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 Pulmonary regurgitation (PR) or insufficiency 
is a valvular heart disease characterized by an 
incomplete closure of the pulmonary valve 
leading to a diastolic reflux into the right 
ventricle.  

 The malcoaptation of the cusps can be 
caused by a primary disease of the valve or by 
the dilation of the pulmonary trunk. 



 A slight amount of pulmonary regurgitation 
(PR) – 40-78% of patients with normal PV. 

 Acquired mild-to-moderate PR – most often 
seen in patients with pulmonary hypertension 
(PH). 

 Severe PR is usually observed in patients with 
anatomic abnormalities of the PV or after 
valvulotomy. 



 Diseases of the pulmonary valve (PV): 
 Congenital anomalies - bicuspid or quadricuspid PV, 

hypoplastic or dysplastic PV, absence of PV (T/F  with 
absent PV), perforation of an atresic valve, 
myxomatous valve prolapse, Marfan syndrome 

 Inflammatory and infective processes – endocarditis, 
rehumatic disease, rehumathoid artritis 

 Carcinoid syndrome – bowel tumors 
 Cardiac trauma 
 Surgery – valvuloplasty on a PS, repair of T/F 

 Dilatation of the PA 
 Idiopathic dilatation of PA 
 Pulmonary hypertension 

 
 



 PR result in RV volume overload which leads 
to RV enlargment and dysfunction. 

 The augmented stroke volume may lead to 
secondary dilatation of the main PA which in 
turn increases the degree of PR. 

 RV  function progressively worsens and may 
lead to RV failure. 

 In severe PR we may find equalization of 
diastolic pressures without significant 
diastolic reflux. 





Colour flow Doppler imaging: 
 Functional PR jets are usually very small, central, and 

spindle shaped. 
 Pathological PR – longer duration of flow (holodiastolic) 

and a wider jet (˃ 65% of the RVOT is in favour of severe 
PR) 

 The assessment of PR severity is usually estimated by the 
diameter of the jet at its origin. The maximum colour jet 
width is measured in diastole immediately below the PV in 
the parasternal short-axis or from the subcostal views. 

 Severe PR, where equalization  of diastolic PA and RV 
pressures occurs early in diastole, the colour jet area can 
be brief and inaccurate. 



Colour flow Doppler: 
 Vena contrcta width is a 

more accurate method, 
especially through 3D: 
values of ˂ 20, 21-115, 
and ˃ 115 mm2 have 
been proposed mild, 
moderate, and severe PR 

 Flow convergence 
method (PISA) – in 
some petients.  



 Pulsed Doppler assessment of the forward and 
reverse flows at the pulmonary annulus and in the PA, 
theoretically can been used to calculate R Vol and 
regurgitant fraction. This technique is subject to errors 
in measurement and is not well validated. 

 Continuous-wave Doppler is no clinically accepted 
method.  

The density of the CW signal provides                                    a 
qualitative measure of PR.                                  

A rapid deceleration rate with                                        
termination of flow in mid to                                                    
late diastole is not specific but                                    
compatible with severe PR. 



Size and function of the RV, in the absence of PH, provides 
indirect date to the severity of PR. 

 RV dilatation is not specific for severe PR. Its absence 
suggests milder degree of PR. 

 The RV function is classically valuated by the RV ejection 
fraction. 

Tissue Doppler imaging (TDI) new indices has not been 
completally examined. In the T/F the severity of PR has a 
negative influence on RV functional parameters and 
exercise capacity. The myocardial acceleration during the 
isovolumic contraction is a new emerging index of RV 
function. 

Exercise echoKG can by unmasked the latent RV dysfunction 
and  impaired functional response to stress. This has not 
examined, except in the CHD. 



Parameters Mild Moderate severe 

Qualitative  
•PV morphology 
•Colour flow PR jet  
width 
 
•CW signal of PR jet 
 
 
 

•Pulmonic vs. 
Aortic flow by PW 

 
Normal 
Small, usually ˂ 10 
mm in length with 
a narrow origin. 
Faint/slow 
deceleration. 
 
 
Normal or slightly 
increased. 

 
Normal/abnormal 
Intermediate. 
 
 
Dense/variable 
 
 
 
Intermediate 

 
Abnormal  
Large, with a wide 
origin; may by brief 
in duration. 
Dense/steep  
deceleration, early 
termination of 
diastolic flow. 
Greatly increased. 

Semi-quantitative 
•VC width (mm) 

 
Not defined 

 
Not defined 

 
Not defined 

Quantitative 
•EROA (mm2) 
•R Vol (ml) 
+RV size 

 
Not defined 
Not defined 

 
Not defined 
Not defined 
 

 
Not defined 
Not defined 



Parameters  Recordings Adventages Limitations 

PV 
morphology 

•Visual assessement 
•Multiple views 

•Flail valve is specific 
for significant PR  

•Other abnormalities 
are non-specific  of  
significant  PR 

Colour flow 
PR jet 

•Optimize colour gain 
•Evaluate in parasternal short-
axis view 

•Ease of use 
•Evaluates the spatial 
orientation of PR jet 
•Good screening test 
for mild vs. severe PR 

•Influenced by 
technical and 
haemodynamic 
factors 

VC width 
 

•Parasternal short-axis view 
•Optimize colour gain and 
identify the three components 
of the regurgitant jet 
•Reduce the colour sector size 
and imaging depth to maximize 
frame rate 
•Expand the selected zone and 
find the best frame for 
measurement 
•Measure the smallest VC 

•Possible if the PV is 
well visualized 
•Relatively 
independent of 
haemidinamic and 
instrumentation 
factors 
•Not  affected by 
other valve leak 
•Normally good as for  
the  other valves 

•Difficult to perform 
in the majority of 
patients 
•Lacks published 
date 



Parameters  Recordings Adventages Limitations 

PISA 
method 

•Parasternal short-axis view 
•Optimize colour flow imaging 
of PR and zoom the selected 
region 
•Decrease the Nyquist limit  
•Measure the PISA radius at 
mid-sistole using the first 
aliasing and along the direction 
of the ultrasound beam 
•Measure PR peak velocity and 
TVI (CW) 
•Calculate flow rate, EROA, R 
Vd 

•Quantitative 
•Normally good for 
the other valves 

•Difficult to perform in 
the majority of patients 
•Lacks published date 

CW PR jet 
profile 

•Parasternal short-axis view •Simple, easy 
available 

•Quantitative, 
complementary finding 

RV size 
 

•Use preferably the RV 
dimension from the apical 
four-chamber view 

•Dilatation sensitive 
for chronic 
significant PR 
•Normal size almost 
excludes  significant  

h i  PR 

•Dilatation observed in 
other conditions (non-
specific) 
•May be normal in 
acute severe PR 



 Grading of PR severity remains difficult since 
standards for quantification are less robuts. 

 The VC is probably the most accurate 
approach. 

 If possible the PISA method could provide 
quantitative evaluation of PR. 

 In all cases, the experts recommend 
corroborating the results of these methods 
with the other available parameters. 



Colour flow imaging: 
 Functional PR jets are usually very small, central, and spindle 

shaped. 
 Pathological PR – longer duration of flow (holodiastolic) and a 

wider jet (˃ 65% of the RVOT is in favour of severe PR) 
 Severe PR, where equalization  of diastolic PA and RV pressures 

occurs early in diastole, the colour jet area can be brief and 
inaccurate. 

 The assessment of PR severity is usually estimated by the 
diameter of the jet at its origin. The maximum colour jet width is 
measured in diastole immediately below the PV in the parasternal 
short-axis or from the subcostal views. 

 Vena contrcta width is a more accurate method, especially 
through 3D: values of ˂ 20, 21-115, and ˃ 115 mm2 have been 
proposed mild, moderate, and severe PR 

 Flow convergence method – in some petients.  



Colour flow Doppler imaging: 
 Pathological PR – longer duration of flow 

(holodiastolic) and a wider jet (˃ 65% of the 
RVOT is in favour of severe PR) 

 Vena contrcta width is a more accurate 
method, especially through 3D: values of ˂ 
20, 21-115, and ˃ 115 mm2 have been 
proposed mild, moderate, and severe PR 

 Flow convergence method – in some 
petients.  



 Pulsed Doppler assessment of the forward and 
reverse flows at the pulmonary annulus and in the PA, 
theoretically can been used to calculate R Vol and 
regurgitant fraction. This technique is subject to errors 
in measurement and is not well validated. 

 Continuous-wave Doppler is no clinically accepted 
method. The density of the CW signal provides a 
qualitative measure of regurgitation.                                 A 
rapid deceleration rate with                           termination 
of flow in mid to late                            diastole is not 
specific but compatible                                      with severe 
PR. 
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