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Abstract: Rotational atherectomy (RA) is a proven technique to modify a heavily calcified 
coronary lesion if balloon angioplasty failed. RA is frequently avoided in ST-elevation 
myocardial infarction (STEMI) as it may increase the risk of slow or no-reflow. It is also 
considered to be relatively contraindicated in lesions with a visible thrombus, by its manu
facturer. Regardless, RA may be a life-saving procedure in cases where no other percuta
neous coronary intervention (PCI) technique is available to modify the lesion adequately. 
This case reports successful use of RA to facilitate dilation and stent delivery of a previously 
non-dilatable lesion in a patient with sub-acute anterior STEMI complicated by cardiogenic 
shock. 
Keywords: rotational atherectomy, heavily calcified culprit lesion, STEMI, cardiogenic 
shock

Background
Rotational atherectomy (RA) is an endovascular procedure used to modify athero
sclerotic plaque using a rotating burr. It was introduced approximately 30 years ago 
as an addition to standard balloon angioplasty which sometimes fails to dilate 
a lesion.1 RA had a usage rate as high as 10% in all percutaneous coronary 
intervention (PCI) procedures in the 1990s and showed a high success rate.2 

Despite its early success, it has been associated with high rate of complications 
such as restenosis, which led to a marked decline in the use of this procedure 
to 3–5%.1

Half of patients with ST-elevation myocardial infarction (STEMI) who under
went PCI had a moderate to severely calcified lesion.3 Although RA was relatively 
contraindicated in acute coronary syndrome (ACS) settings due to its pro- 
thrombotic state, recent reports showed a decent procedural success with no 
significant difference in complications compared to RA procedure performed in 
stable patients.4,5 Consensus has recommended specific techniques regarding RA 
procedure to minimize complications.6,7 However, there are no current clinical 
guidelines available on performing RA in STEMI cases as its use has been a long- 
standing controversy.

Case Presentation
A 62-year-old man presented with typical chest pain lasting an hour since its acute 
onset when he was brought to a district hospital. The patient was diagnosed with 
anterior STEMI and given a loading dose of aspirin and clopidogrel. Unfortunately, 
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the patient suffered a cardiac arrest afterwards due to 
ventricular fibrillation. After being successfully resusci
tated, reperfusion therapy was planned however it was 
not possible due to a logistic problem at the district hospi
tal. The patient was subsequently treated with an antic
oagulant, statin, and morphine at the intensive care unit. 
However, his condition worsened, and he had recurrent 
chest pain. The patient was then referred to our hospital 
with anterior STEMI with onset >24 hours.

Upon arrival, his electrocardiogram (ECG) showed 
significant ST-segment elevation in anterior leads with 
right bundle-branch block (RBBB) (Figure 1). 
Subsequently, the patient underwent an emergency car
diac catheterization. Diagnostic coronary angiography 
demonstrated a total occlusion at the proximal left ante
rior descending (LAD) artery with suspected severely 
calcified lesion due to its dense radiopacity (Figure 2A). 
Mach 1™ CLS 3.5/6F (Boston Scientific Corp., MA) 
Guide Catheter (GC) was engaged to cannulate left cor
onary artery (LCA) with Hi-Torque Balance 
Middleweight Universal II (BMW) 0.014” wire (Abbott 
Vascular, Chicago, IL) used to cross the occluded lesion. 
Sprinter Legend 2.0” (Medtronic Corp., Minneapolis, 
MN) and non-compliant (NC) Sprinter 2.75” (Medtronic 
Corp., Minneapolis, MN) Balloon Catheter (BC) were 

simultaneously used to dilate the lesion. The flow to 
distal LAD was restored with TIMI-2 flow; however, 
leaving 90% residual stenosis at the primary lesion 
(Figure 2B). Multiple attempts to modify the lesion 
failed, starting with double wire technique with Hi- 
Torque PILOT 50 0.014” (Abbott Vascular, Chicago, 
IL) wire to provide more support then followed by bal
loon dilatation with Scoreflex® NC scoring 2.0” 
(OrbusNeich, Hong Kong) and other mentioned BC. 
Due to inability to properly dilate the calcified lesion, 
an attempt to insert a stent was abandoned and the pro
cedure was ended with TIMI-2 flow result.

On the following day, the patient had ongoing chest 
pain and his blood pressure dropped. Inotropes and a small 
dose of vasoconstrictor drugs were administered to reach 
a mean arterial pressure (MAP) above 65. Intra-aortic 
balloon pump (IABP) was also inserted to provide extra 
hemodynamic support. After careful consideration regard
ing the unstable hemodynamic condition of this patient, 
another intervention was planned to improve the clinical 
condition of the patient. Re-PCI with RA was done with 
the intention to debulk the calcified lesion so a complete 
stent deployment could be achieved. Re-PCI was preferred 
since our hospital was not capable of doing urgent coron
ary artery bypass graft (CABG) operations.

Figure 1 Electrocardiogram showed ST-segment elevation in anterior leads with right bundle-branch block pattern.
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Angiography evaluation revealed the residual stenosis 
at main LAD lesion (Figure 3A). Mach 1™ CLS 3.5/7F 
(Boston Scientific Corp., MA) GC was used to cannulate 
LCA. Several guide wires failed to cross the lesion, and 
then we decided to use Fielder XT 0.014” which success
fully crossed the lesion. Micro-Guide Catheter Finecross® 

(Terumo Corp., Tokyo) was used to facilitate insertion of 
Rota Wire 0.009” (Boston Scientific Corp., MA). Rota 
burr 1.75 (Boston Scientific Corp., MA) was used and 
RA was completed in modifying the calcified lesion with 
five subsequent pecking-motion runs at 
160,0000–215,000 rpm for 8–10 seconds (Figure 3B). 
A bigger balloon, NC Sprinter 3.0 (Medtronic Corp., 
Minneapolis, MN), was used to dilate before drug-eluting 
stents (DES) were placed (Figure 3C).

DES Xience Prime LL 3.5/33 mm (Abbott Vascular, 
Chicago, IL) was implanted at the proximal-mid-LAD 
with nominal pressure. DES Endeavor Resolute RX 2.75/ 
30 mm (Medtronic Corp., Minneapolis, MN) was 
implanted at distal left circumflex artery (LCx) with nom
inal pressure. DES Xience Prime LL 3.5/28 mm (Abbott 
Vascular, Chicago, IL) was placed at ostial left main (LM) 
up to mid-LAD with nominal pressure (overlapped with 
previous LAD stent). T-stent technique was then per
formed at LM-LCx with DES Endeavor Resolute RX 
3.0/18 mm (Medtronic Corp., Minneapolis, MN) with 

nominal pressure. Post-dilatation with proximal optimiza
tion technique was done using NC Sprinter balloon size 
3.0 and ex-stent balloon size 3.0 both with nominal pres
sure. Final angiography after several stents were placed 
showed no residual stenosis, (Figure 3D) and no compli
cation was observed during and after the procedure.

The patient’s condition gradually improved after ather
ectomy was done, the chest pain was gone, and he was 
discharged after 10 days of hospitalization. The patient 
suffered heart failure due to delayed revascularization. 
Unfortunately, 7 months later, the patient was reported to 
have had cardiac arrest at home and passed away.

Discussion
Rotational atherectomy (RA) is a proven procedure to 
modify coronary lesion and to facilitate stent deployment 
in heavily calcified lesion if high-pressure balloon angio
plasty alone failed to dilate.7 A heavily calcified lesion 
may destroy the drug-coated layer of a stent, thus lowering 
stent effectiveness due to uneven drug distribution.8 RA 
was the only PCI technique available in modifying fibrotic 
or heavily calcified culprit lesion in our center. It is a class 
IIA recommendation in ESC/EACTS myocardial revascu
larization guidelines.9

However, due to its highly invasive nature, RA may 
increase complication risk. RA procedure activated 

Figure 2 (A) Total occlusion at proximal segment of left anterior descending artery from coronary angiography pre-primary PCI (arrow); (B) final result after primary PCI 
showing significant residual stenosis at proximal left anterior descending artery (arrow).
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platelet aggregation as a result of opened coronary lesion 
after being modified.10 One of the absolute contraindica
tions for RA mentioned by the manufacturer is presence of 
coronary artery thrombus.1 Despite the fact that no 
recommendations have been published yet, there have 
been several cases and studies assessing its use in the 
acute coronary syndrome (ACS) setting. According to 
pooling analysis from HORIZONS-AMI and ACUITY 
studies, 54–63% of STEMI patients were found to have 
moderate to severely calcified coronary lesions.3

In our case, the patient was unsuccessfully managed in 
the primary PCI attempt, with significant residual stenosis 
due to its heavy calcification. Since this result may jeopardize 
the patient’s outcome with evidence of the presence of recur
rent pain and hemodynamic instability, performing RA was 
unavoidable. Fortunately, when angiography was re- 
performed, the angiography did not show thrombus at resi
dual lesion, thus, the RA procedure was expected to be 
carried out safely. This procedure proved to be successful, 
and there were no adverse consequences.

Figure 3 (A) Baseline cine pre-second PCI showing significant residual stenosis (arrow); (B) Rota burr 1.75 was used to modify residual stenosis; (C) modified lesion after 
rotational atherectomy before stenting (arrow); (D) final result of second PCI (after stenting).
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Some retrospective studies showed rotational atherect
omy in ACS had a high procedural success rate and no 
difference in survival rate nor major cardiac event 
(MACE) in long-term follow up versus RA done in non- 
ACS patients. Wang et al (2017) reported RA procedure in 
acute myocardial infarct was a feasible option due to an 
effective and high procedural success rate with comparable 
clinical outcome (survival and MACE) in 30 days and 
one year follow up, compared to RA procedure in recent 
myocardial infarct patients.4 Mahmood et al (2017) also 
mentioned RA used in primary PCI settings as a safe 
option in a complex coronary lesion in which conventional 
balloon angioplasty failed to modify the lesion.11 Kubler 
et al (2018) also reported a similar result comparing RA in 
ACS patients against RA in stable angina patients with 
comparable survival rate and MACE in 1 year follow up. 
Thus, they encouraged RA procedure in ACS cases in 
which PCI cannot be delayed.5 However, special consid
erations must be carefully assessed since RA has been 
associated with higher post-procedural complications 
(bleeding at access site and contrast-induced nephropathy) 
and longer procedural time due to its complex 
preparation.5,11

Conclusion
Rotational atherectomy (RA) is one of the techniques used 
in a heavily calcified lesion when balloon angioplasty has 
failed. It can be considered as an alternative option during 
PCI in STEMI settings. However, one should consider the 
benefits and disadvantages before commencing RA in 
acute STEMI settings due to its highly invasive nature 
which may increase the likelihood of procedural 
complications.

Consent
Written informed consent for publication of their details 
was obtained from the daughter of the patient. Institutional 
approval was not required to publish this case report.

Disclosure
The authors report no conflicts of interest in this work.
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