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Abstract
BACKGROUND
Percutaneous coronary intervention can be challenging for ostial coronary artery lesions due to calcium burden and elastic fiber content. Excimer laser coronary atherectomy (ELCA) is a less common treatment for severe calcified coronary ostium lesions.

CASE SUMMARY
An 81-year-old male presented to the Cardiology Department of Qingdao Municipal Hospital with a 1-year history of chest pain. Coronary angiography showed severe calcific stenosis (approximately 90%) in the right coronary artery ostium. The right coronary artery ostium was unable to be advanced using a 2.5 mm × 12.0 mm balloon (NC Sprinter, Medtronic, United States) or dilated using a 2.0 mm × 12.0 mm balloon (Sprinter, Medtronic, United States). The patient underwent successful ELCA and balloon dilation of the calcified coronary ostium lesion. 

CONCLUSION
ELCA appears to be a safe and effective treatment for the management of severe calcified coronary ostium lesions.
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Core Tip: In the presented case, coronary angiography showed severe calcific stenosis (approximately 90%) in the right coronary artery ostium. A 2.5 mm × 12.0 mm balloon was unable to be advanced into the lesion, while a 2.0 mm × 12.0 mm balloon could not be inflated in the right ostium. Intravascular ultrasonography revealed severe calcifications. The patient underwent an excimer laser coronary atherectomy (ELCA) and balloon dilation, and remained asymptomatic during the 12-mo follow-up. This is the first case report of the successful use of ELCA and small balloon dilatation in treating a severely calcified cardiac ostium lesion. 

INTRODUCTION
Excimer laser coronary atherectomy (ELCA) has emerged as a key procedure that can modify coronary plaques. ELCA achieves its therapeutic efficacy primarily through its photochemical, photothermal, and photomechanical actions. It was reported by Phillips that there were approximately 50000 ELCA catheters used during the period of 2010–2019[1]. However, reports on the use of ELCA in treating heavily calcified coronary lesions are scarce. 

CASE PRESENTATION
Chief complaints
An 81-year-old male presented to the Cardiology Department of Qingdao Municipal Hospital with a 1-year history of chest pain.

History of present illness
Coronary angiography (CAG) carried out in a separate center three months earlier noted severe calcific stenosis(approximately 90%) in the right coronary artery (RCA) ostium, 90% stenosis in the proximal left circumflex artery, and 90% stenosis in the proximal left anterior descending artery. The patient declined coronary artery bypass grafting. Stent insertion was then performed in each of the occluded arteries. However, the RCA ostium was unable to be advanced using a 2.5 mm × 12.0 mm balloon (NC Sprinter, Medtronic, United States) or dilated using a 2.0 mm × 12.0 mm balloon (Sprinter, Medtronic, United States). The patient still had persistent angina pectoris despite the insertion of two stents.

History of past illness
The patient had hypertension for more than 30 years, diabetes mellitus for over 7 years, and had no history of smoking.

Personal and family history
The patient had no personal or family history.

Physical examination
No positive signs were found during the physical examination.

Laboratory examinations
No abnormalities were found during laboratory examinations.

Imaging examinations
Percutaneous coronary intervention was performed for the RCA ostium lesion after informed consent was obtained from the patient. The radial artery was cannulated using a 6-Fr SAL1.0 guiding catheter (Medtronic, United States). The distal RCA was then cannulated with a Balance Middle Weight Universal II guidewire (Abbott, United States). Intravascular ultrasonography (IVUS; Boston Scientific, United States) was performed and identified severe calcifications (Figure 1A-D).

FINAL DIAGNOSIS
CAG and IVUS revealed severe calcific stenosis in the RCA ostium.

TREATMENT
A 0.9 mm eccentric catheter (Spectranetics, United States) was used to initiate ELCA at 45/60, 60/80, and 80/80 (fluence/Hz) in sequence. This initially resulted in no progress. A 1.5 mm × 15.0 mm balloon (Sprinter, Medtronic, United States) was adopted to dilate the lesion at 10–12 atm. At 45/60 (fluence/Hz), the catheter was slowly passed through the lesion (Figure 1E). The laser catheter was inserted at a speed of less than 0.5-1.0 mm/s using a “saline flush” technique. Normal saline was flushed into the guiding catheter and manifold before laser treatment, and a 5-10 mL bolus of saline was injected prior to each train of laser pulses through the guiding catheter. Continuous saline flushing at a rate of 1-2 mL/s was performed during laser treatment[2,3]. The lesion was then successfully dilated using a 2.5 mm × 12 mm balloon (NC Sprinter, Medtronic, United States). One 3.50 mm × 18.00 mm stent (Xience Xpedition; Abbott) was placed at 12 atm (Figure 1F). The stent was deployed at 14-20 atm to perform post-dilation with a 3.5 mm × 12.0 mm balloon. Stent placements were evaluated with CAG, and the final IVUS findings demonstrated no obvious dissection, malposition, or under expansion (Figure 1G-J).

OUTCOME AND FOLLOW-UP
The patient was healthy and asymptomatic after operation during hospitalization and remained asymptomatic during the 1, 3, 6, and 12-mo follow-up visits.

DISCUSSION
Coronary artery ostial lesions are barriers to the percutaneous coronary interventions, especially in the presence of severe calcifications. In most cases, severe coronary artery calcifications cannot be crossed or expanded with balloons despite the successful advancement of the guidewire distal to the lesion. ELCA and rotational atherectomy are the two treatments that are effective in managing severe coronary artery calcifications. The risk of no reflow is very low because most of the particles produced by ELCA are less than 10 μm in diameter, which can easily be filtered by the reticuloendothelial system[4]. The dissection of ostium lesions is likely to cause more serious consequences. The use of 308 nm pulsed ultraviolet light reduces the risk of vessel perforation and dissection, given its shallow penetration depth. Most standard 0.014-inch guidewires are compatible with ELCA. Lesions that are unable to be cannulated or expanded may benefit from the use of a 0.9 mm X-80 catheter with a maximum fluence (energy) of 80 mJ/mm2 and repetition rate of 80 Hz, both of which are attainable using a 10 s on and 5 s off laser cycle[1]. Calcified lesions are amenable to treatment with a 0.9 mm excimer laser catheter bringing increased density of energy while conserving the production of heat, which results in a smaller ablated area. The laser catheter pushing speed should be less than 0.5-1.0 mm/s to avoid production of large particles.
Currently, ELCA is commonly used in highly complex lesions, including saphenous vein grafts, calcifications, tortuosity (moderate/severe), in-stent restenosis, and bifurcations, and carries the dual benefit of low rates of major adverse cardiovascular complications and high technical and procedural success rates[5,6]. We present the first case of a severe calcified ostium lesion treated with ELCA and balloon dilatation. During the ELCA procedure, if the catheter cannot pass through the lesion smoothly, balloon dilatation can be used to change the plaque morphology and achieve better results. Although ELCA may not be the first choice for severe calcified coronary ostium lesions as compared to rotational atherectomy, it may be used as an alternative in the following cases: Thrombus, severe tortuosity, bifurcation, ostial coronary artery dissection, the failure of a Rotawire to pass through the target lesion, and severe heart failure. We successfully treated a severe calcified coronary ostium lesion by ELCA and small balloon dilatation. Nevertheless, further studies are needed to evaluate the efficacy and safety of ELCA vs rotational atherectomy.

CONCLUSION
Alternative use of ELCA and small balloon dilatation appears to be a safe and effective means of managing severely calcified coronary ostium lesions. 
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Figure 1 Intravascular ultrasonography findings. A–D: Intravascular ultrasonography (IVUS) was performed after the laser catheter passed through the lesion and severe calcifications were noted; E and F: The laser catheter was slowly passed through the lesion and the stent was placed at 12 atm; G-J: The final IVUS findings showed no apparent dissection, malapposition, or underexpansion. 
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