Understanding Chronic Total

Occlusion

Opening a 100%-blocked heart artery with specialized PCI (CTO PCI)

A fully blocked artery is not a dead end. Skilled hands can often open it.
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Names & Terms You Will Hear

Chronic total occlusion
(CTO)

A heart artery that has been 100% blocked for at least 3
months. No blood gets past the block through the artery
itself.

CTO PCI

The specialized procedure that opens a CTO. PCl is short
for percutaneous coronary intervention. It fixes the artery
from the inside using thin tubes called catheters.

Percutaneous coronary
intervention (PCI)

The general name for opening a narrow or blocked artery.
A balloon and usually a stent are used, through a small
wrist or groin poke.

Revascularization

Any way of restoring blood flow to heart muscle. This can
be PCI (stents) or bypass surgery.

Collaterals (collateral
vessels)

Tiny detour vessels that grow around a blockage. They
keep the muscle alive. But they rarely carry enough blood
when you exert yourself.

Antegrade approach

Crossing the blockage from the front — the normal
direction of blood flow.

Retrograde approach

Crossing the blockage from the back, by routing wires
through collateral vessels to the far side.

Hybrid algorithm

A step-by-step plan that lets the operator switch between
front and back routes to give the best chance of success.

J-CTO score A score from O up that predicts how hard a blockage will be
to cross. Higher scores mean a tougher case.
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What Is Chronic Total Occlusion?

A chronic total occlusion (CTO) is a heart artery that is 100% blocked. It has stayed blocked
for at least 3 months. It is the most advanced form of coronary artery disease.

The block is usually a firm, aged plug of plaque, scar, and old clot. Over time it hardens. That
Is part of why it is hard to open.

About 1 in 5 people who have a heart catheter test for chest pain are found to have a CTO.

The heart often grows tiny detour vessels around the block. These are called collaterals.
They keep the muscle alive. But they usually cannot carry enough blood when you exert
yourself.

Because collaterals soften the damage, many people have a CTO with no clear heart attack.
The main signs are chest pain or shortness of breath with activity.

CTO PCl is a planned procedure to reopen the artery. It is more involved than a standard
stent. It is best done by doctors who do many of them.
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Why It Matters

A blocked artery can leave heart muscle short of blood during activity. This causes angina
(chest pressure) and breathlessness. These limit dalily life.

Opening the artery is mainly about feeling better. In the EuroCTO trial, a successful CTO
PCI eased angina and improved quality of life more than medicines alone.

The DECISION-CTO trial did not show that CTO PCI lowers heart attack or death rates by
itself. So the goal is symptom relief, not a promise of a longer life.

Success has improved a lot. In expert centers, CTO PCI now works in about 9 out of 10
cases. The chart below shows how success falls as the block gets harder.

Operator experience matters more here than in routine stenting. Guidelines say these cases
should go to skilled CTO doctors at busy centers.

If you also have a complex pattern of disease, your team may discuss bypass surgery
instead. A Heart Team review helps pick the safest path.

Success Goes Down as the Blockage Gets Harder (Expert Centers)

100%
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(easiest) (hardest)

Success in expert centers is high but falls as the blockage gets harder, measured by the J-CTO difficulty score.

The honest goal: CTO PCI is mainly proven to relieve angina and breathlessness and to
improve quality of life (EuroCTO). It has not been shown to lower heart attack or death
rates on its own (DECISION-CTO). We open the artery to help you feel and do better, not
to promise a longer life.
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Risk Factors

Some patients are more likely to develop this condition. Knowing your risk helps your care
team take extra precautions.

Risk Factor Why It Increases Risk

Long-standing
coronary artery
disease

A CTO is the end stage of plaque buildup. The longer disease
goes untreated, the more likely an artery closes completely.

Prior heart attack in
that artery

An old heart attack can leave the artery fully closed at the site of
the damage.

Diabetes Diabetes speeds up and spreads plaque, making total blockages
more common.
Smoking Smoking injures the artery lining and speeds plaque growth and

clotting.

High blood pressure
and high cholesterol

Both drive the plaque buildup that can eventually close an artery.

Older age and prior
bypass surgery

Blockages are more common with age, and grafts from past
bypass surgery can themselves close over time.
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Treatment Options

First, your team decides if opening the artery is worth it. They weigh your symptoms, how
much living muscle the artery feeds, and how hard the case looks.

If symptoms are mild and controlled, medicines alone are a reasonable choice. Good
medical therapy treats the whole artery system, not just one spot.

If symptoms limit you despite medicines, CTO PClI is offered to open the artery and ease
angina.

The operator uses the hybrid algorithm. They may cross from the front (antegrade) or, if
needed, from the back through collaterals (retrograde). The route map below shows the
options.

Once a wire crosses the block, the artery is widened with balloons and held open with one or
more drug-coated stents.

Special tools help with hard, calcified plugs. These devices sand down or crack the calcium.
They include rotational atherectomy (Rotablator), orbital atherectomy (CSI Diamondback),
and intravascular lithotripsy (Shockwave IVL).

Bypass surgery (CABG) is the main alternative when several arteries are blocked in a
complex pattern. The Heart Team helps you choose.

After the procedure you take dual antiplatelet therapy (aspirin plus a second blood thinner)
for a set time to keep the new stent open.

Map the blockage
(angiogram, J-CTO score)

T

Push a soft wire
straight through
the front of
the plug.

Travel just inside
the wall, then
re-enter the
true channel.

Antegrade n
Antegrade e E Switch &
2 dissection Retrograde -
wire re-entry combine

Reach the back
of the plug
through natural
side branches.

If one route
stalls, switch.
Many cases use
two routes.

The hybrid algorithm. The operator picks a route to cross the blockage and switches if one route stalls. Many hard cases use
more than one route.
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Route 1: Antegrade (from the front)

*  The operator pushes a thin, soft wire into the front of the blockage, the way blood normally
flows.

*  Special stiffer wires are swapped in if the plug is firm.
* This is the first choice for shorter, softer, straighter blockages.

*  When it works, it is often the quickest route.

Route 2: Antegrade dissection and re-entry
* If a wire cannot go straight through, it travels in the artery wall just around the plug.
* Are-entry tool then steers the wire back into the true channel past the block.
* This is useful for long blockages that resist a straight crossing.

* It adds steps but can rescue a case that the front route alone could not finish.

Route 3: Retrograde (from the back)

*  The operator routes wires through the tiny natural detour vessels (collaterals) to reach the
far side of the block.

*  Crossing then happens from the back toward the front.
* This is reserved for the hardest blockages or after the front route stalls.

* It takes more time and skill, which is why these cases belong at high-volume centers.

Why experience matters: CTO PCI is one of the most complex jobs in cardiology.
Success climbs and risk falls when the operator does many of these each year. Guidelines
steer these cases to skilled CTO operators at high-volume centers. It is fair to ask how
many your operator does.
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Comfort Measures at Home (No Medication Needed)

These simple steps support healing and ease symptoms. Use them alongside any medication
your doctor prescribes.

Pace activity in the days after the procedure. Most people return to light routines within a few
days, but avoid heavy lifting until your team clears you.

Care for the wrist or groin puncture site. Keep it clean and dry, and watch for swelling,
bleeding, or growing bruising.

Drink fluids as advised to help clear the contrast dye from your kidneys.
Keep moving gently. Short, frequent walks lower the risk of clots and help you recover.

Stop smoking and keep up heart-healthy eating. This protects the rest of your arteries and
the newly opened one.

Go to cardiac rehab if it is offered. Coached exercise safely rebuilds your stamina.
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Risks, Benefits, and Alternatives

Every choice has trade-offs. Use this table to start the shared decision conversation.

Option

CTO PCI (open
the artery with
stents)

Risks

Higher than a routine
stent: artery tear or
perforation (about 3
in 100), fluid around
the heart needing
drainage (about 1 in
100), kidney strain
from dye, radiation
exposure, rare heart
attack or stroke.

EEIEES

Eases angina and
breathlessness.
Improves quality of
life when the artery
feeds living muscle.
About 9 in 10
succeed in expert
hands. Avoids open
surgery.

Alternatives

Medicines alone.
Bypass surgery.
Doing nothing if
symptoms are mild.

Optimal medical
therapy alone

Symptoms may
persist or limit you.
Does not reopen the
artery.

No procedure risk.
Treats the whole
artery system. A
sound first step for
mild, controlled
symptoms.

CTO PCI later if
symptoms worsen.
Bypass surgery for
complex disease.

Bypass surgery
(CABG)

Major open surgery:
longer recovery,
wound and lung risks,
stroke risk. Not
needed for a single
blockage.

Best durable option
when several arteries
are blocked in a
complex pattern,
especially with
diabetes.

CTO PCI for one or
two vessels.
Medicines alone for
mild disease.
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Common Misconceptions

Myth Reality

A 100% blocked artery can never be
reopened.

Not true. With modern wires, tools, and the
hybrid technique, expert operators reopen about
9 out of 10 CTOs. A total block is harder than a
partial one, but it is often fixable.

If | have collaterals, | do not need
anything done.

Collaterals keep the muscle alive, but they rarely
carry enough blood during exertion. That is why
many people still get chest pain or
breathlessness with activity.

Opening the artery will make me live
longer.

The honest answer is that CTO PCI is mainly
proven to relieve symptoms, not to extend life.
The DECISION-CTO trial did not show a
survival benefit. We open it to help you feel and
do better.

It is just a routine stent, so any
cardiologist can do it.

CTO PCl is one of the most complex procedures
in cardiology. Results are much better with
operators who do many of them. Guidelines
steer these cases to high-volume CTO centers.

If the first attempt fails, nothing more can
be done.

A planned second attempt, sometimes at a more
specialized center, often succeeds. A failed first
try does not mean the artery can never be
opened.

Bypass surgery is always better than
stents.

It depends on your pattern of disease. For one
blocked artery, CTO PCI is often the better
choice. For complex multi-vessel disease,
surgery may win. The Heart Team weighs this
with you.
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Possible Complications

Knowing what can go wrong helps you spot problems early. Most complications are
uncommon, especially with treatment.

Where / What What Can Happen

The heart artery The wire or balloon can tear or make a small hole
(perforation) in the artery, seen in about 3 in 100 cases.
Most are sealed during the procedure.

Around the heart (tamponade) A perforation can let blood collect in the sac around the
heart and press on it. This is uncommon (about 1 in 100)
and is treated by draining the fluid.

Heart muscle A small heart attack can happen if a side branch closes
or flow is briefly lost. Serious heart attack during CTO
PCl is rare.

Kidneys The X-ray dye can strain the kidneys, especially if they

are already weak. Fluids and limiting dye lower this risk.

Skin and radiation Long cases use more X-ray time. Rarely this causes a
skin burn or redness. Operators track the dose to keep it
safe.

Access site (wrist or groin) Bleeding, bruising, or a blood vessel injury can occur
where the catheter went in. The wrist route lowers this
risk.

Stroke A clot or debris can rarely travel to the brain during any
heart catheter procedure. This is very uncommon.

This guide is educational only. Always follow your doctor's specific recommendations.
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Plain-Language Risk Snapshot (Expert Centers)

What can happen About how often What we do about it

Procedure succeeds (artery opened) | About 9 in 10 The goal; harder blockages
succeed less often.

Artery tear or small hole (perforation) | About 3 in 100 Usually sealed during the case
with a balloon or coil.

Fluid around the heart needing About 1 in 100 Drained with a small tube; you
drainage are watched closely.
Serious heart attack or stroke Lessthan 1in 100 | Rare; the team acts fast if it
happens.
EE‘-%E This guide is educational only. Always follow your doctor's specific recommendations.
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Points to Know

If you remember nothing else, remember these key points.

A CTO is an artery that has been 100% blocked for at least 3 months. It is the most
advanced form of coronary artery disease.

The main reason to open it is to relieve angina and breathlessness, not to extend life.

In expert centers, CTO PCI succeeds in about 9 out of 10 cases. Harder blockages have
lower success.

Operator experience matters. These cases belong with skilled CTO operators at
high-volume centers.

The hybrid technique lets the operator approach the block from the front or the back, and
switch if needed.

Risks are higher than a routine stent, but serious complications are still uncommon.
Medicines alone are a fair choice if your symptoms are mild and controlled.

Bypass surgery is the main alternative for complex multi-vessel disease. Ask about a Heart
Team review.
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When to Call Us - and When to Call 911

If you are not sure, call. We would rather hear from you twice than miss a real problem.

Chest pain or pressure that is severe, lasts more than a few minutes, or spreads to the arm,
jaw, or back — call 911.

Sudden shortness of breath, fainting, or a cold sweat — call 911.
Bleeding at the wrist or groin site that does not stop with firm pressure — call 911 if heavy.

A puncture site that becomes swollen, very painful, or develops a growing lump — call us
today.

Fever, chills, or spreading redness at the puncture site — call us today.
Return of your old chest pain or breathlessness with activity — call us this week.
Much less urine, swelling, or feeling unwell in the days after dye exposure — call us today.

Any new or worsening symptom you are unsure about — call us. We would rather hear from
you twice.

Office: (727) 943-5200
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Trusted Resources

The links below are the trusted resources Dr. Ali used to write this guide and that he
recommends you visit for more information. Each is a clickable link in the digital version and a
Short.io tracked URL on the printed version.

Cleveland Clinic — Chronic Total Occlusion - Patient-friendly overview of a fully blocked
artery and how CTO PCI opens it.

Mayo Clinic — Coronary Artery Disease - Plain-language guide to the artery disease and
angina that lead to a CTO.

American Heart Association — Cardiac Procedures and Surgeries - AHA patient hub on
angioplasty, stents, and bypass surgery.

Our guide: Coronary Artery Disease - Start here to understand the plaque buildup that leads
to a chronic total occlusion.

Our guide: Angioplasty and Stents - How balloons and stents open a narrowed artery — the
foundation CTO PCI builds on.
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https://my.clevelandclinic.org/health/diseases/22650-chronic-total-occlusion
https://www.mayoclinic.org/diseases-conditions/coronary-artery-disease/symptoms-causes/syc-20350613
https://www.heart.org/en/health-topics/heart-attack/treatment-of-a-heart-attack/cardiac-procedures-and-surgeries
https://go.riasalimd.com/cad-guide
https://go.riasalimd.com/angioplasty-stents-guide

Sources Used to Build This Guide

Every recommendation in this guide is grounded in one or more of the studies, guidelines, or
trusted resources below. Short links are tracked so Dr. Ali can see which references patients
are reading; nothing personally identifying is captured.

Cleveland Clinic — Chronic Total Occlusion (CTO) [Clinical]

Patient overview of a 100%-blocked artery and the specialized opening procedure.

DECISION-CTO — PCI vs Medical Therapy for CTO (Circulation 2019) [Clinical Trial]

Major RCT on symptom/quality-of-life outcomes of CTO PCI vs optimal medical therapy.

EuroCTO — Revascularization or Optimal Medical Therapy of CTO (EHJ 2018) [Clinical Trial]
RCT supporting angina/quality-of-life benefit from successful CTO PCI.

2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization [Guideline]
Guideline framing for CTO revascularization indications and operator expertise.

Hybrid Approach to CTO PClI — PROGRESS-CTO Reqistry (JACC Cardiovasc Interv 2018) [Clinical Trial]

Defines the hybrid algorithm (antegrade wire, antegrade dissection re-entry, retrograde) and reports modern
success and complication rates from a large multicenter registry.

2018 ESC/EACTS Guidelines on Myocardial Revascularization (Eur Heart J) [Guideline]

European guideline support for CTO PCI in symptomatic patients with appropriate expertise.

J-CTO Score — Multicenter CTO Reqistry of Japan (JACC Cardiovasc Interv 2011) [Clinical Trial]

Origin of the J-CTO difficulty score used to predict how hard a blockage will be to cross.

Mayo Clinic — Coronary Artery Disease [Clinical]
Plain-language framing of the coronary artery disease and angina that underlie a CTO.
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https://my.clevelandclinic.org/health/diseases/22650-chronic-total-occlusion
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.031313
https://pubmed.ncbi.nlm.nih.gov/29365084/
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001038
https://www.jacc.org/doi/10.1016/j.jcin.2018.02.036
https://pubmed.ncbi.nlm.nih.gov/30165437/
https://www.jacc.org/doi/10.1016/j.jcin.2010.09.024
https://www.mayoclinic.org/diseases-conditions/coronary-artery-disease/symptoms-causes/syc-20350613
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Rias KS Ali, MD FACC | Board Certified in Interventional Cardiology & Cardiovascular Disease
4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
Version: 2026-08-16

Reviewer note: Reviewed: Cleveland Clinic, Mayo Clinic, and AHA patient pages. This guide adds an artery
before-and-after diagram, a hybrid route map, a success chart, a plain-language risk table, and an RBA section. It
draws on DECISION-CTO, EuroCTO, and PROGRESS-CTO data.

Disclaimer

This guide is for educational purposes only and does not replace medical advice from your physician.
Recommendations may not apply to every patient. Always follow the specific instructions of Dr. Ali and your care
team. In an emergency call 911 or go to the nearest emergency department.
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Take This Guide With You
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