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Abstract 

Coronary perforation is a rare complication in patients undergoing percutaneous coronary angioplasty. 
The mortality of this complication varies depending on factors related to the patient and the procedure 
performed, reaching 44% in patients with Ellis type III perforation. We report the case of an 81 year 
old male with multiple cardiovascular risk factors, who underwent percutaneous angioplasty for high 

risk acute coronary syndrome (ACSs) Non-ST-Elevation Myocardial Infarction (NSTEMI) management. 
The patient developed grade III coronary perforation in the anterior descending artery, which was 
successfully managed with balloon inflation to 6 atmospheres for 10 minutes twice in the affected area, 
with an interval of 5 minutes between each dilatation. The patient improved and was discharged. 
 
  

Background 

Coronary perforation is an uncommon complication of 
percutaneous coronary intervention, which has an 
incidence between 0.19 and 0.56% [1],[2],[3]. According 
to the classification of Ellis et al. [4], there are four types 
of coronary perforation: type I, which refers to an extra 
luminal crater without contrast extravasation; type II or 
pericardial/myocardial blush without extravasation; type 
III or frank contrast extravasation through perforation and 

type IV or IIICS which refers to extravasation of contrast 
to anatomical cavities such as the coronary sinus [4]. The 
mortality rate in all types of coronary perforation is 7-17% 
and depends on several factors related to the perforation 
(Ellis type III, complex coronary anatomy) and the patient 
(elderly, prior myocardial infarction and hypertension) 
[1],[5],[6]; besides, this rate increases in 44% with type 
III perforation [7]. Generally, it has been described that for 
grade III coronary perforation management, the  

 

 

average time of balloon inflation is 48 minutes and require 
several times the use of other therapeutic options for 
achieving hemostasis [8]. 
 
We present the case of an 81-year-old patient successfully 
treated for type III coronary perforation following 
angioplasty with balloon inflation for 20 minutes and 
subsequent placement of stent in a private clinic in Lima, 

Peru. 
 

Case report 

An 81-year-old male patient from Lima diagnosed of 
coronary artery disease (chronic stable angina) with an 
ejection fraction of 69% at rest and post- stress, treated 
with enalapril, amlodipine, metformin, aspirin, clopidogrel, 
nitroglycerin in patch; and several cardiovascular risk 
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factors (hypertension, type 2 diabetes mellitus, morbid 
obesity, dyslipidemia, and family history of coronary artery 
disease). He went to consult declaring an exacerbation of 
angina and  was diagnosed with high risk acute coronary 
syndrome (ACSs) Non-ST-Elevation Myocardial Infarction 
(NSTEMI), with TIMI score 5 and GRACE (Global Registry of 

Acute Coronary Events) score 151 points. As a 

consequence, he underwent percutaneous coronary 
intervention. In coronariography, a segmental coronary 
lesion was found in anterior descending artery (80 % 
proximal third and 90% middle third) with signs of 
calcification (Figure 1), it was managed by angioplasty with 
placement of 02 medicated stents.

 
 

 
 
Figure 1. Coronary angiogram images. On the left, the right coronary artery and on the right, anterior 
descending artery previous to angioplasty 

 
 

Procedure 
Prior administration of 10,000 heparin units, angioplasty of 
the anterior descending artery was started by radial 
approach. A JL4 6F guiding catheter was placed, after 
contrast injection it was observed a segmental lesion of 80 

% proximal and 90 % medium, these lesions were crossed 
with a 0.014'' Extrassuport guide for posterior dilatation of 
two balloons, the first of 1, 25 x 20 mm at 14 atm and the 

other 2,75x15mm at 10 atm at different levels of the 
obstruction. Subsequently, the medicated stent with 
Zotarolimus 2.75 x 14mm was deployed at distal middle 
third at 12 atm pressure. After stenting, contrast injection 
showed free extravasation compatible with coronary 

perforation in the middle/distal third portion of the stent 
(Figure 2). 
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Figure 2.  Image showing contrast extravasation to the pericardium (arrow) 

 
 

For the perforation management, a balloon was dilated at 
6 atm for 10 minutes on two occasions with an interval of 
5 minutes between insufflations, after that, a decrease in 
contrast output was noted and immediately a second 
medicated stent with Biolimus 3.0 x 28mm at 10 atm was 
placed in proximal/middle third with complete resolution, 

maintaining a TIMI III coronary flow (Figure 3). During the 

procedure no hemodynamic changes were observed and 
post-procedure echocardiogram did not show pericardial 
effusion or abnormal motility. The patient was managed in 
the intensive care unit and was discharged after 5 days 
uneventful. Three months later, the patient remains stable 
and with an improved ejection fraction at rest and post 

effort. 
 

 
 
Figure 3. Resolution of contrast extravasation after balloon inflation (arrow) 

 
 

Discussion 

Coronary perforation is a rare, life-threatening complication 
in patients undergoing percutaneous coronary intervention. 
To date, possible causes of coronary perforation have been 

identified: slippage or leakage of the guidewire or 
intracoronary stent, overinflated or rupture of the balloon, 

passing the balloon or stent through dissected vessel, 
perforation with catheter intravascular ultrasound (IVUS), 
etcetera [3],[7],[9],[10]. 
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It has been found that coronary perforation post 
percutaneous coronary intervention is mainly caused by 
over dilation or implanting an improperly sized stent; in the 
presented case two dilatations of balloon at 14 and 10 atm, 
respectively, were performed at the obstructions 
mentioned [9]. Later, medicated stent was placed at 12 

atm probably resulting in the grade III coronary 
perforation. It is thought that this complication may have 
been caused by the presence of diffuse calcifications in the 
left anterior descending artery, this was not demonstrated 
due to lack of IVUS in the center. 
 
On the other hand, there are several risk factors for 
coronary perforation linked to the patients as: advanced 
age, female gender, renal failure, arterial hypertension, 
peripheral artery disease and myocardial infarction 
[2],[3],[6],[9]. The patient of the case presentation was 
over 80 years old and suffered high blood pressure, 

increasing the risk for this complication. Also, angiographic 
risk factors have been reported in this complication such 
as: total chronic occlusion, coronary artery calcification, 
tortuous vessels, lesions in the circumflex and right 
coronary arteries and long lesions (> 10 mm) [11],[12]. In 
this case long injury, calcification and tortuosity of the 
coronary anatomy were present. 
 
There is no consensus about treatment for the coronary 
perforation, in fact there are several therapeutic options 
such as placing a coated stent, embolization, observation, 
pericardiocentesis and emergency coronary artery bypass 

graft [13],[14],[15],[16],[17],[18],[19]. However, 
prolonged balloon inflation proximal or at the level of 
perforation plus the reversal of anticoagulation and, if 
indicated, platelet transfusions are most commonly 
used [20],[21],[22]. In this case, the balloon inflation was 
performed in two times every 10 minutes at 6 atm as 
suggested for stopping bleeding [12]. Even though, no 
reversal of anticoagulation was used, successful 
angiographic and ultrasounds results were obtained, 
despite some authors mention this has less chance of 
success [23]. Also, it has been reported that type III 

coronary perforation need an average of 48 minutes of 
balloon inflation, which is more than twice the time that 
was required (20 minutes) [8]. This could be explained by 
the rapid implementation of balloon inflation during the 
procedure, as well as the correct placement of it. In 
addition, the reduced time of balloon inflation allowed a 
reduction in chances of producing myocardial ischemia. 
 
Coronary perforation can cause cardiac tamponade, 
arrhythmias, myocardial infarction and death [2],[3]. The 
most important are acute myocardial infarction and cardiac 
tamponade, these occur in 40% of type III coronary 

perforation and in patients with complex coronary 
anatomy [11],[24],[1]. As occurs in this case, perforation 
was type III and the patient had coronary anatomy complex 
(long lesion, tortuosity and calcification); however, no 
cardiac tamponed occurred probably because of rapid 
recognition and management or reduced width of 
perforation. 
 
 

Conclusion 

In conclusion, coronary perforation is a rare complication of 
percutaneous coronary intervention but leads to 
considerable mortality. The management of this 
complication does not have consensus, but primarily 
consists of balloon inflation and reversal of anticoagulation. 
In this case, successful resolution of a Type III coronary 
perforation was evidenced by balloon dilation for only 20 
minutes. We have carried out the first report of a coronary 

perforation successfully managed in Peru. 
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