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Accurate interpretation of right heart catheterization (RHC) waveforms remains a critical yet frequently 

challenging aspect of diagnosing and managing various cardiopulmonary conditions. Misinterpretation can lead 

to incorrect diagnoses and inappropriate therapeutic interventions.1 A session at ATS 2026 provided a structured 

framework for waveform analysis, aiming to enhance diagnostic precision among clinicians.

K E Y  TA K E AWAY S

º The Pivot: A structured, systematic approach to RHC waveform interpretation was presented to address 

diagnostic variability.

º The Data: The session emphasized pattern recognition and pressure gradient analysis over isolated values 

to improve diagnostic accuracy.

º The Action: Clinicians should adopt a methodical review of all RHC waveforms, correlating them with 

clinical context, to minimize interpretive errors.

Right heart catheterization (RHC) is an invasive diagnostic procedure essential for evaluating pulmonary hypertension, 

heart failure, and congenital heart disease. The procedure involves advancing a catheter through the venous system 

into the right atrium, right ventricle, pulmonary artery, and pulmonary artery wedge position to measure pressures and 

oxygen saturations.1 Despite its diagnostic utility, the interpretation of the resulting pressure waveforms can be complex 

and prone to variability among practitioners. This variability can compromise diagnostic accuracy, potentially delaying 

appropriate treatment or leading to unnecessary interventions.2

The ATS 2026 session, "WAVE GOODBYE TO CONFUSION: RIGHT HEART CATHETERIZATION AND 

WAVEFORM INTERPRETATION," addressed these interpretive challenges directly. The session highlighted that 

a comprehensive understanding of normal and abnormal waveform morphology is fundamental. For instance, the 

characteristic 'a', 'c', and 'v' waves in the right atrial pressure tracing reflect atrial contraction, tricuspid valve closure and 

isovolumic ventricular contraction, and atrial filling, respectively. Abnormalities in these waves, such as a prominent 

'a' wave, can indicate tricuspid stenosis or right ventricular hypertrophy, while a prominent 'v' wave suggests tricuspid 

regurgitation.3

Systematic Approach to Waveform Interpretation
The session advocated for a systematic, step-by-step approach to waveform interpretation, moving beyond isolated 

pressure readings to a holistic assessment of waveform morphology, timing, and gradients. The proposed methodology 

included:
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• Right Atrial Pressure (RAP) Analysis: Evaluate the mean RAP and the morphology of the 'a' and 'v' waves. Normal 

mean RAP is typically 0-8 mmHg. Elevated RAP with a prominent 'a' wave suggests conditions like tricuspid stenosis 

or right ventricular outflow obstruction. A dominant 'v' wave indicates tricuspid regurgitation.3

• Right Ventricular Pressure (RVP) Analysis: Assess systolic and diastolic pressures. Normal RVP is 15-30/0-8 mmHg. 

Elevated RVP, particularly systolic pressure, is a hallmark of pulmonary hypertension. The presence of a 'square root' 

sign in the diastolic pressure tracing can indicate constrictive pericarditis.4

• Pulmonary Artery Pressure (PAP) Analysis: Measure systolic, diastolic, and mean PAP. Normal PAP is 15-30/4-12 

mmHg, with a mean PAP of 9-18 mmHg. Pulmonary hypertension is defined by a mean PAP >20 mmHg at rest.5 The 

dicrotic notch on the pulmonary artery waveform signifies pulmonary valve closure.

• Pulmonary Artery Wedge Pressure (PAWP) Analysis: This measurement estimates left atrial pressure. Normal PAWP 

is 4-12 mmHg. Elevated PAWP suggests left-sided heart disease, such as left ventricular dysfunction or mitral valve 

disease. The 'a' and 'v' waves in the PAWP tracing mirror those in the left atrium. A prominent 'v' wave in the PAWP 

indicates mitral regurgitation.3

• Pressure Gradients and Waveform Contours: Beyond absolute values, the session emphasized the importance 

of pressure gradients (e.g., transpulmonary gradient, diastolic pulmonary gradient) and the overall contour of the 

waveforms. For example, the absence of a dicrotic notch on the PA waveform can indicate severe pulmonary hypertension 

or a patent ductus arteriosus.1

The session also highlighted common pitfalls, such as catheter whip artifact, respiratory variation, and improper zeroing, 

which can lead to erroneous readings. Attendees were reminded that all RHC data must be interpreted within the full 

clinical context of the patient, including symptoms, physical examination, and other imaging studies.2

While the session provided a valuable framework, it did not present new primary research data. Its strength lay in 

synthesizing established principles and offering a standardized approach to an inherently complex diagnostic procedure. 

The utility of this structured interpretation relies on consistent application by clinicians, which may require further 

educational initiatives and practical training. The absence of a formal assessment of improved diagnostic accuracy 

following the adoption of this specific framework represents a limitation, as does the lack of data on its impact on 

patient outcomes. Future research could focus on evaluating the effectiveness of such structured training programs on 

interpretive consistency and clinical decision-making.6

Practitioners seeking to deepen their expertise in cardiovascular diagnostics and clinical decision-making may find 

further insights within the essential Oxford Handbook of Cardiology.

CLINICAL IMPLICATIONS

The ATS 2026 session on right heart catheterization waveform interpretation serves as a timely reminder that 

even fundamental diagnostic procedures require rigorous, standardized approaches. The persistent variability 

in interpreting these waveforms among clinicians is not merely an academic concern; it directly impacts patient 

care. Misinterpreting a prominent 'v' wave, for instance, could lead to a missed diagnosis of severe tricuspid 

regurgitation, delaying surgical intervention and potentially worsening right ventricular function. This session 

underscores the need for continuous medical education that moves beyond theoretical knowledge to practical, 

pattern-recognition skills, especially for procedures where subtle visual cues are paramount.
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For medical device manufacturers, the emphasis on precise waveform analysis highlights an opportunity. While 

the session focused on interpretation, the quality of the acquired waveforms is equally critical. Innovations in 

catheter technology that reduce artifact, improve signal fidelity, and offer real-time interpretive assistance could 

significantly enhance diagnostic accuracy. Imagine a system that flags atypical waveform patterns or suggests 

differential diagnoses based on established algorithms. Such advancements could reduce the cognitive load 

on clinicians and standardize data acquisition, thereby mitigating some of the interpretive variability that the 

ATS session sought to address.

Ultimately, the goal is to ensure that every patient undergoing RHC receives the most accurate diagnosis 

possible. This session, while not presenting novel data, reinforces the importance of foundational skills and 

systematic thinking. It suggests that guideline bodies, such as the ACC/AHA, might consider incorporating 

more explicit, step-by-step interpretive algorithms into their recommendations for RHC. Without such 

standardization, the risk of diagnostic drift remains, potentially leading to suboptimal management strategies 

and, consequently, poorer patient outcomes. The dry precision of waveform analysis is not just a technical 

exercise; it is a direct determinant of clinical efficacy.
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