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Intracoronary in-stent restenosis (ISR) is more common with bare metal stents. With 
the introduction of drug-eluting stents (DESs), the incidence of ISR has markedly 
decreased. Here, we report a case of unusual very early stent restenosis in a patient 
who presented with unstable angina 15 days after percutaneous coronary interven-
tion with sirolimus-eluting DES. Optical coherence tomography (OCT) was done to 
know the pathophysiology of the very early stent stenosis and the possibilities of the 
rare findings of this OCT are discussed.

Abstract

Keywords
 ► in-stent restenosis
 ► optical coherence 
tomography
 ► neointimal hyperplasia

DOI https://doi.org/ 
10.1055/s-0039-3402812 

©2019 Women in Cardiology and 
Related Sciences

Introduction
Intracoronary in-stent restenosis (ISR) is a gradual renarrow-
ing of the stented segment of the vessel. Normal occurrence 
is 3–12 months after angioplasty. It is more common with 
bare metal stents. With the introduction of drug-eluting 
stents (DESs), the incidence of ISR has markedly decreased. 
Here, we report a case of unusual very early stent restenosis 
of DES in a coronary artery disease (CAD) patient.

Case Report
A 35-year-old man who had effort angina for 3 months was 
diagnosed with chronic stable angina, with normal left ven-
tricle (LV) function, and underwent coronary angiogram, 
which was suggestive of single-vessel disease (mid-left 
 anterior descending artery [LAD] 80% stenosis). The patient 
was referred to our hospital for intervention. He underwent 
percutaneous coronary intervention (PCI) to mid-LAD with 
2.5 × 32 mm sirolimus-eluting DES. Post procedure, he was 
on dual antiplatelet therapy (DAPT) and discharged. After 
15 days, he presented with complain of typical angina at 
the rest of two days duration to our outpatient department 
(OPD). He was evaluated, electrocardiogram (ECG) showed 
no significant ST-T changes, troponin T was negative, and the 
LV function was normal. As there was no evidence of stent 
thrombosis, we did stress thallium, which showed inducible 
ischemia in LAD territory. He was admitted with provisional 
diagnosis as unstable angina and treated accordingly.

The patient underwent a coronary angiogram, which 
revealed mid-LAD in-stent focal 90% stenosis (►Fig.  1). 
There was no angiographic evidence of thrombus. To know 
the pathophysiology for such very early stent restenosis in 
DES, optical coherence tomography (OCT) guidance PCI was 
planned. OCT imaging is done after balloon dilatation in 
view of tight stenosis. There was no evidence of thrombus; 
instead, rapidly growing granulation tissue most likely fibro-
fatty layer, mostly fat tissue near the stent struts (hypodense 
areas) with good stent expansion was seen (►Fig.  2). In 
addition, hypodense tissues were seen outside the stent 
also, which may represent the fast-growing granulation tis-
sue (►Fig.  3). Considering very early aggressive neointimal 
hyperplasia, sequential balloon dilatation was done, fol-
lowed by an everolimus-eluting stent (xience prime) of 2.5 
× 18 mm stent implanted. Post implantation check injection 
thrombolysis in myocardial infarction (TIMI) 3 flow was 
noted (►Fig.  4) and OCT imaging was repeated to confirm 
the good expansion of the stent and to see for any edge dis-
sections or other complications (►Fig. 5). Post procedure, the 
patient improved symptomatically and was discharged in 
stable  condition on DAPT. In 6 months follow-up there was 
no recurrence of symptoms.

Discussion
Intracoronary ISR is commonly seen 3 to 6 months after bare 
metal stents; with DES, the incidence of ISR has decreased. 
The most common presentation is unstable angina, rarely 
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as acute myocardial infarction (MI) in 10% of cases.1 Among 
first-generation DES (sirolimus or paclitaxel) ISR is 13 to 
16% at 5 years.2,3 Among second-generation DES (everolim-
us-eluting and zotarolimus-eluting stents), 5 to 6.3% ISR is 
noted.4 Many factors like drug component of stents, hyper-
sensitivity, stent under expansion, and barotrauma outside 
the stented segment will influence the subsequent develop-
ment of ISR.5

Angiographically, ISR can be of four patterns—focal 
(<10 mm in length) lesion, ISR >10 mm within the stent, ISR 
>10 mm extending outside the stent, and totally occluded 
stent.6 The incidence decreases and revascularization 
requirement increases from pattern one to four. ISR risk is 
more in target vessel with lesion characteristics like mor-
phology of lesion (type c, more risk of ISR),7 preintervention 
plaque burden, ostial location, stent length, longer lesion, 
residual plaque burden after implantation, post stent lon-
gitudinal straightening effect, minimum lumen diameter 

Fig. 1 Check angiogram AP cranial view showing mid-LAD stenosis. 
AP, antero posterior.

Fig. 2 Optical coherence tomography suggestive of stent in-stent 
restenosis with layered neointima, hypodense areas near the stent 
struts.

Fig. 3 Hypodense area outside the stent struts.

Fig. 4 Post PCI RAO cranial view suggestive of TIMI 3 flow. PCI, 
 percutaneous coronary intervention; RAO, right anterior oblique.

Fig. 5 Post PCI optical coherence tomography image suggestive of 
good stent expansion.
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<3 mm, late lumen loss, and minimum stent area.8 Clinical 
factors play a major role in target vessel revascularization in 
bare metallic stent (BMS) than in DES. Predictors of ISR in the 
second generation DES include type 2 diabetes, ostial lesions, 
venous graft PCI, and stent under expansion.

Two important features of this case were very early rest-
enosis and plaque morphology of ISR on OCT. As far as our 
knowledge goes, so early ISR in DES was not reported till now. 
There were two case reports of ISR after 2 months in previ-
ously acute stent thrombosis cases by Corrando Tamburino.9

After stent implantation, there is initially migration of 
inflammatory cells, initiation of endothelialization, deposi-
tion of fibrin, then smooth muscle cell proliferation, develop-
ment of neointima rich in collagen, and proteoglycans, which 
give optical signals that are similar to fibrous tissue during 
imaging. After PCI within the first 2 years, neointimal prolif-
eration is the main cause of ISR, then afterward, neointimal 
atherosclerosis mainly of fibroatheroma.10,11

OCT will be helpful in a comprehensive understand-
ing of the restenosis distribution and it will help under-
stand the composition of the neointima. There are three 
 morphological patterns of neointima have been identified 
on OCT.

Homogenous neointima: Normal in-stent proliferative 
response. High backscattering and low attenuation charac-
teristics due to the high content of smooth muscle cells and 
collagen fibers.

Layered neointima: High backscattering superficial layer 
and low backscattering deeper layer.

Heterogenous neointima: Speckled pattern with areas 
of high and low backscattering distributed throughout the 
 tissue. Causes of low backscattering include fibrin accumula-
tion, organized thrombus, and inflammation.6,12

In the present case, significant hypodense areas were seen 
near the stent struts and even outside the stent. Hypodense 
areas on OCT represents the fatty tissue, which is likely to 
present though out the thickness or at the luminal surface 
but not so periphery of plaque. Usually fibrofatty lesions 
show mixed density, not like this hypodensity in the periph-
ery of the plaque. The same hypodensity outside the stent 
also cannot be explained by fat deposition. So, we are pro-
posing that that rapidly proliferating granulation tissue was 
responsible for these hypodensities both inside and out-
side the stent (may be activated macrophages from media 
during stent implantation), which requires histopathological 
confirmation.

Main treatment options for ISR include either drug-
coated balloon or stents for target vessel revascularization 
(TLR) irrespective of the previous stent, whether BMS or 
DES. Placement of a newer generation DES, and in partic-
ular an everolimus-eluting stent, is the preferred treat-
ment for patients with ISR.13 In a meta-analysis comparing 
everolimus DES with DEB, combined clinical outcome of 
MI, cardiac death, TLR is shown to be lower with everoli-
mus DES than DEB (12.3 vs. 20.1%; hazard ratio 0.57, 95% 
234–0.96).

In our present case, we have an initial suspicion of stent 
thrombosis than ISR as he is presented early with an acute 
coronary syndrome. However, to our surprise during intra-
luminal imaging with OCT characteristics like neointimal 
hyperplasia, granulation tissue, a hypodense area near stent 
struts, and good stent expansion were noted. We used the 
everolimus-eluting stent, which is one of the recommended 
treatment options by which the patient improved. Here we 
further emphasize the role of image-guided routine PCI to 
know the lesion characteristics and stent expansion and edge 
dissections.

Conclusion
The uniqueness of this case is so early in-stent (DES) rest-
enosis confirmed by OCT along with the abnormal plaque 
morphology (hypodense areas near and outside the stent 
struts) in addition to classical neointimal hyperplasia. OCT is 
an important image to know the pathophysiology and mode 
of treatment in early in-stent stenosis.
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