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Catheter Right Heart Assessment
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Pressure Measure%ressure & Gradient @evaluation \
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Fig. 1 Right heart assessment in cardiac catheterization.

Pressure and oxygen saturation measurements and angio-/ventriculography yield general and special

assessment of right heart.
Qp/Qs, pulmonary to systemic flow ratio; RV, right ventricle; PH, pulmonary hypertension; IVUS, intravascular

ultrasound; ICE, intracardiac echocardiography.

Pressure Waveform of Right Heart
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300 Pulmonary Pulmonary Right Right
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Fig. 2 Pressure waveform of right heart.

In regular catheterization, pressure and oxygen saturation measurements are performed using “drawback”
fashion from pulmonary capillary wedge.
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Table Comparison between cardia and MRI catheterization for assessment of right heart.

Cardiac catheterization Vs MRI
Right ventriuclography
Right ventricular volume Conductance catheter << Gold Standard
(uncommon)
Right ventriuclography
Pulmonary arteriography .
. Ventricular volume change
Flow measurement Fick method <<
o Phase Contrast
Thermodilution
Flow wire (uncommon)
Pulmonary regurgitation o o
Qualitative << Quantitative
volume
Pressure measurement
Blood sumpling Possible >>> Impossible

Catheter intervention
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Fig. 3 Relationship between pulmonary vascular resistance and right ventricular ejection
fraction in patients with adult pulmonary arterial hypertension.

(a) Right ventricular ejection fraction (RVEF) negatively correlated with pulmonary vascular resistance
(PVR). (Reprinted with permission with Inaba et al.9))

(b) Serial change of right ventricular end-diastolic volume index (RVEDVI), end-systolic volume index

(RVESVI) and ejection fraction (RVEF) in an adult patient with pulmonary arterial hypertension.
Reduction of PVR by pulmonary vasodilator caused improvement of RV dilation and reduced RVEF.
Marked improvement of RVEF occurred below 600 dyne/sec/cms. (Reprinted with permission with
Yao'?). Modified)
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Fig. 4 Representative pressure-area relationship.

(a) Analog recordings of simultaneous measurements of right ventricular pressure, area, and electric

cardiography.

(b) Right ventricular pressure-area relationship before and during inferior vena-cava occlusion.
End-diastolic area represents preload. Effective arterial elastance (Ea), the ratio of end-systolic pressure
to stroke area, represents afterload. End-systolic elastance (Ees), the slope of end-systolic points during
inferior vena cava occlusion, represents load-insensitive measure of contractility. The position and slope
of end-diastolic points represents stiffness. Thus, this relationship shows all components of ventricular

function in one plane.
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Fig. 5 Pressure-Area relationship before and after bilateral stent implantation for the patients with
bilateral peripheral pulmonary stenosis after intracardiac repair for tetralogy of Fallot.

(a) Pressure-area loops during inferior vena cava occlusion revealed high afterload relative to contractility.

(b) Pressure-area loops after bilateral stent implantation improved elevated preload and afterload with an

improvement of contractility.
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Fig. 6 Assessment of diastolic ventricular stiffness.

(a) Exponential fit to end-diastolic points on pressure-volume (or area) relationship during inferior vena cava

occlusion produce the passive stiffness () 32).

(b) Chamber stiffness (K). The slope of dashed line is the average LV chamber stiffness (K) during diastole,
which was obtained by dividing the change of the pressure from the time of minimal LV pressure to end-
diastolic pressure by the change of the volume during this period 33) The slope of real line, which is the
ratio of same pressure change to stroke volume index, is an approximation of K.
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Fig. 7

Impact of pulmonary arterial wall stiffness on the right ventricular (RV) end-diastolic volume in patients with
tetralogy of Fallot. Significant correlations between RV end-diastolic volume and pulmonary arterial
compliance were observed among patients with moderate or severe pulmonary regurgitation (closed
circles) and patients without moderate or severe pulmonary regurgitation (open circles). (Reprinted with

permission with Inuzuka et al.?%)
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Fig. 8 Wave reflections before (left panel) and after (right panel) stent implantation.
(Reprinted with permission with Khono et al.'®))
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Abstract

Recently, growing number of difficult cases with congenital heart disease can grow up
and become adults. Function of right ventricle as a pump for pulmonary circulation has great
impact on the quality of life, mortality, and the necessity of re-operation in such patients.
Cardiovascular visualization and volume measurements, which previously required cardiac

catheterization, can be obtained by non-invasive well-developed modalities such as computed

tomography or magnetic resonance imaging. However, only cardiac catheterization can
provide the direct pressure and oxygen saturation measurements for the irreplaceable
assessment of cardiovascular function, and systemic and pulmonary circulation. This review

summarizes and discusses the common and detailed evaluations, and future direction of

right heart catheterization.




