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A word of caution on optimizing stent 
deployment in calcified lesions: Acute 
coronary rupture with cardiac 
tamponade 
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Coronary stenting is increasingly performed either to ira- 
prove the result of balloon angioplasty complicated by dis- 
section or acute closure I or to reduce the incidence of res- 
tenosis. 2 Recent studies suggest that optimized s tent  
deployment by additional expansion can be achieved by 

3 4  high-pressure dilatation, oversizing of balloons, or both. , 
This procedural strategy has been proposed to improve the 
apposition of the stent struts against the recipient coro- 
nary vascular wall, thereby enhancing the early and late 
hemocompatibility of the stent. 3 We report a case of non- 
fatal coronary rupture during stent expansion inflating an 
oversized balloon to high pressure. 

A 64-year-old woman had angina within 2 weeks after a 
nontransmural anterior myocardial infarction. Diagnostic 
cardiac catheterization 8 days after the infarction showed 
diffuse calcified disease of the mid and distal left anterior 
descending coronary artery (LAD) with two significant 
stenoses. Ventriculography revealed anterolateral hypo- 
kinesia with good global systolic function. The patient was 
referred to our center for coronary angioplasty. After pre- 
medication with 10,000 U heparin and 250 mg aspirin and 
intracoronary administration of isosorbide dinitrate were 
carried out, angiograms were performed with a left Jud- 
kins 4 (8F) guiding catheter (Fig. 1, A). On-line quantita- 
tive coronary angiography (Coronary Angiographic Anal- 
ysis System: CAAS II; PieMedical NV; Maastricht, The 
Netherlands) showed a 21 mm long lesion in the mid LAD 
with a maximum diameter stenosis of 72% (reference 
diameter 3 ram) and in the distal LAD a calcified lesion 
with a 51% maximum diameter stenosis (reference diam- 
eter 2.5 ram). A 0.014 inch guide wire was positioned, and 
predilatation of the proximal lesion was performed with a 
3 mm noncompliant balloon (length 35 mm; Speedy Longy, 
Schneider, Biilach, Switzerland) at 8 atm, leaving a 30% 
maximal diameter stenosis with a type B dissection. 
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Therefore a self-expanding Wallstent (nominal diameter 5 
mm, nominal length 35 mm; Schneider) was positioned in 
the mid LAD and expanded with repeated inflations of an 
oversized 4 mm Speedy balloon (balloon/artery ratio, 1.33) 
at a maximum pressure of 16 atm. Angiography showed 
acceptable stent expansion, and quantitative coronary an- 
giography revealed a mean intrastent diameter of 2.9 mm 
and a maximum residual diameter stenosis of 8% at the 
outflow. The lesion in the distal LAD was then dilated, in- 
flating a 3 mm Speedino (Schneider) to a maximum pres- 
sure of 10 atm without visible success. A Palmaz-Schatz 
stent (3.0 × 15 mm, delivery system; Johnson & Johnson 
Interventional Systems, Warren, N.J.) was therefore posi- 
tioned and expanded with a 3 mm Speedy balloon. During 
inflation to a maximum pressure of 16 atm an indentation 
of the balloon persisted at the site of the stenosis (Fig. 1, 
B). Because of the angiographically unsatisfactory expan- 
sion, the stent was recrossed with a 3.5 mm Speedy balloon 
(balloon/artery ratio 1.4). After the balloon underwent 
high-pressure inflation for 20 seconds to a maximum of 20 
atm, the indentation suddenly disappeared. Immediate 
angiography showed a coronary rupture located at the dis- 
tal part of the eccentrically bulged Palmaz-Schatz stent 
with an impressive leakage of contrast medium into the 
pericardial space (Fig. 2, A) with diffuse staining. An 
attempt to insert a perfusion catheter (RX Flowtrack, ACS, 
Temecula, Calif.) was aborted, because within 60 seconds 
pulsus paradoxus was observed, and the patient had chest 
pain and severe hypotension and required cardiopulmo- 
nary resuscitation. Protamine sulphate was given, a dob- 
utamine infusion was commenced, and percutaneous punc- 
ture of the pericardium was performed. After 150 ml blood 
was aspirated, the aortic pressure quickly normalized, and 
the dobutamine was weaned. Transthoracic echocardiog- 
raphy showed a pericardial effusion of 2 cm. At angiogra- 
phy no further extravasation was observed, and the LAD 
showed normal antegrade flow with a type B dissection 
distal to the Palmaz-Schatz stent. To cover the distal dis- 
section an additional Palmaz-Schatz stent (3.0 × 10 mm) 
was implanted with a 3 mm Speedy balloon inflated to a 
maximum pressure of 8 arm. At the final angiographic 
control the residual intrastent diameter stenosis was 20% 
(Fig. 2, B). During the next 12 hours pericardial aspirate 
gradually decreased (100 ml of blood in total). After 24 
hours of draining no pericardial effusion was found with 
echocardiography, and the drain could be removed. Serial 
assays of creatine kinase showed a maximum value of 223 
U/L at 18 hours (normal laboratory range 20 to 190 U/L), 
and the electrocardiogram did not change compared with 
preprocedural recordings. The patient made an unevent- 
ful, complete recovery and could be discharged from the 
hospital after 12 days on antiplatelet treatment with aspi- 
rin and ticlopidine. 

Coronary rupture rarely occurs during conventional 
balloon angioplasty (<0.5%), and underlying causes are 
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Fig. 1. A, Left coronary angiogram in cranial view showing left anterior descending coronary artery with 
significant proximal and distal stenoses (arrows). B, Left anterior descending coronary artery after 
implantation of Wallstent in mid-segment and Palmaz-Schatz stent in distal segment. Note suboptimal 
expansion of Palmaz-Schatz stent (arrow) and indentation (arrow) of 3 mm balloon inflated in stent to 16 
atm (inset). 

most commonly calcified lesions, balloon oversizing, and 
balloon rupture. 5 Since additional stent expansion with 
noncompliant and oversized balloons was introduced, cor- 
onary rupture, which was not previously observed, s, 2 has 
become a reported complication. With the use of high 
inflation pressure and oversized balloons for adequate 
stent expansion, ruptures of coronary arteries have been 
reported. In a study of 40 patients Goldberg et al. 4 de- 
scribed one case of coronary rupture after stent expan- 
sion with an oversized balloon (balloon/artery ratio de- 
tected with intracoronary ultrasound 1.6) requiring urgent 
surgery. Columbo et al. 3 reported a decrease in the inci- 
dence of this complication from 1.2% (four ruptures in 339 
lesions treated) to 0% (113 lesions treated) by reducing the 
ultrasound-detected balloon/artery ratio from 1.2 to 1.05. 
In this case a 3.5 mm balloon was used (balloon/artery ra- 
tio 1.4), because a 3 mm balloon (balloon/artery ratio of 1.2) 
was not sufficient to decrease the residual intrastent  
stenosis. Plaque calcification may have been the principal 
cause of the rupture; however, the additional impact of 
oversizing of the balloon and high inflation pressure is dif- 
ficult to estimate. Pericardial puncture rapidly improved 

the clinical conditions of the patient, and immediate 
administration of protamine sulphate may have contrib- 
uted to the cessation of intrapericardial extravasation. 
Preserved coronary patency after rupture is not ade- 
quately reported, because most described cases undergo 
emergent bypass surgery or sustain transmural  infarction. 
Stenting of a patent vessel after a coronary procedure to 
control an intrapericardial bleeding rupture has been re- 
ported. 6 In this case, however, an additional stent was 
placed after extravasation had already stopped. It remains 
unclear whether the presence of the Palmaz-Schatz stent 
implanted before the rupture helped to preserve vessel pa- 
tency. 

Routine stent upsizing with high inflation pressure and 
oversized balloons may increase the incidence of coronary 
rupture, and caution should be exercised, particularly with 
calcified lesions. Adequate measures including the rever- 
sal ofheparinization with protamine sulphate, pericardial 
drainage, insertion of a perfusion balloon, and additional 
stenting including the use of membrane-covered stents 
may control cardiac tamponade and alleviate the need for 
urgent surgery. 
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Fig. 2. A, Angiogram in right anterior  oblique view show- 
ing profuse pericardial leakage of contrast medium from 
rupture  of left anterior descending coronary artery. B, Fi- 
nal angiogram of left anterior descending coronary artery. 
Proximal Palmaz-Schatz stent is bulged, and second Pal- 
maz-Schatz stent  (arrow) has been deployed distally to 
cover dissection tha t  occurred during rupture.  
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Multiple coronary thromboemboli 
complicating valvular heart disease and 
atrial fibrillation 
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Although the incidence of systemic thromboembolism in 
valvular  hear t  disease has been reported to be as high as 
10% to 35%, 1-3 embolization to the coronary arteries is un- 

23 common. , We present  a case of a pat ient  wi th  acute my- 
ocardial infarction caused by multiple coronary throm- 
boemboli associated with combined valvular  hear t  disease 
and atrial  fibrillation. The thromboemboli were docu- 
mented in three coronary ar tery branches. Coronary in- 
terventions including intracoronary thrombolysis and per- 
cutaneous coronary balloon angioplasty were attempted. 

A 65-year-old woman who was referred to our hospital  
had had left back pain for 1 hour. She had had rheumatic  
fever at the age of 19 years and combined valvular  hear t  
disease and chronic atrial  fibrillation at  the age of 54 years. 
Although she had been receiving an anticoagulant,  she had 
discontinued this medication 2 months before admission. 
Physical examinat ion on admission revealed an i rregular  
pulse of 100 beats/min and a blood pressure of 114/74 mm 
Hg. Cyanosis was noted involving the lips and nails. Dur- 
ing auscultat ion holosystolic and diastolic rumbling mur- 
mur  were heard  at the apex, and systolic ejection murmur  
and early diastolic murmur  were heard at the left paraster-  
nal border. Inspiratory crackles were heard over the entire 
lung field. Facial edema and pretibial edema were present. 
An electrocardiogram demonstrated atrial  fibrillation, ST- 
segment elevation in leads aVL and V3-V6, and ST-segment 
depression in the inferior leads. Emergent  coronary arte- 
r iography was performed and revealed occlusions of the 
distal portion of the left anterior  descending coronary ar- 
tery, the proximal portion of the second diagonal branch 
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