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Very Late Restenosis of a Paclitaxel-
Eluting Stent Implanted to Treat 
Previous in-Stent Restenosis  
of a Bare Metal Stent

To the Editor,

Unlike what was observed with brachytherapy,1 
the use of drug-eluting stents (DES) has not been 
associated with the delayed intimal proliferation 
that characterises restenosis. A 12-month follow-
up is recommended to define the need for 
revascularisation in DES.2 Restenosis 1 year after 
the implant is considered unusual.

We present the case of a 77-year-old 
hypertensive male ex-smoker with diabetes and 
hypercholesterolemia who was admitted in April 
2004 for an inferior infarction. He was treated with 
thrombolysis, showing signs of reperfusion. Twenty-
four hours after being admitted, the patient presented 
post-infarction angina. A coronary angiography 
was performed, revealing single-vessel (distal right 
coronary artery) disease that was treated successfully 
with two conventional partially overlapping stents 
(Guidant MULTILINK ZETA 3.5×23 and 3.5×15, 
Abbott Laboratories). After 10 months without 
symptoms, he was readmitted on March 2005 for 
progressive unstable angina. Coronary angiography 
was repeated and in-stent restenosis was observed 
(Figure 1A), which was successfully treated with stent 
implantation of a paclitaxel-coated DES (TAXUS 
3.5×32; Boston Scientific, Natick, Massachusetts) 
(Figure 1B). Two years later (June 2007), he was 
readmitted for recurring atypical pain and another 
coronary angiography was performed that showed 
neither restenosis in the previously implanted DES 
or other significant coronary lesions (Figure 1C). 
The patient was discharged on treatment with 
aspirin, atorvastatin, beta-blockers, and angiotensin-
converting enzyme inhibitors. 

There were no new events until November 2009 
(more than 4 years after the DES implant) when 
the patient was readmitted for progressive unstable 
angina with a one-month evolution. Coronary 
angiography was repeated showing severe in-stent 
restenosis (Figure 1D), which was not present in the 
coronary angiography performed two years before. 
An intracoronary ultrasound study was performed 
(Figure 2) that showed proper stent expansion and 
apposition, and diffuse intimal hyperplasia and a 
minimal luminal area of 2.34 mm2, which confirmed 
the severity of the restenosis. 

This case is the latest DES restenosis reported in the 
literature. Restenosis appeared clinically four years 
after the implantation and angiographies showed that 
it had developed at least two years after the implant. 

The Bargiggia method considers that the MR 
velocity permits measurement of the intraventricular 
systolic pressure by applying a modified Bernoulli’s 
equation, making flow acceleration equal to the 
pressure generation velocity, dP/dt. To obtain dP/
dt, we measure the time that MR takes to accelerate 
from 1 to 3 m/s, corresponding to 4 and 36 mm 
Hg gradients, measuring dP/dt as the difference of 
the 2 gradients (32 mm Hg) divided by the time.3 
This means that reducing the atrial pressure by 
equalising pressures and gradients and measuring 
an isovolumic phase parameter in patients in whom 
this does not exist. We can find cases where failure 
starts before the systole, as happens in the second 
beat in Figure 1, thus adding variability. Even 
with these limitations, this method of measuring 
dP/dt is closely correlated with the invasive value 
and is highly sensitive to changes in the inotropic 
state.3,4 Although it is essential that there be 
MR, it is common in patients with severe systolic 
dysfunction. Its use in studying alternans can be of 
great interest because it does not seem as affected by 
preload as is the aortic flow or the filling. It reflects 
overall ventricular function rather than an isolated 
segment and therefore eliminates the uncertainties 
brought about by tissue Doppler assessment, which 
although a useful technique for studying alternans,5 
is affected by segmental contractility disorders and 
by ventilatory movements.
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Although IVUS has limitations in differentiating 
intimal hyperplasia from in-stent thrombosis (the 
best technique would have been optical coherence 
tomography [OCT]), the ultrasound characteristics of 
our case (concentric, homogeneous echogenic, diffuse 
restenosis, which was more marked at one point) 
strongly indicated new intimal growth. 

Late restenosis of DES is unusual to find in the 
literature.3 The largest published series showed a 2.6% 
rate of restenosis after one year. In another study with 
a paclitaxel-coated DES that is currently not available 
for sale,4 binary restenosis at 2 years was similar to 
conventional stent. In both studies, the diagnosis 
of late restenosis was achieved using coronary 
angiography, without restenosis six months after 
the implant and without knowing whether restenosis 
occurred about one year after intervention. 

It is currently assumed that stent restenosis is due 
mainly to the proliferation of smooth cells. DES 
prevents this proliferation by various mechanisms. 
As with brachytherapy,1 it has been suggested 
that DES may inhibit most smooth muscle cells 
but leave a small portion able to multiply, leading 
to delayed neointimal growth. Other proposed 
mechanisms include inflammatory phenomenona 
or progression of the disease in the interior of the 
stent.5 

Although there are no doubts about the 
effectiveness of DES in preventing restenosis, such 
cases indicate that in some patients, DES may delay 
but not prevent the intimal proliferation that causes 
restenosis. It is important that the follow-up period 
for studies on the safety and effectiveness of DES be 
extended beyond one year.

Figure 2. Intracoronary ultrasound study. 
A: longitudinal image with minimal luminal 
area (inset). B: minimal luminal area 
(MLA).

Figure 1. Series of Angiograms. A: 2005, 
Conventional Stent Restenosis B: 2005, 
result after implanting a TAXUS 3.5×32 
stent in the stent. C: 2007, no restenosis 
in the stent. D: 2009, subtotal stent 
restenosis.
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chest pain to his parents before going to sleep. An 
EKG performed two years before the sudden death 
showed normal SR, LV hypertrophy, negative T 
wave in leads V5 and V6, positive/negative T wave 
in lead V4, no lead I available, real QT of 0.40 and 
a correct QT 0.3. After 6 months an EKG showed: 
normal SR, artifact in lead V6, negative T wave 
in lead I, VL, V5, positive/negative T wave in lead 
V4, real QT 0.40 and corrected QT 0.37 (Figure 1). 
After another 6 months, an EKG showed normal 
SR, LV hypertrophy, flattening of T wave in leads 
I, V5 and V6, real QT 0.36 and correct QT 0.34. A 
2-dimensional echocardiography was performed 
showing normal 4-chambers dimensions and 
septum. Six months before the sudden death, an 
EKG showed: normal SR, positive T waves in all 
the leads, high voltage of QRS in the precordial 
derivation, real QT 0.32, corrected QT 0.32.

Autopsy showed a CAP with a “tongue” of 
pericardium on great vessels. The heart was 
completely caved into the left hemi-thorax and 
interposition of lung between the left hemi-
diaphragm and inferior border of the heart was 
observed (Figure 2 A-C). The heart was slightly 
dilated, 460 gr in weight; the LV wall thickness was 
normal without septal asymmetry. Coronary arteries 
showed no stenosis or thrombotic occlusion. The 
valvular apparatus was normal. Patchy fibrosis and 
foci of contraction band necrosis in sub-endocardial 
layers (Figure 2 D-E) were microscopically detected. 
In some fields, the myofibers were stretched and 
an interstitial margination of polymorphonuclear 
leukocytes was observed (Figure 2 F). The parietal 
pericardial appendage showed an increased  
thickness and neovascularisation. The toxicological 
analyses were negative.

In patients with absence of the pericardium, EKG 
often shows incomplete right bundle-branch block with 
poor R-wave progression as a result of the leftward 
displacement of the heart. In this case the patient 
was in sinus rhythm; presence of right axis deviation, 
right bundle-branch block pattern, and leftward 
displacement of the transition zone in the precordial 
leads were not recorded.2 T-wave abnormalities at 
standard EKGs were considered aspecific and not 
worthy of further diagnostic tests. Pericardial defects 
are associated with other congenital abnormalities in 
up to 50% of patients, mostly cardiac and pulmonary 
in nature. Chest wall abnormalities have also been 
described.3 Genetic factors may play a greater, as yet 
undiscovered, aetiological role in CAP. CAP usually 
has an excellent prognosis, but sometimes the edge 
of the defect may compress the great vessels, which 
may affect filling and systolic function. Involvement 
of coronary arteries may lead to myocardial 
ischemia and sudden death, while involvement of 
the phrenic nerve may contribute to the symptoms. 
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Sudden Cardiac Death in a Case of 
Undiagnosed Pericardial Agenesis

To the Editor,

Isolated congenital absence of the pericardium 
(CAP) encompasses a range of congenital pericardial 
defects from a small foramen in the pericardium 
to a complete absence of the entire pericardium.1 
Complete absence of the entire pericardium or 
absence of the whole left or right side usually has 
an excellent prognosis. On the other hand, partial 
absences are more dangerous because entrapment of 
parts of the heart through the defects may lead to fatal 
myocardial strangulation, myocardial ischemia and 
sudden death. Most patients are asymptomatic, but 
some may have non-specific chest pain.2 Complete 
absence of the left pericardium usually results in a 
characteristic chest radiograph, including a leftward 
shift of the cardiac silhouette. Electrocardiographic 
ST-T abnormalities are rarely described.1

A 28-years-old Caucasian man was found dead 
in his bed. He had reported vague, non-localized 


