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Session Description  
This session will explain what WHO Group 4 PH (CTEPH, chronic thromboembolic pulmonary hypertension) is and 
how the diagnosis and treatment of CTEPH differs from other types of PH. CTEPH is a serious disease that 
develops in some patients who have suffered a more common disorder, pulmonary embolism (PE). Most PEs 
occur when a clot that has formed in a vein in a limb (called a deep vein thrombosis or DVT), breaks free and 
travels to the blood vessels in the lungs. CTEPH is a result of the body’s inability to dissolve those blood clots, 
leading to scar tissue in the pulmonary arteries. This scar tissue limits normal blood flow and can cause 
pulmonary hypertension (PH). CTEPH is the only potentially curable type of PH, as some patients may be cured 
with a surgery called a pulmonary thromboendarterectomy (PTE). Panelists will discuss the diagnosis of CTEPH 
and treatment options, including both surgery and alternatives for patients unable to undergo PTE surgery.  
 
Learning Objectives  
At the end of the session, attendees will be able to: 

• Define WHO Group 4 PH: Chronic Thromboembolic Pulmonary Hypertension (CTEPH). 

• Describe treatment options for CTEPH. 

• Identify who is a candidate for PTE. 

• Understand alternatives for patients who do not qualify for PTE surgery. 
 

 

 

Defining CTEPH 
• There are various types and causes (5 different groups of PH), one of which includes: 

o WHO Group 4: Chronic Thromboembolic Pulmonary Hypertension (CTEPH). 
▪ Characterized by chronic, organized blood clots in the lungs that cause partial or complete 

blockage of pulmonary arteries, which results in high blood pressure in the lungs. 
▪ Patients may develop CTEPH even with no known history of blood clots or pulmonary embolism.  
▪ These chronic blood clots form scars that adhere to the walls of the arteries. 
▪ They cannot be dissolved with clot busters or suctioned out; they only can be removed surgically. 

o CTEPH is the only cause of PH that potentially is curable without lung transplantation. 
 

Diagnosing CTEPH 

• Testing for the diagnosis of CTEPH includes: 
o Ventilation/Perfusion Scan (V/Q Scan): This test shows any areas in the lung that are able to receive 

air, but that are not receiving the appropriate and expected blood flow.  This suggests that the 
arteries in this section of the lungs may be blocked by clots. All patients with PH should have a V/Q 
scan performed to evaluate for CTEPH. A normal V/Q scan usually rules out CTEPH. 

o Echocardiogram: In this procedure, a wand is placed on the skin of a patient’s chest and a sonogram 
of the heart is taken. This painless procedure often is used to make a preliminary diagnosis by 
estimating the pressures in the right heart and assessing how well the heart is functioning. 

o CT scan: Some patients undergo this test to look for blood clots and to evaluate the condition of the 
rest of the lung besides the arteries. For a CT scan, veins may be injected with dye and photographed. 

o Right-heart catheterization: Right-heart catheterization is the most accurate and important test for a 
definitive diagnosis of PH. This test directly measures the pressure in the pulmonary arteries and it 
should be done in all patients at least once to confirm a patient's diagnosis with PH. During the test, 
physicians insert a catheter (a thin tube) through a large vein in the patient's groin, neck or arm, then 
guide it through the vein and into the patient's heart to measure the blood pressure in the right side 
of the heart and lungs. 

o Pulmonary angiogram: Like a right-heart catheterization, a catheter is placed through a vein in the 
neck (or groin) and guided to the pulmonary arteries, then dye is injected into the pulmonary arteries 



and x-rays are taken. This test will confirm if chronic blood clots are the cause of the patient's PH and 
will determine the location of the clots. 

o Coronary angiogram: Patients who are deemed candidates for PTE surgery and are at-risk for 
coronary artery disease also will undergo this test to see if they have significant coronary artery 
disease (blockages in the arteries that supply the heart muscle with blood and oxygen) through a left-
heart catheterization. If the physicians identify significant coronary artery disease, they will typically 
treat it during the PTE procedure. 

 
Management options for CTEPH 

• Surgical: PTE. 

• Non-surgical intervention for inoperable chronic clots: Balloon pulmonary angioplasty (BPA). 

• Inoperable CTEPH or persistent PH after PTE: Medical (e.g. riociguat [Adempas®]) therapy. 
 

PTE 

• PTE is a highly specialized surgical procedure that removes chronic blood clots from the arteries in the 
lung. 
o Currently, physicians think that up to two-thirds of patients in the U.S. with this type of PH potentially 

can be cured by removal of the blood clots through PTE surgery; statistics like this can differ from 
country to country.  

o Candidacy for PTE surgery depends on the physician’s evaluation of the patient. Those with CTEPH 
due to old, organized blood clots in the lungs potentially are candidates for PTE surgery. Risk factors 
also are weighed against benefits of the surgery when surgical intervention is considered.  

 
BPA 

• BPA is a catheter procedure that may be indicated for those patients with chronic blood clots in the very 
small (distal) pulmonary arteries that cannot be removed surgically. Similar to a right-heart 
catheterization, a catheter is placed into a large vein in the neck or groin, an angiogram is performed of 
the smaller pulmonary arteries and if chronic blood clots are inside and narrowing these vessels, a balloon 
is inflated to try and relieve the narrowing. Unlike surgery though, several angioplasty sessions may be 
necessary to improve a patient’s PH. 

 
Medications used to treat CTEPH 

• All patients with CTEPH should be treated with an anticoagulant, also commonly referred to as a blood 
thinner. Physicians will decide which anticoagulant is most appropriate for each patient. 

• Medications to lower the pressures in the pulmonary arteries (such as riociguat [Adempas®]) may be used 
in patients who are unable to have a PTE or who still have PH following the PTE surgery. 

 


