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Session Description: 
In this session, we will review in detail many of the clinical tests that are used in the diagnosis of PH. We will 
discuss echocardiogram, right heart cardiac catheterization, pulmonary function testing, sleep studies, 
exercise testing, various imaging techniques and other laboratory tests. The session will review the risks and 
benefits of various tests, as well as how we use the information from the tests to determine if you have PH 
and what it may be due to, as well as to guide recommendations for treatment. 
 
Learning Objectives 

Attendees will be able to: 
● Understand the reasons why various diagnostic tests are performed 
● Know the names of the various tests 
● Become familiar with what these tests are looking for 

 
Echocardiogram: 

● Usually the first test that suggests the presence of PH 

● Utilizes sound waves to create images 

● Looks at many things including: The size and functioning of both sides of the heart, the 
functioning of the valves (e.g. are they leaking?), the presence of any congenital (what you’re 
born with) defects and the right ventricular pressure. 

● An echo has limitations. In estimating how high your pulmonary artery pressure is, echo has been 
shown to be fairly inaccurate (i.e. can be off by 10 points or more, both too high and too low). 

● Nevertheless, echocardiograms remains an integral part of the PH work-up in helping to 
determine the cause and to keep an eye on patients already on treatment 

 
V/Q scan: 

● A two-part nuclear medicine test (radioactive material) 
● The V (ventilation) test has you breath radioactive gas or particles and the image shows where 

the gas is going. Most people with PH (except if due to lung disease) have relatively normal 
ventilation images. 

● The Q (perfusion) part involves injecting radioactive particles into a vein and the images show 
where the blood flow is going (or not going). If there are blockages to blood flow in a section of 
the blood vessels in the lungs, the particles won’t get there and that area will show up as a 
“defect.” 

● The hallmark of blood clots (either acute pulmonary embolism or CTEPH) is the presence of a 
V/Q mismatch (ventilation normal but perfusion is absent or decreased) 

● V/Q scanning should be done in virtually all patients as part of the PH workup because this is the 
only way to confidently exclude CTEPH! Anyone can have it! 

 
Right heart catheterization: 

● A safe procedure 
● Usually done as an outpatient 
● Critical test in confirming a diagnosis of PH, determining severity, helping to determine cause 

and in guiding therapy 
● A catheter is inserted into one of the larger veins, either the: Jugular vein (in the neck), the 
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femoral vein (in the groin) or the brachial vein (in the arm) 
● The catheter has a balloon on the end which helps us guide it through the blood vessels and 

heart. It will measure pressure in the vein, the right atrium (upper chamber), the right ventricle 
(lower chamber) and the pulmonary artery. Once the catheter is advanced to what is called the 
“wedge position,” it will give a measurement of pressure on the left side of the heart. 

● The catheter also measures cardiac output (how much blood your heart is pumping per minute) 
● Using the pressure difference between the pulmonary artery and wedge pressure, and the 

cardiac output, we can calculate the PVR, or pulmonary vascular resistance. The PVR is an 
important number in diagnosing and following patients with PH! 

● Sometimes, with the catheter in position, we will give you a short acting dilating medication, 
usually a gas called nitric oxide, to see if your pressures will come down acutely. This response 
may help us determine treatment. 

 
Cardiopulmonary exercise testing (abbreviated as CPET) 

 Useful test for measuring exercise capacity 

 There are different types of CPET studies: 
o Standard: exercise on a stationary bicycle 

 Breath into a mouthpiece 
 Electrocardiogram (ECG) is measured 

o High Level: Includes all of the measurements of a basic test 
 A catheter is placed in the wrist and blood is sampled during exercise 
 A right heart catheter is in place and blood and pressure measurements are 

sampled during exercise 

 Helpful for assessing clinical response to treatment 

 Helpful for assessing timing of treatment escalation or change 

 In some cases, a high level CPET can be useful for diagnosing a patient’s type of pulmonary 
hypertension or other form of heart or lung disease 

 A pulmonary hypertension physician or allied health provider should confirm that the patient is 
safe for exercise prior to suggesting CPET 
 

Cardiac Magnetic Resonance Imaging: 

 This is an “MRI” of the heart 

 Provides very high quality of the heart and is the best imaging tool to look at the right ventricle 

 Your physician may request this if an echocardiogram does not provide an adequate view of the 
heart 

 In some cases, a heart MRI is useful for examining the structure of the heart as a complimentary 
test to an echocardiogram 

 A heart MRI is not appropriate for patients that are unable to lie still on their back for at least 45 
min, have metal inside the body from a medical procedure or trauma, or are on dialysis for kidney 
failure 
  


