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Abstract
BACKGROUND 
Coronary artery perforation is a rare but potentially life-threatening complication 
of percutaneous coronary intervention (PCI), however if recognized and managed 
promptly, its adverse consequences can be minimized. Risk factors include the 
use of advanced PCI technique (such as atherectomy and chronic total occlusion 
interventions) and treatment of severely calcified lesions. Large vessel perforation 
is usually treated with implantation of a covered stent, whereas distal and 
collateral vessel perforations are usually treated with embolization of coils, fat, 
thrombin, or collagen. We describe a novel and cost-effective method of 
embolisation using a cut remnant of a used angioplasty balloon that was 
successful in sealing a distal wire perforation. we advocate this method as a 
simple method of managing distal vessel perforation.

CASE SUMMARY 
A 73-year-old male with previous coronary Bypass graft operation and recurrent 
angina on minimal exertion had undergone rotablation and PCI to his dominant 
left circumflex. At the end of the procedure there was evidence of wire perforation 
at the distal branch and despite prolonged balloon tamponade there continued to 
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be extravasation and the decision was made to seal this perforation. A cut piece of 
an angioplasty balloon was used and delivered on the original angioplasty wire to 
before the perforation area and released which resulted in sealing of the 
perforation with no unwanted clinical consequences.

CONCLUSION 
The use of a balloon remnant for embolization in coronary perforation presents a 
simple, efficient and cost-effective method for managing coronary perforations 
and may be an alternative for achieving hemostasis and preventing poor outcome. 
Prevention remains the most important part with meticulous attention to the 
distal wire position, particularly with hydrophilic wires.

Key Words: Percutaneous coronary intervention; Coronary perforation; Coronary guide 
wire; Collagen; Coronary angioplasty balloon; Coil; Case report
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Core Tip: The use of a remnant balloon for sealing a coronary perforation can be a cost-
effective method of treating this complication using a readily available material. In 
cases where the sealing of the perforation is indicated, a careful and controlled 
approach for delivering the balloon remnant will ensure the safe and effective delivery 
and the sealing of the perforation which in turn will help stabilize and safe the patient 
by controlling any further bleeding.

Citation: Abdalwahab A, McQuillan C, Farag M, Egred M. Novel economic treatment for 
coronary wire perforation: A case report. World J Cardiol 2021; 13(6): 177-182
URL: https://www.wjgnet.com/1949-8462/full/v13/i6/177.htm
DOI: https://dx.doi.org/10.4330/wjc.v13.i6.177

INTRODUCTION
The use of a balloon remnant for embolization in coronary perforation presents a 
simple, efficient and cost-effective method for managing coronary perforations and 
may be an alternative for achieving hemostasis and preventing poor outcome. 
Prevention remains the most important part with meticulous attention to the distal 
wire position, particularly with hydrophilic wires.

CASE PRESENTATION
Chief complaints
A 73-year-old male presented with recurrent angina on minimal exertion with poor 
functional capacity despite optimal medical treatment.

History of present illness
He suffered with recurrent angina for 3 mo before the procedure.

History of past illness
He has a history of previous coronary artery bypass grafting 16 years earlier, 
bronchiectasis, chronic kidney disease, Barrett's esophagus and hypertension.

Personal and family history
No family history of ischemic heart disease.

Physical examination
Within normal limits.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/1949-8462/full/v13/i6/177.htm
https://dx.doi.org/10.4330/wjc.v13.i6.177


Abdalwahab A et al. Economic approach for coronary wire perforation

WJC https://www.wjgnet.com 179 June 26, 2021 Volume 13 Issue 6

Laboratory examinations
Blood tests were normal.

Imaging examinations
Echocardiogram showed normal left ventricular function. He underwent coronary 
angiography which showed patent left internal mammary artery graft to left anterior 
descending artery (LAD), patent saphenous vein graft to right coronary artery (RCA), 
occluded LAD and RCA, severe long and calcific lesion in proximal to mid co-
dominant left circumflex artery (LCX) with no visualized patent graft.

FINAL DIAGNOSIS
The final diagnosis of the presented case is distal wire coronary artery perforation 
sealed with an embolized cut angioplasty balloon.

TREATMENT
The procedure was performed from the right radial artery with planned rotablation. 
The proximal LCX was wired with a Gladius wire to the distal left posterior 
descending artery (LPDA) (Figure 1A). A Turnpike microcatheter was advanced over 
the Gladius wire and the wire exchanged for an extra-support rotablation wire. 
Rotablation was then performed with 1.25 mm then 1.75 mm burrs then a Sion black 
introduced with subsequent predilatation with 3.5 mm non-compliant balloon 
(Figure 1B). Following on a synergy drug eluting stent (DES) 4.0 mm × 24 mm was 
deployed and post dilated with 4.5 mm non-compliant balloon with excellent results 
(Figure 1C).

There was evidence of contrast staining and extravasation distally in the LPDA 
territory which appeared as a wire perforation. There was no evidence of hemody-
namic compromise. In addition, there was dissection in the obtuse marginal (OM) 
branch.

A prolonged inflation of 2.0 mm balloon distally just before the site of perforation 
failed to stop the extravasation. Echocardiogram showed no evidence of tamponade.

At this stage, coil delivery was planned however and instead of delivering a coil, the 
operator thought that any compatible particle that can be delivered and block the 
distal artery should be helpful. The distal tip of the already used 2.0 mm balloon was 
cut (Figure 1D) and mounted on to the wire in the LPDA and then pushed with 
another intact balloon to the distal LPDA (Figure 1E) just before the perforation area 
then the wire and the pushing balloon were removed. There was no evidence of any 
further increase in the contrast staining. The OM branch was treated with 2 DES with 
excellent final angiographic results.

OUTCOME AND FOLLOW-UP
The patient had an uneventful postoperative clinical course and he was allowed home 
in a stable condition. He was doing well and asymptomatic on follow up 3 mo later.

DISCUSSION
Coronary perforations (large, distal, and collateral vessels) remain relatively rare[1,2], 
but have potentially increased with the higher use of adjunctive devices in calcified 
lesions[3-6]. Immediate recognition and rapid action will help prevent potential 
catastrophic outcome[3,7]. The balloon part, as was used in this case, is readily 
available and would substitute expensive equipment, and requires no specific 
expertise.

Rapid and clear management algorithms should be adopted. The first step is balloon 
tamponade with a 1/1 ratio for 5-10 min proximal or at the site of perforation. 
Repeated 5-10 min balloon inflation can be done till either successful sealing of the 
perforation or evidence of significant ischemia. Intravenous fluids and vasopressor 
may be needed and beneficial on occasions. Echocardiogram is important to rule out 
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Figure 1 The proximal left circumflex artery. A: Calcific proximal dominant left circumflex artery (LCX) lesion; B: Distal wire position when predilatation; C: 
Distal wire perforation in the LCX (orange arrow); D: Tip of the balloon cut for embolization; E: The cut balloon tip with the marker for X-Ray visibility (orange arrow) 
pushed by another intact balloon with two markers (blue arrows).

cardiac tamponade where pericardiocentesis should be performed immediately. X-Ray 
Fluoroscopy can show pericardial collection as the dye escapes into the pericardium. 
In our experience, pericardiocentesis can be performed under fluoroscopy using the 
pericardial dye collection as a guide without the use of echocardiography.

Furthermore, follow up echo is crucial especially in wire induced perforation as 
delayed pericardial effusion can occur hours later.

A crucial aspect of this complication is anticoagulation reversal which seems to be 
put forward as a first step approach. Perforation is a mechanical problem and reversal 
of anticoagulation will not solve it. It is not recommended to reverse anticoagulation as 
a first approach and should only be considered once the perforation is sealed and 
equipment removed from the coronary arteries. This is important to avoid any 
intracoronary thrombosis. The reversal is usually accomplished by protamine sulphate 
and occasionally with platelets transfusion[6].

More specific treatment lines may be needed if the previous measures were 
unsuccessful. In large vessel perforation, covered stents or occasionally even surgery 
may be needed[8]. Due to their bulkiness, deployment of covered stent may be 
difficult or may fail in tortuous and small vessels. In addition, these covered stents can 
also be used in the management of distal perforation by deployment across the side 
branch ostium. In distal vessel perforation, embolization or deployment of a covered 
stent across the ostium of the perforated branch to occlude it from the origin can be 
used[9].

Distal embolization can be done by different materials such as subcutaneous fat, 
thrombin and coils[5]. In addition, less commonly methods have been used such as 
injection of fibrin or synthetic glue through the lumen of microcatheter or an over-the-
wire balloon[10]. Embolization of collagen, which is available commercially in femoral 
occlusion angioseal devices, can be used to occlude distal perforation[11]. Injection of 
polyvinyl alcohol particles through the lumen of inflated over the wire balloon has 
also been used to seal distal vessel perforation. Furthermore, injection of autologous 
blood clot or autologous subcutaneous fat particles through the micro catheter can 
occlude distal perforation.

The mechanism by which embolic material stop the bleeding is by the formation of 
artificial clot which trigger more clotting and occlude the vessel. After that, this 
embolic material will cause a foreign body granuloma which differs in its nature 
according to the embolized material.
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Figure 2 Schematic steps for sealing distal wire perforation using balloon remnant. A: Distal half of already used balloon is cut by scissors; B and C: 
The remnant piece is mounted on to the wire in the perforated vessel and pushed with another intact balloon to the distal vessel before the perforation; D and E: 
Withdrawal of the wire and the intact pushing balloon with the remnant part left distally as the embolization materials.

In our case, we used part of a PCI balloon that is readily available in all PCI cases. 
This offers a rapid, simple and cost-effective way for managing coronary perforations.

There are several important points and cautions to be highlighted and considered.
Most wire perforations are self-contained and require no significant treatment. If the 

decision is made to treat, then this balloon remnant method can be considered.
It can be argued that fat embolization is cheaper and not a foreign material, but it is 

not as easy or straight forward to use as any other method and particularly this newly 
described balloon remnant method.

The delivery of the balloon remnant can be perceived as uncontrolled and if there is 
resistance and inability to deliver it, then it cannot be retrieved. Furthermore, it could 
also be perceived that this remnant can be advanced too distal and may exit through 
the perforation and cause more bleeding. This in fact is not the case. (Figure 2) The 
balloon remnant would be delivered after another normal balloon has passed and has 
been used and inflated to temporarily block the artery and stop the extravasation. This 
would indicate that the remnant balloon will pass too. In addition, the anatomy and 
the site of perforation would be clear to any experienced operator which in turn 
ensures that the release of the remnant is well before the perforation site itself and will 
have no chance of exiting through the perforation and making matters worse.

Since this case, we have used this method in a second wire perforation case that 
needed embolization with sealing of the perforation and excellent outcome. The 
patient in this case was seen in the outpatient clinic 3 mo later and he was angina free 
and doing well.

CONCLUSION
The use of a balloon remnant for embolization in coronary perforation presents a 
simple, efficient and cost-effective method for managing coronary perforations and 
may be an alternative for achieving hemostasis and preventing poor outcome. 
Prevention remains the most important part with meticulous attention to the distal 
wire position, particularly with hydrophilic wires.
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