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A chronic total occlusion (CTO) is a complete 
blockage of a coronary artery that has been 
present for at least three months. The cause 
is a build-up of fatty material, like cholesterol 

and calcium, which significantly limits blood flow to 
the cardiac muscle.

Patients with CTO may experience several 
symptoms such as chest pain, shortness of breath, 
rapid or irregular heartbeat and heart attack.

Risk factors for a CTO includes a family history of 
heart disease, smoking, high cholesterol levels, an 
inactive lifestyle, and diabetes.

Diagnosing a chronic total occlusion (CTO)
There are a variety of tests that are instrumental in 
diagnosing a CTO.

 A stress echocardiogram (ECG) is one common 
examination whose results may indicate the presence 
of a CTO. The test involves taking ultrasound images 
of the heart both before and after a patient exercises 
on a treadmill or stationary bike.

 “If there is some narrowing of the artery, we will find 
that the heart cannot beat properly because it is under 
stress,” says Dr. Tan Chong Hiok, a cardiologist at 
Mount Elizabeth Hospital in Singapore. During physical 
activity the heart is required to pump an increased 
amount of blood and ultrasound images can show 
whether the cardiac muscle is able to achieve this.

 “If the patient cannot exercise because of an injury, 
like knee pain, cardiologists can do a dobutamine 
stress echocardiogram,” adds Dr. Tan. This involves 
the administration of medication, in place of the 
treadmill or stationary bike, to increase the patient’s 
heart rate.

 To have an even clearer picture of potential 

blockages, doctors can also request tests that are 
based on X-rays, such as a CT scan or a coronary 
angiogram.

 
Treatment options for patients with blockages 
in the coronary arteries
Traditionally, coronary artery bypass graft (CABG) 
surgery has been the treatment of choice for patients 
with a CTO. The surgery aims to bypass the blocked 
section of the artery by using a healthy blood vessel 
that re-routes blood flow around the obstruction.

This is major surgery, however, and requires a 
large incision in the chest along with the temporary 
stopping of the heart.

 “Many patients with CTOs who have been advised 
to undergo CABG surgery don’t want to do a big 
surgery,” says Dr. Tan. “That’s the time when they 
come to see me for an alternative treatment.”

 He usually offers patients the chance to undergo a 
less invasive operation – the retrograde interventional 
procedure. This is carried out by inserting a small tube 
in the blood vessels that are collateral to the blocked 
artery so as to guide a tiny balloon as far as the 
blockage; once the balloon reaches the obstruction it 
is inflated to clear the build-up that prevents the blood 
from flowing. No incision in the chest is thus required.

 Considering that not every cardiologist can 
perform a retrograde procedure, Dr. Tan recommends 
that patients with a CTO do thorough research before 
agreeing to undergo a CABG procedure.

 “If one doctor tells you that the retrograde 
procedure cannot be done, it doesn’t necessarily 
mean that it really cannot be done,” he says. “You may 
find cardiologists who can do it, so it is worthwhile to 
seek a second opinion.”

Identifying and treating chronic total  
occlusions in the coronary arteries
Complete obstructions of the arteries are a serious condition that requires prompt diagnosis and treatment
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