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We report the case of a 49-year-old female patient who underwent percutaneous coronary intervention of the right

coronary and posterior descending arteries complicated with guidewire-induced coronary artery perforation. We suc-

cessfully managed and sealed this perforation through the embolization of balloon pieces into the target vessel. (Level

of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2022;4:137–141) © 2022 The Authors. Published by Elsevier on

behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 49-year-old female who had undergone primary
percutaneous coronary intervention due to anterior
ST-segment elevation myocardial infarction 4 weeks
earlier presented with exertional angina refractory to
antianginal medication. Regarding vital signs, the
blood pressure was 150/90 mm Hg with a heart rate of
EARNING OBJECTIVES

To consider an alternative for the treatment
of guidewire-induced distal coronary perfo-
ration when the coil and gelatin sponge
embolization are not available.
To show that balloon embolization is a safe,
effective, and life-saving method for the
treatment of guidewire-induced distal coro-
nary perforation.
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80 beats/min. The physical examination revealed
normal body mass index and normal heart sounds
without any significant physical findings. Further-
more, the routine laboratory tests were within normal
limits.

PAST MEDICAL HISTORY

The patient had suffered from hypertension for
approximately 10 years, but there were no other car-
diovascular risk factors.

INVESTIGATIONS

The assessment of the 12-lead electrocardiogram
showed a normal sinus rhythm with deep T-wave
inversion in the anterior and inferior leads due to
prior myocardial infarction.

An echocardiogram revealed wall motion abnor-
mality in the anterior and septal area with a left
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ventricular ejection fraction of 50%. In the
coronary angiogram, the prior left anterior
descending artery stent was patent, although
severe stenosis was detected in the mid-part
of the right coronary artery and posterior
descending artery (PDA) (Figures 1 and 2). This study
received approval from the University of Medical
Sciences Institutional Review Board.

MANAGEMENT

A 6-French Judkins right catheter was advanced into
the right coronary artery ostium, and 8,000 interna-
tional units of heparin were administrated. A 0.014-
inch guidewire (Galeo Pro) was passed through the
right coronary and posterior descending arteries.
Predilatation of the posterior descending artery was
performed, but the 2.25 � 16 Promus Premier drug-
eluting stent did not cross through the PDA lesion.
The buddy wire technique was applied using a 0.014
balanced heavyweight guidewire, and the stent was
eventually crossed and deployed. After stenting, we
detected a guidewire-induced distal dissection
without flow limitation. We decided to ignore this
complication and deploy a 4 � 22 Orsiro drug-eluting
stent in the mid-part of the right coronary artery.
During different projections, a small wire perforation
E 1 Angiogram of the Left Side

nt left anterior descending artery stent.
and a dissection were detected in the PDA (Figure 3).
After that, low-pressure balloon tamponade was
performed 3 times, each time for a duration of 10
minutes, but was unsuccessful in sealing the perfo-
ration. Autologous fat obtained from the femoral area
was embolized but also failed. We then embolized
clotted autologous blood with no success. An echo-
cardiogram showed mild pericardial effusion. There
was no coil or Gelfoam (gelatin sponge) available in
our catheterization center. Thus, we decided to use a
new method to resolve the complication. We cut a
part of the 3 � 15 Apollo catheter just before the distal
marker and kept this portion of the balloon
(Figure 4A). Afterward, we placed this piece of the
balloon on the wire and pushed it along the guidewire
toward the perforation area with a new 2.75 � 15
Apollo balloon catheter (Figure 4B). Finally, the
guidewire was withdrawn, and the distal balloon
segment was embolized into the PDA (Figure 5). The
blood leakage caused by the perforation decreased;
however, the perforation was not entirely sealed.
After the first embolized balloon fragment did not
succeed in closing the perforation, a second distal
piece of a balloon catheter was advanced and
embolized in the manner described above.

Finally, the perforation was sealed. After sealing
the perforation, we removed the guidewire and
administered protamine sulfate. The follow-up
echocardiogram did not show any further worsening
of the effusion. The patient developed some chest
pain that resolved after several hours. Laboratory
assessment showed evidence of myocardial injury,
with troponin I >82.00 ng/mL (normal
range, <0.05 ng/mL).

The regime of aspirin and clopidogrel was
continued, and the patient was discharged from the
hospital after 2 days.

DISCUSSION

Iatrogenic coronary artery perforation is a rare
complication following percutaneous coronary inter-
vention that leads to significant postprocedural
morbidity and mortality (1). This event can be cate-
gorized based on the Ellis classification as type I
(manifested by an extraluminal crater without
extravasation), type II (featuring pericardial or
myocardial blushing), and type III (where cavity
spilling or contrast streaming is seen). Type I usually
has a benign course (2). According to recent reports,
type III perforations are associated with an in-
hospital mortality rate of 44%, and two-thirds of



FIGURE 2 Coronary Plaque

(A) A severe lesion in the mid-part of the right coronary artery. (B) A severe proximal plaque in the posterior descending artery can be seen.

FIGURE 3 Wire Perforation and Dissection

A small wire perforation and a dissection were detected in the posterior descending ar-

tery. The red circle indicates the perforation.
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patients may require emergency surgical intervention
(3). With the recent development of novel repair
techniques, the rates of mortality and emergency
surgery have been reduced to 15.2% and below 5%,
respectively (4). The primary approach for such per-
forations includes ensuring hemodynamic stability,
and reversal of heparin effect by administration of
Protamine sulfate. For large vessels perforation, the
method of choice is to implant a covered stent and
move to emergency surgery when required (3). In
distal coronary perforations, several options are
available for sealing the perforation such as coil
embolization or the use of thrombogenic materials
such as intraluminal thrombin, gelatin sponge, and
polyvinyl alcohol (5). We should prioritize using these
methods over other options that may be available.
Moreover, using such techniques may require micro-
catheter or over-the-wire balloon placement (6). In
these types of perforations, the vessel occlusion
technique is the first choice for repairing the defect
but is accompanied by the limitation of myocardial
injuries (7).

In our case, because of the lack of gelatin sponge or
microcoils and intraluminal thrombin in our cath lab,
clot and subcutaneous fat were injected using a
microcatheter, but we were not able to seal the
perforation. Nonetheless, we were able to seal the
perforation via balloon embolization. This technique
can be an appropriate substitute for other common
methods of sealing distal perforations. The performed
technique has several advantages. Firstly, there is no
need to repeatedly remove the guidewire and several
balloon pieces can be embolized until the bleeding
stops. Secondly, this method is time- and cost-
efficient, and previously-used balloons can be
applied. Thirdly, because of the presence of radi-
opaque markers on the balloon, its position in the
target vessel can easily be determined. Finally, no
special equipment is required. Nonetheless, this
method is not flawless and has its disadvantages. One



FIGURE 4 Coronary Balloon

(A) The coronary balloon was cut from the distal part. (B) The part that was cut was placed on a 0.014-inch guidewire and was pushed by another balloon catheter.

FIGURE 5 Occlude

The posterior descen

circle indicates the d
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of the problems we face while applying this technique
is difficulty in passing the balloon through severe
calcification and tortuosity. It might also induce
myocardial infarction due to vessel obstruction.
d Posterior Descending Artery

ding artery was completely occluded by embolized balloons. The red

istal balloon marker.
FOLLOW-UP

The follow-up of the patient was performed in an
outpatient clinic 1 week after discharge. She did not
complain of chest discomfort or exertional dyspnea.
Echocardiogram showed minimal pericardial effu-
sion. She is receiving dual antiplatelet therapy and
routine follow-up.

CONCLUSIONS

Overall, guidewire-induced distal coronary perfora-
tion represents a very rare although extremely le-
thal complication that requires immediate
intervention. The treatment of choice is coil and
gelatin sponge embolization; however, balloon
embolization could be an alternative when the
former is not available. Balloon embolization seems
to be an effective method that can be used in all
cath labs and requires close to no special equip-
ment. Studies that evaluate the safety and efficacy
of this technique are warranted.
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