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Overview

Pulmonary vein isolation is a procedure used 
to stop abnormal electrical signals in your 
heart that cause heart rhythm problems.

Pulmonary vein isolation is a type of cardiac 
ablation. Cardiac ablation works by scarring 
or destroying tissue in your heart that triggers 
an abnormal heart rhythm. In some cases, 
cardiac ablation prevents abnormal electrical 
signals from traveling through your heart and, 
thus, stops the heart rhythm problem.

In pulmonary vein isolation, the procedure 
creates scar tissue in the part of the left 
upper chamber of your heart where each of 
your four pulmonary veins connects. Your 
pulmonary veins bring oxygen-rich blood from 
your lungs to your heart. Pulmonary vein 
isolation can reduce the signs and symptoms 
of atrial fibrillation, which affects the upper 
chambers of the heart.

Cardiac ablation
Cardiac ablation is a 
procedure to scar or destroy 
tissue in your heart that's 
allowing incorrect electrical 
signals to cause an 
abnormal heart rhythm. 
Diagnostic catheters are 
threaded through blood 
vessels to your heart where 
they are used to map your 
heart's electrical signals. 
Ablation catheters transmit 
heat or cold to scar or 
destroy tissue. This 
illustration shows ablation 
catheters being applied near 
the pulmonary veins in a 
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Mayo Clinic's approach

Why it's done

Pulmonary vein isolation is used to reduce signs and symptoms and 
improve quality of life for people living with atrial fibrillation.

Pulmonary vein isolation usually isn't your fist treatment option. Your 
doctor may recommend that you try to control your atrial fibrillation with 
other treatments first.

About atrial fibrillation

During atrial fibrillation, the heart's two upper 
chambers (the atria) beat chaotically and 
irregularly — out of coordination with the two 
lower chambers (the ventricles) of the heart. 
Atrial fibrillation symptoms often include heart 
palpitations, shortness of breath and 
weakness.

For most people with atrial fibrillation, the 
chaotic electrical signals originate in the 
pulmonary veins.

About your pulmonary veins

Each of your lungs has two pulmonary veins 
that connect to the left upper chamber of your 
heart. Your pulmonary veins carry 
oxygenated blood from your lungs to your 
heart.

The goal of pulmonary vein isolation is to 
cause scar tissue near where the pulmonary 
veins connect to your heart. This limits or 
stops the chaotic electrical signals from 
reaching the upper chambers of your heart.

type of cardiac ablation 
called pulmonary vein 
isolation.

Atrial fibrillation
In a normal heart rhythm, a 
tiny cluster of cells at the 
sinus node sends out an 
electrical signal. The signal 
then travels through the atria 
to the atrioventricular (AV) 
node and then passes into 
the ventricles, causing them 
to contract and pump out 
blood. In atrial fibrillation, 
electrical signals fire from 
multiple locations in the atria 
(typically pulmonary veins), 
causing them to beat 
chaotically. The AV node — 
your heart's natural 
pacemaker — is unable to 
prevent all of these chaotic 
signals from entering the 
ventricles. Your ventricles 
respond to these extra, 
chaotic signals by beating 
faster than normal.
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Risks

Pulmonary vein isolation carries a risk of complications, including:

• Bleeding or infection at the site where your catheter was inserted

• Damage to your blood vessels where the catheter may have 
scraped as it traveled to your heart

• Puncture of your heart

• Damage to your heart valves

• Damage to your heart's electrical system, which could worsen your 
arrhythmia and require a pacemaker to correct

• Blood clots in your legs or lungs (venous thromboembolism)

• Stroke or heart attack

• Narrowing of the veins that carry blood between your lungs and 
heart (pulmonary vein stenosis)

• Death in rare cases

Discuss the risks and benefits of cardiac ablation with your doctor to 
understand if this procedure is right for you.

How you prepare

Your doctor will evaluate you and may order several tests to evaluate 
your atrial fibrillation. Your doctor will discuss with you the risks and 
benefits of pulmonary vein isolation.

You'll need to stop eating and drinking the night before your procedure. 
If you take any medications, ask your doctor if you should continue 
taking them before your procedure.

Your doctor will let you know if you need to follow any other special 
instructions before or after your procedure. In some cases, you'll be 
instructed to stop taking medications to treat a heart arrhythmia several 
days before your procedure.

If you have an implanted heart device, such as a pacemaker or 
implantable cardioverter-defibrillator, talk to your doctor to see if you 
need to take any special precautions.
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What you can expect

During pulmonary vein isolation

Pulmonary vein isolation is performed in the 
hospital. Before your procedure begins, a 
specialist will insert an intravenous line into 
your forearm or hand, and you'll be given a 
sedative to help you relax. In some situations, 
general anesthesia may be used instead to 
place you in a sleep-like state.

After your sedative takes effect, your doctor 
or another specialist will numb a small area 
near a vein in your groin, neck or shoulder. 
Your doctor will insert a needle into the vein 
and place a tube (sheath) through the needle.

Your doctor will thread catheters through the 
sheath and guide them to several places 
within your heart. Your doctor may inject dye 
into the catheter, which helps your care team 
see your blood vessels and heart using X-ray 
imaging. The catheters have electrodes at 
the tips that can be used to send electrical impulses to your heart and 
record your heart's electrical activity.

This process of using imaging and other tests to determine what's 
causing your arrhythmia is called an electrophysiology (EP) study.

Catheters are moved from the upper right chamber of your heart to the 
upper left chamber of your heart where your pulmonary veins connect. 
Heat (radiofrequency ablation) or cold (cryoablation) energy will travel 
through the catheter tip to the target area and create a scar or destroy 
the tissue. In most cases, each of the four pulmonary veins is treated 
during pulmonary vein isolation.

In some cases, ablation blocks the electrical signals traveling through 
your heart to stop the atrial fibrillation and allow signals to travel over a 
normal pathway instead.

Pulmonary vein isolation usually takes three to six hours to complete, 
but complicated procedures may take longer.

Catheter insertion 
points for cardiac 
ablation
During cardiac ablation, 
catheters are passed 
through a vein in order to 
reach your heart. Catheters 
may be inserted in your 
groin, your shoulder or your 
neck.

Page 4 of 7Pulmonary vein isolation - Mayo Clinic

8/8/2019https://www.mayoclinic.org/tests-procedures/pulmonary-vein-isolation/about/pac-20384996



Pulmonary vein isolation care at Mayo Clinic

During the procedure, it's possible you'll feel some minor discomfort 
when the dye is injected in your catheter or when energy is run through 
the catheter tips. If you experience any type of severe pain or shortness 
of breath, let your doctor know.

After pulmonary vein isolation

Following your procedure, you'll be moved to a recovery area to rest 
quietly for four to six hours to prevent bleeding at your catheter site. 
Your heartbeat and blood pressure will be monitored continuously to 
check for complications of the procedure.

Depending on your condition, you may be able to go home the same 
day as your procedure, or you may need to stay in the hospital. If you 
go home the same day, plan to have someone else drive you home 
after your procedure.

You may feel a little sore after your procedure, but the soreness 
shouldn't last more than a week. You'll usually be able to return to your 
normal activities within a few days after having pulmonary vein isolation.

Results

Although pulmonary vein isolation can be successful, some people need 
repeat procedures.

Pulmonary vein isolation may reduce the signs and symptoms of atrial 
fibrillation and improve your quality of life. However, it's not been shown 
to reduce your risk of a stroke, so your doctor may recommend that you 
continue blood-thinning medications.

Clinical trials

Explore Mayo Clinic studies testing new treatments, interventions and 
tests as a means to prevent, detect, treat or manage this disease. 
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Request an Appointment at Mayo Clinic

Page 5 of 7Pulmonary vein isolation - Mayo Clinic

8/8/2019https://www.mayoclinic.org/tests-procedures/pulmonary-vein-isolation/about/pac-20384996



Doctors & 
Departments

References

Related

Atrial fibrillation

Cardiac ablation

Catheter insertion points for cardiac ablation

Mayo Clinic in Rochester, Minn., has been 
recognized as one of the top Cardiology & 
Heart Surgery hospitals in the nation for 
2019-2020 by U.S. News & World Report. 

Learn more about this top honor

Pulmonary vein isolation

About

Doctors & Departments

Care at Mayo Clinic

PRC-20235776Patient Care & Health Information Tests & Procedures Pulmonary vein isolation

Request Appointment Contact Us

About Mayo Clinic Employees Find a Job

Site Map About This Site

Mayo Clinic is a not-for-
profit organization. 
Make a donation.

Healthy Lifestyle

Symptoms A-Z

PATIENT CARE & 
HEALTH INFO

Doctors & Medical 
Staff

DEPARTMENTS & 
CENTERS

Explore Research 
Labs

RESEARCH

Mayo Clinic 
College of 

EDUCATION

Provider Relations

FOR MEDICAL 
PROFESSIONALS

Health Books

PRODUCTS & 
SERVICES

Print March 27, 2018 

Share on: Facebook Twitter

Page 6 of 7Pulmonary vein isolation - Mayo Clinic

8/8/2019https://www.mayoclinic.org/tests-procedures/pulmonary-vein-isolation/about/pac-20384996



Diseases & 
Conditions A-Z

Tests & 
Procedures A-Z

Drugs & 
Supplements A-Z

Appointments

Patient & Visitor 
Guide

Billing & Insurance

Patient Online 
Services

Medical 
Departments & 
Centers

International 
Services

Research Centers 
& Programs

About Mayo Clinic

Contact Us

Find Clinical Trials

Research Faculty

Postdoctoral 
Fellowships

Discovery's Edge 
Magazine

Search 
Publications

Training Grant 
Programs

Medicine and 
Science

Mayo Clinic 
Graduate School of 
Biomedical 
Sciences

Mayo Clinic Alix 
School of Medicine

Mayo Clinic School 
of Continuous 
Professional 
Development

Mayo Clinic School 
of Graduate 
Medical Education

Mayo Clinic School 
of Health Sciences

Alumni Center

Referring 
Physician Portal

AskMayoExpert

Video Center

Publications

Continuing Medical 
Education

Mayo Clinic 
Laboratories

Healthy Living 
Program

International 
Advisory Services

Sports Medicine

Licensable Content

Mayo Clinic Health 
Letter

Mayo Clinic 
Laboratories

Mayo Clinic Voice 
Apps

Medical Products 
and Stores

Any use of this site constitutes your 
agreement to the Terms and Conditions 
and Privacy Policy linked below. 

Terms and Conditions

Privacy Policy

Notice of Privacy Practices

Notice of Nondiscrimination

A single copy of these materials may be 
reprinted for noncommercial personal use 
only. "Mayo," "Mayo Clinic," 
"MayoClinic.org," "Mayo Clinic Healthy 
Living," and the triple-shield Mayo Clinic 
logo are trademarks of Mayo Foundation 
for Medical Education and Research.

This site complies with 
the HONcode 
standard for 
trustworthy health 
information: 
verify here. 

© 1998-2019 Mayo Foundation for Medical Education and Research (MFMER). All rights reserved. 

Page 7 of 7Pulmonary vein isolation - Mayo Clinic

8/8/2019https://www.mayoclinic.org/tests-procedures/pulmonary-vein-isolation/about/pac-20384996


