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Definicao

Tipo | — Doenca renal aguda causada por disfuncao cardiaca aguda

/ Tipo Il — Doencga renal cronica progressiva secundaria a disfuncao cardiaca crénica

Sindrome ~ = Tipolll - Disfuncao cardiaca aguda precipitada por faléncia renal aguda
1 1-3

Cardiorrenal> —__

\ Tipo IV — Disfun¢ao cardiaca cronica secundaria a doenga renal crdnica
Tipo V — Disfuncao cardiaca e disfuncao renal secundarias a patologia sistémica

™ Coexisténcia de disfuncao cardiaca e de disfuncdo renal, na qual a faléncia aguda
ou cronica de um dos 6rgaos precipita a faléncia aguda ou cronica do outro:-3

Laffin LJ, Bakris GL. Intersection Between Chronic Kidney Disease and Cardiovascular Disease (2021)
Deferrari G, Cipriani A, La Porta E. Renal dysfunction in cardiovascular diseases and its consequences (2021)
Di Lullo L, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)



Epidemiologia

O

O

1

Afeta 6,1%
da populacao
portuguesa*

4

Pais com maior
incidéncia de
doenca terminal

na UE* 7

1. Laffin LJ, Bakris GL. Intersection Between Chronic Kidney Disease and Cardiovascular Disease (2021)
3. DilulloL, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)
4. Nolasco F, Loureiro A, Ferreira A, Macario F, Barata JD, Oliveira Sa H, et al. Rede Nacional de Especialidade Hospitalar e Referenciagdo: Nefrologia (2017)

¢

50% o6bitos por
DRC sao devido a
causas cardiacas*

4

DRC: | da
filtracao

glomerular < 60

ml/min v

4
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Aspetos Clinicos

** Comorbilidades 13

Doenca arterial coronaria
Sindrome coronaria aguda

Hipertrofia ventricular esquerda

Laffin LJ, Bakris GL. Intersection Between Chronic Kidney Disease and Cardiovascular Disease (2021)
Di Lullo L, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)

Hipertensao Arterial
Diabetes Mellitus
Cardiopatia Isquémica
Insuficiéncia Cardiaca

Dislipidemia



Diagndstico

¢ Sintomatologia 23

** Imagiologia 22 -

** Marcadores Laboratoriais 23

o Eletrdlitos, ureia, creatinina,
fosfato, calcio, hemograma
completo

o Urinalise
o Proteina quantitativa urinaria

¢ Bidpsia renal 23

2. Deferrari G, Cipriani A, La Porta E. Renal dysfunction in cardiovascular diseases and its consequences (2020)
3. DilulloL, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)

Ultrassonografia cardiovascular
Ultrassonografia renal
Tomografia Computorizada (TC)

Ressonancia Magnetica Cardiaca (RMC) 23

4




1.
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Evolucao da Doenca Renal Cronica

Tipos | e Il

Dano
glomerular e
Intestinal 13

Laffin LJ, Bakris GL. Intersection Between Chronic Kidney Disease and Cardiovascular Disease (2021)
Deferrari G, Cipriani A, La Porta E. Renal dysfunction in cardiovascular diseases and its consequences (2021)
Di Lullo L, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)

Tipo V (Dialise) »

Esclerose
Fibrose 13



Evolucao da Doenca Renal Cronica

Estimulacao dos
Mondcitos 13

e

*

Disfuncao endotelial
Proliferacao de musculo liso
Oxidacao da LDL
Calcificacao vascular
Stress oxidativo
Aterosclerose acelerada
Remodelacao ossea

I Metabolismo muscular
J Apetite

Reacoes de fase aguda

I Producdo adipocitocina
N Resisténcia a insulina

4

)

*

Inflamac&o crénica 13

e

*

\/
’0

L)

e

*

e

*

Superficies artificiais
Fluidos contaminados 1-3

%Y

*

e

*

e

*

e

*

Tipo V (Dialise) »

4

)

*

)

e

*

1. Laffin LJ, Bakris GL. Intersection Between Chronic Kidney Disease and Cardiovascular Disease (2021)
2. Deferrari G, Cipriani A, La Porta E. Renal dysfunction in cardiovascular diseases and its consequences (2021)
3. Di Lullo L, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)



Evolucao da Doenca Renal Cronica
Coracao

e

*

Remodeling cardiaco 3

Anomalias neuro-hormonais 3

M Risco sistémico 13

Hipertrofia ventricular esquerda3
Disfuncao diastodlica esquerda::
Disfuncao sistolica s

J Perfusdo coronaria 3
Inflamagao 2

Calcificacao coronaria e dos tecidos 3
Sobrecarga de volume3
Biomarcadores 3
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1. Laffin LJ, Bakris GL. Intersection Between Chronic Kidney Disease and Cardiovascular Disease (2021)
3. Di Lullo L, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)



Ecocardiografia Transtoracica
Auriculas Direita e Esquerdas

% Volumes T

Table 4 Normal ranges and severity partition cutoff values for 2DE-derived LV EF and LA volume

Male Female
Normal Mildly Moderately Severely Normal Mildly Moderately Severely
range abnormal abnormal abnormal range abnormal abnormal abnormal
\ 52=12 Ad_51 30-40 20 5424 41-53 30-40 20
I Maximum LA volume/BSA (mL/m?) 16-34 35-41 42-48 >48 16-34 35-41 42-48 >48 I

5. Lang RM, Badano LP, Mor avi V, Afilalo J, Armstrong A, Ernande L, et al. Recommendations for Cardiac Chamber Quantification by Echocardiography in Adults : An Update from the American Society of
Echocardiography and the European Association of Cardiovascular Imaging (2015)



Ecocardiografia Transtoracica
Funcao Ventricular Esquerdas

% Fracdo de ejecio § % Fracdo de encurtamento §
VDVE —VSVE —
™ FE=—"—"——x100 (%) ™ FEnc = DDVLfDVgSVE x 100 (%)

ESV(mI): 47.8 SV(ml): 72.1 5

cycle: 4 |l P

Exit Propagate B/ Manual

6. Rahmouni HW, Ky B, Plappert T, Duffy K, Wiegers SE, Ferrari VA, et al. Clinical utility of automated assessment of left ventricular ejection fraction using artificial intelligence-assisted border detection (2008)



Ecocardiografia Transtoracica

Funcao Ventricular Esquerdas

% Massa do ventriculo esquerdo

; 2 x PPVEd
™ Espessura relativa = ————
VEd
Table 6 Mormal ranges for LV mass indices
Women Men
Linear method
LV mass (g) 67-162 BE-224
LV mass/BSA (g/nF) 43-95 49-115
Relative wall thickness (cm) 0.22-0.42 0.24-0.42
Septal thickness (cm) 0.6-0.9 0.6-1.0
Posterior wall thickness (cm) 06-0.9 0.6-1.0
20 method
Y T hn
LV mass/BSA (g/m°) 44-588 50-102

Bold italic values: recommended and best validated.

< Débito cardiaco e indice cardiaco §
™ DC =SV x FC (I/min)

™ [C=DC/ASC (I/min/m?2)

% Volume sistdlico (Stroke volume)

LvoT
GSA,\\_.- = J‘If’2
=0.785x D?
M gy, =CSAX TVI
TVl CSAy,, = ar?
={0.785x D?
SV, = CSA X TVI
& &

5. Lang RM, Badano LP, Mor avi V, Afilalo J, Armstrong A, Ernande L, et al. Recommendations for Cardiac Chamber Quantification by Echocardiography in Adults : An Update from the American Society of

Echocardiography and the European Association of Cardiovascular Imaging (2015)
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Ecocardiografia Transtoracica
Fungao Ventricular Esquerdas

¢ MPI (Myocardial Performance ¢ MAPSE }

Index) ou indice de Tei 1

Tricuspid/Mitral Inflow ET

LV Qutflow

(ICT+IRT) a-b
ET b

T’Ei Ir'td&x —

Terada T, Mori K, Inoue M, Yasunobu H. Mitral annular plane systolic excursion/left ventricular length (MAPSE/L) as a simple index for assessing left ventricular longitudinal function in children (2016)
Harjai KJ, Scott L, Vivekananthan K, Nunez E, Edupuganti R. The Tei index: A new prognostic index for patients with symptomatic heart failure (2002)



Ecocardiografia Transtoracica
Funcao Ventricular Esquerdas

% dp/dT | Time (sec)
At At

™ Regurgitacao Mitral

MR i -%_
Velocity \t- AP _ 364mmHg
P 3 dPJdt=m=' A%
32 mm Hg
At
P =4v?
=36 mmH
‘ g dP/dt = 32 mm.Hg
P =42 At
=4 mm Hg

9. Nazli C, Kinay O, Ergene O, Yabuz T, Gedikli O, Hoscas Y, et al. Use of tissue Doppler echocardiography in early detection of left ventricular systolic dysfunction in patients with mitral regurgitation (2003)



Ecocardiografia Transtoracica
Funcao Ventricular Esquerda:

% Indice de movimento das paredes (IMP) 1

Soma do n® de tipos de movimento

S IMP =

Soma do n? de segmentos visualizados

= [MP > 2 é andmalo

Parasternal long axis Apical 2 chamber Apical 4 chamber
" F .QE (ﬁw
Apical Cap Apical Mid Basal

10. Alizadehasl A, Sadeghpour A, Behjati M. The role of echocardiography in acute myocardial infarction (2017)



In patients with normal LV EF

Ecocardiografia Transtoracica |

1-Average Ele' > 14
2-8eptal & velocity < T cm/s or
Lateral &' velocity <10 cmis

Funcao Diastadlicax TR
|

50.0
»50%
=50% positive
positive positive

* Velocidade da Onda E (septal e lateral) § |

. . Diastolic
Normal D!“S‘OI'C Indeterminate Dysfunction
function

‘ 7 .

¢ Racio E/A aumentado T o Metes
EfA = ﬁ_8|+ E = 50 cmi/s

& RACI ’ d I shsoerEssme EA>08- < EIAz 2

* RaCIO E/e aumenta O | 3 criteria to be evaluated* I

|
1-A Ele' = 14 .
. . o , 2 ”r::g"arﬁi;f 3 2-T\F:'.E1:aeilg:cit_\,ri 28mis < OfPizi:jie':'f 3
3-LA Vol. index=34mlim
**Dilatacao da auricula esquerda o ndersam
When only 2 criteria are available
2 negative ! nggaeﬁid 2 positive

‘ . ~ . V4 .

** Regurgitacao tricuspide |
Normal LAP Cannot determine 1 LAP T LAP
Grade | Diastolic LAP and Diastolic Grade || Diastolic Grade |l Diastolic
Dysfunction Dysfunction Dysfunction Dysfunction

| Grade*
If Symptomatic

Consid elr CAD, or
proceed to diastolic
siress test
11. NaguehSF, SmisethOA, Appleton CP, ByrdBF, DokainishH, EdvardsenT, etal. Recommendations for the Evaluation of Left Ventricular Diastolic Function by Echocardiography: Na Update from the American Society of
Echocardiography and the European Association of Cardiovascular Imaging (2016)



Ecocardiografia Transtoracica
Funcao Ventricular Direita»

¢ Hipertensdo pulmonar

> PSAP
TRV 2 8 m/s

# TR Vmax
Vmax 277 cmils
Max PG 31 mmHg

+ TR Vimax
Wmax 280 cmis
Max PG 31 n':|:|1H:_I

100mm's

12. Rudski LG, Lai WW, Afilalo J, Hua L, Handschumacher MD, Chandrasekaran K, et al. Guidelines for the Echocardiographic Assessment of the Right Heart in Adults: A Report from the American Society of
Echocardiography. Endorsed by the European Association of Echocardiography, a registered branch of the European Society of Cardiology, and the Canadian Society of Echocardiography (2010)



Ecocardiografia Transtoracica
Funcao Ventricular Direitax

< TAPSE § +»* Dilatacdo das cavidades direitas

¢ Fractional area change (FAC) §

9 FAC=222-4%P 100 (%)
ADVD

12. Rudski LG, Lai WW, Afilalo J, Hua L, Handschumacher MD, Chandrasekaran K, et al. Guidelines for the Echocardiographic Assessment of the Right Heart in Adults: A Report from the American Society of
Echocardiography. Endorsed by the European Association of Echocardiography, a registered branch of the European Society of Cardiology, and the Canadian Society of Echocardiography (2010)



Ecocardiografia Transtoracica

*»* Derrame pleural e/ou pericardico

13. Klein AL, Abbara S, Agler DA, Appleton CP, Asher CR, Hoit B, et al. American Society of Echocardiography Clinical Recommendations for Multimodality Cardiovascular Imaging of Patients with Pericardial Disease
Endorsed by the Society for Cardiovascular Magnetic Resonance and Society of Cardiovascular Computed Tomography (2013)



Ecocardiografia Transtoracica

+¢* Calcificacdo valvular

Sigmoid-shaped

ventricular

septum Increased
epicardial fat

Aortic
valve

calcification

Small left
ventricular
cavity

annular
calcification
Dilated

left atrium

14. Iskandar A, Mowakeaa S, Sardana M, Fitzgibbons TP, Tighe DA, Parker MW, et al. The presbycardia phenotype: Cardiac remodeling and valvular degeneration in nonagenarians (2018)



Ecocardiografia Transtoracica

Dilatacao
Auricular
Esquerda

Disfuncao
Diastolica

Hipertrofia
Ventricular
Esquerda



Ecocardiografia Transtoracica
Vantagens e Desvantagens:

e Maior sensibilidade e Operador-dependente
e N3o invasiva e Ma janela > geometria ventricular esquerda

: e Avaliacdao da massa ventricular esquerda
e Mais segura (sem agentes de contraste

(ressonancia magnética)

téxicos ou radiacao) s n . e
¢ e Variabilidade dos parametros ecocardiograficos >

e Maior acessibilidade ultima sessao de dialise

Relativo baixo custo

3. DilulloL, House A, Gorini A, Santoboni A, Russo D, Ronco C. Chronic kidney disease and cardiovascular complications (2015)



Conclusao

g :
Diagndstico
das alteracoes ‘h

cardiacas exige

meétodos de
imagem

adequados

Muitos casos
necessitam de
hemodialise ou

transplante renal

Experiéncia em
ecocardiografia
transtoracica

Tratamento Evitar Exame de
com base na complicacdes e Iin.ha na
prevencao da da patologia avaliacao

cardiovascular de
doentes com DRC

progressao da

doenca @
o
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