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EDITORIAL COMMENT

Novel Approaches to Coronary
Perforations
Everything But the Kitchen Sink
Dany Jacob, MD,a Michael P. Savage, MD,b David L. Fischman, MDb

A

lthough major complications rarely occur

The severity of coronary artery perforation is

during percutaneous coronary interventions

graded with the Ellis classiﬁcation.10 The classiﬁca-

(PCI), they can be associated with increased

tion ranges gradually from type 1 (minor) to type III

in-hospital mortality and major adverse cardiac

(frank perforation), which is more often associated

events.1,2 Coronary artery perforation is one of the

with cardiac tamponade, hemodynamic compromise,

major complications that can occur in 0.29%-0.71%

and death. A contemporary analysis revealed that in

of cases.3 The incidence increases to 8.9% with com-

addition to proximal vessel perforation, “cloud-like”

plex PCI, particularly chronic total occlusion (CTO)

and “ﬂoating” patterns of perforations are associated

PCI, despite contemporary strategies. 4 Coronary ar-

with poor clinical outcomes for perforations occurring

tery perforation is associated with a 5-fold increase

during CTO PCI.4

in in-hospital mortality (10% to 15%) because it can
lead

to

cardiac

tamponade

and

hemodynamic

compromise.3,5,6

In the event of a type III coronary artery perforation, the interventional cardiologist should use a
systematic algorithmic approach (Figure 1). The ﬁrst

Coronary artery perforation can be classiﬁed by

step involves inﬂating a balloon proximal to the

anatomy and severity. Anatomically, it is divided

vessel perforation to reduce extravasation of blood in

into 3 distinct categories: large vessel, distal vessel/

the pericardium and to reduce the risk of cardiac

branch vessel, and collaterals. 7 Common causes of

tamponade. If hemodynamic compromise occurs, it is

large-vessel perforation include the following: the

recommended that the patient’s condition be stabi-

use of atherectomy devices, particularly in an angled

lized with intravenous ﬂuids, vasopressors, mechan-

segment; oversized balloon or stent; high inﬂation

ical circulatory support, and the support from other

pressures in calciﬁed lesion; and balloon rupture.7

PCI operators. 11

Distal vessel perforation is often the result of distal
wire

migration,

jacketed

particularly

guidewire

is

when

used;

this

a

polymerhas

Main vessel perforation is usually treated with a
covered stent if prolonged balloon tamponade fails.

been

This can be accomplished with 1 large guiding cath-

associated with 90% of distal coronary perfora-

eter while a blocking balloon is in place, or through a

tions. 8,9 Collateral perforation can occur during

“ping-pong” technique with 2 catheters if a single

retrograde CTO PCI.

guiding catheter is insufﬁcient to accommodate a
covered stent with a balloon.11
Distal vessel perforation can also be treated with
prolonged balloon inﬂation. However, in cases where
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prolonged balloon inﬂation fails, embolization with
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performed.7 Embolization of these materials creates a
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blood clot that seals the perforation and stops the
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bleeding.
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In this issue of JACC: Case Reports, Al-Omary et al12

and loaded it on the guidewire. The balloon fragment

and Alavi et al 13 report a less familiar technique to

was then advanced with another balloon loaded on

treat distal coronary perforation, contributing to the

the wire, proximal to the balloon fragment. Once the

“everything but the kitchen sink” approach to

fragment reached the distal portion of the vessel, the

address this complication. In 1 case, a distal posterior

guidewire was withdrawn, leaving the balloon frag-

descending artery perforation was successfully sealed

ment in place and successfully sealing the perfora-

with 2 distal balloon fragments. Owing to the lack of

tion. Al-Omary et al 12 report a case series of distal

availability of more common materials, the authors

vessel perforations that were successfully treated

innovatively snipped the distal end of a used balloon

with embolized absorbable suture. An absorbable

F I G U R E 1 Management of Coronary Artery Perforation

Adapted with permission from Gianni F, Candilio L, Mitomo S, et al. A practical approach to management of complications during percutaneous
coronary intervention. J Am Coll Cardiol Intv 2018;11:1797-1810.
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Vicryl suture was cut into small fragments 5-6 mm

interesting phenomenon of unknown clinical signiﬁ-

long, followed by insertion of these fragments into a

cance. Importantly, the natural biologic inﬂammatory

microcatheter. The suture fragments were then

stimulus of the embolized balloon fragment or

advanced by inserting a workhorse wire into a

absorbable sutures is unknown. Whether recanaliza-

microcatheter and pushing the fragments out to the

tion can occur and its longer-term clinical signiﬁ-

desired location to successfully seal the perforation.

cance are yet to be determined.17

Both techniques were effective in treating the distal

Treatment of distal coronary artery perforation

vessel perforation, can be cheaper alternatives to

should be performed in an algorithmic fashion. As

other well-known strategies, and are available to op-

demonstrated, embolization of the distal balloon

erators when more expensive materials are not

fragment and absorbable sutures seem to be reason-

available.

able alternative strategies in the appropriate anat-

Snipping the distal end of the balloon and using it

omy. Given that the most common cause of distal

to seal distal vessel perforation has been previously

vessel perforation is guidewire migration in a distal

described in the literature.14,15 Among the few re-

small caliber branch, meticulous constant attention to

ported cases, no adverse events were observed.

the guidewire is of paramount importance. As the old

However, caution must be exercised when using this

adage goes, “an ounce of prevention is worth a pound

method. If the vessel being treated is tortuous or

of cure.”

when severe proximal atherosclerosis is present, the
operator may be unable to advance the balloon fragment resulting in proximal vessel occlusion. The
embolization of suture material has also been re-
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