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PULMONARY HYPERTENSION 



 Difficult to diagnose early 
 Because             
• Not detected during routine 

physical examination and  
• Even in advanced cases 

symptoms are nonspecific 
•  Measured by ECHO and 

Catherization 

Measured during 

routine physical 

examination 



• It was first identified by Ernst Von Romberg in 
1891 (Germany ). 

• “Pulmonary hypertension is a chronic 
progressive debilitating disease.” 



 
• Defined as 

pulmonary arterial 
pressure ≥30 mm 
of Hg or  

• mean pulmonary 
arterial pressure 
≥20 mm of Hg.       

 





Source: CDC, National Hospital Discharge Survey. 
*Increased hospitalization and death rates due to pulmonary hypertension may reflect 
greater physician awareness of the disease rather than a growing epidemic of pulmonary 
hypertension 

Annual number of hospitalizations among persons with pulmonary 

hypertension, United States, 1980–2002 

 



Classification PHTN 





 

                     Presence of Primary disease (Sec. PHTN)  

 

Suspicion 

                    

                         Non specific synptoms (Primary PHTN) 



Mitral stenosis 

ILD 
COPD 



Detected by nonspecific symptoms: 

 

• Dyspnoea ,Weakness, rec. syncope in  

    young female   

 

    without PND in contrast to left 

•  heart cause or venous PHTN 



PPH 

PVR 

Pul. Capillary Bed 

VA/Q Mismatching 

PaO
2
   P

H 

Ventilatory Requirement 

Dyspnoea 

Exercise Limitation 

Blood (O
2
) Flow 

ATP Regeneration 

Impaired Muscle Contraction 

Fatigue , Dyspnoea 

Basis of symptoms 





Signs 
• Loud –P2 

• Prominent Rt. 

ventricular impulse 

• Graham Steell murmur 

• Murmur of TR 

• Raised JVP 









Electrocardiogram demonstrating the changes of right ventricular hypertrophy for 
example, incomplete right bundle branch block, inversion of the T wave in 
anterior leads, persistent S wave in V6. 

ECG Findings 



Importance of X-ray chest 



Chestx-ray showing  decreased peripheral lung vascular markings, and hilar 
Pulmonary artery prominence with a hilar-to-thoracic ratio >44%,which is 
specific but not Sensitive for the diagnosis of pulmonary hypertension. 

PHTN 



COPD 



ILD with PHTN 



MS with PHTN 



ASD with PHTN 



VSD with PHTN 



A sleep study may be done if doctor suspects sleep apnea. 
 
This study involves an overnight examination in the sleep lab. 
In the lab, brain waves and breathing will be monitored. 



Echocardiographic findings in a patient with pulmonary hypertension include right atrial and 
ventricular enlargement, flattening or D shape of the interventricular septum, and under filled 
left heart chambers. (A) Parasternal short axis view. (B) Apical four chamber view. (C) Doppler 
analysis of the systolic tricuspid regurgitant velocity.  



Cardiac Catheterization 
Mandatory for 

• Diagnosis of PHTN 

• Determining Vasodilator response 

for predicting response to CCB 

predicting efficacy of shunt surgery 

• Exclusion of cong. heart diseases or other 
concomitant heart diseases 

 



• right atrial pressure (RAP) 
• right ventricular pressure (RVP) 
• pulmonary arterial pressure (PAP) 
• pulmonary capillary wedge pressure 

(PCWP) 
• systemic arterial pressure (BP) and 

heart rate 
• cardiac output (CO) 
• pulmonary arterial vasoreactivity 
• pulmonary arterial (PA) ("mixed 

venous") saturation 
• superior vena cava (SVC) saturation* 
• inferior vena cava (IVC) saturation* 
• right atrial (RA) saturation* 
• right ventricular (RV) saturation* 

*When indicated. 
 

Standard right-heart catheterization 
measurements include: 



Vasodilator Testing 

Drugs used are adenosine, nitric oxide, oxygen  

Consider positive vasodilator response 
  

- When mean Pulmonary Artery Pressure falls by 22%  
& fall in Pulmonary vascular resistance of at least 26% 



           

 

TREATMENT                 PRIMARY  PHTN 
 

                                                 

 

 

 

Secondary PHTN 

• Medical (MS,COPD) 

• Surgical-Shunt anomalies,embolism. 



 Digoxin-increase 
pumping ability 

 Anticoagulant –decrease 
chance of blood clot 

 Diuretic –decrease 
preload 

 Oxygen –vasodilatation 

Low salt intake 

 

 

Advanced therapy (PPHTN) 
Endothelin receptor antagonists     

   (Bosentan), 

Prostacyclins(epoprostenol) 

 

phospodiesterse 

inhibitors(sildenafil) 

 

Treatment 

Calcium channel blocker 

(nifidipine,diltiazem,amlodipine,verapamil) 

 

If positive for vasodilator testing 

P

A 



Basis  of  advanced therapy in 
Primary pulmonary hypertension 









Treatment of PAH 
Anticoagulation, diuretics, oxygen, digoxin & low salt intake 

Acute vasoactive testing 

Positive 

CCB 

Negative 

Lower risk Higher risk 

P.D.E inhibitor 
Prostacyclin 

ERA (Bosentan) 

Fails 

Combination Therapy 

Atrial Septostomy 

Lung Transplantation 



Systemic  Hypertension  

Treated to prevent damage of  



Pulmonary  ypertension 

END RESULT of 
many Cardiac, 
Pulmonary & 
other diseases 
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• Smoking 

• Going to high altitude 

• Exercise 

• Pregnancy ,oral pill. 

 

To Avoid 



Survival Rate 

Impact of functional class on survival: prior to therapy (A) and following 3 months of 
epoprostenol therapy in patients with idiopathic pulmonary arterial hypertension (A). 
 
J Am Coll Cardiol, 40(4), Sitbon O et al, Long-term intravenous epoprostenol infusion in 
primary pulmonary hypertension: prognostic factors and survival, pp 780-788, copyright 
2002, with permission from Elsevier. 



The 6-Minute Walk Test 

The 6-Minute Walk Test is a tool to 
evaluate exercise capacity. 
 For the test, patient will walk as far as 
possible in 6 minutes. Before, during, and 
after the test, patient will be asked to report 
how short of breath he / she is.  

•  Echocardiogram ,once or twice a year 

•   Brain natriuretic peptide (BNP) 

• Uric acid –marker of decreased oxygen delivery  

Monitoring  



Exertional dyspnoea in 

female without PND 

    (When other diseases are 

excluded & before thinking as 
functional 

BOSENTAN (ERA) & others 

Doppler echo for early diagnosis & 
follow up 

Take home message 



Thank You 


