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“ Echocardiography is a pivotal 
screening test in PH….” 

Echo and Pulmonary Hypertension 







The Different Clinical  
Scenarios 

 

Echo and Pulmonary Hypertension 



 3. IP secondaria a 

pneumopatie/ipossiemia 
 
    

3.1 BPCO 

3.2 Interstiziopatie   

3.3 Forme miste ostruttive/restrittive 

3.4 Apnee notturne 

3.5 Disordini da ipoventilazione alveolare 

3.6 Esposizione cronica alte altitudini 

3.7 Alterazioni dello sviluppo 

2. IP secondaria a cardiopatie sin 
 

  2.1-2.2 Disfunzione sistolica/diastolica 

  2.3 Valvulopatie 

 4. IP cronica tromboembolica      

5. IP legata a meccanismi non chiari e/o 

multifattoriali 

Classificazione Clinica Ipertensione Polmonare  
    3° Revisione 2008 – Dana Point  

5.1 Malattie Ematologiche: mal 

mieloproliferativa; splenectomia  

5.2 Patologie sistemiche: sarcoidosi, 

istiocitosi, linfangioleiomiomatosi 

5.3 Disordini metabolici: glicogenopatie 

5.4 Altro: ostruz tumorali, fibrosi mediastinica 

 1. Ipertensione Arteriosa Polmonare 
  
 

 1.1 Idiopatica 

 1.2 Ereditaria (BMPR-II ; ALK-1; …)  

 1.3 indotta da farmaci e sost tossiche 

 1.4 associata a : 

 – malattie del connettivo 

 – infezione HIV 

 – ipertensione portale 

 – Cardiopatie congenite 

 – Schistosomiasi 

 - Anemia emolitica cronica 

  1.5 Ipertensione persistente neonato 
 
 

1A.Mal veno-occlusiva polmonare e/o      

emangiomatosi capillare polmonare 

 

 

 

 

 



Ipertensione Polmonare 

Sovraccarico di Volume 
e/o di Pressione  



VD: sovraccarico di Pressione 
congenito…!!  



VD: sovraccarico di Pressione congenito…!!  



Cardiopatie Congenite 

Shunts Intracardiaci 

DIA DIV 

 Volume Ematico Polmonare 



Valvulopatia Mitralica 
 Pressione Atriale e Venosa Polmonare 



Dilatativa – VD normocontrattile 



Dilatativa – VD ipocinetico 



Scompenso Diastolico 

 Pressione Atriale e Venosa Polmonare 





Paziente “PIENO” 

Volume periferico INTRA VASCOLARE 



Paziente VUOTO 

Volume periferico INTRA VASCOLARE 



RA PRESSURE 

    In patient being ventilated using 
positive pressure, the degree of 
IVC collapse cannot be used to 
reliably estimate RA pressure.  

      

Vuoto non ventilato  = VCI < 9 mm; 
      collasso > 50% 

Vuoto in NIV     =  VCI < 15 mm; 
      collasso > 18 % 



Polmone “dry” Polmone “wet” 

Sindrome interstiziale 
(pura semeiotica artefattuale) 



PATOLOGIA PLEURO-

POLMONARE 



ASCITE 



Ecocardiogramma ed 
Ipertensione Polmonare 

Aumentate Resistenze 
Polmonari da Ipossia Cronica 



Alexandria.healthlibrary.Ca 2008 



Sindrome Disventilatoria 
(OSAS) 



Ecocardiogramma ed 
Ipertensione Polmonare 

Resistenze Polmonari per 
Riduzione del Letto Vascolare 

Polmonare 



Embolia Polmonare 



Chronic thromboembolic pulmonary 

hypertension (CTEPH) 

Organised thrombotic material  

in pulmonary arteries 



CTPH: diagnosis 



 
 

   Echocardiography is the modality of choice  for 
the assessment of morphology and function of the 
RV in clinical practice: 

  non-invasive 
  obtained in short time 

  widely available and relatively inexpensive 

  no side effects  

  performed at the bedside for the sickest  

    patients and in patients with PMK/ICD 

 





PARASTERNAL SHORT AXIS VIEW 
AT THE BASE OF THE HEART 



APICAL FOUR CHAMBER VIEW 



ANATOMY OF THE RV 
 

CORONARY SUPPLY 



   RIGHT VENTRICULAR FRACTIONAL AREA 
CHANGE (RVFAC) 

 

RVFAC (%) = (RVEDA – RVESA)/RVEDA 

 
 Lower reference value of normal systolic function of 

35% 

 



Tricuspid Anulus Plane Systolic Excursion 
TAPSE  (vn >15 mm) 

Kaul S et al, Am Heart J 
1984;107:526-31 

La Funzione Ventricolare Destra 
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http://uhaweb.hartford.edu/garrigan/die.html


Doppler Myocardial Imaging 
Sm 

RTm 

CTm 

PCTm Em 

Am 

PCSm normale 

PAH 

PCSm 

Sm 

Em 

Am 

Un valore di Sm <10.8 cm/sec: 
significativo peggioramento della 
prognosi in 139 pz con CHF 
sintomatica. 
 

Meluzin J Eur J Echocardiogr 2003;4:262-72 



- 10 

RV 
LV 

D’Andrea A,et al. Pacing and Elechtrophysiology  2009 





RA SIZE 

    1.  Maximal long axis distance: 
     From the the centre of tricuspid 

annulus to the centre of the 
superior RA wall, parallel to the 
interatrial septum. 

UPPER REFERENCE LIMIT 5,3 cm 
 
     2. Mid RA minor distance: 
     From the mid level of the RA free 

wall to the interatrial septum , 
perpenducular to the long axis.  

UPPER REFERENCE LIMIT 4,4 cm 
 
 
Routine RA Volume measurement are 

not recommended because of the 
paucity of standardized data. 

1 

2 



RESULTS 

Control Group DCM  

D’Andrea A et al.                 
Eur J Heart Failure 2010 







E Flussimetrico Mitralico 

Ea Anulus Mitralico 

E / Ea ratio 

Omnem Circulation 2003 

http://webrheum.bham.ac.uk/professional/slides/lec3c_part1/default/images/full/3c6.jpg




Pulmonary Pressures in Healthy 
Subjects: the Age Impact..!! 

D’Andrea A, Bossone E, Grunig E, et al. CHEST 2014 
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51 patients with idiopathic 
pulmonary fibrosis:                           

RV dysfunction associated with PH! 

D’Andrea A, Bossone E. Euroecho 2014 





RV dysfunction even before PH !! 



RV 2D-STE 
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RESULTS 

D’Andrea A, Bossone E et al.                 
Euroecho 2014 



RA diameter 

RA area 

RESULTS 

RA lateral wall 2D-STE 
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D’Andrea A, Bossone E et al.                 
Euroecho 2014 



D’Andrea A. et al. 
Int J Cardiol 2011 
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D’Andrea A. et al. 
CHEST 2010 

PASP Upper limit: 40 mmHg 



Effect of Exercise on RV 

D’Andrea A, La Gerche A, Bossone E. Echocardiography 2014. 



D’Andrea A. et al - JASE 2012 

 



Circulation 
2014 

Copyright © American Heart Association 



Right ventricular contractile reserve and 

pulmonary arterial pressure 

During exercise 

A: RV can not increase PASP 
     during exercise 

B: RV can increase PASP 
     during exercise 



p=0.002 
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Survival depends on PASP response 

>30mmHg: 1,3,4 –Year-SR:96%, 92% and 89%  

≤ 30mmHg: 1,3,4-Year-SR:92%, 69% and 48%  



Indici di Prognosi Sfavorevole 

 Clinici:  - Classe III-IV nonostante epoprostenolo 
 
 6MWT:  - <250 m in basale (o <380 m dopo epoprostenolo) 

   - >10% di desaturazione 
 

 Echo:  - Indice di eccentricità (VS “empty”) 
   - Area AD 
   - Versamento pericardico (almeno moderato) 
   - Tei index (>0.88) 
                - TAPSE < 14 mm 
    

 Cath:  - RAP >20 mmHg 
   - CI < 2 l/min 
   - SVO2 <63% 
 

 Biochimica:  - BNP (>150 pg/ml) 
   - Troponina 

Sciomer S. Italian Heart J October 2005 


