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ÖZ

Koroner stent alanındaki teknolojik gelişmeler girişimsel kardiyologları daha kom-
pleks perkütan girişimler gerçekleştirme konusunda cesaretlendirmektedir. Koroner 
perforasyon perkütan koroner arter girişimleri esnasında görülebilen ölümcül bir 
komplikasyondur ve saniyeler veya dakikalar içerisinde müdahale edilmelidir. 
Geçen yıllar içerisinde teknolojik gelişmeler olmasına karşın koroner perforasyon 
sıklığı azalmamıştır. Koroner perforasyon sıklığında azalma olmamasının kompleks, 
perkütan koroner arter girişimlerinde artış görülmesiyle ilişkisi olabilir. Kaplı stent im-
plantasyonu acilen müdahale edilmesi gereken bu komplikasyonun seyri sırasında 
hayat kurtarıcı bir çözümdür ancak bu hastaların takiplerinde, kısa ve uzun dönemde 
kendine özgü riskler oluşturmaktadır. Bu yazıda, kaplı stent implantasyonu ile başarılı 
müdahale yapılan ancak takip eden günlerde hastane içi dönemde komplikasyon 
yaşadığımız bir koroner perforasyon vakasının sunmayı amaçladık.
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ABSTRACT

Advancements in coronary stent technology encourage interventional cardiologists 
in performing more complex, percutaneous interventions. Coronary perforation is 
a lethal complication of percutaneous coronary artery interventions and should be 
managed within seconds to minutes. Despite technological advancements, coronary 
perforation incidence has not declined over the years. This consistent incidence of 
coronary perforation may be related to increased number of complex, percutaneous 
coronary artery interventions. Covered stent implantation is a life-saving solution 
during the course of this emergent complication but also carries its own short and 
long term risks in the follow-up of these patients. Herein this report, we aimed to 
present a successful management of a case of coronary perforation by covered stent 
implantation but complicated during in-hospital period in the following days.
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Coronary perforation (CP) is rarely seen but is a 
frightened complication of percutaneous coro-

nary interventions [1]. Overall incidence of CP has 
not decreased during last decade and this is mostly 
related to increase in the complexity of percutaneous 
coronary interventions along with the advancements in 
interventional cardiology practice.[ 2-3].Most serious 
type of CP is Ellis type-III perforation and it is related 
to higher percentages of pericardial effusion, cardiac 
tamponade and death. [4]. Covered stent implantation 
seems to be the best choice in the emergent manage-
ment, however this approach carries unique risks in the 
latter follow-up period.

CASE REPORT

A-67-year-old male patient underwent diagnostic co-
ronary angiography for stabil angina complaints and a 
positive treadmill exercise test. Coronary angiography 
revealed 2 distinct, tandem LAD stenosis (Figure-1a) 
(Video-1). First lesion was bifurcation disease at the 
level of LAD-dominant Dg side branch and second 
one was a long segment, calcific stenosis at the level of 
mid LAD. After predilatation of second stenosis En-
deavor Resolute 2.5x30mm drug eluting stent (DES) 
(Medtronic, MN, USA) has been implanted at 15atm 
pressure. Because of under-expansion of mid portion 
of stent we performed postdilatation with Sprinter 
2.5x21mm non-compliant balloon at 16atm pressure 
for several times. Residual under-expansion was noti-
ced. Culotte bifurcation stenting had been performed 
successfully for Medina 1.1.1 LAD-Dg bifurcation 
disease (Endeavor Resolute 3.0x24mm DES for LAD 
and Endeavor Resolute 3.0x15mm DES for Dg). We 
wanted to postdilate mid portion of mid LAD stent 
and Sprinter 2.5x21mm non-compliant balloon had 
been inflated for several times and maximum at 24atm 
pressure. Following postdilatation, Ellis type-III CP 
was detected and hemodynamical disturbance and 
severe bradycardia occurred within seconds (Figu-
re-1b) (Video-2). We quickly implanted a Graftmas-
ter 2.80x19mm covered stent (Abbott Vascular, Santa 
Clara, CA) at 12atm pressure at perforation. Trans-
thoracic echocardiography revealed large pericardi-
al effusion and we performed pericardiocentesis and 
400mL fresh blood was drained. We did not detect any 
recurrent pericardial fluid on serial echocardiographic 
evaluations.

After 48 hours, during follow-up period ST segment 
elevation in anterior chest derivations was detected 

and emergent coronary angiography revealed subacute 
graft stent thrombosis (Figure-2a) (Video-3). Fol-
lowing recurrent balloon predilatations intimal dissec-
tions were seen before and after covered stent and for 
proximal dissection Endeavor Resolute 2.75x24mm 
DES and for distal dissection Endeavor Resolute 
2.25x24mm DES had been implanted. Because of 
LAD slow flow, persistant ST segment elevation and 
resistant anginal complaints we started tirofiban infu-
sion. There was no leakage to pericardial space in final 
views.

Figure-1a: Diagnostic coronary angiography revealed LAD-Dg bifurca-
tion disease and mid LAD long segment, calcified stenosis. 1b: Ellis type-

III perforation after post dilatation of stent at mid segment of LAD.

Video 1. 

After 24 hours following the percutaneous interventi-
on for covered stent thrombosis While tirofiban infu-
sion was continuing, we examined severe bradycardia 
and transthoracic echocardiography revealed hypere-
chogenic, large pericardial effusion. We could not able 
to drain effusion percutaneously. Surgical drainage of 
pericardial effusion was planned and while operation 
room was being prepared, we performed control coro-
nary angiography for any possible residual leakage to 
pericardial space and there was not any leakage into 
pericardial space (Figure-2b) (Video-4). Massive, or-
ganized hematoma (Figure-2c&d) was emptied from 
pericardial space and patient was uneventful following 
surgical drainage.
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Figure-2a: Subacute thrombosis of LAD covered stent at 2nd day follow-
ing intervention. 2b: After pericardial bleeding diagnostic coronary angi-
ography was taken and there was not any detectable leak from perforation 
side. 2c&d: Intraoperative images of organized pericardial bleeding and 
hematoma.

Video2.

DISCUSSION 

CP is a rare but distinct and frightful complication of 
percutaneous coronary interventions. Its incidence has 
not changed over the years, this may be related to inc-
reased complexity of percutaneous coronary interven-
tions. CP during percutaneous coronary interventions 
should be managed promptly because clinical presenta-
tion can be worser within seconds. [5-6].         Contrast 
streaming or cavity spilling Ellis type-III CP general-
ly need to block leakage between coronary lumen and 
extravascular space quickly. [7].Polytetrafluoroethy-
lene covered stent implantation is a good choice for 
emergent management of CP and can be implanted to 
perforation site to block leakage promptly. [8]. Alt-
hough covered stents show great success to treat the 
emergent condition, they are related to higher percen 

Video3.                    

Video4.

tages of acute/subacute and late stent thrombosis and 
also have increased need for target lesion revasculari-
zation in the long-term follow-up. [9-10]. We should 
keep in mind that covered stents are life-saving but 
on the other hand they have their own thrombogenic 
properties. [11-12].

Pericardial effusion and hematoma is one of the most 
serious complications of percutaneous coronary inter-
ventions. [13].  Ellis type-III CP have an incidence 
of 45.7% pericardial effusion and cardiac tamponade 
development. [14].  Unrelated to amount of fluid ac-
cumulated, these patients have rapid deterioration be-
cause of effusive-constrictive pericarditis development.
[15].  Pericardiocentesis is is first line treatment cho-
ice but drainage of pericardial fluid can not be perfor-
med successfully in cases with organized hematoma. 
Emergent surgical intervention is the best choice in 
these patients. In our case, we examined hematoma 
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formation without any residual leakage from previous 
coronary perforation site. Organized hematoma de-
velopment was detected in a delayed period after 24 
hours following the percutaneous intervention for co-
vered stent thrombosis. In a retrospective evaluation, 
it has been postulated that delayed intrapericardial he-
matomas following percutaneous coronary interventi-
ons can be seen without any actual site of perforation 
or leakage.[16] Another possible causes of pericardial 
tamponade formation following percutaneous coronary 
interventions are the left ventricular free wall rupture 
and iatrogenic aortic dissection.[17,18]  Left ventricu-
lar free wall rupture should be kept in mind especially 
in patients presenting with acute, transmural myocar-
dial infarction and late onset of pericardial tamponade 
development in the follow-up.[17] Iatrogenic aortic 
dissection is also a rare but lethal complication of per-
cutaneous cardiac interventions. Rapid deterioration 
of hemodynamic status during on-going coronary in-
tervention in catheter laboratory is typical finding of 
possible aortic dissection and pericardial tamponade 
development.[18] In our case, we did not detect any 
echocardiographic finding consistent with possible 
left ventricular free wall rupture or iatrogenic aortic 
dissection. We thought that previously damaged vis-
ceral pericardium was the cause of bleeding and this 
excess bleeding could be precipitated with the usage 
of additional anticoagulant (unfractioned heparin) and 
antiplatelet (tirofiban) during the treatment of covered 
stent thrombosis.

CONCLUSION

CP is a rare complication of percutaneous coronary in-
terventions, however its’ incidence has not decreased 
further probably due to the increase in complexity of 
current interventional Cardiology procedures. Severity 
of CP determines the management of this complica-
tion and Ellis type-III CP generally needs to inter-
vene emergently. Covered stents are good choices to 
manage this lethal complication in catheter laboratory 
however they carry their unique thrombogenic proper-
ties. In conclusion, acute/subacute or late thrombosis 
of covered stents are more frequently seen than drug 
eluting stents and there are limited data about the ma-
nagement of anticoagulant and antiplatelet regimen in 
the treatment of covered stent thrombosis.

Conflict of interest: The authors have nothing to 
disclose and there are no conflicts of interests.

Funding: The authors received no financial support 
for the research and/or authorship of this article.

KAYNAKLAR

1.  Gruberg L, Pinnow E, Flood R, Bonnet Y, Tebeica M, Waksman R, et al. Incidence, 
management and outcome of coronary artery perforation during percutaneous coronary 
intervention. Am J Cardiol. 2000; 86: 680-2.

2. Hendry C, Fraser D, Eichhofer J, Mamas MA, Fath-Ordoubadi F, El-Omar M, et al. 
Coronary perforation in the drug-eluting stent era: incidence, risk factors, management 
and outcome: the UK experience. Eurointervention. 2012; 15: 79-86.

3. Parsh J, Seth M, Green J, Sutton NR, Chetcuti S, Dixon S, et al. Coronary artery per-
forations after contemporary percutaneous coronary interventions: evaluation of inci-
dence, risk factors, outcomes and predictors of mortality. Catheter Cardiovasc Interv. 
2017; 89: 966-73.

4. Ellis SG, Ajluni S, Arnold AZ, Popma JJ, Bittl JA, Eigler NL, et al. Increased coronary 
perforation in the new device era. Incidence, classification, management and outcome. 
Circulation. 1994; 90: 2725-30.

5. Karaman K, Karayakalı M, Arısoy A, Akar İ, Çelik A. A late complication of coronary 
artery perforation during primary percutaneous coronary intervention: Coronary arterio-
venous fistula. Turk Kardiyol Dern Ars. 2017; 45: 739-43.

6. Lee MS, Shamouelian A, Dahodwala MQ. Coronary artery perforation following percuta-
neous coronary intervention. J Invasive Cardiology. 2016; 28: 122-31.

7. Al-Lamee R, Ielasi A, Latib A, Godino C, Ferraro M, Mussardo M, et al. Incidence, pre-
dictors, management, immediate and long-term outcomes following grade III coronary 
perforation. JACC Cardiovasc Interv. 2011; 4: 87-95.

8. Kawamoto H, Tanaka K, Ruparelia N, Takagi K, Yabushita H, Watanabe Y, et al. Short-
term and long-term outcomes after polytetrafluoroethylene-covered stent implantation 
for treatment of coronary perforation. Am J Cardiol. 2015; 116: 1822-6.

9. Lee WC, Hsueh SK, Fang CY, Wu CJ, Hang CL, Fang HY. Clinical outcomes following 
covered stent for the treatment of coronary artery perforation. J Interv Cardiol. 2016; 
29: 569-75.

10. Wang HJ, Lin JJ, Lo WY, Chang CP, Hsu CH, Hsieh LJ, et al. Clinical outcomes of 
polytetrafluoroethylene-covered stents for coronary artery perforation in elderly patients 
undergoing percutaneous coronary interventions. Acta Cardiol Sin. 2017; 33: 605-13.

11. Eeckhout E, De Palma R. Coronary perforation: an inconvenient complication. JACC 
Cardiovasc Interv. 2011; 4: 96-7.

12. Copeland KA, Hopkins JT, Weintraub WS, Rahman E. Long-term follow-up of polytetra-
fluoroethylene-covered stents implanted during percutaneous coronary intervention for 
management acute coronary perforation. Catheter Cardiovasc Interv. 2012; 80: 53-7.

13. Kolek M. Effusive-constrictive pericarditis post surgical revision for iatrogenic hemo-peri-
cardium. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2011;155:71-4.

14. Shimony A, Joseph L, Mottillo S, Eisenberg MJ. Coronary artery perforation during per-
cutaneous coronary intervention: a systematic review and meta-analysis. Can J Cardiol. 
2011; 27: 843-50.

15. Stathopoulos I, Kossidas K, Panagopoulos G, Garratt K. Cardiac tamponade complicat-
ing coronary perforation during angioplasty: short-term outcomes and long-term surviv-
al. J Invasive Cardiol. 2013; 25: 486-91.

16. Fejka M, Dixon SR, Safian RD, O’Neill WW, Grines CL, Finta B, et al. Diagnosis, man-
agement, and clinical outcome of cardiac tamponade complicating percutaneous coro-
nary intervention. Am J Cardiol. 2002; 90: 1183-6.

17. Huang CM, Chen LW, Huang SH, Huang SS, Wang KL, Chiang CE. Acute left ventricu-
lar rupture following posterior wall myocardial infarction. Intern Med. 2010; 49: 1387-90.

18. Lin HH, Lai WL, Li PC, Li ML. Aortic perforation as a complication of percutaneous 
coronary angiography. Formos J Surg. 2011; 44: 225-7.



Acta Medica Alanya 2018:2:3 214

Coner A, et al. Pericardial Bleeding Following Covered Stent Thrombosis

How to cite this article/Bu makaleye atıf için:
Çoner A, Çiçek D,  Akıncı S, Saba  T,  Müderrisoğlu H. Pericardial Bleeding Following 
Covered Stent Thrombosis: Sharp Blade on Both Sides. Acta Med. Alanya 2018;2(3):210-214. 
doi: 10.30565/ medalanya.421746


