Understanding IVUS and OCT

Looking Inside the Artery to Measure and Guide Your Stent

A tiny camera-on-a-wire that shows the true size of your artery from the inside.

IVUS & OCT — Seeing the Artery From the Inside

Measuring from the inside to size the stent
A shadow vs a slice through the wall S e D RO D0
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Names & Terms You Will Hear

Intravascular ultrasound A thin wire with a tiny ultrasound tip. It uses sound waves

(IVUS) to make a cross-section picture of the artery from the
inside.

Optical coherence A thin wire with a tiny light tip. It uses light, like a very fine

tomography (OCT) radar, to make a sharper cross-section picture of the artery
wall.

Intravascular imaging The name for both tools as a group. It means a picture

taken from inside the artery, not just from outside with dye.

Coronary angiogram The standard dye-and-x-ray picture taken during a cath. It
shows the outline of the channel but not the thickness of
the wall.

Lumen The open channel inside the artery where blood flows.

IVUS and OCT measure its true size in millimeters.

Plaque The fatty, sometimes hard buildup in the artery wall.
Imaging shows how much there is, how hard it is, and
where it sits.

Stent optimization Using the picture to confirm the stent is fully open, the right

size, and well placed against the wall before the cath ends.

Minimal stent area (MSA) The narrowest spot inside a placed stent. A bigger, fully
open stent area is linked to better long-term results.

This guide is educational only. Always follow your doctor's specific recommendations.
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What Is IVUS and OCT?

IVUS and OCT are two ways to take a picture from INSIDE a heart artery. A very thin wire
with a tiny tip is passed into the artery during a cardiac catheterization.

A standard angiogram uses dye and x-ray to show the outline of the open channel. It is like a
shadow seen from far away. It does not show the thickness of the wall.

IVUS uses sound waves. It sees deep into the wall and works well even with blood in the
way. It is a workhorse for sizing arteries and for hard, blocked vessels.

OCT uses light. It gives a much sharper picture of the inner surface and the edges of a stent.
The artery is briefly flushed clear so the light can work.

Both tools make a 360-degree cross-section, like slicing the artery and looking at the cut
end. The doctor sees the true width, the amount of plaque, and how hard it is.

These tools are used during the same cath. They add a few minutes and a small amount of
extra contrast, but no separate procedure or second trip.

How this fits the rest of your care: IVUS and OCT are done during a coronary
angiogram and help guide angioplasty and stents. For borderline narrowings, a
pressure-wire test (EER or iFR) answers a different question — whether a blockage is
starving the muscle of blood. To learn about the underlying disease, see our coronary
artery disease guide.

= = This guide is educational only. Always follow your doctor's specific recommendations.

i E‘-% 4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
, - Online: https://go.riasalimd.com/ivus-oct-guide

[ 2

3o0fl19|Page

Visit
RiasAliMD.com Contact Info



https://go.riasalimd.com/angiogram-guide
https://go.riasalimd.com/angiogram-guide
https://go.riasalimd.com/angioplasty-stents-guide
https://go.riasalimd.com/ffr-guide
https://go.riasalimd.com/cad-guide
https://go.riasalimd.com/cad-guide

Why It Matters

An angiogram alone can fool the eye. A spot that looks fine can hide a lot of plaque. A spot
that looks tight may be milder than it appears.

IVUS and OCT measure the artery in millimeters. This helps the doctor pick the right stent
size the first time, instead of guessing from a shadow.

After a stent is placed, imaging confirms it is fully open and sized to the wall. It also checks
for a tear or trapped plaque at the edges. These hidden problems cause later trouble.

Large studies show this matters. A review that pooled more than 20 trials and over 15,000
patients found that imaging lowered cardiac death and more than halved stent clots,
compared with dye alone.

The benefit is greatest in harder cases: long blockages, the left main artery, branch points,
hard calcium, and re-do stents. The 2021 national guideline supports imaging for these
stents.

Seeing the real artery also prevents over-treatment. If imaging shows a spot is not truly
severe, you may be able to avoid a stent you do not need.

Guiding the Stent With Imaging Lowers Bad Outcomes

16 4 = Imaging-guided (IVUS/OCT)
m Angiography alone

14.1

Event rate (%) — lower is better

Stent thrombosis 2-yr major events 1-yr target-vessel
(ILUMIEN IV, %) bifurcation (OCTOBER, %) failure (IVUS-XPL, %)

In named trials, guiding the stent with inside-the-artery imaging lowered stent clots (ILUMIEN 1V), 2-year major events at
branch points (OCTOBER), and 1-year target-vessel failure (IVUS-XPL) compared with using x-ray dye alone. Lower bars are
better.
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Who Benefits Most From Inside-the-Artery Imaging

Situation Why imaging helps Typical benefit
Simple, clearly normal or The dye picture is already clear Small — angiogram
clearly severe artery alone is often enough
Borderline or confusing Settles whether a stent is truly Moderate — can
blockage needed confirm or avoid a stent

Left main, branch point, or Precise sizing in high-stakes spots  Large — fewer clots

long blockage and repeat procedures
Heavy calcium or a re-do Shows calcium depth and the Largest — guides
stent cause of failure special prep and a

durable result

What the big studies showed: Trials such as IVUS-XPL and ILUMIEN lll proved that
imaging-guided stents are placed bigger and better than with dye alone. ILUMIEN IV and
OCTOBER (both 2023) then showed fewer stent clots and fewer major events at branch
points. A pooled review of more than 20 trials and over 15,000 patients found fewer
cardiac deaths and more than half the stent clots with imaging guidance. The 2021
national guideline supports using IVUS or OCT for complex stents.

= = This guide is educational only. Always follow your doctor's specific recommendations.
i E‘-% 4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
' Online: https://go.riasalimd.com/ivus-oct-guide
-

Visit 50f19|Page

RiasAliMD.com Contact Info



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

Complex or unclear
angiogram

When the dye picture is borderline or confusing, imaging settles
whether a blockage is truly severe and needs a stent.

Left main or
branch-point disease

These high-stakes spots are hard to size by dye alone. Imaging
lowers the chance of an under-sized or poorly placed stent.

Heavy calcium in the
artery

Hard, chalky plaque resists stents. IVUS shows how deep the
calcium is and whether special prep (like a drill or shockwave) is
needed first.

Long blockages or
several stents

Longer treated segments have more room for error. Precise sizing
and full expansion lower the risk of a clot or re-narrowing.

A stent that
re-narrowed or clotted
before

Imaging finds the cause — under-expansion, a missed tear, or
new plaque — so the re-do is done right.

Higher bleeding or
kidney risk

When a patient cannot tolerate repeat procedures, getting the
stent right the first time with imaging is especially valuable.
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Treatment Options

IVUS and OCT are not separate procedures. They are done during a cardiac catheterization
or angioplasty, through the same wrist or groin access already in place.

Before the stent: the wire is passed across the blockage to measure the true size, the length
of disease, and how hard the plaque is. This guides the stent choice and any prep for
calcium.

After the stent: the same wire confirms the stent is fully open, the right size, well placed, and
free of tears or trapped plaque at the edges. Small touch-ups can be made on the spot.

IVUS works in nearly any artery and does not need the vessel cleared of blood. It is
preferred for large arteries, the left main, and when we must spare the kidneys.

OCT gives the sharpest detail of the stent and the artery surface. It needs a brief clear flush,
so it is used a little less in large vessels or weak kidneys.

The choice of IVUS or OCT depends on the artery, the question we are asking, and your
kidneys. Often either works well, and your doctor picks the best fit.

The added time is usually only a few minutes, and the extra dye is small. There is no special
recovery beyond the cath or stent itself.

Two Tools, Different Strengths

IVUS — sound waves OCT — light waves

Picture
sharpness

Works through
blood

Sees deep
into the wall

IVUS uses sound waves: it sees deep into the wall and works through blood, making it a workhorse for large vessels, the left
main, and calcium. OCT uses light: it gives the sharpest detalil of the stent edges and artery surface, but needs a brief clear
flush.
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IVUS — Sound Waves, Sees Deep

Uses ultrasound, the same kind of sound waves used to image a baby, but from a tip the
size of a wire.

Sees deep into the full thickness of the artery wall, so it measures total vessel size well.
Works right through blood, so it does not need the artery cleared with a flush.
Uses little or no extra contrast dye, which protects weak kidneys.

A workhorse for the left main, very large vessels, and arteries with heavy calcium.
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OCT — Light Waves, Sharpest Detalil

Uses light, like a very fine optical radar, to make an extremely sharp picture.

Shows fine detail of the inner surface and the metal edges (struts) of a stent.

Excellent for finding small tears, uncovered edges, and stent problems after placement.

Needs a brief clear flush of the artery so the light can work, which adds a small amount of

dye.

Used a little less in very large vessels or when kidney function is weak.

What the Imaging Wire Does — Before and After the Stent

Before: Measure

« Find the true artery size

* Measure the length of
disease

¢ Check how hard the
plaque is

* Pick the right stent size

Before: Plan

» Spot heavy calcium

« Decide if drilling or
shockwave is needed

« Find healthy landing zones

¢ Avoid an under-sized stent

After: Confirm

» Check the stent is fully
open

» Confirm it is sized to the
wall

* Look for tears at the edges

* Find trapped plaque

After: Fix

* Re-open under-expanded
spots

¢ Add a stent if an edge is
uncovered

e Smooth out a tear

e Lock in a durable result
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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.

There is nothing extra you need to do at home for IVUS or OCT itself. Your recovery follows
the rules for your cath or stent procedure.

Drink fluids before and after, as your team advises, to help your kidneys clear the contrast
dye.

Rest the access site (wrist or groin) as instructed, and avoid heavy lifting for the time your
team gives you.

Ask for a copy of your pictures or a simple summary. Seeing your own artery can make the
plan easier to understand and follow.

Keep taking your heart medications, especially any blood thinners after a stent, exactly as
prescribed.
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Risks, Benefits, and Alternatives

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

Option

Imaging-guided
stenting (IVUS or

Risks

A few extra minutes;
small extra contrast;

EEIEES

Right-sized, fully
open stent; fewer

Alternatives

Angiogram (dye)
alone; pressure-wire

contrast); less depth
in very large vessels;
harder in weak
kidneys.

stent edges and
artery surface;
excellent for finding
tears and stent
problems.

OCT) rare wire-related stent clots and repeat | testing (FFR/iIFR) for
artery injury or spasm | procedures; lower borderline spots;
(well under 1 in 100); cardiac death in medicine-first care for
OCT needs a brief trials; can avoid a stable disease.
clear flush. stent you do not
need.
IVUS (sound Slightly less surface Sees deep into the OCT for sharper
waves) detail than OCT; wall; works through detail; angiogram
same small blood; uses little or no | alone; FFR/IFR
wire-related risks. extra contrast; ideal pressure testing.
for left main, large
vessels, and calcium.
OCT (light Needs a brief clear Sharpest, most IVUS when contrast
waves) flush (a little extra detailed picture of the | or depth is a concern;

angiogram alone;
FFR/IFR.

Angiogram (dye)
alone

Shows only the
outline; can miss
hidden plaque, true
size, calcium depth,
and stent problems;
tied to more stent
clots in trials.

Faster; no extra wire
or contrast; fine for
simple, clearly
normal-or-severe
arteries.

Add IVUS or OCT for
complex or unclear
stents; FFR/IFR for
borderline
narrowings.

Visit
RiasAliMD.com

This guide is educational only. Always follow your doctor's specific recommendations.
4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com

Online: https://go.riasalimd.com/ivus-oct-guide

11of19|Page

Contact Info




Common Misconceptions

Myth Reality

IVUS or OCT is a separate surgery or a
second trip.

No. Both are done during the cath you are
already having, through the same wrist or groin
access. They add only a few minutes.

An angiogram already shows everything,
so this is unnecessary.

An angiogram shows the outline of the channel,
like a shadow. It cannot show the thickness of
the wall, the true size, hidden plaque, or how
well a stent is expanded. Imaging from inside
fills those gaps.

IVUS and OCT are the same thing.

They answer the same question but in different
ways. IVUS uses sound waves and sees deep
into the wall; OCT uses light and gives a sharper
surface picture. Your doctor picks the better fit
for your artery.

This imaging treats the blockage.

It does not treat anything. It measures and
guides. The treatment is still the balloon and
stent. Imaging just helps the doctor do it right
and check the result.

It is risky to put another wire in my artery.

The added risk is very small — well under 1 in
100 for a wire-related problem. For complex
stents, the benefit of getting it right clearly
outweighs this small risk.

Imaging means | definitely need a stent.

Sometimes the opposite. If imaging shows a
spot is not truly severe, it can help you AVOID a
stent you do not need.

More contrast dye from imaging will hurt

The extra dye is small, and IVUS uses little or

my kidneys. none. If your kidneys are weak, your team
chooses the tool and technique that protect
them.
EE‘-%E This guide is educational only. Always follow your doctor's specific recommendations.
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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

Artery spasm or irritation Passing the imaging wire can briefly tighten or irritate the
artery. This is usually mild, temporary, and treated with
medicine through the catheter.

Small artery tear from the wire Very rarely, the wire causes a small tear in the wall (well
under 1 in 100). Most are minor and treated in the same
procedure.

Extra dye effect on the kidneys Imaging adds a little dye (less with IVUS). In weak
kidneys this can briefly lower kidney function. Fluids and
tool choice cut the risk.

A slightly longer procedure Imaging adds a few minutes. This is a trade-off, not a true
harm. A better-placed stent in hard cases is worth it.

Rare access-site problems Imaging uses the same wrist or groin access. So the
small risks of bleeding or bruising are the same as the
cath, not added on top.

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.

IVUS and OCT take a picture from INSIDE the artery — a full cross-section the angiogram
cannot show.

IVUS uses sound waves and sees deep; OCT uses light and gives the sharpest detail. Both
answer the same question.

They are done during your cath or stent — no separate procedure, just a few extra minutes.

Imaging helps pick the right stent size and confirms it is fully open, sized to the wall, and free
of hidden problems.

In pooled trials, imaging lowered cardiac death and cut stent clots by more than half, versus
dye alone.

The benefit is largest in hard cases: left main, branch points, long blockages, calcium, and
re-do stents.

Seeing the real artery can also help you avoid a stent you do not need.

Ask whether IVUS or OCT will be used for your stent — it is a fair and helpful question.
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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 does not go away with rest or nitroglycerin — call 911.

Sudden weakness, slurred speech, facial droop, or vision change — call 911 (possible
stroke).

Bleeding at the wrist or groin site that does not stop with 10 minutes of firm pressure — call
911.

A new, painful, or growing lump or bruise at the access site — call us today.

Hand or leg turning cold, pale, or blue after the procedure — call us today; if severe, call
911.

Fever over 100.4 degrees F, chills, or drainage from the puncture site — call us today.

Much less urine than normal, or new puffiness, in the days after dye — call us; this can
signal a kidney effect.

If you are unsure about any symptom, call. We would rather hear from you twice than miss a
real problem.

Office: (727) 943-5200

= = This guide is educational only. Always follow your doctor's specific recommendations.

i E‘-% 4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
, - Online: https://go.riasalimd.com/ivus-oct-guide

[ .

Visit 150f19|Page

RiasAliMD.com Contact Info



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 — Intravascular Ultrasound (IVUS) - Patient-friendly overview of
inside-the-artery imaging during a cath.

Mayo Clinic — Coronary Angioplasty and Stents - Background on the stent procedure that
IVUS and OCT help guide.

American Heart Association — Cardiac Catheterization - AHA explanation of the cath, the
setting where this imaging is done.

SCAI SecondsCount — Angioplasty and Stenting - Society for Cardiovascular Angiography
and Interventions patient hub.

MedlinePlus — Coronary Angioplasty - NIH/NLM consumer health reference on the stent
procedure.
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https://my.clevelandclinic.org/health/diagnostics/16742-intravascular-ultrasound
https://www.mayoclinic.org/tests-procedures/coronary-angioplasty/about/pac-20384761
https://www.heart.org/en/health-topics/heart-attack/diagnosing-a-heart-attack/cardiac-catheterization
https://www.secondscount.org/treatments/angioplasty-and-stents
https://medlineplus.gov/ency/article/007473.htm

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 — Intravascular Ultrasound (1VUS) [Clinical]

Patient overview of the inside-the-artery imaging used during cath/stenting.

ILUMIEN IlI: OPTIMIZE PCI — OCT vs IVUS vs Angiography-Guided PCI (Lancet 2016) [Clinical Trial]
Pivotal RCT comparing OCT- and IVUS-guided stent optimization to angiography alone.

IVUS-XPL — IVUS-Guided vs Angiography-Guided DES Implantation (JAMA 2015) [Clinical Trial]

RCT showing IVUS-guided stenting reduces major adverse events vs angiography alone.

2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization [Guideline]
Guideline support for intravascular imaging (IVUS/OCT) to guide complex PCI.

ILUMIEN 1V: OPTIMAL PCl — OCT- vs Angiography-Guided Stenting (NEJM 2023) [Clinical Trial]
Largest OCT RCT (2487 pts): larger minimal stent area and lower stent thrombosis (0.5% vs 1.4%) vs
angiography.

OCTOBER — OCT- vs Angiography-Guided PCI in Complex Bifurcations (NEJM 2023) [Clinical Trial]
RCT in complex bifurcations: 2-year MACE 10.1% (OCT) vs 14.1% (angiography).

Stone et al. — Intravascular Imaging-Guided Coronary DES Implantation: Updated Network Meta-Analysis
(Lancet 2024) [Meta Analysis]

Pooled 22 RCTs / ~15,900 patients: imaging cut cardiac death and more than halved stent thrombosis vs
angiography alone.
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https://my.clevelandclinic.org/health/diagnostics/16742-intravascular-ultrasound
https://pubmed.ncbi.nlm.nih.gov/27865443/
https://pubmed.ncbi.nlm.nih.gov/26551304/
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001038
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2307770
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)02454-6/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)02454-6/abstract

About This Guide

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: 2026-08-15

Reviewer note: Reviewed against Cleveland Clinic, Mayo Clinic, and AHA patient pages. Ours adds: a
side-by-side IVUS-versus-OCT strengths panel, a trial-anchored outcomes chart (IVUS-XPL, ILUMIEN III,
ILUMIEN IV, OCTOBER), a color-tinted table of who benefits most, and a plain-English link to the angiogram and
angioplasty/stent guides so the whole cath story fits together.

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

Scan or visit: https://go.riasalimd.com/ivus-oct-guide
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