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• Landscape of PCI

• Pre-operative cardiac evaluation

• Timing of Non-cardiac surgery

• Peri-operative management of CV patients
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Adolph Bachmann
• In 1772, the term “angina 

pectoris” was introduced by 
William Heberden to describe 
the sensation of “strangling 
and anxiety” in the chest

• September 16, 1977: 38 year-
old male with angina who 
underwent the first balloon 
angioplasty by Andreas 
Gruntzig
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Percutaneous Coronary Intervention

Livingston, M., & Tan, A. (2016). Coating Techniques and Release Kinetics of Drug-
Eluting Stents. Journal of medical devices, 10 1.
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Landscape of Stents
• BMS

• DES
• stent properties to inhibit recoil and negative remodeling

• drugs that inhibit neointimal proliferation
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What about BMS?

Valgimigli M, et al. J Am Coll Cardiol. 2015;65:805-815; Urban P, et al. N Engl J Med. 2015;373:2038-47; 

E-ZES: ZEUS
Uncertain DES candidates with 1-mo 

DAPT

DC-BES: LEADERS FREE
HBR patients with 1-mo DAPT

BP-EES: SENIOR
≥75 years patients with 1-6 mo 

DAPT

17.5%

22.1%

DP-ZES BMS

Death/MI/TVR at 1 year

9.4%

12.9%

DC-BES BMS

CD, MI or ST at 1 year

12.0%

16.0%

BP-EES BMS

D/MI/Stroke/TLR at 1 year
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Drug Eluting Stents

Strohbach, Anne & Busch, Raila. (2015). Polymers for Cardiovascular Stent 
Coatings. International Journal of Polymer Science. 10.1155/2015/782653. 
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Pre-operative Cardiac Evaluation

Patients with significant CAD who are undergoing 
high-risk surgery, such as vascular surgery, have an 
increased incidence of perioperative cardiovascular 
events.
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Routine Revascularization before Vascular Surgery
• Coronary Artery Revascularization 

Prophylaxis (CARP) Trial

• Randomized 510 asymptomatic 

patients with ≥1 significant 

coronary lesion to 

revascularization with PCI or 

CABG or to medical therapy 

and found no difference in 30-

day and 1-year rates of death or 
MI.
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Pre-operative evaluation for Non-
Cardiac Surgery

Routine prophylactic revascularization does not reduce the risk of death or 

cardiovascular events.
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2022 European Society of Cardiology Guidelines on cardiovascular 
assessment and management of patients undergoing non-cardiac 

surgery

<65 years of age, with no CV risk factors:

• No cardiac testing is recommended before low-risk or intermediate-risk 
NCS.

• Electrocardiogram (ECG) and biomarkers are recommended only for 
high-risk NCS, if age ≥45 (Class IIa).

• ECG plus transthoracic echocardiography (TTE) are recommended with 
family history of genetic cardiomyopathy (Class I).
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2022 ESC Guidelines
≥65 years of age, or with CV risk factors:

• No cardiac testing is recommended before low-risk surgery.
• ECG and biomarkers are recommended for intermediate- and high-

risk NCS (Class I).
• Functional capacity assessment is recommended for intermediate- 

and high-risk NCS (Class IIa).
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2022 ESC Guidelines
Unspecified age, with established CV disease (CVD):

• No cardiac testing is recommended before low-risk surgery.
• ECG and biomarkers are recommended for intermediate- and high-risk 

NCS (Class I).
• Functional capacity assessment is recommended for intermediate- and 

high-risk NCS (Class IIa).
• Cardiology consultation plus multidisciplinary discussion are 

recommended in high-risk surgery.
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2022 ESC Guidelines: Symptomatic 
Patient

1. For newly detected chest pain suggestive of undetected coronary artery 
disease:
1. Further CV workup is recommended prior to elective NCS (Class I, LOE C).
2. Multidisciplinary assessment is recommended prior to urgent NCS (Class 

I, LOE C).
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Summarizing the Pre-operative 
evaluation

• Patient-specific risk factors identified and 
optimized

• Stratification of surgical risk as low, intermediate, 
or high

• Role of revascularization prior to Non-Cardiac 
Surgery
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2022 ESC Guidelines: Elective NCS
• Elective NCS after elective percutaneous coronary intervention (PCI) or acute 

coronary syndrome (ACS) should be delayed 
• 6 months after elective PCI 
• 12 months after ACS (Class I, LOE A).

• Time-sensitive NCS after elective PCI should be delayed until a minimum of 1 
month of dual antiplatelet therapy (DAPT) has been given (Class I, Level of 
Evidence B).
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2022 ESC Guidelines: Time-sensitive NCS

• For patients receiving recent PCI treatment for ACS, who require time-
sensitive NCS:
• uninterrupted DAPT for at least 3 months should be considered (Class IIa, 

LOE C).
• Time-sensitive NCS after elective PCI :

• uninterrupted DAPT for at least 1 month
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DAPT
• DAPT with aspirin and oral P2Y12 inhibitors 

remains the cornerstone of therapy for the 
prevention of thrombotic complications with PCI.

• The contemporary oral P2Y12 inhibitors used 

in PCI include clopidogrel, ticagrelor, and 
prasugrel.
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P2Y12 Receptor Inhibitors
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Duration of DAPT after PCI: 2016 ACC/AHA Guidelines
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Guidelines on Peri-Operative Cardiovascular 
Management
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DAPT Duration

HIGH

ISCHEMIC RISK

•High-risk ACS

•Recurrent ischemic events on DAPT

•Peripheral vascular disease

•Prior MI

•Diabetes

•Chronic renal dysfunction

•Complex/multivessel CAD

•Stent-related factors

(multiple stents, overlapping stents, 

long stents, small-sized stents, 

double stents in bifurcations)

•First generation DES

HIGH

BLEEDING RISK

•Clinically significant bleeding on 

DAPT

•Bleeding diathesis

•Prior bleeding

•Female gender

•Elderly

•Liver disease

•Chronic renal dysfunction

•Anemia or thrombocytopenia

•Chronic anticoagulation therapy

•Diabetes

•Second generation DES

PCI with DES

LOW

ISCHEMIC RISK

•Stable CAD

•Troponin negative ACS

•Single vessel disease

•Simple stenting

(single, short, large stent)

INTERMEDIATE

ISCHEMIC RISK

•Troponin positive ACS

Favors 3 or 6-month DAPT Favors 1-year DAPT Favors >1-year DAPT

Palmerini T  Eur Heart J 2016;37:353-64

When assessing ischemic risk, clinical presentation (ACS vs stable CAD) and 
disease/PCI complexity are two of the most important factors to consider
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Anti-platelet therapy

• Time interval for P2Y12 inhibitor discontinuation, if necessary for surgery 
should be 3-5 days for ticagrelor, 5 days for clopidogrel, and 7 days for 
prasugrel (Class I, LOE B).

• In patients whose antiplatelet medication was interrupted prior to surgery, 
the medication should be restarted within 48 hours, or as soon as it is safe to 
do so from the standpoint of surgical hemostasis (Class I, LOE C).
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Short DAPT duration

Urban P, et al. Circulation. 
2019;140:240-261

Major criterion Minor criterion

Age Renal 
disease

Liver 
disease

Active 
cancer

Anemia Low 
platelet 
count

Stroke, 
ICH, 

bAVM 

Bleeding 
diathesis

Prior 
bleeding or 
transfusion

OACs NSAIDs, 
steroids

Planned 
surgery on 

DAPT, recent 
trauma or 

surgery
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Consideration of Short DAPT duration

• Advances in stent design
• Thinner struts, biocompatible, use of ‘limus family anti-restenotic drug

• Bleeding is associated with worse outcomes (death and MI)
• Shorter DAPT is associated with less bleeding

• More awareness of the HBR population
• May comprise up to 15% of patients undergoing PCI
• Generally excluded from stent trials
• Historically have been treated with BMS and 4 weeks DAPT
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Ticagrelor Monotherapy Therapy 3 months After PCI: TWILIGHT
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Closing Points
• Landscape of PCI

• Timing of Non-Cardiac Surgery

• Peri-operative management of patients with 
history of PCI
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Thank You
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