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Summary: Calcified lesions of coronary arteries still represent a major challenge in interventional 
cardiology. The sign is advanced atherosclerosis, associated with multivessel disease and the presence of 
complex lesions, including long lesions, chronic total occlusions, and bifurcations. Today, there are several 
strategies for modifying calcified lesions before percutaneous coronary intervention. They can be divided 
into strategies without atherectomy and strategies with atherectomy. Non-atherectomy strategies include 
modification balloons and intravascular lithotripsy. Atherectomy strategies are aimed at physical plaque 
removal and include rotary atherectomy, coronary orbital atherectomy, and laser coronary atherectomy. 
Rotational atherectomy is an endovascular procedure during which plaque ablation occurs by advancing a 
rotating abrasive burr. The use of rotational atherectomy in severely calcified lesions is associated with 
greater dilatation of vessel diameter, larger lumen cross-section, and fewer final residual stenoses after 
stent implantation. Heavily calcified ostial and bifurcation lesions are more demanding for percutaneous 
intervention, with frequent complications such as plaque transfer, acute side branch occlusion, and 
suboptimal stent apposition or expansion. In such cases, interventions with modification of the calcified 
plaque with the use of rotational atherectomy have been shown to be more successful, whether only the 
main branch or both the main and side branches are treated. This paper presents a patient with a calcified 
lesion of the ostium of the anterior descending artery who refused cardiosurgical revascularization and in 
whom the initial percutaneous coronary intervention was not successfully performed. After that, 
percutaneous coronary intervention was performed using rotary atherectomy. An optimal angiographic 
result with normal coronary flow was obtained. The patient was discharged after the intervention without 
complications. Carefully performed rotational atherectomy can be successfully used in the treatment of 
demanding calcified lesions of the ostial segments of the coronary arteries with a high degree of 
effectiveness and safety. 
Key words: calcified lesions, ostial lesions, rotational atherectomy 

 
Introduction 

Coronary calcifications occur when 
calcium builds up in the plaque of the coronary 
arteries. They are more common in the elderly, 
in patients with diabetes, renal insufficiency, as 
well as with previous cardiovascular 
revascularization [1,2]. Calcified coronary artery 
lesions continue to represent a challenge in 
interventional cardiology. Fourteen studies with 
drug-eluting stents showed that the frequency of 
moderately to severely calcified lesions is about 
30% of the total number of lesions. Calcified 
coronary arteries are a sign of advanced 
atherosclerosis, associated with multivessel 
disease and the presence of complex lesions, 
including long lesions, chronic total occlusions, 
and bifurcations [3]. Accumulated mineral 
content in calcified plaque increases the 

frequency of complications during the procedure 
by obstructing passage and leading to 
asymmetric or incomplete expansion of balloons 
and stents, also leading to malposition of stents, 
increasing postprocedural complications such as 
restenosis and stent thrombosis [4,5]. 

This paper presents a patient with a 
calcified lesion of the ostium of the anterior 
descending artery (left anterior descending, 
LAD) and percutaneous coronary intervention 
(PCI) with the help of rotational atherectomy 
(RA). 
 

Case report 
An 83-year-old female patient was 

admitted to our institution due to acute 
myocardial infarction with inferior ST segment 
elevation . The complaints started an hour 
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before admission. This was the first 
manifestation of coronary disease. The patient 
was previously treated for arterial hypertension 
and diabetes. Immediately after admission, an 
emergency selective coronary angiography was 
performed, which registered an occluded right 
coronary artery (RCA) with a significant calcified 
lesion of the LAD, as well as the ostium of the 
ramus intermedius (RI). In the same act, primary 
PCI RCA was performed with the implantation of 
two drug-eluting stents with a flap (2.75x12mm, 
2.75x18mm). Echocardiographically, 
hypokinesia of the basal half of the inferior wall 
and the inferior septum and the apical third of 
the anterior septum was registered, with 
preserved global systolic function. The patient 
was treated with dual antiplatelet therapy, low-
molecular-weight heparin, beta blocker, 
angiotensin-converting enzyme inhibitor, 
dihydropyridine calcium channel blocker, statin, 
and antidiabetic therapy was optimized. The 
medical documentation was presented to the 
cardiosurgical council, which indicated surgical 
revascularization of the myocardium with 
double aortocoronary bypass (LAD and RI), 
which the patient refused, and PCI LAD and RI 
was proposed to her. In the second act, during 
the same hospitalization, PCI was attempted. 
Predilatation of the RI ostium was performed 
with a 2.5x15mm semi-compliant balloon. An 
attempt to predilate the LAD ostium with a non-
compliant balloon 3.5x15mm, as well as with 
semi-compliant balloons 2.0x15mm and 
1.5x10mm was not successful, because the 
balloons did not pass the calcified lesion. Given 

that no dissection was registered in the left 
coronary system, that the patient had anginal 
complaints all the time, was hemodynamically 
and rhythmologically stable, and 
electrocardiographically without signs of 
ischemia, further intervention was abandoned 
and an attempt at RA of the ostial LAD with 
eventual PCI of the LAD was indicated. 

One month after the acute event, the 
patient was readmitted to our institution for a 
planned intervention. The intervention was 
performed through the right femoral approach. 
The main stem is cannulated with a guide 
catheter EBU (Eng. Extra Back-Up) 3.5 7F. A 
working wire was passed through the lesion and 
placed in the distal segment of the LAD. Via the 
microcatheter, the Corsair Pro working wire was 
replaced with an Extra Support Rota wire. A 
rotablation of the calcified lesion of the ostium 
was performed with a 1.5mm LAD burr at 
150,000 rpm (eng. rotation per minute) with 
three repetitions of a maximum duration of up to 
15s. Rota wire was replaced by working wire. A 
second working wire is positioned in the distal 
segment of the RI for protection. The ostial LAD 
lesion was then predilated with a non-compliant 
3.0x20mm balloon. Two flap drug-eluting stents 
were implanted from the main stem to the LAD 
(3.5x22mm, 3.0x30mm) with proximal 
optimization of the stent in the main stem with a 
non-compliant balloon 5.0x15mm. An optimal 
angiographic result with normal coronary flow 
was obtained. The patient was discharged on the 
third day of hospitalization without 
complications. 

 
Pictures 1. Angiographic findings before the procedure; 2. RA calcified lesions of the LAD ostium; 3. and 4. 

Angiographic findings after the procedure 

          
                  1.                                                 2.                                                3.                                   4. 

 
Discussion 

Several non-invasive and invasive 
methods can be used to diagnose calcified 
lesions of the coronary arteries: computed 
tomography coronary angiography (CTCA), 
selective coronary angiography, intravascular 
ultrasound (IVUS) and optical coherence 

tomography tomography, OCT). Selective 
coronary angiography often underestimates 
calcified lesions, and with this method it is not 
possible to assess the depth of calcium in the 
plaque [6]. On fluoroscopy, coronary calcification 
is radio-opaque, it is observed before contrast 
injection, and it is mostly a circumferential 
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lesion [7]. IVUS and OCT are two invasive 
methods that provide better data on the depth 
and distribution of calcium in the plaque. The 
characteristics of the lesion that we can obtain 
using OCT, which may suggest that treatment 
with RA will be needed, are: maximum 
circumference of the calcification >180°, 
maximum thickness >0.5mm, length >5mm [8]. 
An indication for RA can be the impossibility of 
passage of the lesion with balloons or 
insufficient expansion of the balloon when 
preparing the lesion for PCI. 

Today, there are several strategies used 
to modify calcified lesions before the PCI 
procedure and can be divided into non-
atherectomy and atherectomy strategies. 
Strategies without atherectomy include 
modification balloons (non-compliant, so-called 
scoring, so-called cutting balloons) as well as 
intravascular lithotripsy. These methods treat 
the lesion by fracture, cutting, or targeted 
dissection. Atherectomy strategies are aimed at 
physical plaque removal and include RA, 
coronary orbital atherectomy, laser coronary 
atherectomy [9]. 

RA is an endovascular procedure during 
which plaque ablation occurs by advancing a 
rotating abrasive burr. This method has been 
around for three decades, but is extremely rarely 
used in clinical practice. According to the 
available data, the use of RA in Europe and the 
USA is in 1-3% of the total number of PCI 
procedures [10]. Although randomized trials 
with both metal [11] and drug-eluting stents 
[12,13] did not show a reduced incidence of 
long-term ischemic events with the routine use 
of RA, the use of RA in severely calcified lesions 
is associated with a higher by expanding the 
diameter of the blood vessel, with a larger cross-
section of the lumen and with fewer final 
residual stenoses after stent implantation [14]. 
In 2018, the results of the PREPARE-CALC study 
were published, which showed the non-
inferiority of RA compared to modification 
balloons in terms of in-stent lumen loss nine 
months after PCI with the implantation of 
modern drug-eluting stents, as well as the 
superiority of RA in terms of procedural success 
[15]. 

The main indication for the use of RA is 
the modification of severely calcified coronary 
lesions with the aim of preparing the lesion for 
further angioplasty and stent implantation. It is 
more often used during re-intervention, but 

retrospective comparisons have shown that, if 
RA is used as the primary method, the duration 
of the procedure is reduced (average reduction 
19 min), fluoroscopy time (average reduction 18 
min), as well as the volume of iodine contrast 
medium used (average reduction reduction 
70ml) [16]. Absolute contraindications for this 
method include CTO that prevents wire passage, 
vein graft, acute thrombosis, shock and 
hypotension. The presence of coronary artery 
dissection is not an absolute contraindication. 
Care should be taken with severe left ventricular 
dysfunction, severe coronary disease, disease of 
the unprotected main stem, lesion length over 
25mm, and lesion angle >45° [17]. 

As for ostial and bifurcation lesions, 
they are often more demanding to work with, 
with possible plaque transfer, acute side branch 
occlusion, and suboptimal stent apposition or 
expansion. In such cases, interventions with the 
modification of the calcified plaque with the use 
of RA have been shown to be more successful, 
whether only the main branch or both the main 
and side branches are treated [18,19,20,21]. 

When choosing a guide catheter, the 6F 
system is adequate for a burr size of 1.75 mm 
and smaller. A 7F guide catheter is required for a 
larger burr. The transradial approach is 
associated with a similar success rate as the 
transfemoral approach [22,23]. Passage of the 
lesion with a Rota wire is possible but 
challenging. An initial passage with a working 
wire that can then be replaced via a 
microcatheter with a Rota wire is an easier way 
to pass the lesion itself. If it is not possible to 
pass the lesion with a microcatheter, then you 
should try primarily to pass the lesion with a 
Rota wire, and then, in case of successful 
passage, do the RA with the smallest burr of 1.25 
mm. Rota wires are available in two versions, 
Extra Support and Floppy. Extra Support Rota 
wire is used in ostial and distal lesions for better 
support [24]. The size of the burr for RA is 
determined by the size of the blood vessel in 
which the lesion is located. The results of the 
STRATAS and CARAT studies indicate that a 
smaller burr (burr size ratio: coronary artery 
<0.7) enables angiographic and procedural 
success equivalent to a larger burr, with fewer 
complications [25,26]. It is recommended to use 
a burr in which the ratio of the size to the size of 
the artery to be treated is 0.4-0.6 [24]. In 
addition to choosing the optimal size, a 
successful procedure also requires an adequate 
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rotation speed of the burr (140000 to 150000 
rpm), with short ablations (<20s) and pauses 
between ablations, as well as avoiding a drop in 
rotation speed for more than 5000 rpm. The RA 
is considered complete when the last burr 
maneuver passes without resistance. After 
successful RA, implantation of a drug-eluting 
stent is recommended. A follow-up of 1176 
patients treated for RA from 2002 to 2013 
showed that patients treated with drug-eluting 
stents had a >50% lower risk of a major adverse 
cardiovascular event [27]. 

In our institution, about 20 RAs are 
performed per year, with a success rate of 95%. 
All procedures are indicated after previously 
unsuccessful attempts at PCI. In this case, RA 
was performed after an unsuccessful attempt to 

pass the smallest balloon through the calcified 
lesion of the ostial LAD. The procedure was 
performed through a transfemoral approach 
using a 7F guide catheter, Extra Support Rota 
wire, a 1.5mm burr with a rotation speed of 
150000 rpm. After successful RA, drug-eluting 
stents were implanted. 

 
CONCLUSION 

Carefully performed rotational 
atherectomy can be successfully used in the 
treatment of demanding calcified lesions of the 
ostial segments of the coronary arteries with a 
high degree of effectiveness and safety. The use 
of other complementary methods together with 
rotary atherectomy increases the success of the 
procedure. 
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