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Imaging and Case Report
Circumflex Rescue After Left Main Covered Stenting Using a Stiff Wire,
Angled Microcatheter, and Stent Target
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Coronary artery perforation is a serious potential complication of
percutaneous coronary intervention (PCI), with an incidence of approx-
imately 0.5%.1 Covered stents are used as a part of the treatment algo-
rithm; however, when a perforation occurs at a bifurcation, 1 branch may
become occluded after covered stent deployment. This case management
adds to the armamentarium used to overcome this situation.
Case

An 83-year-old man with coronary artery disease, prior left anterior
descending (LAD) stenting, peripheral vascular disease, and severe
asthma on chronic steroids presented with chest pain and dyspnea. He
was diagnosed with a non�ST-elevation myocardial infarction. Coronary
angiography revealed moderate diffuse disease in the right coronary
artery and significant left main (LM), LAD, and left circumflex (LCx)
disease (Figure 1A); his ejection fraction was 40%. A heart team meeting
was held, and the decision to proceed with PCI over bypass surgery was
made, given his comorbidities.

A 7F sheath was placed in the right femoral artery. An Extra-Backup
(EBU) 3.5 guide (Medtronic) was advanced into the LM. The LAD and LCx
were wired, ballooned, and then examined using intravascular ultra-
sound (IVUS). There was a moderate amount of calcium in the LM and
LCx. The LAD was severely calcified, with circumferential calcium
detected using IVUS (Figure 1A). Orbital atherectomy of the LM into the
LAD was successfully performed. IVUS-guided stenting of the LM-LAD-
LCx bifurcation was performed using the double-kiss crush stent
technique.

Following final kissing balloon inflation, the patient became hemody-
namically unstable, and an Ellis III perforation was detected in the distal
LM into the ostial LAD (Figure 1B). Balloon inflation in the LM proximal to
the site of the perforation was performed to occlude flow while a PK
Papyrus (Biotronik) covered stent was prepared. The balloon was then
exchanged for the PK Papyrus covered stent, which was rapidly deployed
in the LM into the LAD, occluding the previously stented LCx (Figure 1C).
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The patient remained hemodynamically unstable, and a pericardial effu-
sion was revealed on a bedside echocardiogram. Pericardiocentesis was
then performed, and an intra-aortic balloon pump was inserted.

The focus was then shifted to LCx rescue. A 90�-angled micro-
catheter was used along with an Astato 20 0.014-inch wire (ASAHI
INTECC USA) directed toward the recently placed LCx stent to
perforate the polyurethane membrane of the covered stent. Once the
wire punctured the covered stent, the pre-existing LCx stent was used
to guide wiring down the LCx. The angled microcatheter was
advanced slightly to dilate the fenestration to facilitate blood flow in
the vessel and was then exchanged for a Turnpike LP catheter (Tel-
eflex) to further dilate the fenestration and easily advance the
microcatheter down the LCx. Next, the Astato 20 was exchanged for a
workhorse wire, followed by balloon angioplasty of the ostial and
proximal LCx. The LCx was then restented with a drug-eluting stent
using the T-and-protrusion technique, with excellent angiographic
results (Figure 1D). The patient recovered fully and was discharged
home 2 weeks later.
Discussion

The predictors of coronary artery perforation include calcified and
noncompliant arteries, the use of atheroablative devices, the use of
chronic steroids, and older patients with hypertension and acute coro-
nary syndrome.2,3 The incidence of coronary artery perforation is higher
with high-pressure balloon inflation and atherectomy, including rota-
blation and orbital atherectomy. The presentation of coronary artery
perforation is broad, ranging from asymptomatic to acute hemodynamic
collapse in the setting of tamponade.

Its treatment ranges from conservative management to the place-
ment of covered stents. The other options include prolonged balloon
inflation; coil, fat, or gelfoam embolization in the setting of distal wire
perforations; pericardiocentesis when appropriate; and, rarely, sur-
gery. Treatment depends on the type of perforation, which includes
coronary intervention; unprotected left main.

2022

y for Cardiovascular Angiography and Interventions Foundation. This is an open
/by-nc-nd/4.0/).

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:lindseycilia6@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jscai.2022.100407&domain=pdf
www.sciencedirect.com/science/journal/27729303
http://www.jscai.org
https://doi.org/10.1016/j.jscai.2022.100407
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jscai.2022.100407


A B

C D

Figure 1. (A) Left coronary artery showing significantly calcified, distal left main (LM), left anterior descending (LAD), and left circumflex (LCx). The intravascular
ultrasound (IVUS) of the ostial LAD on the bottom right corner. IVUS of the distal LM on the bottom left corner. LCx wire entering the distal LM (white star). Severe,
circumferential calcification seen in the LM into the LAD using IVUS. (B) After IVUS-guided final kissing balloon inflation of the LM-LAD-LCx (last step of double-kiss
crush), an Ellis III perforation of the distal LM into the LAD occurred (arrows). (C) After the placement of a PK Papyrus covered stent into the LM-LAD, the LCx was
occluded (dotted arrow). (D) Successful fenestration and ballooning of PK Papyrus into the LCx, with the placement of a drug-eluting stent in the ostial LCx into the LM
in T-and-protrustion formation. Fenestration was performed using a stiff wire guided by an angled microcatheter.
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Ellis type I (extraluminal crater without extravasation), type II
(pericardial or myocardial blush without contrast jet extravasation),
type III (frank perforation into the pericardium), type IV (into a car-
diac chamber), and type V (distal perforation).

In our case example, following atherectomy, double-kiss crush
stenting, and high-pressure balloon inflation of the severely calcified
coronary artery, an Ellis III perforation occurred, which led to tampo-
nade and required covered stent placement, pericardiocentesis, and an
intra-aortic balloon pump. The placement of the covered stent in this
case unfortunately resulted in the occlusion of the LCx system. This
situation has been seen in 2 previous case reports, but the method of
side branch rescue differed slightly.4,5 In those 2 cases, the side branch
was recovered using a dual-lumen microcatheter rather than an angled
microcatheter. An angled microcatheter may allow for a more directed
side branch puncture and rapid fenestration dilation. We perforated the
covered stent in only 1 location, followed the wire with a micro-
catheter, and were then able to serially dilate that fenestration. This
allowed for faster recovery of flow into the side branch compared with
the use of a dual-lumen catheter because microcatheter dilation could
2

be performed immediately after wire fenestration. Additionally, in our
case, it was favorable to have placed a previous stent at the ostium of
the occluded side branch, which was then used as a target to direct our
stiff puncturing wire, reducing ambiguity. However, if the LM perfo-
ration had occurred prior to LCx stenting, an alternative would have
been to place a workhorse wire down the LCx and then jail that wire
with the covered stent. This jailed wire can then be used as a target for
puncture and rewiring to reduce ambiguity.
Conclusion

Coronary perforations requiring a covered stent, resulting in signifi-
cant side branch loss, can be rapidly treated with the fenestration of the
covered stent using a stiff wire and an angled microcatheter to help
intentionally direct the wire toward the sacrificed side branch. Prior
stenting of the occluded side branch as a part of a 2-stent PCI technique
can facilitate the fenestration of the covered stent and subsequent wiring
of the occluded vessel, reducing ambiguity and accelerating side branch
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recovery. The use of an angled microcatheter directed toward a recently
placed side branch stent (“stick-the-stent”) is a useful approach to the
management strategy for this dreaded complication.
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