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RECHTSCATHETERISATIE - INDICATIES

 Diagnostiek

 Pulmonale hypertensie

 ‘Onbegrepen’ dyspnoe

 Diastolische dysfunctie

 Kleplijden

 Congenitale hartziekten

 Hartfalen

Therapie

ASD sluiting

PFO sluiting

Ballondilatatie

Percutane klep

Stenting pulmonaaltakken

Vascular plug



RECHTSCATHETERISATIE

3-6-2022
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RECHTSCATH IN DE RICHTLIJNEN

AANBEVELINGEN OM EEN RECHTSDRUK METING TE DOEN



CIRCULATIE



HOE

RECHTSDRUKMETINGEN

 Elke grote vene

 Druk en saturatie in elk compartiment

 Rust en belasting (diastolische functie)



RECHTSDRUKMETINGEN
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DRUK REGISTRATIE

WAT ZIEN WE



WAT METEN WE

 Druk, saturatie, flow (cardiac output)

 LVEDP : diastolische functie

 Geen goede afkapwaardes

 Drukverschil tussen AP en LA Pulmonale weerstand

 Drukverschil tussen Aorta en Vena cava Systemische weerstand

 Wet van Ohm: V=IxR

 R=weerstand

 V=druk

 I=flow (cardiac output) ; NB : bij shunts de juiste flow kiezen!!



CARDIAC OUTPUT BEREKENEN

FICK EQUATION

 Cardiac Output : 

O2 consumptie 

1.36 * Hb (g/dl) * (SaO2-SvO2)

 O2-consumptie : 157,3*BSA+10*Geslacht (0=man, 1=vrouw)-10,5*LN(leeftijd)+4,8 

Ingewikkelde formule, maar voor grootste deel bepaald door BSA



WEDGE METING

3-6-2022



PULMONALE VAATWEERSTAND

 Wet van Ohm: V=I*R

 Ofwel R=V/I

 Dus wordt formule voor longvaatweerstand dus 

 Drukverschil tussen arterieel (arteria pulmonalis) en veneus (linker atrium)

 Mean pressure AP – mean pressure LA (=LVEDP/PCW)

Cardiac Output [dyne-sec-cm-5]

 of Wood’s resistance unit (WU) = dynes/80



DEFINITIE PULMONALE HYPERTENSIE
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In Radboudumc < 5mm Hg



SHUNTS

 Verschil in flow over 

 Pulmonale vaatbed

 Systemische vaatbed

 Pulmonale flow versus Systemische flow
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SIMPELE SHUNT BEREKENING

 Flow pulmonaal

 Flow systeem
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SHUNT BEREKENING

Qp

Qs

O2 consumptie (mL/min)
[PV O2] – [PA O2]

O2 consumptie (mL/min)
[Sa O2] – [MV O2]

Qp / Qs



WELKE SHUNTS

 Atriumseptumdefect

 Ventrikelseptumdefect

 Ductus arteriosus
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ASD AND PFO CLOSURE

 Imaging information pre procedure

 ASD

 PFO

 Imaging per procedure

 TEE and ICE and X-ray

 What would you do?



Atrial development 



INDICATION FOR ASD CLOSURE



ASD PRE INTERVENTION WORK-UP

 Important 

 Concomitant cardiac abnormalities (valves)

 Coronary artery disease (elderly)

 Pulmonary hypertension

 Pulmonary vascular resistance > 2/3 Systemic vascular resistance

 Left – Right shunt

 Pulmonary venous drainage

 Atrial fibrillation

 Decide on peri-procedural PVI 

 After device more difficult to perform



ASD IMAGING 

• Volume overload of the right heart
• Dilatation of Right Atrium Right Ventricle and Pulmonary artery



ASD IMAGING

• Volume overload of the right heart
• Dilatation of Right Atrium Right Ventricle and Pulmonary artery

• Find the shunt, Find the overload

• Partial Anomalous Pulmonary Venous Return
• Severe tricuspid regurgitation/pulmonary regurgitation
• ASD
• Type of ASD
• Morphology of the ASD



ASD INFORMATION Type of ASD

 Only secundum defect suitable for percutaneous closure

 Relationship with surrounding structures

 Distance toward posterior wall of atrium

 Distance toward AV-valves

 Rim information

 Absence > 90 degree : closure ??

 Size of defect

 >40mm contra-indicated

 >30mm relative contra-indication

 Septum stability

 Floppy?

 Intra cardiac thrombus



PFO

 1/3 of population has PFO

 Diagnosis with right to left shunt proof with physiologic contrast 

 Trans cranial doppler

 Trans thoracic echocardiogram

 Trans esophageal echocardiogram

 Relationship with

 Stroke

 Secondary additional prevention

 Decompression sickness

 Platypneau deoxy syndrome



PERI-PROCEDURAL IMAGING

 TEE

 General anesthesia

 More degrees of freedom

 Complete echocardiogram

 Imaging dependent on operator

 X-ray

 Radiation

 Wire position

 Indirect information

• Intra-cardial echo

– Local anesthesia

– Extra puncture

– Small image sector

– Image dependent on patient anatomy

Circulation. 2018;137:2278–2294





PERI-PROCEDURAL ECHOCARDIOGRAPHY

Silvestry et al. J Am Soc Echocardiogr 2015;28:910-58



TRANS ESOPHAGEAL ECHOCARDIOGRAPHY

Rana et al. JACC Cardiovascular

imaging:DOI:10.1016/j.jcmg.2010.01.007





TRANS ESOPHAGEAL ECHOCARDIOGRAPHY

short axis

posterior and aorta (superior) rim anteroposterior diameter IVC en SVC rim cranio-caudal

diameter

bicaval view









TOE 3D DEFINITE
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WHAT WOULD YOU DO



DEVICE DISLOCATION


