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Abstract
BACKGROUND
The in-stent restenosis (ISR) rates are reportedly inconsistent despite the increased use of second-generation drug eluting stent (DES). Although bioresorbable vascular scaffold (BVS) have substantial advantages with respect to vascular restoration, the rate of scaffold thrombosis is higher with BVS than with DES. Optimal treatment strategies have not been established for DES-ISR to date.

CASE SUMMARY
We report on a case of a 60-year-old man patient with acute coronary syndrome. He had a history of ST-segment elevation myocardial infarction associated with very late scaffold thrombosis and treated with a DES. Coronary angiography revealed significant stenosis, suggesting DES-ISR on the previous BVS. Optical coherence tomography (OCT) identified a plaque rupture and a disrupted scaffold strut in the neointimal proliferation of DES. To treat the DES-ISR on the previous BVS, we opted for a drug-coated balloon (DCB) after a balloon angioplasty using a semi-compliant and non-compliant balloon. The patient did not experience adverse cardiovascular events on using a DCB following the use of intensive dual antiplatelet therapy and statin for 24 mo. 

CONCLUSION
This case highlights the importance of OCT as an imaging modality for characterizing the mechanism of target lesion failure. The use of a DCB following the administration of optimal pharmacologic therapy may be an optimal strategy for the treatment and prevention of recurrent BVS thrombosis and DES-ISR. 
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Core Tip: In-stent restenosis still poses a limitation of percutaneous coronary intervention and bioresorbable vascular scaffold are associated with a high rate of target lesion revascularization We present herein, a rare case of restenosis of a drug eluting stent on the previous bioresorbable vascular scaffold. Optical coherence tomography is an instrumental imaging modality for identifying the mechanisms underlying target lesion failure. Drug-coated balloon following the administration of optimal pharmacologic therapy may be an optimal strategy for the treatment and prevention of recurrent target lesion failure.


INTRODUCTION
Although percutaneous coronary intervention (PCI) with drug eluting stent (DES) is the standard of care for the treatment of coronary artery stenosis, in-stent restenosis (ISR) still poses a limitation[1]. Optimal treatment strategies for DES-ISR have not been established to date[2]. Bioresorbable vascular scaffold (BVS) have substantial advantages with respect to vascular restoration[3,4]. However, BVS are associated with a high rate of target lesion revascularization (TLR)[5] .Optical coherence tomography (OCT) is an instrumental imaging modality for identifying the mechanisms underlying target lesion failure (TLF), especially in cases involving BVS. Here, we present a case of acute coronary syndrome (ACS) caused due to DES-ISR on the previous BVS. To the best our knowledge, this is the first report on ACS caused by restenosis of a second-generation DES on the previous BVS. Patient has provided informed consent for publication of the case.

CASE PRESENTATION
Chief complaints
A 60-year-old man was referred to the emergency room with a complaint of chest pain. 

History of present illness
Patient’s symptoms started a 3 d ago with recurrent episodes during exertion, which had been worsened the last 1 h.

History of past illness
He had a history of unstable angina treated with a BVS (3.5 mm × 18 mm Absorb GT1 everolimus-eluting bioresorbable scaffold, Abbott Vascular, Santa Clara, CA, United States) in the proximal left anterior descending artery (LAD) 36 mo prior to the current presentation (Figure 1). Twenty months ago, he was diagnosed with ST-segment elevation myocardial infarction associated with very late scaffold thrombosis (Figure 2A). A red thrombus associated with disruption of the scaffold strut was identified on OCT (Dragonfly, St. Jude Medical, St. Paul, MN, United States; (Figure 2B). We treated the patient with a DES (3.5 mm × 33 mm XIENCE everolimus-eluting stent, Abbott Vascular, Santa Clara, CA, United States), covering the whole segment of the previous scaffold (Figure 2C and D).

Physical examination
The patient’s blood pressure was 130/80 mmHg, heart rate was 66 bpm, respiratory rate was 14 breaths per minute, temperature was 36.8 °C, and oxygen saturation in room air was 98%.

Laboratory examinations
Baseline electrocardiography showed Q waves in precordial leads and blood test including cardiac enzymes were normal. 

Imaging examinations
Coronary angiography (CAG) revealed tight stenosis (diameter > 90%) of the proximal LAD, suggesting DES-ISR on the previous BVS (Figure 3A). OCT indicated plaque rupture and a disrupted scaffold strut in the neointimal proliferation of DES (Figure 3B). 

FINAL DIAGNOSIS
The final diagnosis of the presented case is unstable angina associated with restenosis of a DES on the previous BVS.

TREATMENT
We performed a balloon angioplasty using a 2.5 mm × 20 mm semi-compliant balloon and a 3.0 mm × 12 mm non-compliant balloon to treat the DES-ISR on the previous BVS. We opted for a drug-coated balloon (DCB) rather than a DES. After placement of the DCB (3.5 mm × 26 mm SeQuent Please paclitaxel-eluting balloon, B. Braun, Melsungen, Germany) at 16 atm (up to diameter 4.0 mm, for 60 min), CAG revealed an acceptable residual stenosis of < 10% (Figure 3C). OCT showed achievement of optimal luminal gain (minimal/mean lumen diameter, 3.25/3.45 mm, minimal lumen area, 9.45 mm2, Figure 3D). He was discharged on the day after the procedure and was prescribed 90 mg ticagrelor twice daily, 100 mg aspirin daily, and 20 mg rosuvastatin daily. 

OUTCOME AND FOLLOW-UP
The patient had an uneventful clinical course for 24 mo. At 12 mo follow-up, we deescalated to 60 mg ticagrelor twice daily.

DISCUSSION
We report a case of ACS caused by restenosis of a second-generation DES on the previous BVS. The patient did not experience adverse cardiovascular events on using a DCB following the use of intensive dual antiplatelet therapy (DAPT) and statin for 12 mo. 
In patients with coronary artery stenosis who receive a metallic DES, adverse events, such as late TLF may be related, in part, to the persistent presence of the metallic stent frame in the coronary vessel wall[3] .Theoretically, the use of a BVS was considered a promising treatment for coronary artery disease associated with a favorable tissue response[4]. However, the cumulative 5-year adverse event rates were higher in patients with a BVS than in those with DESs; thus, restricted use of BVSs was noted in current clinical practice[5].
Recent real-world long-term data reported that lesion complexity and more pronounced cardiovascular risk factors were the determinants of TLF of BVS[6]. In this case, very late scaffold thrombosis was associated with peri-strut low-intensity area and strut discontinuity[7]. We used the DES to cover the entire segment of the previous scaffold, following the administration of continuous intensive DAPT with ticagrelor and aspirin. Unfortunately, the patient experienced an emergent revascularization after the procedure, and we performed OCT-guided PCI using a DCB. 
In contemporary clinical practice, the management of ISR remains challenging. When selecting a treatment strategy for ISR, the specific advantages and disadvantages of DESs and DCBs should be carefully weighed. Although the use of a DES resulted in superior late angiographic findings in the treatment of ISR[8], repeat implantation of a DES remains, arguably, the most widely used treatment strategy. The use of a DCB for ISR is an effective treatment option; additional stent implantation is hence, not required and the outcomes are similar with those noted with TLR[9]. Thus, the use of a DCB can be an attractive treatment option for patients with recurrent stent or scaffold failure. 
To best our knowledge, this case report of ACS by restenosis of second-generation DES on the prior BVS is the earliest in the literature. In this case, the structural deformities associated with the previous BVS such as, disruption of the scaffold strut, were identified as a risk factor for TLF. Hence, tailored strategies involving imaging-guided PCI following intensive medical treatment are necessary to prevent thrombosis and neo-atherosclerosis after the implantation of a BVS and DES[10-12]. To the best of our knowledge, the presented case is the first in the literature describing the evolution of ACS associated with restenosis of a DES on the previous BVS. 

CONCLUSION
This case highlights the importance of OCT as an imaging modality for characterizing the mechanism of target lesion failure. The use of a DCB following the administration of optimal pharmacologic therapy may be an optimal strategy for the treatment and prevention of recurrent BVS thrombosis and DES-ISR. 
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Figure Legends
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Figure 1 Index percutaneous coronary intervention performed 36 mo ago. A: Coronary angiography image showing significant stenosis in the proximal left anterior descending artery; B: Optical coherence tomography image showing optimal implantation of the bioresorbable vascular scaffold. 
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Figure 2 Very late scaffold thrombosis noted 20 mo ago. A: Coronary angiography image showing total occlusion of the proximal left anterior descending artery; B: Optical coherence tomography image showing a red thrombus associated with disruption of the scaffold strut; C: Revascularization was successfully performed with the drug eluting stent (DES) covering the whole segment of the previous scaffold; D: Optical coherence tomography image showing optimal implantation of the DES on the previous bioresorbable vascular scaffold. 
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Figure 3 Restenosis of the drug eluting stent on the previous bioresorbable vascular Scaffold. A: Coronary angiography image showing significant stenosis in the proximal left anterior descending artery; B: Optical coherence tomography image showing plaque rupture and a disrupted scaffold strut in the neointimal proliferation of drug eluting stent; C: Angiography image showing optimal diameter gain by the drug-coated balloon; D: Optical coherence tomography image showing achievement of optimal luminal gain. 
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