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1. Anatomy of a Chronic Total Occlusion (CTO) 101

1.1 Anatomy of a Chronic Total Occlusion (CTO) 101

[image: image1.jpg]Anatomy of a Chronic Total
Occlusion (CTO) 101
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1.2 Learning objectives

[image: image2.jpg]Learning objectives

(O select the buttons below to review the learning objectives.

At the end of the module, you should be able to:
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[image: image3.jpg]Learning objectives

(O select the buttons below to review the learning objectives.
At the end of the module, you should be able to:

Define Chronic Total Occlusion
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[image: image4.jpg]Learning objectives

(O select the buttons below to review the learning objectives.

At the end of the module, you should be able to:

Identify the three main challenges of a CTO
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[image: image5.jpg]Learning objectives

(O select the buttons below to review the learning objectives.

At the end of the module, you should be able to:

Recognize the importance of revascularization
of these types of lesions
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[image: image6.jpg]Learning objectives

(O select the buttons below to review the learning objectives.

At the end of the module, you should be able to:

Articulate the needs for specific tools and
techniques during a CTO revasculization
procedure
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1.3 CTO 101 overview

[image: image7.jpg]CTO 101 overview

(© select each button to learn more.
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[image: image8.jpg]CTO 101 overview

(© select each button to learn more.
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[image: image9.jpg]CTO 101 overview

(© select each button to learn more.
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[image: image10.jpg]CTO 101 overview

(© select each button to learn more.
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2. What is a chronic total occlusion?

2.1 What is a chronic total occlusion?

[image: image11.jpg]What is a chronic total occlusion?

(O select each tab to reveal more information.

Stone, eta, Percutaneous Recanalizaton of Chronically Occluded Coronary Arteries: A Consensus Document:
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[image: image12.jpg]What is a chronic total occlusion?

(O select each tab to reveal more information.

A Chronic Total Occlusion (CTO) is defined as:
* A complete (2 99%) blockage of an artery
* Duration > 3 months

Stone, eta, Percutaneous Recanalizaton of Chronically Occluded Coronary Arteries: A Consensus Document:

Part!. Circulation, October 11, 2005, 236472, PHILIPS
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[image: image13.jpg]What is a chronic total occlusion?

(O select each tab to reveal more information.

Study of peripheral CTOs is not as advanced as coronary CTOs,
50 you will often find wider definition of CTO in peripheral
anatomy compared to coronaries. In peripherals, you will often
hear references to “sub-total occlusions” as well as “total
occlusions”.
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Pre-Treatment
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2.2 Anatomy of a CTO

[image: image16.jpg]Anatomy of a CTO

(O Exslore the 3 image below by zooming infout and identifying anatomy.
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2.3 Defining the CTO and a closer look at the proximal cap

[image: image17.jpg]Defining the CTO and a closer look

at the proximal cap

(O select the white arrow to reveal more information.
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[image: image18.jpg]Defining the CTO and a closer look
at the proximal cap

(O select the white arrow to reveal more information.
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[image: image19.jpg]Defining the CTO and a closer look
at the proximal cap

(O select the white arrow to reveal more information.

Notice
Microchannels
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2.4 CTOs – What is the clinical need for treatment?

[image: image22.jpg]CTOs — What is the clinical need for
treatment?

(© select each quotation bubble to reveal more information.

Reconsizason o ity Occdd Cronary At A Consns Dot Pr. ircston, Otosr 11,2005, 236472
o Micoasecio o Pt Recaabon o v i M1 o o Oougiors A S Cots et

2018 Koninkije hilos N Alighis esarvc. Approvcfo el disbuion, DOSGSE3.00 102018 PHILIPS




Untitled Layer 1 (Slide Layer)

[image: image23.jpg]CTOs — What is the clinical need for
treatment?

(© select each quotation bubble to reveal more information.

“.successful recanalization of
CTOs of native coronary
arteries represents the ‘last

frontier’ of PCI.”

- G. Stone, et al
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[image: image24.jpg]CTOs — What is the clinical need for
treatment?

(© select each quotation bubble to reveal more information.

“Chronic total occlusions
remain the Achilles heel of the
percutaneous treatment of

peripheral vascular disease.”

- P. Mossop, et al
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2.5 CTOs are…

[image: image25.jpg]CTOs are...

(O select cach button to reveal more information.
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[image: image26.jpg]CTOs are...

(O select cach button to reveal more information.

Peripheral — Identified in 20% - 40% of all
Comm patients undergoing treatment for PAD

Important to

revascularize
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[image: image27.jpg]CTOs are...

(O select each button to reveal more information.

Commi

Peripheral — Average success rate ~80%
Case time, fluoro time and contrast volume

~2x higher for CTO vs. non-CTO

Important to

revascularize
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[image: image28.jpg]CTOs are...

(O select cach button to reveal more information.

Iyl liclia oMl Peripheral — Relieve claudication, delay
[VZRe0IE b0 or prevent surgery, limb salvage
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2.6 Knowledge check

[image: image29.jpg]Let’s check your knowledge on what we’ve covered so far.
Select the best answer(s) and then SUBMIT.
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2.7 Knowledge check

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image30.jpg]Knowledge check

Question 1 of 3

A Chronic Total Occlusion (CTO) is defined as:

A. A complete (= 99%) blockage of an artery
that has been present for >3 months

B. A 60-80% blockage of an artery that has
been present for >12 months

C. A Sub Acute closure of an artery

D. A complete (= 99%) blockage of an artery 1
month post stent procedure

©2015 Keninkike Phiips NV, All ghts reserved. Approved for internal dstrbution, DO4ESE3.00 102018 PHILIPS




	Correct
	Choice

	X
	A. A complete (≥ 99%) blockage of an artery that has been present for >3 months

	 
	B. A 60-80% blockage of an artery that has been present for >12 months

	 
	C. A Sub Acute closure of an artery

	 
	D. A complete (≥ 99%) blockage of an artery 1 month post stent procedure


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: A. A complete (≥ 99%) blockage of an artery that has been present for >3 months

Correct (Slide Layer)

[image: image31.jpg]Knowledge check

Question 1 of 3

A Chronic Total Occlusion (CTO) is defined as:

® A Ac¢ Correct
thath

That's right! You selected the correct response.

B. A6l
been |

( Continue
C.ASL

D. A complete (= 99%) blockage of an artery 1
month post stent procedure
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[image: image32.jpg]Knowledge check

Question 1 of 3

A Chronic Total Occlusion (CTO) is defined as:

A.Ac¢ Incorrect
O)

thath
The correct response is: A. A complete (2 99%) blockage
of an artery that has been present for >3 months

B. A6l

been |

Continue.
C.ASg

D. A complete (= 99%) blockage of an artery 1
month post stent procedure
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2.8 Knowledge check

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image33.jpg]Knowledge check

Question 2 of 3

There is a clear unmet clinical need for revascularization CTOs
based on these 3 main details:

A. CTOs are Uncommon, Complex and Difficult to
diagnose

B. CTOs are Common, Complex and Important to
Revascularize

C. CTOs are best left to surgical repair, often
cause complications and have high closure rates

D. CTO revascularization is a simple, fast and
common procedure
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	Correct
	Choice

	 
	A. CTOs are Uncommon, Complex and Difficult to diagnose

	X
	B. CTOs are Common, Complex and Important to Revascularize

	 
	C. CTOs are best left to surgical repair, often cause complications and have high closure rates

	 
	D. CTO revascularization is a simple, fast and common procedure


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: B. CTOs are Common, Complex and Important to Revascularize

Correct (Slide Layer)

[image: image34.jpg]Knowledge check

Question 2 of 3

There is a clear unmet clinical need for revascularization CTOs,
based on these 2 main details-

A CTC  Correct
diagnc

That's right! You selected the correct response.

B.CTC
Revas(

cause complications and have high closure rates

D. CTO revascularization is a simple, fast and
common procedure
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[image: image35.jpg]Knowledge check

Question 2 of 3

There is a clear unmet clinical need for revascularization CTOs,
based on these 2 main details-

A.CTC  Incorrect

i g response is: B. CTOs are Common, Complex
and Important to Revascularize
B.CTC
O)
Revas(
C. CT(

cause complications and have high closure rates

D. CTO revascularization is a simple, fast and
common procedure
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2.9 Knowledge check

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image36.jpg]Knowledge check

Question 3 of 3

The proximal cap of a CTO is often

A. Soft and tapered making entrance into the
CTO simple with the right wire

B. Soft Thrombus accessed only by
microchannels

C. Best bypassed by a subintimal technique
D. Calcified and blunt making wire crossing

@) one of the most difficult challenges of
revascularization
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	Correct
	Choice

	 
	A. Soft and tapered making entrance into the CTO simple with the right wire

	 
	B. Soft Thrombus accessed only by microchannels 

	 
	C. Best bypassed by a subintimal technique

	X
	D. Calcified and blunt making wire crossing one of the most difficult challenges of revascularization


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: D. Calcified and blunt making wire crossing one of the most difficult challenges of revascularization.

Correct (Slide Layer)

[image: image37.jpg]Knowledge check

Question 3 of 3

The proximal cap of a CTO is often

A.Sofi  Correct

CTOsi
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Continue
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D. Calcified and blunt making wire crossing
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revascularization
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[image: image38.jpg]Knowledge check

Question 3 of 3

The proximal cap of a CTO is often

A.Soff  Incorrect

CTO si
The correct response is: D. Calcified and blunt making
wire crossing one of the most difficult challenges of
B.SOfl  revascularization.
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D. Calcified and blunt making wire crossing
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revascularization
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3. CTO tool box

3.1 CTO tool box

[image: image39.jpg]CTO tool box

Four major categories of tools

* Guidewires: Used to cross the lesion

* Microcatheters: Add support to the guidewire

* CTO specialty devices: Specifically used to

cross or bypass the CTO

+ IVUS: Aids in identification of plaque
geometry and morphology

Guidewires and microcatheters are the primary tools used for CTO crossing

nep: cadiact.com)/scisnc/articls/pi/S23
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3.2 Guidewires

[image: image40.jpg]Guidewires

(O select each button to learn more.
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[image: image41.jpg]Guidewires

(O select each button to learn more.

Crossing the occlusion with a guidewire is the main
challenge of CTO therapy

i cancadiac.comscencefarcle i E352506715000172
2018 Kninijke il W Aligis eservc. Agprovefo el disbuion, DOSGS63.00 102018 PHILIPS




slide 2 (Slide Layer)

[image: image42.jpg]Guidewires

(O select each button to learn more.

Wide range of specialty guidewires are the primary tool for

CTO crossing
* Most have hydrophilic coatings
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[image: image43.jpg]Guidewires

(O select each button to learn more.

u “Wire escalation” schemes developed to improve crossing
success in coronary CTO crossing and have been adopted

into the PV arena.
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3.3 Guidewires

[image: image44.jpg]Guidewires

“During the course of CTO
therapy, a variety of diverse

guidewires are needed to Average wire use is ~4 per
manage both CTO crossing and SNSRI

subsequent lesion treatment.” .
* Can be as high as 10

different wires

—M. Leon

Leon, Basic Wire Skil and Selection, Complex PCI:Lefe Main and CTO Sumit, February 24, 2012
‘Galassi, The European Registryof Chronic TotalOcclusion, TCT 2011
Morino, eta, In-Hospital Outcomes of Contemporary PClin Patients with CTO, JACC Cardio Intery, 2010, 3(2]-143-51
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[image: image45.jpg]Guidewires

“During the course of CTO
therapy, a variety of diverse

guidewires are needed to Average wire use is ~4 per
manage both CTO crossing and SNSRI

subsequent lesion treatment.” .
* Can be as high as 10

different wires

—M. Leon

Leon, Basic Wire Skil and Selection, Complex PCI:Lefe Main and CTO Sumit, February 24, 2012
‘Galassi, The European Registryof Chronic TotalOcclusion, TCT 2011
Morino, eta, In-Hospital Outcomes of Contemporary PClin Patients with CTO, JACC Cardio Intery, 2010, 3(2]-143-51
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3.4 Key takeaway #1

[image: image46.jpg]Key takeaway #1

(O select the key to review the first key takeaway.
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[image: image47.jpg]Key takeaway #1

(O select the key to review the first key takeaway.

Crossing the occlusion with a guidewire
is the main challenge of CTO therapy
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3.5 Microcatheters

[image: image48.jpg]Microcatheters

(O select each tab to reveal more information.

What is a
microcatheter?

Three important
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[image: image49.jpg]Microcatheters

(O select each tab to reveal more information.

Small diameter catheters used in a variety of
coronary and peripheral interventional procedures

What is a
microcatheter?

Microcatheter

Stone, eta, Percutaneous Recanalizaton of Chronically Occluded Coronary Arteries: A Consensus Document:

Partl. Circulaion, Octaber 11, 2005, 236472
PHILIPS
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[image: image50.jpg]Microcatheters

(O select each tab to reveal more information.

+ Provide additional support for the wire
« Facilitate wire exchange
* Minimize contrast with localized

What is a
microcatheter?

jections

Microcatheter

Stone, eta, Percutaneous Recanalizaton of Chronically Occluded Coronary Arteries: A Consensus Document:
Parc . Circulation, October 11, 2005, 236472
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3.6 Key takeaway #2

[image: image51.jpg]Key takeaway #2

(O select the key to review the second key takeaway.
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[image: image52.jpg]Key takeaway #2

(O select the key to review the second key takeaway.

In CTO cases, microcatheters....

* Provide additional support for the wire

* Facilitate wire exchange

* Minimize contrast with localized
injections
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3.7 CTO specialty devices

[image: image53.jpg]CTO specialty devices

Select each flashcard for examples of devices designed specifically to help guidewire
cross the occlusion.

Example 1 Example 2 Example 3
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[image: image54.jpg]CTO specialty devices

Select each flashcard for examples of devices designed specifically to help guidewire
cross the occlusion.

Pioneer
IVUS-guided
re-entry
device

Example 2 Example 3
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[image: image55.jpg]CTO specialty devices

Select each flashcard for examples of devices designed specifically to help guidewire
cross the occlusion.

Avinger’s
Example 1 Wildcat Example 3
Catheter

PHILIPS
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[image: image56.jpg]CTO specialty devices

Select each flashcard for examples of devices designed specifically to help guidewire
cross the occlusion.

The Crosser
Example 2 Catheter

Example 1

PHILIPS

©2015 Koninkijke Pillps N.V. Al ightsreserved. Approved for incernal distribution. DO46583.00 102018




3.8 IVUS

[image: image57.jpg]IVUS

Role for IVUS in CTO cases:
* Confirms wire position in true or false lumen

* Sizes the vessel to help with treatment strategy

« Identifies plaque type to aid in treatment
strategy
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3.9 IVUS to: Guide the wire to the cap

[image: image58.jpg]IVUS to: Guide the wire to the cap

(O Explore the 3D image below and locate the proximal cap. Angiography is unlikely to
a "stumpless CTO" in an occluded branch.

Web Object

Address
fttpsy/humen biodiaital.com/widgets/volcanof?
fent/Volcano/CTO stimpless jsonelbgstd blackeii-penel~fzlseBia
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3.10 IVUS to: Guide the wire to the cap

[image: image59.jpg]IVUS to: Guide the wire to the cap

(O select the buttons to enlarge each image.

Identify proximal cap from a side branch and guide wire
penetration into cap.

Cl

to enlarge ck to enlarge

IVUS and angio imsges courtesy of . Craig Thompson
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enlarge 1 (Slide Layer)

[image: image60.jpg]IWUS and angio imsges courtesy of Dr.Craig Thompson.
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enlarge 2 (Slide Layer)

[image: image61.jpg]acse 3

/. Befetration wire is
**“surrounded by plague

Calcium is distinguished by
acoustic shadowing

IVUS and angio imsges courtesy of . Craig Thompson
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3.11 IVUS to: Confirm wire position

[image: image62.jpg]IVUS to: Confirm wire position

(O select each hotspot to display more information.

Compresseditrue fumen
(separate soholucent area)

Demonstrated by plague or the
normal 3-layer vesselappearance

surrounding the catheten
AN
\

¢ té\

S SSi—False Lumen

IVUS and angio imsges courtesy of . Craig Thompson
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3.12 IVUS to: Size the vessel and confirm morphology

[image: image63.jpg]IVUS to: Size the vessel and confirm
morphology

« Distal vessel often
underfilled from
lack of flow*

* IVUS helps with

treatment strategy
- Balloon and stent sizing

- Plaque characterization
- Confirm result

Adventitia

1-Joyal et . Tne Retrograde Technius for Recanalizaton of Chronic Total Occlusions. JACC Inty 2012;5:1-11, AbbotCTO
Resourcas Book, Marco & Serra 2005

Image o File With Philis
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[image: image64.jpg]IVUS to: Size the vessel and confirm
morphology

« Distal vessel often
underfilled from
lack of flow*

* IVUS helps with

treatment strategy
- Balloon and stent sizing

- Plaque characterization
- Confirm result

Adventitia

1-Joyal et . Tne Retrograde Technius for Recanalizaton of Chronic Total Occlusions. JACC Inty 2012;5:1-11, AbbotCTO
Resourcas Book, Marco & Serra 2005

Image o File With Philis
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3.13 Key takeaway #3

[image: image65.jpg]Key takeaway #3

(O select the key to review the third key takeaway.
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[image: image66.jpg]Key takeaway #3

(O select the key to review the third key takeaway.

In CTO cases, IVUS....18

* Confirms wire position in true or
false lumen

* Sizes the vessel to help with
treatment strategy

« Identifies plaque type to aid in
treatment strategy
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3.14 Knowledge check

[image: image67.jpg]Let’s check your knowledge on what we’ve covered so far.
Select the best answer(s) and then SUBMIT.
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3.15 Knowledge check

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image68.jpg]Knowledge check

Question 1 0f 4
& are the two primary tools used to cross a CTO.
A. Laser Atherectomy & Re-Entry Catheters
®) B. Guidewires & Microcatheters
C. Guidewires & Atherectomy Devices

D. Microcatheters & IVUS
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	Correct
	Choice

	 
	A. Laser Atherectomy & Re-Entry Catheters

	X
	B. Guidewires & Microcatheters

	 
	C. Guidewires & Atherectomy Devices

	 
	D. Microcatheters & IVUS


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: B. Guidewires & Microcatheters

Correct (Slide Layer)

[image: image69.jpg]Knowledge check

Question 10f 4

& are the two primary tools used to,
A.lasit Correct

: T
@) B. Guii  That'sright! You selected the correct response.

C. Guit

Continue
D. Mic_
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Incorrect (Slide Layer)

[image: image70.jpg]Knowledge check

Question 10f 4

& are the two primary tools used to

A.last Incorrect

@) B.Guii  The correct response is: B. Guidewires & Microcatheters

C. Guit

D. Mic_
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3.16 Knowledge check

 (Multiple Response, 10 points, 1 attempt permitted)

[image: image71.jpg]Knowledge check

Question 2 of 4

Select three important uses of a microcatheter during CTO
revascularization.

A. Access the Common Femoral Artery
+| B. Provide additional wire support
+| C. Facilitate Guidewire Exchange

+| D. Minimize contrast in localized injections
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	Correct
	Choice

	 
	A. Access the Common Femoral Artery

	X
	B. Provide additional wire support

	X
	C. Facilitate Guidewire Exchange

	X
	D. Minimize contrast in localized injections


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: B., C., & D.

Correct (Slide Layer)

[image: image72.jpg]Knowledge check

Question 2 of 4

Select three important uses of a microcatheter during CTO
revasculari
Correct

A.AcC  That's right! You selected the correct response.
¥ B.Proy

V] c.Faci (_contmee_]

+| D. Minimize contrast in localized injections
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Incorrect (Slide Layer)

[image: image73.jpg]Knowledge check

Question 2 of 4

Select three important uses of a microcatheter during CTO
revasculari
Incorrect

A.AcC  The correct response is:

¥ B.Proy
«| C.Faci L_]clm =

+| D. Minimize contrast in localized injections
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3.17 Knowledge check

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image74.jpg]Knowledge check

Question 3 of 4

IVUS can be useful in a CTO case by:

A. Burrowing through the CTO via
microchannels

@) B. Confirming wire placement in True Lumen

C. Wire Exchange

D. Localized Contrast injections
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	Correct
	Choice

	 
	A. Burrowing through the CTO via microchannels

	X
	B. Confirming wire placement in True Lumen

	 
	C. Wire Exchange

	 
	D. Localized Contrast injections


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: B. Confirming wire placement in True Lumen

Correct (Slide Layer)

[image: image75.jpg]Knowledge check

Question 3 of 4

IVUS can be useful in a CTO case by:

A.Bur  Correct

microt
That's right! You selected the correct response.

@) B. Con

C. Wir Cor

D. Localized Contrast injections
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Incorrect (Slide Layer)

[image: image76.jpg]Knowledge check

Question 3 of 4

IVUS can be useful in a CTO case by:

A.Bur Incorrect

microt
The correct response is: B. Confirming wire placement in
True Lumen
@) B. Con
C. Wir

Cor

D. Localized Contrast injections
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3.18 Knowledge check

 (Multiple Choice, 10 points, 1 attempt permitted)

[image: image77.jpg]Knowledge check

Question 4 of 4
CTO Specialty devices are often bail-out devices and used in:
A. ~98% of CTO cases
B. ~45% of CTO cases
®) C.~10% of CTO cases

D. Coronary CTO Cases only

PHILIPS
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	Correct
	Choice

	 
	A. ~98% of CTO cases

	 
	B. ~45% of CTO cases

	X
	C. ~10% of CTO cases

	 
	D. Coronary CTO Cases only


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

The correct response is: C.~10% of CTO cases

Correct (Slide Layer)

[image: image78.jpg]Knowledge check

Question 4 of 4

CTO Specialty devices are often bail-out devices and used in:

A.~98 Correct

That's right! You selected the correct response.

B.~45

®) C.~10
Continue

D. Cor.

PHILIPS
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Incorrect (Slide Layer)

[image: image79.jpg]Knowledge check

Question 4 of 4

CTO Specialty devices are often bail-out devices and used in:

A.~98 Incorrect

B.~45 The comect response is: C:

® C.~10 )

Continue.

D. Cor.

PHILIPS
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4. Introduction to CTO techniques

4.1 Introduction to CTO techniques

[image: image80.jpg]Introduction to CTO techniques

(O select each button to display the topics that are covered in ths section.

iserbution. D046583.00 102018 PHILIPS





slide 1 (Slide Layer)

[image: image81.jpg]Introduction to CTO techniques

(O select each button to display the topics that are covered in ths section.

Antegrade versus retrograde
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[image: image82.jpg]Introduction to CTO techniques

(O select each button to display the topics that are covered in ths section.

. True lumen versus subintimal
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[image: image83.jpg]Introduction to CTO techniques

(O select each button to display the topics that are covered in ths section.

The Hybrid Approach

rion. D046523-00 102018 PHILIPS





4.2 Antegrade - Peripheral

[image: image84.jpg]Antegrade - Peripheral

(O select each hotspot to display more information.

Definition: wire is advanced through the CTO in the normal
direction of blood flow in the vessel

Proximal cap of CTO -0

Contralateral
(opposite side)
access

« Ipsilateral (same side) access possible for SFA and below-the-knee CTOs
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4.3 Retrograde - Peripheral

[image: image85.jpg]Retrograde - Peripheral

(O select each hotspot to display more information.

Definition: wire is advanced through the CTO against the
usual direction of blood flow in the vessel

Distal cap of CTO

Ipsilateral (same
side) access
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4.4 True lumen vs. subintimal

[image: image86.jpg]True lumen vs. subintimal

//—\

///ﬁ
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4.5 Hybrid approach

[image: image87.jpg]Hybrid approach

@ select cach tab to leam more.

Also known as NATO Algorithm c
2 Four anatomical features are

considered:

(Coronary Based but adopted by
several PV interventionalists)

s, APercutaneousTesment Agri o Crossing Coronary Tl
Cusons, A o 3015 56136873
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[image: image88.jpg]Hybrid approach

© select each tab to leam more.

Also known as NATO Algorithm c
2 Four anatomical features are

considered:

(Coronary Based but adopted by
several PV interventionalists)

* NATO = North American
Total Occlusion
Algorithm

Brlakis t a1, A Percutaneous Treatment Algorithm forCrossing Coronary Total

Occlusions, JACC Cardio Intery, 2012, 5(4]:368-79 PHILIPS
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[image: image89.jpg]Hybrid approach

© select each tab to leam more.

Also known as NATO Algorithm c
2 Four anatomical features are

considered:

(Coronary Based but adopted by
several PV interventionalists)

* Proximal cap location
and morphology

* Lesion length

* Target vessel beyond
distal cap

* Size and suitability of
collaterals for retrograde

Brlakis t a1, A Percutaneous Treatment Algorithm forCrossing Coronary Total

Occlusions, JACC Cardio Intery, 2012, 5(4]:368-79 PHILIPS
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4.6 Hybrid approach – Decision tree

[image: image90.jpg]Hybrid approach — Decision tree

Select the highlights parts of the decision tree when prompted to reveal next steps.
Remember to switch strategy based on progress into CTO.

Select

1. Clear proximal cap 2
2. Good distal target
3. inappropriate collaterals

1. Lesion >20mm

==

Brlakis t a1, A Percutaneous Treatment Algorithm forCrossing Coronary Total
Occlusions, JACC Cardio Intery, 2012, 56}:368.75
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4.7 Example of wire escalation scheme (staying intraluminal) 

[image: image91.jpg]Example of wire escalation scheme
(staying intraluminal)

(O select the boxes to show each of the 5 steps.

M=

(-~ |

PHILIPS
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step 1 (Slide Layer)

[image: image92.jpg]Example of wire escalation scheme
(staying intraluminal)

(O select the boxes to show each of the 5 steps.

1

1]

Straight tip .035” wire with .035” support catheter

<]

4

(]~

ributon. DO46583.00102018 PHILIPS

©2015 Koninkijke Philips . Al rights reserves 4. Approved





step 2 (Slide Layer)

[image: image93.jpg]Example of wire escalation scheme
(staying intraluminal)

(O select the boxes to show each of the 5 steps.

Switch to .018” CTO wire and .018” support
catheter with 30gr tip

ributon. DO46583.00102018 PHILIPS
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step 3 (Slide Layer)

[image: image94.jpg]Example of wire escalation scheme
(staying intraluminal)

(O select the boxes to show each of the 5 steps.

If cap is penetrated with .018” tunnel through CTO with
support catheter
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step 4 (Slide Layer)

[image: image95.jpg]Example of wire escalation scheme
(staying intraluminal)

(O select the boxes to show each of the 5 steps.

IVUS to confirm intraluminal path & morphology
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step 5 (Slide Layer)

[image: image96.jpg]Example of wire escalation scheme
(staying intraluminal)

(O select the boxes to show each of the 5 steps.

M=

()~ |

After CTO is crossed, continue with secondary
treatment of lesion
o, DodgS300 102018 PHILIPS
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4.8 Why choose subintimal approach?

[image: image97.jpg]Why choose subintimal approach?

Select each box to reveal 4 reasons to choose the subintimal approach.

Restenosis rates are higher in interventions performed via
subintimal approach.

PHILIPS

©2018 Koninkijke Philips .V. Al ights reserved. Approved for internal distibution. DO46583-00 102018




slide 1 (Slide Layer)

[image: image98.jpg]Why choose subintimal approach?

(O select each box to reveal 4 reasons to choose the subintimal approach.

Restenosis rates are higher in interventions performed via
subintimal approach.

Severe
Comorbidities

PHILIPS
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[image: image99.jpg]Why choose subintimal approach?

(O select each box to reveal 4 reasons to choose the subintimal approach.

Restenosis rates are higher in interventions performed via
subintimal approach.

Previous Failed
Intraluminal approach

-

PHILIPS
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[image: image100.jpg]Why choose subintimal approach?

(O select each box to reveal 4 reasons to choose the subintimal approach.

Restenosis rates are higher in interventions performed via
subintimal approach.

Long standing or
Long CTO

PHILIPS
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[image: image101.jpg]Why choose subintimal approach?

(O select each box to reveal 4 reasons to choose the subintimal approach.

Restenosis rates are higher in interventions performed via
subintimal approach.

Diffuse or Tandem
Disease

PHILIPS
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4.9 Example of wire escalation scheme (staying intraluminal) 

[image: image102.jpg]Highly stenosed lesions and CTO workflow

Peripheral Highly Stenosed/
Lesions and CTO Procedures

v
e Use of surgical
= Guidewire
Crossing Device Intervention

=T Last Resort —
J Device
o Furthe
e Lol True Lumen
e pecia Treatment
Device
True Lumen T

D ——

Treatment
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5. Summary

5.1 Summary

[image: image103.jpg]Summary

« Crossing the occlusion with a guidewire is the main challenge of CTO therapy

+ In CTO cases, microcatheters

— Provide additional support for the wire
~ Facilitate wire exchange
e contrast with localized injections

* In CTO cases, IVUS.

~ Confirms wire position in true or false lumen
~ Sizes the vessel to help with treatment strategy
~ Can aid in the treatment strategy by assessing morphology of Plaque

+ In CTO cases, Atherectomy.

~ Should be chosen after the operator has crossed the lesion
~You should be sure to be aware of the entire case to understand what challenges your device
has to tackle
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5.2 Thank You

[image: image104.jpg]Thank you for completing the
Anatomy of a Chronic Total

Occlusion (CTO) 101 module.

Restart course Exit course
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