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To the Editor: A 73‑year‑old female was referred to our hospital
for evaluation of unstable angina pectoris. She had a greater than
10‑year history of hypertension. Coronary angiography (CAG)
was performed in another hospital in March 2017, which showed
diffuse calcific stenosis (about 90%) in the proximal and mid‑left
anterior descending (LAD) artery, 70% stenosis in the ostial
obtuse marginal branch, and no apparent stenosis in the right
coronary artery. The lesion in the LAD could not be intervened
because the 2.0 mm × 15.0 mm Sprinter balloon (Medtronic,
USA) could not be expanded and the 2.5 mm × 15.0 mm NC
Sprinter balloon (Medtronic, USA) could not pass through the
lesion.
After obtaining informed consent, percutaneous coronary
intervention for the LAD lesion was performed.
A 6‑Fr EBU 3.75 guiding catheter (Medtronic, USA) was inserted
from the radial artery. A Balance Middle Weight Universal II
guide wire (Abbott, USA) was successfully introduced into the
distal LAD. An optical coherence tomography (OCT) catheter
(St. Jude Medical, USA) failed to pass through the proximal
lesion. Excimer laser coronary atherectomy (ELCA) was initiated
using a 0.9‑mm eccentric catheter (Spectranetics, USA) at 45/45
(fluence/Hz), then 45/60 (fluence/Hz), 45/80 (fluence/Hz), and
80/80 (fluence/Hz), but there was no progress. We repeatedly
dilated the lesion with a 1.5 mm × 15.0 mm Sprinter balloon
at 10–12 atm. Then, we successfully performed ELCA at
45/45 (fluence/Hz). OCT assessment was performed after the laser
catheter passed through the lesion and severe calcifications were
noted [Figure 1A1–A3]. A culprit lesion was dilated repeatedly
with a 2.5 mm × 15.0 mm NC Sprinter balloon at 12–14 atm. Two
stents ([2.50 mm × 28.00 mm Xience Xpedition; Abbott, USA]
and [2.75 mm × 24.00 mm Endeavor Resolute; Medtronic, USA])
were placed from far to near at 12 atm. Finally, postdilation was
performed with the stents at 14–20 atm with a 3.0 mm × 15.0 mm
NC Sprinter balloon. CAG showed an acceptable result, and the
final OCT results showed no apparent dissection malapposition
or underexpansion [Figure 1B1–B3], and the minimum lumen
area was 4.17 mm2.
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The therapeutic effect of excimer laser technology is mainly
achieved by the following three kinds of actions: photochemical,
photothermal, and photomechanical effects. The depth of action
is 0.1 mm. Excimer laser technology can break the molecular
bonds of tissues and produce small debris, including water, gas,
and small particles (90% <10 μm).[1] The laser advantages include
delivery of flexible catheters in curvature anatomy, precision
of controlled penetration into the lesion, and circumferential or
eccentric distribution of laser rays, which create a smooth “pilot
channel.” In addition, the laser interacts favorably with a thrombus
and uniquely suppresses platelet activity, thus reducing the risk of
thrombosis within the newly revascularized site.[2] Previous studies
have shown that ELCA can be used for the treatment of coronary
thrombosis in patients with acute coronary syndrome, chronic total
occlusion lesions, saphenous vein graft occlusions, stent restenosis,
and mild‑to‑moderate calcifications.[1,3,4] A 0.9‑mm eccentric catheter
is a xenon‑chlorine (excimer)‑pulsed laser catheter that is capable of
delivering higher energy density with lower heat production (smaller
area of ablation) and has been suggested as a treatment option
for these calcified lesions.[1] This catheter could deliver excimer
energy (wave length, 308 nm; pulse length, 185 nanoseconds) from
30 to 80 mJ/mm2 (fluences) at pulse repetition rates (frequency) from
25 to 80 Hz using a 10‑s on and 5‑s off lasing cycle. This finding
compares with other excimer catheter technology (1.4‑, 1.7‑, and
2.0‑mm catheters) delivering 30–60 mJ/mm2 at 25–40 Hz using
a 5‑s on and 10‑s off lasing cycle. These improvements in laser
energy delivery were proposed to maximize tissue penetration while
controlling complications within acceptable limits.[1] ELCA is usually
performed during intracoronary saline infusion to minimize the
risk of vapor bubble formation that can lead to arterial dissection;[1]
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Figure 1: (A1–A3) OCT assessment was performed after the laser catheter passed through the lesion and severe calcifications were noted. (B1–B3)
The final OCT results showed no apparent dissection malapposition or underexpansion. OCT: Optical coherence tomography.
however, a case report[5] discussed the injection of contrast before
laser activation for treating an underexpanded stent (negating the
established instruction for use that mandates meticulous contrast
removal from the guiding catheter before activation). Due to the
known effect of contrast on amplification of laser waves, this
maneuver can extend the depth of energy distribution to soften the
calcium. Indeed, such laser manipulation may cause complications
as well, from spasm and dissections to perforations.
Our case is the first report involving treatment of a severe calcified
lesion with a 0.9‑mm catheter guided by OCT. Alternative use of
ELCA and balloon dilation could alter calcified plaque morphology
and achieve better results. ELCA with contrast injection should be
used infrequently and with great caution. Severe calcified lesions
more easily lead to malapposition and underexpansion. OCT is
the highest resolution intracavity imaging examination at present,
which could provide accurate evaluation. These methods can
improve the procedure’s success rate and optimize the procedure.
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