Case report
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Rotational atherectomy in the distal left anterior
descending coronary artery through an internal

mammary artery graft

Gennaro Sardella, Leonardo De Luca, Angelo Di Roma and Francesco Fedele

We report the case of a 53-year-old white man who began
complaining of dyspnoea and angina 19 months after
coronary artery bypass graft surgery. Coronary
angiography revealed the presence of a long and critical
stenosis in the native left anterior descending coronary
artery, shortly after distal anastomosis of the left internal
mammary artery. After failed predilatations with standard
or cutting balloons, we successfully used the rotablator
system, which allowed us to implant a bare-metal stent in
the native left anterior descending coronary artery.
However, stent deployment caused long linear graft
dissection, which was reduced by drug-eluting stent
implantation in the proximal and distal segments of the

Introduction

The use of coronary rotational atherectomy (CRA) in
addition to standard percutaneous coronary intervention
(PCI) remains a useful tool for the treatment of selected
complex coronary lesions [1]. Over the past years, CRA
has mainly been used to improve procedural outcomes
and to expand the indications for PCI in uncrossable
and long lesions. In fact, in cases of heavily calcified
de-novo coronary lesions, stent implantation is some-
times challenging even after preballoon dilatation and
it may become easier with pretreatment using rotatio-
nal atherectomy by improving stent expansion and
apposition [2].

Lesions at distal coronary artery bypass graft anastomoses
have been notoriously difficult to reach and treat with
standard angioplasty techniques. Previous reports
described a successful use of CRA in the saphenous vein
graft [3] or left internal mammary artery (LIMA) [4], but
never in native coronary artery segments crossing coron-
ary artery bypass grafts.

We describe the use of rotational atherectomy in a LIMA

graft to the native left anterior descending coronary artery
(LAD).

Case report

A 53-year-old white male with systemic hypertension,
mild dyslipidaemia and a history of non-Q-wave myo-
cardial infarction began complaining of new-onset
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dyspnoea and angina 19 months after coronary artery
bypass graft surgery (LIMA to LAD, saphenous vein
graft to the marginal branch). He was referred to our
department for coronary angiography, which revealed
the presence of a nonstenotic dominant right coronary
artery, 50% stenosis of the proximal left main, total
occlusion of the LAD proximal to the insertion of a
patent LIMA, and a long critical stenosis in the native
LAD shortly after distal anastomosis of the LIMA
(Fig. 1). No lesions were observed in the saphenous
vein graft.

We planned to perform a conventional PCI in the native
LAD through the LIMA and a JR 4.0 8 Fr guide catheter
was used to engage the LIMA ostium. A 0.014” guide-
wire (BMW; Guidant, Indianapolis, Indiana, USA) was
advanced into the LAD, but both a noncompliant balloon
(2.5 x 13 mm, Power-Sail; Guidant) and a cutting bal-
loon (2.5 x 10 mm, Ultra; Boston Scientific, Natick,
Massachusetts, USA) were ineffective in achieving ste-
nosis dilatation (Fig. 2). At the angiographic control, no
dissection was observed. Therefore, we decided to
switch to the rotablator system (Boston Scientific), the
previous guidewire was removed and a 0.009” extrasup-
port guidewire was placed in the distal LAD. A 1.5 mm
burr was easily introduced through the LIMA and
rotational ablation was repeated four times at
150 000 rpm (Fig. 3). Afterwards, dilatation of the ste-
nosis was achieved using a 2.5 x 8 mm noncompliant
balloon (Power-Sail; Guidant) and a very low-profile
bare-metal stent 2.5 x 20 mm (T'sunami; Terumo,
Tokyo, Japan) was implanted.
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Fig. 1
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Fig. 3

Long critical stenosis in the native left anterior descending coronary
artery shortly after distal anastomosis of the left internal mammary
artery.

The angiographic examination showed no residual ste-
nosis of the LAD lesion (Fig. 4), but a long linear
dissection of the proximal (Fig. 5a) and distal (Fig. 5b)
segments of the LIMA. Two Taxus stents (Boston Scien-
tific, 3.0 x 28 and 3.0 x 32 mm, respectively) were
implanted in the LIMA, covering the proximal and distal
dissections with an optimal final result (Fig. 6) (Throm-

Fig. 2

Passage of the 1.5 mm burr through the left internal mammary artery.

bolysis in Myocardial Infarction flow and myocardial
blush grade 3).

The patient was treated with aspirin 300 mg orally, B-
blockers and heparin (8000 IU) intravenously before the
procedure, with abciximab (0.25 mg/kg bolus and
0.125 pg/kg per min intravenously) immediately before

Fig. 4

Failed predilation of the critical stenosis in the native left anterior
descending coronary artery with conventional or cutting balloons.

Postprocedural native left anterior descending coronary artery without
residual stenosis.
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Fig. 5

Long linear dissection in the proximal (panel a) and distal segments (panel b) of the left internal mammary artery.

revascularization and for 12 h thereafter. Subsequently,
he received heparin for 48 h, aspirin 100 mg daily, and
clopidogrel (loading dose of 300 mg, followed by 75 mg
daily for 9 months).

No periprocedural clinical complications occurred and
only a mild elevation of cardiac troponin I levels (1.4 ng/
ml) was observed during hospitalization. Nine months
after the index intervention, the patient was in stable

Fig. 6

clinical conditions and the angiographic follow-up
showed maintenance of the final result.

Discussion

Despite the increasing use of PCI and intracoronary stent
placement for the treatment of obstructive coronary
artery disease, a large subset of coronary lesions cannot
be adequately treated with balloon angioplasty and/or
intracoronary stenting alone. Such lesions are often

Final angiographic result after Taxus stent implantation in the proximal (panel a) and distal (panel b) segments of the left internal mammary artery.
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heavily calcified or fibrotic and undilatable with the
present balloon technology and attempts to treat them
with conventional PCI often lead to vessel dissection or
incomplete stent deployment with resultant adverse
outcomes.

Rotational atherectomy remains a useful device for
debulking calcified or complex coronary stenoses [1,5],
usually as an adjunct to subsequent balloon angioplasty
or stenting. In contrast to balloon angioplasty or stent
placement that widen the coronary lumen by displacing
atherosclerotic plaque, high-speed rotational atherect-
omy removes plaque by ablating the atherosclerotic
material, which is dispersed into the distal coronary
circulation and washed away across the capillary bed.
Experimental [6] and clinical [7-10] studies reported no
significant impact on resting wall motion, coronary blood
flow velocities, myocardial perfusion, or other clinical
markers of myocardial ischaemia after uncomplicated
rotablator atherectomy.

In the mid-1990s, this technique became widely used in
several centres and then its use declined [11]. In fact,
CRA is generally considered a complex technique that
should be performed by skilled operators. In a prospec-
tive observational study, evaluating the indications,
technique and results of consecutive patients treated
with CRA in 12 Italian centres during 1 year, the centre
CRA volume was not associated with in-hospital or
9-month outcomes [12]. Therefore, the authors con-
cluded that CRA, even when used sporadically in
selected complex lesions, could provide good immediate
and mid-term results [12].

T'raditionally, PCI has been the standard approach for
treating coronary artery bypass graft lesions, technically
approachable, with high procedural success and excellent
short- and long-term results [13]. However, this tech-
nique suffers from certain shortcomings, namely its
inadequacy in treating distal lesions in native coronary
vessels and adverse lesion morphologies. Newer, second-
generation intravascular techniques, such as rotational
atherectomy, have been introduced with the aim of over-
coming these problems [3,4].

The ideal burr-to-artery ratio of CRA for optimizing acute
luminal results and minimizing coronary dissection and
restenosis is unknown. The STRATAS study [14]
demonstrated that an aggressive rotational atherectomy
strategy offers no advantage over more routine burr sizing
plus routine angioplasty. A previous study [15], which
evaluated at 6 months if the procedural results or tech-
nique were related to the need for target vessel
revascularization in 311 patients treated with CRA at
different burr-to-artery ratios, determined that the need
for revascularization was the lowest for a burr-to-artery
ratio between 0.6 to 0.85 compared to a burr-to-artery
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ratio < 0.6 or > 0.85 (P < 0.04). Therefore, despite
improvement in acute luminal results with an increased
burr-to-artery ratio, the use of a moderate burr-to-artery
ratio correlated with the lowest revascularization rates. All
this suggests the use of CRA with an undersized burr-to-
artery ratio, followed by adjunctive PCI procedures, in
order to reduce vessel trauma and global risk and to
achieve an effective debulking, without causing any
no-reflow phenomenon [16]. Even in our case, showing
a burr-to-artery ratio of 0.625, we noticed only a mild
elevation of cardiac troponin I levels with an optimal
myocardial blush grade after the procedure.

Importantly, the procedural outcome of CRA is highly
correlated with stenosis morphology and location [17]. In
different series reported in the literature [18-22],
although types of treated lesions were different, the
overall success rate ranged between 88 and 99% with a
mortality rate of 0 to 3%. Also in our case, we obtained an
optimal angiographic success without any major compli-
cations, with the exception of LIMA dissection that
might have been caused by the passage of the burr from
the catheter to the LIMA graft. Unfortunately, an intra-
vascular ultrasound control, which could better reveal the
post-procedural result, was not performed.

In conclusion, the rotablator system could be suitable for
treating complex calcified lesions of a distal native LAD
through the LIMA, provided that the burr size and the
passage into the graft are carefully evaluated.
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