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• Pulmonary regurgitation ?

➢ Frequent: physiologic or trivial PR !

➢ Severe PR:

Secondary PR: pulmonary hypertension

Primary PR:

• Congenital abnormalities: tetralogy of Fallot

• Infective endocarditis

• Rheumatic heart disaese

• Carcinoid syndrome

• Iatrogenic : post valvulotomy…
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• Imaging the valve: TTE or TOE first choice !  

➢ Ae

PS sax

Sax Subcostal 

PS Xplane
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• Imaging the valve: TTE   3D !  
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➢ Ae

• Imaging the valve: TEE 

Short Axis Deep Transgastric
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• Assessment of PR severity ?

➢ Qualitative : look at the color flow !

Jet width and extension >10 mm severe PR
reversal colour Doppler flow in branch of 
pulmonary arteries is a very specific (87%) 
sign of severe PR 
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• Assessment of PR severity ?

➢ Semi quantitive :

➢Vena contracta : Value  for severe PR: ?

Ratio Jet/annulus: 
>65% indice for severe
PR ! 
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• Assessment of PR severity ?

➢ Semi quantitive :

➢ Continuous wave doppler CW

Deceleration times:   < 260 msec 

PHT <110 msec

PR index (PR duration/diastolic times)   < 0,77
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• Assessment of PR severity ?

➢ Semi quantitive :

➢ PISA ?

EROA:  ??

RV: ???

No validation 
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• Grading the severity of PR ?

Lancellotti et al EHJ- Cardiovascular Imaging (2022) 23, e171–e232
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• Consequence of PR 

RV dilatation: argument for significant PR but other cause than PR could explain RV

dilatation (pulmonary hypertension !)
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• Consequence of PR: RV function…

➢ Ae

RV FAC

RV strain

RV 3D vol 

Few studies
beside ACHD

Correlated to 
CMR volumes
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But: difficult to realise and most of the time : 
discrepancies between clinical situation  and measurement
Rv measurement ?
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• Summary : t of PR 

Lancellotti et al EHJ- Cardiovascular Imaging (2022) 23, e171–e232

But: difficult to realise and most of the time : 
discrepancies between clinical situation  and measurement
Rv measurement ?

So what !

Call a Friend !
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➢ Ae

Direct measurement: phase 
contrast technique

Indirect measurement: LV and 
RV stroke vol (no TR) 
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• CMR

➢ Ae

Direct measurement: phase 
contrast technique

Indirect measurement: LV and 
RV stroke vol (no TR) 

mild Modere severe

RF < 20 % 20 < RF < 40% RF > 40% 
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• CMR

RV  volume and function



Imaging pulmonary regurgitation

• CMR
➢ Cine angio pulmonary artery

But also:

assessement of fibrosis

strain
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• CMR: 4D flow quantification 
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• MDCT : the outsider …

➢ Ae

Advantage :
• high spatial resolution and can define

cardiac and vascular anatomy. RV and LV
function

• Sizing pulmonary annulus
• faster image acquisition compared with

CMR
• patients with non–CMR-compatible

pacemakers or implants
• Better than MRI for coronary anatomy

Disadvantage
• requirement for ionizing radiation,
• reduced temporal resolution compared

with CMR,
• inability to calculate flow directly.
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• Indication for valve replacement  surgical or transcatheter?

For symptomatic, severe PR,
For asymptomatic, severe PR when any two of the following four criteria (suggested)

• Mild or moderate RV or LV systolic dysfunction.
• Severe RV dilation (RV end-diastolic volume index ≥160 mL/m2, or RV end-systolic

volume index ≥80 mL/m2, or RVEDV greater than or equal to 2 times the LV end-
diastolic volume).

• RV systolic pressure due to RV outflow tract obstruction greater than or equal to 2/3
systemic pressure.

•Progressive reduction in objective exercise tolerance.

Patients with asymptomatic severe PR and progressive TR, although evidence is more limited
to support this approach (TOF)

2020 ESC guidelines ACHD
2019 ACC /AHA guidelines ACHD
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• Conclusion

➢ Echo remain the first line examination for detection and first assessment of PR

➢But CMR emerged as « the tool » for quantification of PR and RV function and

volumes specilly when a decision to replace the valve must be discussed
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Thank you for your attention


