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Postinfarct Ventricular Septal Defect after Coronary 
Covered Stent Implantation

Soon Ho Chon, M.D.1, Young Hak Kim, M.D.2, Hyuck Kim, M.D.2, Won Sang Chung, M.D.2, 
Jeong Ho Kang, M.D.2, Kyung-Wook Shin, M.D.2

We report a case of a postinfarction ventricular septal defect caused by an acute recurrent occlusion after the im-
plantation of a covered stent, which was performed as a rescue procedure for the ruptured left anterior descending 
artery during a percutaneous coronary intervention. Although the emergent implantation of a covered stent for the 
ruptured coronary arteries such as the left main coronary artery or the origins of the left anterior descending artery 
can be performed during a percutaneous coronary intervention, and a coronary bypass surgery should be consid-
ered in order to decrease the risk of complete occlusion, thus providing a superior long term patency.
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CASE REPORT

A 62-year-old woman visited the department of cardiology 

due to aggravated chest pain with dyspnea, which started a 

week before her visit. The patient had a history of hyper-

tension; she was diagnosed 20 years earlier. On her visit, her 

initial mental status was normal, blood pressure was 130/80 

mmHg, pulse was 102 beats/min, body temperature was 

36°C, and respiratory rate was 20 breaths/min. The initial 

laboratory results showed a creatinine level of 6.5 mg/dL, a 

high troponin-I level at 2.34 ng/mL, PaCO2 29 mmHg, PaO2 

98 mmHg, base excess -10.1 mmol/L, and oxygen saturation 

at 96%; the arterial blood gas analysis showed metabolic 

acidosis with pH 7.31. An echocardiogram showed hypo-

kinesia of the inferior wall with a 57% ejection fraction. 

Suspecting coronary artery disease, we performed a coronary 

angiogram, which presented a stenosis greater than 70% in 

the proximal left anterior descending artery and a stenosis 

greater than 70% in the right coronary artery. During the in-

tervention for the left anterior descending artery, a rupture 

suddenly occurred (Fig. 1). The bleeding was controlled after 

inserting a 3×19 mm Jostent polytetrafluoroethylene (PTFE)- 

covered stent (Abbott Vascular, Abbott Park, IL, USA) (Fig. 

2). The acute renal failure was treated with continuous renal 

replacement therapy.

A week after the initial treatments, the patient complained 

of severe chest pain with dyspnea. A simple chest X-ray re-

vealed cardiomegaly and pulmonary edema. An echocardio-

gram presented a low ventricular ejection fraction of about 

29% with hypokinesia of the apex and interventricular 
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Fig. 1. The ruptured left anterior descending artery during the 
percutaneous coronary intervention.

Fig. 2. The Jostent polytetrafluoroethylene-covered stent implanta-
tion state at the ruptured left anterior descending artery.

Fig. 3. The postinfarct ventricular septal defect on the trans-
thoracic echocardiography.

Fig. 4. The complete obstruction of the previous Jostent polytetra-
fluoroethylene-covered stent.

septum. The troponin-I was elevated to 40 ng/mL; acute my-

ocardial infarction was suspected. In the coronary angiogram, 

a segment of the left anterior descending artery, where the 

Jostent PTFE-covered stent was placed, was occluded. There-

fore, a percutaneous balloon angioplasty was performed to re-

establish the blood flow and a coronary stent was inserted in 

the stenotic segment of the right coronary artery.

Thereafter, the symptoms of heart failure persisted and the 

patient’s hemodynamic condition rapidly deteriorated during 

treatment in the intensive care unit for a week. An emergent 

echocardiogram revealed a large ventricular septal defect at 

the anterior portion of interventricular septum near the apex 

(Fig. 3). A follow-up coronary angiogram presented a com-

plete reobstruction of the left anterior descending artery 

where the Jostent PTFE-covered stent was placed (Fig. 4). 

The patient was transferred to our department and an emer-

gent operation was planned.

Through a median sternotomy approach, a cannulation of 
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the aorta, a superior and inferior vena cava, and a car-

diopulmonary bypass were performed. A vent was inserted 

into the left ventricle through the right superior pulmonary 

vein. A ventriculotomy was performed 1 to 2 cm lateral and 

parallel to the left anterior descending artery under the beat-

ing heart. A direct visualization through the ventriculotomy 

presented a ventricular septal defect located at the anterior 

portion of the interventricular septum near the apex.

The appropriately sized pericardium was tailored. Pledgeted 

3-0 prolene, interrupted, and continuous sutures were utilized 

to cover the septal defect. Ventriculotomy was repaired using 

interrupted 3-0 Ethibond sutures with Teflon felt reinfor-

cemen. The body temperature was elevated and the car-

dio-pulmonary bypass was weaned without any hemodynamic 

compromise. The total duration of the cardio-pulmonary by-

pass was 120 minutes. The intubation was maintained for one 

day after the operation and the postoperative course was 

uneventful.

DISCUSSION

A ventricular septal defect is a severe complication of 

acute myocardial infarction that may appear within 2 weeks 

after the infarction. Due to the high mortality rate, 50% of 

patients expire within the first week after onset and only 20% 

survive more than a month. A ventricular septal defect needs 

to be repaired, especially when emergent in patients with a 

hemodynamic compromise.

As experience with the quality of equipment for percuta-

neous coronary intervention have increased, success rates 

have improved and the range of applications has increased. 

On the other hand, various complications of percutaneous 

coronary intervention have been reported including coronary 

artery dissection and occlusion, thrombus formation, perfo-

ration, and rupture of the guide-wire with residual fragments 

in the coronary artery [1]. Among the lethal complications of 

percutaneous coronary intervention, coronary artery perfo-

ration causes hemopericardium, cardiac tamponade, and my-

ocardial infarction. Incidence of these complications were re-

ported to be 0.1% to 3.0% [2] with a mortality rate of about 

10% [3]. Recently, percutaneous coronary intervention has 

been applied to more complicated lesions and to vessels with 

a smaller caliber. Thus, a comparatively higher rate of com-

plications has developed. The risk factors that increase coro-

nary artery perforation during a percutaneous coronary inter-

vention include an oversized balloon, usage of stiff 

guide-wires in treating chronic occlusion, usage of cutting 

balloons, usage of debulking devices to remove the calcified 

material, usage of high-pressure inflation stents such as the 

sirolimus-eluting stents, and inappropriate attempts at inter-

vention in irregularly calcified arteries [3,4].

Once the perforation of the coronary artery occurs, treat-

ments worth considering include heparin antidote protamine 

injection to return coagulation to normal, using low-pressure 

balloons to occlude the blood flow, and using a balloon de-

signed to allow blood flow through the balloon. These meas-

ures are applicable to perforations that are small. When he-

mopericardium or cardiac tamponade occurs, pericardiocent-

esis becomes necessary. When the methods mentioned above 

are not available, a covered stent may be useful to reestablish 

the blood flow. However, if a covered stent insertion fails, 

there is no other option except an operation [3,4].

The most common contributor to the high mortality rate 

(range, 10% to 15%) in heart surgery after a percutaneous 

coronary intervention failure is preoperative hemodynamic in-

stability [1,3]. Thus, percutaneous coronary intervention 

should be avoided in patients with risk factors for perforation 

[4].

In 1966, Colombo et al. [5] used covered stents for the 

first time. They applied a stent covered with an autologous 

greater saphenous vein in a patient with a perforated coronary 

artery after percutaneous coronary intervention. However, this 

method was abandoned due to the difficulty of its application 

[5]. Recently, a stent covered with an expandable PTFE graft 

with an internal and external stent surface and a diameter of 

2.5 to 5 mm was developed. This stent graft, which was 

originally designed to treat coronary aneurysm, was applied 

for the first time by Ramsdale et al. [6] to treat patients with 

perforated coronary arteries. A higher risk of stent thrombosis 

follows after a covered stent is applied because it takes lon-

ger to form a complete inner wall of vascular endothelium 

than with conventional stents. Moreover, restenosis occurs 

more frequently with covered stents than conventional stents. 

In our case, even though clopidogrel and aspirin were ad-
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ministered after inserting the covered stent, occlusion induced 

by stent thrombosis occurred twice within a 2 week period. 

Furthermore, in the application of grafts, the risk of occlusion 

around the bifurcation area still remains. Schuhlen et al. [7] 

have reported a 5.5% incidence of stent thrombosis one 

month after a graft insertion. Gercken et al. [2] used covered 

stents in 67 patients that developed postoperative stenosis of 

a greater saphenous vein graft, patients with complicated arte-

rial lesions, and patients with in-stent restenosis. The rates of 

restenosis for each were 33.3%, 30.0%, and 38.5%, re-

spectively, at a mean of 159 days after intervention [2].

A few studies about emergent life-saving procedures using 

a covered stent have proceeded to prevent perforation during 

a percutaneous coronary intervention, but it is still unsettled. 

The incidence of complications such as thrombus formation, 

chronic restenosis, restenosis of the branched artery, and oc-

clusion around the bifurcation have not yet been determined. 

We believe that the location, diameter, length of arteries, and 

the amount of blood flow are the factors that affect the in-

cidence of complications. Furthermore, the occlusion of ar-

teries branched from a stent-implanted artery leads to acute or 

chronic stenosis and occlusion of the graft. This, in turn, 

leads to the poor development of the collateral vessels, thus 

increasing the risk of myocardial infarction and the associated 

complications.

Thus, meticulous care and observation is necessary after 

the implantation of covered stents in patients with perforated 

coronary arteries after a percutaneous coronary intervention. 

In conclusion, as in our case, the emergent implantation of a 

covered stent for ruptured coronary arteries such as the left 

main coronary artery or the origins of the left anterior de-

scending artery can be performed during a percutaneous coro-

nary intervention, and a coronary bypass surgery should be 

considered in order to decrease the risk of complete occlu-

sion, thus providing superior long term patency.
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