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Coronary perforation

Rare but lethal complication of PCI.

The risk for coronary artery perforation is
directly proportional to the complexity of the
PCIl procedure.

(PCl ~0.5% versus CTO intervention ~8.9%)

In-hospital mortality rate: ~10%

Kinnaird T. et al. Circ Cardiovasc Interv 2016;9:e003449
Hirai T. et al. 3 Am Coll Cardiol Intv 2019;12:1902-1912
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Coronary perforation in UK database
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-Incidence of coronary perforation- -Procedural variables by perforation-

Kinnaird T. et al. Circ Cardiovasc Interv 2016;9:e003449

SEVERANCE CARDIOVASCULAR HOSPITAL YONSEI UNIVERSITY COLLEGE OF MEDICINE




Coronary perforation in UK database
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;% g In-hospital mortality 5490 (1) 145 (8) <0.001
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-Incidence of coronary perforation- -Outcomes by perforation status-

Kinnaird T. et al. Circ Cardiovasc Interv 2016;9:e003449
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Coronary perforation in CTO

1000 Patients Enrolled in OPEN CTO

Treatment performed for clinical perforation (n=43)

Treatment n (%)
911 Patients without
Angiographic Perforation Prolonged balloon inflation 10 (23.3)
Covered stent 12 (27.9)

89 Patients with Angiographic Perforation

Incidence 8.9% Aspiration 4(9.3)
(89/1000)

Embolization 19 (39.5)
Perforation requiring treatment
S Pericardiocentesis 6 (14.0)
Clinical Perforation Non-Clinical Perforation
N=43 N=46 Pericardial window 4(9.3)
-Perforation from OPEN-CTO study- -Treatment for clinical perforation-

Hirai T. et al. 3 Am Coll Cardiol Intv 2019;12:1902-1912
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Coronary perforation in CTO

. .
1000 Patients Enrolled in OPEN CTO

Clinical Non-clinical
perforation perforation p
(n=43) (n=46)
911 Patients without -
_ , , ERIFCRIE EL 22 (51.2) 3(6.5) <0.01
Angiographic Perforation [IAASHS
In-hospital death 9 (20.9) 0 (0.0) <0.01
89 Patients with Angiographic Perforation -

glograp :fefﬂgf;g'a' 18 (41.9) 3 (6.5) <0.01

Incidence 8.9% carding
|
(89/1000) tamponade 10 (23.3) 0(0.0) <0.01

Perforation requiring treatment

Pericardiocentesis 6 (14.0) 0 (0.0) 0.01
.. . : N . Pericardial
Clinical Perforation Non-Clinical Perforation window 4(9.3) 0(0.0) 0.05

N=43 N=46

*In-hospital death, cardiac tamponade, and pericardial effusion

-Perforation from OPEN-CTO study- -Incidence of adverse events-

Hirai T. et al. 3 Am Coll Cardiol Intv 2019;12:1902-1912
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Management of perforation

* General treatment approach
* Covered stents
* Coliling / Microspheres

 QOthers
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General treatment approach (1)

Management of coronary perforation depends
upon

CS: cavity spilling

1) Site of the perforation

2) Severity of the insult .
Pericardial
4 space

or

3) Hemodyanamic stability anatomic

cavity

-Perforation classification-

Ellis SG et al. Circulation 1994;90:2725-2730
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General treatment approach (2)

- Call for help, echo, and prepare pericardiocentesis

« Discontinue antithrombotic agents and consider
protamine

* Prolonged balloon inflation (1:1 balloon:vessel size)
1) Allows operator to gain time.
2) Multiple runs of prolonged balloon inflation may be needed.

3) Many of nonlethal perforations can be treated with this
conservative approach.

Lemmert ME. et al. J Am Heart Assoc 2017;6:e007049
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Covered stents (1)

Important role as bail-out treatment of coronary
perforation.

Especially located in the proximal vessel segments with
a diameter 22.75mm.

Stents covered with the biocompatible polymer
polytetrafluoroethylene (PTFE) are most common.

Limitations of side branch occlusion and thrombosis.

Lemmert ME. et al. J Am Heart Assoc 2017;6:e007049
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Covered stents (2)

Graftmaster (polytetrafluoroethylene, PTFE)

Papyrus (thin-strut 60um cobalt chromium stent with

polyurethane covering on the abluminal side)

1) FDA approved (2018.09.14)
2) Smaller size (5F compatible)
3) Broad range of sizes (17 in total, 2.5mm~5mm)

4) Shorter delivery time

Lemmert ME. et al. J Am Heart Assoc 2017;6:e007049
Available from BIOTRONIK website

YONSEI UNIVERSITY COLLEGE OF MEDICINE
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Covered stents (3)

« Keep balloon up as much as possible

* Delivery technique
: Double (ping-pong) guiding vs. Single guiding

Sandoval Y. et al. Catheter Cardiovasc Interv 2017;90:584-588
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Covered stents (4)

== Small perforation
- - without
= hemodynamic
compromise
| Lsomtemon | — Single guiding

Singhe-catheter method Double.catheter method Deep angagament method

 Tortuous vessel /
with hemodynamic
compromise

. , , — Double guiding
\ Difficuit ‘ Difficult
| covered stent dofivory | | covered stent delivery

Low I High

Direct covered stent dellvery | Covered stont delivery
5 - with support devices

® Support wire: Grand Skam

® Support catheters: GuideLiner
Guideziila
Heartrail

-Catheter technique for covered stent delivery-

Giannini F. et al. 3 Am Coll Cardiol Intv 2018;11:1797-1810
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Perforation by the vessel size (large volume center in US)

Incidence 0.51% (68/13, 339)

Mechanism of coronary perforation

Management of coronary perforation

Large vessel Distal vessel Large vessel Distal vessel

(n=51) (n=17) (n=51) (n=17)
Mechanism Management
Compliant balloon 12 (23.5) 0(0.) Pericardiocentesis in lab 11 (21.6) 2 (11.8)
Non-compliant balloon 7 (13.7) 1(5.9) zgg?:;?;?]cemesis during 15 (20.4) 3 (17.6)
Stent 15 (29.4) 0 (0.0)
Coronary guidewire 13 (25.5) 16 (94.1) E:g(t:aerglij:g SHOHE 22 (43.1) 5 (29.4)
Microcatheter 1(2.0) 0(0.0)
Thrombectomy catheter 1 (2.0) 0 (0.0) :Dnrf?::iggled patioon 36 (70.6) 6(35.3)
Rotational atherectomy 1(3.9) 0(0.0) Covered stent 14 (27.5) 2(11.8)
Ellis class Standard stent 7 (13.7) 2 (11.8)
1 5(9.8) 1(5.9) Fat embolization 1(2.0) 0 (0.0)
2 14 (27.5) 10 (58.8) Blood clot embolization 1(2.0) 0 (0.0)
3 31 (60.8) 6 (3.53) Coli embolization 8 (15.7) 4 (23.5)
3-CS 1(1.5) (0N (0X0)] Surgical repair 1(2.0) (0N (0X0)]

-Mechanism of perforation-

-Management of perforation-

Shaukat A. et al. Catheter Cardiovasc Interv 2019;93:48-56
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Coiling / Microspheres (1)

«  Colling
1) Can be delivered through normal guiding catheters or microcatheters
for distal and more precise placement.
2) Coil size should be larger than the target vessel size.

 Microspheres
1) Various sizes ranging from 1 to 1500 um and can be delivered
through a microcatheter.
« 2) Suitable for wide range of vessel sizes.

Lemmert ME. et al. J Am Heart Assoc 2017;6:e007049
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Others

 Thrombin injection
* Autologous blood clots

« Fat embolization

Lemmert ME. et al. J Am Heart Assoc 2017;6:e007049
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Summary

General treatment approach

1. Inflate balloon to occlude vessel

2. IV fluids / pressors

3. Pericardiocentesis if needed

4. Notify surgeons

l Persistent extravasation
Large vessel perforation Distal vessel perforation

1. Covered stent 1. Embolization (coil, fat, thrombin...)

2. Prolonged balloon inflation 2. Covered stent over perforated branch origin

l Continued extravasation
Surgery
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Conclusion

Perforations are rare but an inevitable complications
of complex PCI, especially during CTO intervention.

Rapid assessment and knowing all available
treatment modality Is necessary.

Respect the anatomy and always prepare for the
worst.
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