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By Convention The 
RV is divided in: 

1. Inflow

2. Apex

3. Outflow
Infundibulum



PULMONIC STENOSIS



FIBERS ORIENTATION



PULMONARYVALVE ANATOMY



LOCATION OF PS

Supravalvular

Valvular

Subvalvular



MORPHOLOGY OF THE STENOSIS

Copyright©Claudio Bussadori

*Milo S Heart 1988



VALVULAR PATHOLOGY



PULMONIC STENOSIS

Å8% of all CHD

ÅPresent in 30-50% of CHD

ÅMore Frequent in Female

ÅGenetic Sindrome :

ÅNoonan : present in 39% of the syndromic patients,
sometimes associated with periferial PS

ÅWilliams: 41%. of the syndromic patients, Mostly
Supravalvular and/or associated with periferial PS

ÅAlagille : 53% of the syndromic patients, mostly with
periferial PS

ÅRubella Infection may cause supravalvular PS



NOONAN
THE MOSTCOMMON 

ASSOCIATION



ECHOCARDIOGRAPHIC PROTOCOL
ANATOMY

What to Study

ÅValvular Morfology and 
Motion

ÅAnnulus Diameter

ÅPost Stenotic Dilatation

ÅInfundibulum
Morphology and Motion

Sections

VShort Axis at the base

VSubcostal



ECHOCARDIOGRAPHIC PROTOCOL
ECHO EVALUATION OF THE RV

What to Study

ÅKinetics

ÅLongitudinal Strain

ÅMiocardial Doppler

ÅRV Measure

ÅTAPSE

ÅRV Hypertrophy

ÅFibroelastosis

ÅTricuspid morphology

Sections

VApical 4CH 

VSubcostal 4CH

VParasternal SAX

VSubcostal SAX



ECHOCARDIOGRAPHIC PROTOCOL
DOPPLER

What to Study

ÅPeack and Mean PV 
Gradient

ÅDynamic Subvalvular 
Gradient

ÅASD/PFO

ÅTrycuspid Gradient

Sections

VSubcostal

VApical

VParasternal



ECHOCARDIOGRAPHIC PROTOCOL
TO COMPLETE THE MINIMAL DATA SETTING

What to Study

ÅTricuspid Valve 

ÅRA

ÅASD/ PFO

Å Inferior VC

ÅDuctus Arteriosus

Sections

VSubcoastal

VApical

VParasternal SAX



ECHOCARDIOGRAPHIC PROTOCOL
STAGING OF SEVERITY

üMean an Peack Gradient

üValve and RV Morphology

üRV Function

üEstimated RV Pressure 

üVariability of IVC

üShunt on ASD /PFO



PS WATCH THE PA



PS



SP IN AN ADULT



PS

EUROECHO CONGRESS - COPENHAGEN - TEACHING COURSE 2010



ANTEROGRADE 
PULMONARY FLOW 

Severe Stenosis Dynamic Stenosis



PULMONIC STENOSIS: 
HOURGLASS SHAPE

Milo S, FiegelA, Shem-Tov A, Neufeld HN, GoorDA. Hour-glass deformity of the pulmonary valve: A third type of pulmonary 

valve stenosis. Br Heart J. 1988;60:128-133



PULMONIC STENOSIS

Hourglass Shape 



HOURGLASS



«En face» pre PBV  «En face» post PBV  



PERIFERIALPS



TETRALOGYOF FALLOT

òBlue baby syndromeó

1° anthomical description Niels Stensen 1671

1° pathophyisiological description Étienne L. A. Fallot 1888

1° Blalock -Taussig-Thomas shunt 1946

E. L. A. Fallot. Contribution ¨ lõanatomie pathologique de la maladie bleue (cyanose cardiaque). Marseille m®dical, 1888,

Sommer et al. Circulation 2008 ; 117 (10) 1340

Alfred Blalock Vivien Thomas Helen Taussig



TETRALOGY OF FALLOT

Cono - truncal Malformation 

Å Incomplete leftward displacement of 

the conal derivatives

ÅAnterior displacement of the complete 

conal septum that does not align with 

the interventricular septum which 

causes a large DIV below an ectasic

aorta

PattersonDF, PexiederT, SchnarrWR, NavratilT, AlailiR. A single major-gene defectunderlyingcardiacconotruncal
malformationsinterfereswith myocardialgrowth duringembryonicdevelopment: Studiesin the ctd line of keeshond
dogs. American journal of human genetics. 1993;52:388-397



TETRALOGY OF FALLOT

The physiologic consequences and the prognosis of ToF 

depend on:

ÅDegree of pulmonic stenosis 

ÅRVOT morphology

ÅSystemic vascular resistance

ÅPulmonary vasculature

ÅAssociated anomalies

Different phenotype presentation 

Overriding aorta is not hemodinamically important 

Symptomatic patients presents severe PS and large VSD



TETRALOGY OF FALLOT
(SEVERE PS, LARGE VSD)

The resistance to flow through the VSD and systemic circulation 

are less than resistance across the pulmonic valve

Deoxygenated blood shunts from RV into LV

Systolic pressures in RV, LV, and aorta are identical 

Systemic hypoxemia



TETRALOGY OF FALLOT
(SEVERE PS, LARGE VSD)

ÞVenous return to LV

ÞLV size and Stroke volume

ÞPulmonary blood flow (because of PS)

Þoxygenated blood that reaches the circulation



CLINICAL FINDINGS

ÅCyanosis (from absent to severe):

ÅSymmetrically distributed

ÅAbsent at rest: may be produced by exercise

ÅPresent at rest: exercise makes it worse

ÅEjection murmure , loudest at left heart base

ÅMurmure intensity varies inversely with the severity 

of stenosis 

ÅPolycithemia (Üblood viscosity )



TETRALOGYOF FALLOT
ASSOCIATEDANOMALIES

Atrail Septal Defect (15-20%)

Left SVC in CS(10%)

Aortic Arch Anomaly
ÅRight Aortic Arch 25 -35%

ÅAberrant Succlavia

Coronary Anomalies (20-30%)

ÅLAD arising from RCA (5%)

Atrioventricular Septal Defect

PV Absence Ƃ Dilatation of RVOT and MPA and Bronchial

Compression



PARASTERNAL



PARASTERNAL



PARASTERNAL



SUBCOSTAL



SMALL VSD HYPERTENSIVERV



TOF AND PV ABSENCE



TOF AND PV ABSENCE



TOF AND PV ABSENCE



VA..LEOé PREOP



PERIPHERIALSTENOSIS
AND LSVC



POST OP PR 



RESIDUALVSD





ADULTPOST TOF A NEW 
PATHOLOGY

Bussadori C. Imagingevaluation, in: 
Chessa, M. Giamberti, A. The Right 
Ventriclein Adultswith Tetralogyof Fallot 
Springer, Milan 2012, pp. 91-112. 2012



POST FALLOT

Residual VSD  Percutaneous Valve



POST FALLOT
ÅPulmonary Insufficiency

ÅConduit Stenosis

ÅRestrictive RV

ÁIindex Based on CFM
ĞVariability , Setting

dependent

ÁPHT< 100 msec 
Ğindicative of Severity

Silversides CK, Veldtman GR, Crossin J, Merchant N, Webb GD, McCrindle BW, Siu SC, Therrien J: Pressure half-time predicts 

hemodynamically significant pulmonary regurgitation in adult patients with repaired tetralogy of fallot. J Am Soc Echocardiogr 2003, 

16(10):1057-1062.



RV RESTRICTIVE PHYSIOLOGY

Gross right ventricular 
hypertrophy, small RV cavity 
volumes, and fibrosis.

Systolic function become 
much more radial than 
longitudinal. 

Bussadori C. Imaging evaluation, . in: Chessa, M. Giamberti, A. The Right Ventricle in Adults with Tetralogy of 

Fallot Springer, Milan 2012, pp. 91-112. 2012



RV RESTRICTIVEPHYSIOLOGY

RAP > of PADP 

ÅTranstricuspid flow will be 
transmitted to the 
pulmonary artery rather 
than translating to right 
ventricular filling .

End Diastolic Forward Flow (EDFF)

ÅPersistence of antegrade
diastolic flow in the 
pulmonary artery. 

Bussadori C et al Evaluation of right ventricular function in adults with 

congenital heart defects. Echocardiography . 2014



TAPSE 
TRICUSPID ANNULUS PEAK SYSTOLIC EXCURSION 

ÅWidely used to study RV 

systolic function

ÅBASED on the ASSUMPTION 

that displacement of basal 

and adjacent segments in 

apical 4 -chamber view is 

representative of the 

function of the entire RV

ÅNot valid in the regional RV 

wall motion abnormalities

Tricuspid annular motion

HammarstromE, Wranne B, PintoFJ,PuryearJ,PoppRL.

J Am SocEchocardiogr1991Mar-Apr4(2):131-9



SEVERE PR POST TOFREPAIR 



HYPERKINESISVOLUME OVERLOAD 
PULMONARY REGURGITATION 



PERCUTANEOUS PULMONARY VALVE 
IMPLANTATION 

PRE POST



PERCUTANEOUS 
PULMONARY VALVE

Pre Post



PULMONARY 
CONDUIT STENOSIS



PERCUTANEOUSPULMONARY VALVE

Reduction of Pulmonary gradient result in 
increase of  RV and right septal Strain 24 h after 
procedure

Moiduddin et al. Am J Cardiol 2009

Bussadori C, et al: Echocardiography 2014


