
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rotational atherectomy of left main stem 
immediately after transcatheter aortic valve 
implantation in a patient with symptomatic 
severe aortic stenosis and an impaired left 
ventricular systolic function: a case report
Zahir Satti  , Mohamed Farag  , Mohaned Egred  , and Mohammad Alkhalil  *
Cardiothoracic Department, Freeman Hospital, Newcastle University, Freeman Rd, Newcastle upon Tyne, NE7 7DN, UK

Received 3 October 2022; first decision 9 April 2023; accepted 6 July 2023; online publish-ahead-of-print 8 July 2023

Background Severe aortic stenosis (AS) and coronary artery disease (CAD) often coexist since they both share the same risk factors and patho
physiology. Patients with severe AS with prohibitive surgical risk are often treated with transcatheter aortic valve implantation 
(TAVI) and percutaneous coronary intervention (PCI) as a staged or concurrent procedure. Significant calcified CAD and left ven
tricular (LV) systolic impairment in such patients would add more challenges to the management. A clear consensus on the timing of 
revascularization of such patients in relation to the TAVI procedure is lacking.

Case summary Herein, we present an 86-year-old male who presented to a local district hospital with non-ST-segment elevation myocardial in
farction (N-STEMI) and decompensated heart failure. His transthoracic echocardiography showed moderate LV systolic impair
ment with low-flow severe AS. He was initially treated with dual anti-platelet and diuretic therapy and subsequently underwent 
coronary angiography that revealed severe calcified shelf-like left main stem (LMS) and moderate left anterior descending (LAD) 
disease. He was successfully treated with TAVI and rotational atherectomy (RA)-assisted PCI to LMS and LAD in the same setting.

Conclusion There is limited evidence on effective strategies to tackle high-risk angioplasty with concurrent TAVI in patients with impaired LV 
function. We performed TAVI and RA to LMS and LAD in the same setting using no mechanical circulatory support (MCS). 
Management strategies should be individualized to highly selected patients taking into account LMS involvement, calcium modula
tion strategies, haemodynamic instability, or cardiogenic shock and whether MCS is needed.
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Learning points
• Concurrent transcatheter aortic valve implantation (TAVI) and rotational atherectomy (RA)-assisted percutaneous coronary  

intervention (PCI) to left main stem in a relatively stable high-risk patient can be performed safely without mechanical circulatory  
support.

• Transcatheter aortic valve implantation prior to RA-assisted PCI can minimize the risk of haemodynamic compromise resulting from slow 
coronary flow.

• Coronary revascularization in patients undergoing TAVI needs to be individualized based on current available evidence.

Introduction
There is limited evidence to support rotational atherectomy (RA) of 
left main stem (LMS) disease during transcatheter aortic valve im
plantation (TAVI). Transcatheter aortic valve implantation has ex
panded as an effective treatment for patients who pose risk of 
mortality from conventional surgical aortic valve replacement 
(SAVR).1 Patients with severe aortic stenosis (AS) frequently have 
coexistent coronary artery disease (CAD); the optimal management 
remains an area of ambiguity in the literature and warrants further 
research.2, 3

Timeline

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Time Events

25 December 2021 Admission with chest pain and shortness 

of breath. 

Echocardiogram 13 April 2021: 
moderate-to-severe AS. 

Coronary angiography: severe calcified 

LMS and LAD disease.
31 December 2021 Transferred to a tertiary centre.

4 January 2022 Heart Team (HT) decision: TAVI +  

percutaneous coronary intervention 
(PCI) to LMS/LAD. 

Predicted mortality by 
EuroSCORE II: 11.29%. 
SYNTAX Score II:
PCI
SYNTAX Score II: 42.3.
PCI 4-year mortality: 17.9%.

CABG
SYNTAX Score II: 49.2.
CABG 4-year mortality: 29.9%.

14 January 2022 12:38 TAVI performed. 

12:45 RA of LMS and LAD. 
15:04 Electrocardiograph (ECG): sinus 

rhythm (SR), left bundle branch block 

(LBBB), QRS duration 130 ms.
15 and 16 January 2022 ECG: SR, first degree heart block, LBBB, 

QRS Duration 128 ms. 

Discharged.

Case presentation
An 86-year-old male admitted to a district hospital with chest pain and 
shortness of breath. He was managed as acute coronary syndrome with 
decompensated heart failure. Coronary angiography demonstrated 
heavily calcified shelf-like 70–80% LMS stenosis, with 60−70% stenosis 
in mid-left anterior descending (LAD) (see Supplementary material 
online, Videos S1–S3). He was initially referred for consideration of 
SAVR plus surgical revascularization.

He has a history significant of asthma, hypertension, hypercholester
olemia, prostate cancer with previous radiotherapy, and chronic kidney 
disease (creatinine of 132 µmol/L with an estimated glomerular filtra
tion rate of 42 mL/min/1.73 m2). Clinical examination revealed haemo
dynamically stable patient with a heart rate of 82 b.p.m., blood pressure 
of 107/57 mmHg, respiratory rate of 18 breaths per minute, and 
oxygen saturation of 94%. He had a quiet second heart sound and 
estimated central venous pressure of 12–13 mmHg. There was re
duced air entry on the right lung with evidence of bilateral peripheral 
oedema. Echocardiogram showed a calcified tri-leaflet aortic valve 
(AV) with restricted mobility, peak gradient of 50 mmHg, mean 
gradient of 31 mmHg, and AV area of 0.9 cm2 with left ventricular 
(LV) ejection fraction of 40% (Figure 1 and Supplementary material 
online, Video S4). The anterior wall was hypokinetic with normal left 
ventricle cavity size [diastolic LV internal diameter (LVIDD) of 
4.57 cm] and moderately concentric LV hypertrophy (septum thick
ness of 1.44 cm and posterior wall of 1.39 cm). He had low stroke vol
ume index (SVi) of 28.4 mL/m2. Aortic valve calcium score was >3000 
confirming severe AS. Computed tomography (CT) of the aorta con
firmed suitability for transfemoral TAVI. The right coronary height 
was 19 mm, and the left coronary height was 15.6 mm.

The HT concluded that the severity of AS was secured without the 
need to perform dobutamine stress echocardiography (DSE) based on 
low indexed valve area of 0.47 cm2/m2 in the context of low flow along
side the degree of calcified AV leaflets on CT. The consensus was in fa
vour of inpatient TAVI plus PCI to LMS as high surgical risk [The 
calculated Society of Thoracic Surgeons (STS) score of 8.44%] and pa
tient’s preference for a less invasive approach. Transcatheter aortic 
valve implantation was performed under conscious sedation using a 
14 French (F) eSheath inserted into the right femoral artery. The LV 
was pre-conditioned by performing very short burst of incremental ra
pid pacing at 120, 140, 160, and 180 b.p.m. Following each pacing epi
sode, we ensured both blood pressure and ECG changes return to 
baseline. A 26 mm Sapien 3 Ultra (Edwards Lifesciences Inc., Irvine, 
CA, USA) valve was successfully deployed under rapid pacing via the 
LV wire with no significant paravalvular leak (see Supplementary 
material online, Video S5).

Subsequently, the left coronary artery was selectively engaged using 
7F EBU 4.0 guide catheter via the eSheath. A Fielder FC guidewire 
crossed the lesions and was exchanged to rota extra support guidewire 
using Turnpike LP microcatheter. A Rota Pro 1.5 burr was used to de
bulk coronary artery calcification (CAC) in LMS and mid LAD (see 
Supplementary material online, Video S6). A total of 3 runs per lesion 
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were used and each run lasting for less than 20 s at speed of no more 
than 170 g. The LAD and LMS lesions were pre-dilated using 3.0 ×  
12 mm Accuforce Non-Compliant Balloon (NCB) and 3.5 × 12 mm 
Quantum Apex NCB, respectively. A 3.0 × 18 mm Xience Sierra 
drug-eluting stent (DES) was deployed in mid-LAD and post-dilated 
with a 3.5 × 12 NCB. The LMS lesion was treated with a 4.0 ×  
15 mm Xience Sierra DES and optimized with a 5.0 × 8 mm NCB 
with excellent angiographic result (see Supplementary material 
online, Videos S7 and S8). The procedure was performed with total con
trast volume of 190 mL and activated clotting time (ACT) between 250 
and 300 s. Patient developed LBBB with marked first-degree AV block 
and PR interval of >300 ms (Figure 2). He was discharged on aspirin and 
clopidogrel 2 days later. At 4-month follow-up, the patient reported no 
chest pain or shortness of breath and noted significant improvement in 
his exercise capacity. His peak and mean gradients across the valve were 
19 and 12 mmHg, respectively, with effective orifice area of 1.78 cm2. 
There was an improvement in his LV dysfunction from moderate to 
mild LV dysfunction with an estimated ejection fraction of 50%. His 
LVIDD was 4.4 cm with septum and posterior wall thickness of 1.4 
and 1.36 cm, respectively.

Discussion
This case demonstrates that RA in patients with severely calcified LMS 
and concomitant severe AS and LV impairment maybe safe. 
Transcatheter aortic valve implantation could potentially act as a mech
anical support device to facilitate high-risk coronary intervention. This is 
important since the prevalence of degenerative severe AS and CAD in
creases with age and both conditions coexist in 50% of patients aged ≥  
70 years old and in 65% in those aged ≥ 80 years old.4 Previous studies 
have shown that 40–75% of patients undergoing TAVI also have signifi
cant CAD (defined as from >50% to 70% narrowing in an epicardial ar
tery). Coronary artery disease and severe AS often share a similar 
pathophysiology and risk factors.5 Severe AS is associated with abnor
mally diminished coronary flow reserve (CFR) that may be secondary 
to LV hypertrophy and higher resting flow. This phenomenon can con
tribute to the development of symptoms, LV systolic and diastolic dys
function, and adverse outcomes. Adverse outcomes can be further 
exaggerated in the presence of CAC during angioplasty. There is lack 
of robust data and large randomized trials to guide optimal manage
ment and the impact of significant CAD in TAVI population.6

The TAVI-LM registry has shown that TAVI plus LMS PCI can be per
formed safely in patients with high surgical risk.7 Abdel-Wahab et al.8

demonstrated that PCI before TAVI using CoreValve (Medtronic, 
Minneapolis, MN, USA) was not associated with increased adverse 
events and was safe at 30 days and 6 months compared with TAVI 
alone. Several anatomical and procedural factors need to be considered 
when performing PCI in patients undergoing TAVI. Overhanging stents 
following revascularization of ostial coronary lesions can be crushed 
with expanded transcatheter heart valves. This needs to be considered 
when performing PCI prior to TAVI. The use of balloon valvuloplasty 
(BAV) prior to PCI may be associated with reduction in procedural 
risk. The risk of converting severe AS to aortic regurgitation has limited 
the use of this strategy. On the other hand, performing PCI after TAVI 
may add technical challenges, particularly when trying to engage guiding 
catheters.9

The presence of severe coronary calcification combined with im
paired LV function has added further procedural risks. Both factors 
can synergistically increase the risk of no reflow and a require tailored 
approach to patients undergoing PCI and TAVI. It is well established 
that severe CAC is associated with worse procedural and long-term 
outcomes. This includes difficult stent delivery, stent under expansion, 
stent thrombosis, vessel dissection, coronary perforations, myocardial 
infarction, repeat vascularization, and even increased risk of death.10

Therefore, RA was used in our case to adequately prepare the LMS le
sion by debulking CAC and allowing for optimal stent expansion. 
Alternative calcium modifications strategies such as the use of intra- 
vascular lithotripsy (IVL) would have also been an option. The discrep
ancy in the size of the targeted arteries would have prompted the use of 
two shockwave balloons to manage the coronary lesions. Whilst IVL is 
less likely to cause no reflow compared with RA, the stable blood pres
sure post-TAVI and meticulous attention to the burr speed and dur
ation enabled us to complete the PCI procedure without 
complications.

The ACTIVATION (PercutAneous Coronary inTervention prIor to 
transcatheter aortic VAlve implantaTION) trial concluded that death 
rates and re-hospitalization events were comparable among patients 
who underwent combined PCI and TAVI vs. TAVI-alone.11

Nonetheless, the presence of unprotected LMS disease was an exclu
sion criterion from this study, and therefore its results cannot be ap
plied to our case.

Although performing PCI prior to TAVI is a relatively common 
strategy to obviate the challenges associated with coronary access 

Figure 1 Long-axis transthoracic echocardiography image and continuous wave Doppler image highlighting severe aortic stenosis.
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post-TAVI, the combination of PCI and TAVI in a single setting is safe 
and cost-effective.12 The use of same vascular access, reducing ischae
mic burden during TAVI, possible decrease in the risk of contrast ne
phropathy, and reduction in radiation exposure to both patient and 
operators provide an advantage over performing PCI and TAVI in 
two different settings.5

The other challenge in this case was the presence of LV systolic im
pairment. High-risk angioplasty in this setting carries additional risk of 
intra-procedural haemodynamic instability.13,14 The presence of un
treated severe AS would inevitably exacerbate the risk. Therefore, 
we elected to perform TAVI to improve the haemodynamic status of 
the patient. Accessing the coronary ostia following TAVI may be chal
lenging, particularly with a self-expanding valve. This may less be of an 
issue when using balloon expandable valve, particularly given the large 
top cell size that would allow easy access for future coronary interven
tion. By treating AS first, we obviate the need to use mechanical circu
latory support (MCS) device. Overcoming pressure overload using 
TAVI prior to high-risk PCI would simplify the procedure and allow 
early discharge for patients.

In conclusion, high-risk LMS PCI using RA may be safe in patients 
undergoing TAVI with concomitant LV impairment. The decision to 

perform TAVI first would potentially avoid the need to use MCS in 
these settings.
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Figure 2 (A) Twelve-lead electrocardiograph on admission to our centre and prior to transcatheter aortic valve implantation and percutaneous cor
onary intervention to left main stem and left anterior descending. (B) Twelve-lead electrocardiograph post-transcatheter aortic valve implantation 
showing left bundle branch block.
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Supplementary material
Supplementary material is available at European Heart Journal – Case 
Reports.

Slide set: A fully edited slide set detailing this case is available online as 
Supplementary data.
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