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Pericardial Tamponade Caused by Rotational Atherectomy 
Ablation Grinding Through a Barrier Stent Protruding From 

the Diagonal Artery: A Case Report

Ming Lian Gonga, b, Yi Maoc, d, Jing Hua Liub, d

Abstract

Rotational atherectomy (RA) has been described in case reports to be 
effective in ablating under-expanded stents. We present a case of cal-
cified bifurcation lesion percutaneous coronary intervention (PCI), in 
which the branch stent protruding into main branch blocked the bal-
loon getting through, and the following RA led to pericardial tampon-
ade. The first stent was deployed from the proximal of left anterior 
descending artery (LAD) to the proximal of diagonal for an 80-year-
old man who suffered from non-ST-elevation myocardial infarction 
to make a Culotte dual stent PCI. The operator failed to make balloon 
get through the struts protruding into LAD lumen anyway. After RA 
drill through the LAD lumen, it showed an excellent angiographic 
outcome. Stent deployment in LAD was successful, but pericardial 
tamponade occurred in a short time. After pericardiocentesis was 
performed under fluoroscopic guidance, the patient was uneventful. 
After 1 year, the follow-up coronary computed tomography (CT) an-
giography showed no in-stent restenosis, stent fracture or disrupted 
struts protruding outside of the vessel’s outline of LAD and the first 
diagonal (D1). This case shows stents’ RA could be dangerous in 
grinding across the stents’ lateral hole in an unsymmetrical lumen. 
Although RA could be a useful remedy in the situation of under-ex-
pansion of implanted stents, the debulking should be performed for 
longitudinal stent ablation and cautiously performed for bifurcation 
lesion in which the protruding stents from side branch were unsym-

metrically blocking the path.
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Introduction

Rotational atherectomy (RA) has been described in case re-
ports to be effective in ablating under-expanded stents [1, 2]. 
However, there are no reports RA were used in grinding off the 
barrier struts from the branch. We present a case of calcified 
bifurcation lesion percutaneous coronary intervention (PCI), 
in which the branch stent protruding into main branch blocked 
the balloon getting through, and the following RA make a 
complication of pericardial tamponade.

Case Report

An 80-year-old man with non-ST-elevation myocardial in-
farction was presented to our hospital, with a history of hy-
pertension and dyslipidemia. Coronary angiography revealed 
diffuse calcification from proximal to middle segment of the 
left anterior descending artery (LAD) with about 80% steno-
sis and 80% stenosis in the proximal of diagonal. Considering 
the LAD true bifurcation lesion and similar vessel diameter of 
LAD and the first diagonal (D1), we planned to utilize culotte 
technique. A drug-eluting stent (DES, 2.5 × 15 mm) was im-
planted in the D1 with short main branch protrusion, then no 
balloons could pass through the first stent’s side hole (Fig. 1). 
Based on current RA recommendations, the burr-to-artery ratio 
was 0.5 [3]. RA with 1.5 mm burr was attempted, and the abla-
tion was initiated at the proximal edge of the stent. Following 
eight runs of RA with a speed of 160,000 rpm and post-dilata-
tion of a 3.0 × 12 mm noncompliant (NC) balloon at 20 atm, a 
full expansion with a good angiographic result was achieved. 
Another DES (3.0 × 30 mm) was implanted in the LAD with 
full expansion and followed with the dilation of NC balloon 
(3.0 × 12 mm) at 26 atm (Fig. 2). Final angiography showed a 
satisfactory result with no stent malposition or residual steno-
sis. Half an hour after PCI, the patient felt shortness of breath 
with low blood pressure. Ultrasound cardiogram showed 
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pericardium effusion and angiography showed no obvious 
coronary perforation. After pericardiocentesis was performed 
under fluoroscopic guidance, the patient was uneventful. The 
follow-up ultrasound cardiogram showed no more pericardium 
effusion with normal ventricular wall motion. The patient re-
ceived the standard medical therapy with doctor’s prescription 
of aspirin, clopidogrel, angiotensin-converting enzyme inhibi-
tor (ACEI), beta-blocker, statin drugs and outpatient follow-
up once a month after discharge. After 1 year, the follow-up 
coronary computed tomography (CT) angiography showed no 
in-stent restenosis, stent fracture or disrupted struts protruding 
outside of the vessel’s outline of LAD and D1.

Discussion

There are limited options for stent under-expansion due to rig-

id calcified lesions. RA has been described in case reports to be 
practical and effective in ablating under-expanded stents [4, 5]. 
Compared to previously reported cases, our case illustrates the 
risk of pericardial tamponade after ablation of the barrier stent 
struts in the calcified bifurcation lesion with RA. A rotational 
speed of 140,000 to 150,000 rpm was the ideal speed that led 
to fewer complications [3]. In our case, RA debulked both the 
struts protruding from side branch and calcified plaques. Due 
to the stiffer metallic scaffold, higher speed RA was needed to 
avoid burr entrapment according to our experience. When RA 
is performed, lesion specific predictors of perforation include 
eccentricity tortuosity, length > 10 mm and location in the right 
coronary artery or left circumflex artery [3]. In our case, ab-
lating the struts protruding from side branch was not same as 
longitudinal stent ablation in a symmetrical lumen. Due to the 
incomplete Stent ablation in an unsymmetrical lumen, the re-
maining stent scaffold outward protruding was apt to injure the 
vessel wall and cause invisible impairment which resulted in 
pericardial tamponade. It was also a common phenomenon in 
the coronary chronic total occlusion PCI, non-contrast staining 
but tamponade happened. Although RA could be a useful rem-
edy in the situation of under-expansion of implanted stents, 
the debulking should be performed for longitudinal stent abla-
tion and cautiously performed for bifurcation lesion in which 
the protruding stents from side branch were unsymmetrically 
blocking the path.
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Figure 1. Angiography and under-expanded balloon and stent under-expansion. (a) Baseline coronary angiogram of left anterior 
descending artery (LAD) and first diagonal (D1). (b) Balloon expansion at high pressure failed to expand the lesion. (c) The first 
stent was deployed from the proximal of LAD to the proximal of diagonal with under-expansion.

Figure 2. Final result. The final angiogram showed fully expanded left 
anterior descending artery (LAD) and first diagonal (D1).
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