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Abstract 

Background While coronary artery bypass grafting is typically considered first choice for the treatment of left main 
stenosis, there is a trend towards left main stenting due to a steadily aging population in western countries with a 
high operative risk and patients with single vessel coronary artery disease affecting the left main artery. Nevertheless 
left main stenting remains controversial, especially in patients with concomitant indications for open-heart surgery.

Case presentation We want to present a case of a 78-year-old male patient with high-grade aortic stenosis who 
underwent surgical aortic valve replacement at our heart center due to anatomical contraindications for transcatheter 
aortic valve replacement. Stenting of the left main coronary artery was performed three years earlier due to single 
vessel coronary artery disease while moderate aortic valve stenosis was under surveillance at the time of the interven-
tion. Intraoperatively we found the stent to be deformed inside the left main coronary artery, covering nearly 25% of 
the coronary ostium. So injection of cardioplegia directly into this ostium, as we perform normally, was not possible 
without further damaging the stent and/or the opening of the ostium. We had to insert cardioplegia via the retro-
grade way, so via the coronary sinus.

Conclusion While left main stenting can be reasonable for a specific population of patients, it should be used cau-
tiously in patients with concomitant indications for open-heart surgery in the near future and a low perioperative risk 
profile.

Keywords Cardiac surgery, Aortic valve replacement, Coronary artery disease, Left main stenosis, Stenting, Left main 
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Background
Left main (LM) coronary artery stenosis is found in up to 
7% of patients undergoing coronary angiography [1] and 
treatment of these lesions is crucial as the risk of mor-
tality for untreated LM-stenosis is high. While surgical 
revascularization is considered the treatment option of 
choice for LM-stenosis [2], there is an ongoing discussion 

about the feasibility of LM-intervention via stenting. 
This paradigmatic change is precipitated by advances in 
the development of stents over the past years and many 
investigational studies reporting safety and efficacy of 
left main stenting with both bare metal (BMS) and drug 
eluting (DMS) stents [3]. Nevertheless left main stenting 
bares a risk of abrupt closure and re-stenosis, which are 
fatal complications for patients.

CAD and aortic stenosis (AS) are conditions that com-
monly coexist, especially in the elderly. While Euro-
pean guidelines clearly recommend CABG for patients 
with coexisting severe aortic stenosis, requiring aor-
tic valve replacement (AVR) [4], there are no specified 
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recommendations for patients with moderate aortic ste-
nosis and concomitant CAD with LM- stenosis due to 
lacking data.

The purpose of this report is to point out the need for 
precise recommendations for the treatment of patients 
with left main disease and concomitant moderate aortic 
valve stenosis to improve the outcome and to help stand-
ardize therapeutic decisions in heart teams.

Case presentation
A 78-year old male patient was admitted to our hospi-
tal from an external clinic with intermittent shortness 
of breath and chest pain. The patient’s history included 
coronary artery disease with a LM-Stenosis of 75% and 
previously performed left main stenting in 2017. The 
stenting was performed as an elective procedure when 
CAD with LM-involvement was diagnosed in 2017 using 
intravascular ultrasound and a POT and kissing bal-
loon technique (Xience Alpine-Stent 4.0/15 mm, Fig. 1). 

Additionally the patient was suffering from moderate 
aortic stenosis, arterial hypertension and obesity. At the 
time of stenting, the aortic valve stenosis showed a Vmax 
of 3.1 m/s, the gradient was 40/23 (dpmax/dpmean), the 
iAVA was 1.1   cm2/2.09 BSA = 0.52 with with a reduced 
ejection fraction of 45% and a severe LV-hypertrophy 
(IVS: 14 mm).

Physical examination, electrocardiography and blood 
levels showed no abnormalities at admission. Coronary 
angiography was performed but showed no stenotic 
lesions of the coronary arteries. In the echocardiographic 
assessment, a high-grade aortic stenosis with an aortic 
valve orifice area of 0.6  cm2 and a reduced ejection frac-
tion (EF) of 40% was found. In accordance to current 
guidelines the patient’s case was discussed in the clinic´s 
heart team. To complete diagnostics, computer tomogra-
phy of the heart and the aorta was performed showing an 
aortic annulus of 7.56   cm2 (Fig. 2) and a bicuspid aortic 
valve. Due to these conditions, the patient was scheduled 

Fig. 1 LM-Stenting with Kissing Balloon technique in 2017

Fig. 2 CT-Scan in 2017 A and 2021 B (CT-Siemens—SOMATOM Force)
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for surgical aortic valve replacement (SAVR) at the 
department of cardiac surgery.

SAVR was performed with a minimally invasive 
approach via right—J-mini-sternotomy. After establish-
ing cardiopulmonary bypass, blood-cardioplegia was 
applied ante- and retrograde for myocardial protection. 
Subsequently aortotomy was performed showing a heav-
ily calcified, bicuspid aortic valve, which was excised and 
replaced with a 27 mm biological prosthesis. When car-
dioplegia was applied directly through the left coronary 
ostium, we noticed the previously implanted Stent to be 
deformed, covering nearly 25% of the coronary ostium 
(Fig. 3).

Following the procedure, the patient was relocated to 
the ICU. Further clinical course was uneventful and the 
patient was discharged home 10  days after surgery in 
good condition.

Discussion
Studies comparing CABG vs. PCI for the treatment of 
LM-stenosis have shown similar safety and mortality 
rates for both procedures [5]. On the other hand stud-
ies implicated a higher rate of repeat revascularization 
after LM-stenting which in terms is associated with a 
higher morbidity for affected patients [6] while data from 
experimental models have shown that stents, placed 
at sites in the coronary system where continuous stress 
occurs like at the coronary ostium, are more prone to 
deform over time [7] which can result in fatal compli-
cations for patients. Additionally, LM-stenting is sup-
ported by both European and American guidelines only 
for a specific population of patients with a low SYNTAX 
score and both guidelines strongly recommend to con-
sult the heart team for the decision making process [4, 8]. 
Recently published guidelines from the European Society 

of Cardiology (ESC) and the European Association for 
Cardio-Thoracic Surgery (EACTS) clearly indicate that 
patients with CAD requiring valve interventions at the 
same time in whom CABG is indicated, benefit from 
concomitant SAVR [9]. According to the aforementioned 
guidelines SAVR should be considered in patients with 
moderate aortic stenosis in which surgical revasculari-
zation is indicated. The guidelines for the management 
of patients with valvular heart disease by the American 
college of cardiology and the American heart association 
recommend SAVR and CABG for patients with a signifi-
cant aortic stenosis and concomitant LM-stenosis, with 
a reduced risk for perioperative myocardial infarction in 
affected patients [10]. Table  1 summarizes current rec-
ommendations for patients with valvular heart disease 
and concomitant CAD from both European and Ameri-
can guidelines. In this case the patient was an eligible 
candidate for CABG and SAVR in 2017 when both aor-
tic valve- and LM-stenosis where diagnosed according to 
ESC/EACTS guidelines. Nevertheless more studies are 
required to evaluate standardized treatment strategies 

Fig. 3 Intraoperative visualization of a deformed left main stent (A Intraoperative situs; B Left main stent covering nearly 25% of the left coronary 
ostium)

Table 1 AHA/ACC and ESC/EACTS Guidelines for Patients with 
CAD and AS

Guideline Recommendation Class/
level of 
evidence

AHA/ACC Patients undergoing SAVR with significant 
proximal CAD CABG is reasonable for selective 
patients AND in patients with significant AS 
and CAD SAVR and CABG is preferred over TAVI 
and PCI

IIa/C

ESC/EACTS SAVR should be considered in patients with 
moderate Aortic stenosis undergoing CABG or 
surgical intervention on the ascending aorta or 
another value after Heart Team discussion

IIa/C
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for patients with moderate aortic valve stenosis and left-
main-disease as a case-by case-decision indicated by 
those guidelines [4] might be to the disfavor for patients 
as described in this case. Coronary artery bypass grafting 
remains the treatment option of choice for patients with 
left main stenosis especially in those with a low operative 
risk and other indications for heart surgery. Clear rec-
ommendations for patients with left main stenosis and 
coexisting moderate aortic valve stenosis are required 
in future guidelines to improve the long-term outcome 
for affected patients. At the same time LM- stenting is 
often performed without respect to possible surgical 
operations in the near future which makes a heart team 
approach an important part of the decision making 
process. In this case consideration of guidelines for the 
treatment of valvular heart disease at the time of revascu-
larization may have led to a more definitive solution for 
the patient, favoring CABG and SAVR over PCI. Future 
guidelines could emphasize a more detailed approach 
regarding standardized procedures for patients with con-
comitant heart disease especially in terms of moderate 
aortic stenosis as described in this case.

Conclusion
Although LM-stenting has become a widespread inter-
vention in recent years, it should be used cautiously in 
patients when open procedures are likely to be necessary 
in the future. While LM-stenting might be reasonable for 
some patients, it should be used cautiously in patients 
with concomitant indications for open-heart surgery in 
the near future and a low perioperative risk profile.

Abbreviations
ACC   American college of cardiology
AHA  American heart association
AS  Aortic stenosis
AVR  Aortic valve replacement
BMS  Bare metal stents
CABG  Coronary artery bypass grafting
CAD  Coronary artery disease
CT  Computed tomography
EACTS  European association for cardio-thoracic surgery
EF  Ejection fraction
ESC  European society of cardiology
ICU  Intensive care unit
IVS  Interventricular septum
LM  Left main coronary artery
LV  Left ventricular
PCI  Percutaneous coronary intervention
POT  Proximal optimization technique
SAVR  Surgical aortic valve replacement

Acknowledgements
Not applicable.

Author contributions
PPM: writing of the paper, drafting article, data interpretation. CH: writing 
of the paper, critical revision. MW: writing of the paper, critical revision. 

FH: concept/design of the paper, data interpretation. All authors read and 
approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. University of 
Erlangen Foundation within the funding program Open Access Publishing.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Patient signed informed consent related to clinical course; therefore and 
due to its retrospective nature of the case report, the IRB (Clinical Ethics 
Committee (CEC) at the University Hospital Erlangen) was waived.

Consent for publication
Patient signed informed consent related to clinical course.

Competing interests
The authors declare that they have no competing interests.

Received: 28 February 2022   Accepted: 2 January 2023

References
 1. Rab T, King SB 3rd. Left main disease: what is the correct approach to 

revascularization? Cardiol Rev. 2018;26(5):219–29.
 2. Mäkikallio T, Holm NR, Lindsay M, Spence MS, Erglis A, Menown IB, 

et al. Percutaneous coronary angioplasty versus coronary artery bypass 
grafting in treatment of unprotected left main stenosis (NOBLE): a 
prospective, randomised, open-label, non-inferiority trial. Lancet. 
2016;388(10061):2743–52.

 3. Buszman PE, Kiesz SR, Bochenek A, Peszek-Przybyla E, Szkrobka I, 
Debinski M, et al. Acute and late outcomes of unprotected left main 
stenting in comparison with surgical revascularization. J Am Coll 
Cardiol. 2008;51(5):538–45.

 4. Neumann FJ, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP, Bened-
etto U, et al. 2018 ESC/EACTS guidelines on myocardial revasculariza-
tion. Eur Heart J. 2019;40(2):87–165.

 5. Stone GW, Sabik JF, Serruys PW, Simonton CA, Généreux P, Puskas J, 
et al. Everolimus-eluting stents or bypass surgery for left main coronary 
artery disease. N Engl J Med. 2016;375(23):2223–35.

 6. Giacoppo D, Colleran R, Cassese S, Frangieh AH, Wiebe J, Joner M, et al. 
Percutaneous coronary intervention vs coronary artery bypass grafting 
in patients with left main coronary artery stenosis: a systematic review 
and meta-analysis. JAMA Cardiol. 2017;2(10):1079–88.

 7. Tsunoda T, Hara H, Nakajima K, Shinji H, Ito S, Iijima R, et al. Stent defor-
mation: an experimental study of coronary ostial stenting. Cardiovasc 
Revasc Med Incl Mol Interv. 2009;10(2):80–7.

 8. Fihn SD, Blankenship JC, Alexander KP, Bittl JA, Byrne JG, Fletcher BJ, 
et al. 2014 ACC/AHA/AATS/PCNA/SCAI/STS focused update of the 
guideline for the diagnosis and management of patients with stable 
ischemic heart disease: a report of the American College of Cardiol-
ogy/American Heart Association Task Force on Practice Guidelines, and 
the American Association for Thoracic Surgery, Preventive Cardiovas-
cular Nurses Association, Society for Cardiovascular Angiography and 
Interventions, and Society of Thoracic Surgeons. J Am Coll Cardiol. 
2014;64(18):1929–49.

 9. Vahanian A, Beyersdorf F, Praz F, Milojevic M, Baldus S, Bauersachs J, 
et al. 2021 ESC/EACTS guidelines for the management of valvular heart 
disease. Eur Heart J. 2021;60:727–800.

 10. Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin JP 3rd, Gentile 
F, et al. 2020 ACC/AHA guideline for the management of patients with 
valvular heart disease: executive summary: a report of the American 



Page 5 of 5Müller et al. Journal of Cardiothoracic Surgery           (2023) 18:49  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

college of cardiology/American heart association joint committee on 
clinical practice guidelines. Circulation. 2021;143(5):e35–71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Intraoperative visualization of a deformed left main stent during surgical aortic valve replacement
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


