ASE)
in collaboration with the European Association of Echocardiography

(EAE) and the Association for European Pediatric Cardiologists
(AEPC)

| pope vy




Terminologia

Ecocardiograma
e Realizado / supervisionado por cardiologista pediatrico
e Implica avaliacdo estrutural e funcional completa

Ecocardiograma funcional
e Utilizacdo centrada na avaliacao funcional

Ecocardiograma dirigido / CPU / TNE
e Utilizacdo dirigida a avaliacao de questdes especificas,
como complemento da avaliacdo clinica
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e

_ —Clinician performed ultrasound: CPU

Martim Kluckow ; Seminars of IPOKRATES, Porto 2012

Clinician Performed Ultrasound (CPU)

Refine clinical
decisions

Understand

physiology




~ CPU ou ecocardiografia funcional

= Varias vantagens

e Avaliacao longitudinal
e |ntegracao imediata com o quadro clinico
e Predominantemente avaliacao funcional e monitorizacao hemodinamica
e Sempre disponivel
« Acesso imediato
» Integracdo na observacdo / prestacdo cuidados
e Compreensao fisiopatolodgica

« Tratamento dirigido
» Investigacao

= Na pratica:
e Complemento diario da avaliacao clinica em cuidados Intensivos
e Muito util no doente grave (hipoxemia, sepsis, hipoxico-isquemica)
e Permite orientacao terapéutica, e monitorizacdao da resposta



Avaliacao hem

AVALIACAO
CLINICA

ECOCARDIOGRAFIA

Monitorizacao cardio-respiratdria
Monitorizacao PA

Diurese, TRC, Lactato, pH

Avaliacao do canal arterial
Preenchimento vascular
Fung¢ao miocardica

Débito cardiaco/ Débito VCS

PressGes pulmonares

Derrame pericardico/ pleural
Controlo de cateteres centrais




Canal arterl

| CENTRO HOSPITALAR LISBOA OCIDENTAL ~ NEONATOLOGIA
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Canal arterial

Monitorizacao precoce desde os primeiros dias
e Melhor compreensdo da evolucdao do CA
e Tratamento se sobrecarga hemodinamica!

e Monitorizacdo da resposta a terapéutica — menor exposicao a
farmaco com toxicidade significativa

o Util na identificacdo e tratamento da eventual instabilidade
hemodindmica apos a laqueacao do canal arterial

e Antes do tratamento médico / cirurgico - exclusao
obrigatdria de cardiopatia ductus dependente

Guideline 2011 TNE



= ~_Debito da VetaCava SUperiﬁr/

| CENTRO HOSPITALAR LISBOA OCIDENTAL - NEONATOLOGIA

] 5008 3 +/+1/0/2 .
PW Depth= 43mm A Dist = 0.70cm
PW Gate= 2.0mm / > AT =0.000s
PW Gain= -2B : X g ES

. ) Slope = """
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Dist = 0.38cm

AT =0.003s
AT- = 18000bpm
Slope = 113.00cm/s

Cal= Smm

VTI=0.142 m

TRO HOSPITALAR LISBOA OCIDENTAL ~ NEONATOLOGIA

ax

VEIA CAVA SUPERIOR (RN PT < 30sem de IG)

5h 12h 24 h 48 h
Débito VCS 62 75 82 86
( (30- 140) (34-117) (42-150) (46-140)
ml/kg/min)

Kluckow M: Arch Dis Child Fetal Neonatal Ed, 2000




/
~DPoente com hipotensao / baixo débito

« Avaliacdo ndo invasiva do débito cardiaco
 Preenchimento vascular
- Funcdo miocardica,
- Debito VE, VD
- Débito da veia cava superior

e Questoes clinicas?
- Expansao da volémia
- Grau de disfuncao ventricular
- Necessidade de inotropicos
- Escolha inotrépico




Doente com hipetensdo+/-baixo débito

CENTRO HOSPITALAR LISBOA OCIDENTAL -~ NEONATOLOGIA

| CENTRO HOSPITALAR LISBOA OCIDENTAL ~ NEONATOLOGIA

El 5048 3:/+1/0/2

M PW Depth= 23mm
PW Gate= 2.0mm
PW Gain= -4dB

Dist = 0.86cm
AT =0.003s
AT- = 18000bpm
iSlope = 258.30cm/s

Cal= 5mm




Diametro da V(I
Indice de colapsabilidade da VCI
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CUIDADOS INTENSIVOS PEDIATRICOS E NEONATAIS

e Elevada diferenciacao de recursos humanos, fisicos e
tecnologicos
e Reconhecimento de competéncias - subespecialidades
e Ciclos de estudo especiais
e Técnicas diferenciadas, como:
» Ventilacao

Monitorizacdao hemodindamica, neurolégica
ECMO

Ecografia geral (TF, vascular, toracica, abdominal, etc)

Ecocardiografia



A

moos INTENSIVOS PEDIATRICOS E NEONATAIS

® A ecocardiografia realizada nas UCls pediatricas e neonatais
por pediatras deve ser realizada com padroes adequados de
competéncia e qualidade

e A formacao, estabelecimento inicial de competéncia e a
manutencao dessas competéncias deve ter implicito uma
grande articulacao com os cardiologistas pediatricos locais ou
dos Centros de Referéncia que dao apoio a esses hospitais

® A competéncia tem subjacente um volume minimo de casos
para se alcancar experiéncia adequada



ECOCARDIOGRAFIA POR INTENSIVISTAS PEDIATRICOS E
NEONATALOGISTAS

e Quem deve fazer ecocardiografia a niveis mais elevados de
competéncia

e Motivacao e disponibilidade

e Aptidao para a técnica

e (Capacidade de organizagdo, estabelecimento e manutencao de registos
e Motivacdo para processos de qualidade, certificagdo e auditoria

e (apacidade para trabalhar em grupo, integrar o “imaging team” e o “heart
team”

Level 3
specialist echo
‘examinations, echo for
invasive procedures, and
majority of post in echo
and echo research

/ Level 2 \
accept referrals from Level |,
perform comprehensive TTE & TEE,
diagnose all cardiovascular abnormalities,
optimise onward referral, teaching and research
Level 1
acquire all standard views (TTE, TEE), recognise abnormal vs
normal, diagnose common abnormalities, recognise when referral
indicated, understand echo vs other techniques

_________________________________ Emergency Echo (FEEL, FATE) AP
acquire standard TTE views in ALS compliant manner, recognise major causes of

arrest/shock, recognise when referral for second opinion indicated,




__OPediatra com interesse especial em Cardiologia

® Em hospitais sem Cardiologia Pediatrica

® Centralizam cuidados a criancas com doenca cardiaca, sendo

os interlocutores preferenciais nestes hospitais / regioes

® Apoiam localmente as Consultas nas deslocacoes de

Cardiologistas Pediatricos

® Fazem avaliacdes de rastreio de cardiopatias congénitas e

adquiridas em idade pediatrica

® Formacao adequada em ecocardiografia



O Pediatra com interesse especial em Cardiologia

N

2 Portugal Continental

Yiana do
Castelo §

Hospitais com relacéo
preferencial com o
Centro de Referéncia de
Cardiopatias Congénitas
CHLO / CHLN

Acores
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0 Heroismo

o
PPy % 1
IHortSb

Ponta
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O Pediatra com interesse especial em Cardiologia

Qual o nivel de diferenciacao ?

Mensagem do Hospital de Faro:
Bom dia, temos um recém nascido com cardiopatia ciandtica:

* [somerismo, retorno venoso pulmonar andmalo que nao
parece obstruido, valvula AV Unica e ventriculo unico. Nao
vemos bem a valvula pulmonar, parece estendtica...

Temos 3 questdes a resolver:

* Quando é que podemos fazer telemedicina para confirmar
o diagnostico?

e Devemos iniciar Prostin?

e Quando é que podem receber o recém nascido?
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Implementacio-e manutencae-€PU

/

Seguranca !
e Erros na avaliacao funcional

e Falha no diagnostico de cardiopatia congénita
 Treino inicial em ecocardiografia pediatrica

 Indispensavel colaboracao/ articulacio permanente com
cardiologia pediatrica

Transposicao Grandes vasos Retorno Venoso Pulmonar Anémalo

DSPITALAR LISBOA OCIDENTAL - NEONATOLOGIA




European Journal of Echocardiography (2009) 10, 893-905
doi:10.1093/ejechocard/jep151

EUROPEAN
SOCIETY OF

EAE RECOMMENDATIONS

European Association of Echocardiography
recommendations for training, competence, and quality
improvement in echocardiography

Bogdan A. Popescu (Chair)™, Maria J. Andrade (Co-Chair)?, Luigi P. Badano?, Kevin F. Fox*,
Frank A. Flachskampf5, Patrizio Lancellotti®, Albert Varga’, Rosa Sicari®, Arturo Evangelista?,

Petros Nihoyannopoulos'?, and Jose L. Zamorano'! on behalf of the European Association of
Echocardiography

Controle de Qualidade e Certificacao

Echocardiography process




\\,

Implementacao e controle qualidade Eco

Audit of neonatal CPU

= Audit of a 7 year period of CPU (for function) by
neonatologists at a single centre

= 2407 scans on 1139 infants(23-42 weeks). 78.5%
of all infants born <29 weeks had a CPU

= Of infants < 29 weeks — 24/1068 (2.2%) had
abnormal anatomy (VSD, ASD, CoAo, PS, Late
PDA). All referred for cardiology review

= No infants had later undiagnosed structural heart
disease

Gill AW, Ramsay J. PSANZ Conference 2012

Audit of neonatal CPU

= Audit of the use of echocardiography in a large
centre in UAE - cardiology support 40 km away

= Qver a year 122 infants with risk factors for CHD
(eg dysmorphism, cyanosis, murmur at 48 hrs,
FHx) had scans by both a neonatologist and a
cardiologist

= No major lesions were missed — in fact all 3
potentially life threatening lesions were referred
early to a cardiologist

Samson GR Kumar SR: Cardiol Young 2004




_Ecocardiografia funcional /CPU

« Adopcao crescente da ecocardiografia por neonatologistas
e intensivistas com resposta as questodes clinicas e com bons
resultados

* Necessidade de estabelecer padroes de competéncia e
niveis de atuacao

« Interacdo ativa com a cardiologia pediatrica para assegurar
multidisciplinaridade, discussao de casos, revisao de
exames, complementaridade de técnicas ecocardiograficas






Débito Cardiaco = Freq. Cardiaca x Volume Sistolico

e
Volume Sistolico = Area TSVE x VTI = 1t (diametro TSVE/2) 2 x VTI

Diametro TSVE VTI Freq. Cardiaca

e

Parasternal loﬂgo eixo Doppler Pulsado

Exemplo 1: Didmetro VTI =20 cm ; FC =150 /min

Volume =3.14 (0.5 / 2) 2x20 = 3.93 ml = 0.00393 L
Débito Cardiaco = 150 X 0.00393 = 0.59 L. / min Q

Exemplo 2: Diametro VTI =20 cm ; FC =150 /min

Volume =3.14 (0.4 / 2) 2x20 = 2,51 ml = 0.00251 L

Débito Cardiaco = 150 x 0.00251 = 0.38 L / min



