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Outline/Highlights 

• Timing of elective surgery  

 

• What to do with medications 

• Stopping anti-platelet meds 

• When to restart 

 

• Post operative concerns 



Peri-op DES: Scope of the Problem 

• In the US over 600,000 percutaneous 

coronary interventions (PCI) are done 

every year 

 

• The majority of PCIs involve drug eluting 

stent placement 

 

 



Peri-op DES: Scope of the Problem 

• About 5% of patients undergoing PCI will 

need non-cardiac surgery within 1 year 

 

• About 30,000 procedures annually 

 

• Roughly 1% of elective non-cardiac 

surgery pts. had PCI in the preceding year 



2014 ACC/AHA Guideline on 

Perioperative Cardiovascular 

Evaluation and Management of 

Patients Undergoing 

Noncardiac Surgery 

Developed in Collaboration With the American College of Surgeons, American 

Society of Anesthesiologists, American Society of Echocardiography, American 

Society of Nuclear Cardiology, Society for Cardiovascular Angiography and 

Interventions, and Society of Cardiovascular Anesthesiologists 

 
© American College of Cardiology Foundation and American Heart Association 

 



Table 1. Applying 

 Class of 

Recommendation and  

Level of Evidence 



Coronary Revascularization 

• Class I:  
1. Revascularization before noncardiac 

surgery is recommended in circumstances 
in which revascularization is indicated 
according to existing CPGs. (Appendix 3) 

 
• Unprotected Left Main Disease 

• 3 Vessel CAD with or without proximal LAD 
Disease 

• 2 Vessel Disease with Proximal LAD Disease 

• 1 Vessel Disease with Proximal LAD disease 

 

• Class III: No Benefit/Harm 
1. It is not recommended that routine 

coronary revascularization be performed 
before noncardiac surgery to reduce 
perioperative cardiac events 



Bare Metal vs Drug Eluting Stents 

BMS 

DES 



Stent Endothelialization Varies 



Adverse Cardiac Events Following 

Noncardiac Surgery in Patients 

With Stents 
Hawn, et al. JAMA 2013;310:1462 



Choosing Appropriate PCI Intervention in a 

patient who we know will need Surgery 

• Urgent Surgery 
– Consider CABG combined with noncardiac surgery 

 

• Surgery 2-6 weeks with high bleeding risk 
– Consider balloon angioplasty with provisional BMS 

 

• Surgery in 1-12 months 
– Consider BMS and 4-6 weeks of ASA and P2Y12 inhibitor 

with continuation of ASA perioperatively 

 

• Surgery > 12 Months or low bleeding risk 
– PCI and DES with prolonged aspirin and P2Y12 platelet 

receptor-inhibitor 



You must balance… 

Stent Thrombosis Bleeding 



Peri-op Management of DES 

• Currently no definitive standard of care, 

mostly expert opinion 

• Without good prospective data, 

management is carried out on individual 

case basis 

• Length of stent, location, bifurcation, multi-

vessel 

 





Perioperative Therapy 

Perioperative Beta-Blocker Therapy 

Recommendations COR LOE 

Beta blockers should be continued in patients undergoing 

surgery who have been on beta blockers chronically.  
I BSR 

It is reasonable for the management of beta blockers after 

surgery to be guided by clinical circumstances, independent of 

when the agent was started.  

IIa BSR  

In patients with intermediate- or high-risk myocardial ischemia 

noted in preoperative risk stratification tests, it may be 

reasonable to begin perioperative beta blockers.  

IIb CSR 

In patients with 3 or more RCRI risk factors (e.g., diabetes 

mellitus, HF, CAD, renal insufficiency, cerebrovascular 

accident), it may be reasonable to begin beta blockers before 

surgery.  

IIb BSR 

These recommendations have been designated with a SR to emphasize the rigor of support from the ERC’s 

systematic review. See the ERC systematic review report, “Perioperative beta blockade in noncardiac surgery: a 

systematic review for the 2014 ACC/AHA guideline on perioperative cardiovascular evaluation and management of 

patients undergoing noncardiac surgery” for the complete evidence review on perioperative beta-blocker therapy.  



Perioperative Statin Therapy 

Recommendations COR LOE 

Statins should be continued in patients currently taking 

statins and scheduled for noncardiac surgery.  
I B 

Perioperative initiation of statin use is reasonable in patients 

undergoing vascular surgery.  
IIa B 

Perioperative initiation of statins may be considered in 

patients with clinical indications according to GDMT who are 

undergoing elevated-risk procedures.  

IIb C 

Perioperative Therapy 



2016 ACC/AHA Guideline Focused 

Update on Duration of Dual Antiplatelet 

Therapy in Patients With Coronary 

Artery Disease 

 Developed in Collaboration with American Association for Thoracic Surgery, 

American Society of Anesthesiologists, Society for Cardiovascular Angiography and 

Interventions, Society of Cardiovascular Anesthesiologists, 

 and Society of Thoracic Surgeons 

 

Endorsed by Preventive Cardiovascular Nurses Association and  

Society for Vascular Surgery 

 

 

© American College of Cardiology Foundation and American Heart Association 
 



Figure 4. Treatment Algorithm for Duration of P2Y12 Inhibitor 

Therapy in Patients With SIHD (Without ACS Within the Past 

Several Years) 

 



Recommendations for Duration of DAPT in 

Patients with SIHD 

 

SR indicates systematic review. 

COR LOE Recommendations 

I A 

In patients with SIHD treated with DAPT after BMS 

implantation, P2Y12 inhibitor therapy (clopidogrel) 

should be given for a minimum of 1 month. 

I B-R SR 

In patients with SIHD treated with DAPT after DES 

implantation, P2Y12 inhibitor therapy (clopidogrel) 

should be given for at least 6 months. 

I B-NR 
In patients treated with DAPT, a daily aspirin dose of 

81 mg (range, 75 mg to 100 mg) is recommended. 

IIb A SR 

In patients with SIHD being treated with DAPT for an 

MI  that occurred 1 to 3 years earlier who have 

tolerated DAPT without a bleeding complication and 

who are not at high bleeding risk (e.g., prior bleeding 

on DAPT, coagulopathy, oral anticoagulant use), 

further continuation of DAPT may be reasonable. 



Recommendations for Duration of DAPT in 

 Patients with SIHD (cont’d) 

COR LOE Recommendations 

IIb A SR 

In patients with SIHD treated with BMS or DES implantation who have 

tolerated DAPT without a bleeding complication and who are not at high 

bleeding risk (e.g., prior bleeding on DAPT, coagulopathy, oral 

anticoagulant use), continuation of DAPT with clopidogrel for longer than 

1 month in patients treated with BMS or longer than 6 months in patients 

treated with DES may be reasonable. 

IIb C-LD 

In patients with SIHD treated with DAPT after DES implantation who 

develop a high risk of bleeding (e.g., treatment with oral anticoagulant 

therapy), are at high risk of severe bleeding complication (e.g., major 

intracranial surgery), or develop significant overt bleeding, 

discontinuation of P2Y12 inhibitor therapy after 3 months may be 

reasonable.  

IIb B-NR 

In patients with SIHD, treatment with DAPT (with clopidogrel initiated 

early postoperatively) for 12 months after CABG may be reasonable to 

improve vein graft patency. 

III: No 

Benefit 
B-R 

In patients with SIHD without prior history of ACS, coronary stent 

implantation, or recent (within 12 months) CABG, treatment with DAPT is 

not beneficial. 

SR indicates systematic review. 



Figure 5. Treatment Algorithm for Duration of P2Y12 Inhibitor 

Therapy in Patient With Recent ACS (NSTE-ACS or STEMI) 

 

 



Duration of DAPT in Patients With ACS Treated With PCI 

COR LOE Recommendations 

I B-R 

In patients with ACS treated with DAPT after BMS or 

DES implantation, P2Y12 inhibitor therapy (clopidogrel, 

prasugrel, or ticagrelor) should be given for at least 12 

months.  

I B-NR 
In patients treated with DAPT, a daily aspirin dose of 

81 mg (range, 75 mg to 100 mg) is recommended. 

IIa B-R 

In patients with ACS treated with DAPT after coronary 

stent implantation, it is reasonable to use ticagrelor in 

preference to clopidogrel for maintenance P2Y12 

inhibitor therapy.  

IIa B-R 

In patients with ACS treated with DAPT after coronary 

stent implantation, who are not at high risk for bleeding 

complications and who do not have a history of stroke 

or TIA, it is reasonable to choose prasugrel over 

clopidogrel for maintenance P2Y12 inhibitor therapy.  



Perioperative Management–Timing of Elective 

Noncardiac Surgery in Patients Treated With PCI  

and DAPT 

COR LOE Recommendations 

I B-NR 

Elective noncardiac surgery should be delayed 30 

days after BMS implantation and optimally 6 months 

after DES implantation. 

I C-EO 

In patients treated with DAPT after coronary stent 

implantation who must undergo surgical procedures 

that mandate the discontinuation of P2Y12 inhibitor 

therapy, it is recommended that aspirin be continued 

if possible and the P2Y12 platelet receptor inhibitor be 

restarted as soon as possible after surgery. 

IIa C-EO 

When noncardiac surgery is required in patients 

currently taking a P2Y12 inhibitor, a consensus 

decision among treating clinicians as to the relative 

risks of surgery and discontinuation or continuation of 

antiplatelet therapy can be useful. 



Perioperative Management–Timing of Elective 

Noncardiac Surgery in Patients Treated With PCI  

and DAPT (cont’d) 

COR LOE Recommendations 

IIb C-EO 

Elective noncardiac surgery after DES 

implantation in patients for whom P2Y12 

inhibitor therapy will need to be discontinued 

may be considered after 3 months if the risk of 

further delay of surgery is greater than the 

expected risks of stent thrombosis.  

III: 

Harm 
B-NR 

Elective noncardiac surgery should not be 

performed within 30 days after BMS 

implantation or within 3 months after DES 

implantation in patients in whom DAPT will 

need to be discontinued perioperatively. 



Figure 6. Treatment Algorithm for the Timing of Elective 

Noncardiac Surgery in Patients With Coronary Stents  

 

 

 



Anti-Platelet Agents 

P2Y12  Inhibitors or ADP Receptor Inhibitors 
Thienopyridines (ORAL) 

• Ticlid (ticlopidine) 

• Plavix (clopidogrel) 

• Effient  (prasugrel) 

 

Non-thienopyridines (ORAL) 

• Brilinta (ticagrelor) 

 
IV P2Y12 Inhibitors 

Cangrelor (Kengreal) -IV administration, 3 to 5 

minute half life; BRIDGE Trial ongoing 

 



IV Anti-Platelet Medications 

Glycoprotein IIb/IIIa Inhibitors 

ReoPro (abciximab) – monoclonal ab, cath lab drug 

 

Aggrastat (tirofiban) 

Integrlin (eptifibatide) 

• Synthetic peptides, competitive binding to platelet 

• Platelet transfusions don’t help – (out competed) 

• Short ½ life – gone in 2 to 4 hours 

 



Anti-platelet medications 

 

• Consider “bridging therapy” with IV 

administration of IIb/IIIa inhibitor (short 

half-life) in certain situations 

• If bridging, start IV IIb/IIIa 2-3 days prior to 

surgery 



Strategies for Peri-op Management of DES 

• “Bridging Therapy” with GP IIb/IIIa inhibitor 

• Has NOT been rigorously studied 

• Integrilin or Aggrastat, NOT ReoPro 

• Stop Plavix 5-7 days pre-op 

• Admit 2-3 days pre-op and start IIb/IIIa 

• Continue aspirin throughout if possible 

• Restart Plavix as soon as possible post-op 

 

 

 



Strategies for Peri-op Management of DES 

Post Op issues 

 

• Resumption of DAPT as soon as possible 

• Using bolus dose of P2Y12 inhibitor 

• Intensive post–op monitoring if off DAPT 

• Prompt evaluation and intervention for stent 

thrombosis or any bleeding 



Strategies for Peri-op Management of DES 

Post-op Stent Thrombosis 

• Usually presents as ST elevation MI 

• Fibrinolytic therapy is contraindicated 

• Primary PCI is the treatment of choice 

• When DAPT is interrupted prematurely for 

surgery it should be done at hospitals with 24 

hour cath/PCI availability 



Post operative concerns 

• Close monitoring for bleeding 

• Chest pain, hypotension, tachycardia all 

need very prompt attention 

• Elective surgery should be done at 

hospital with 24 hour availability of PCI 

capable cath lab 



Post operative concerns 

• Close monitoring for bleeding 

• Chest pain, hypotension, tachycardia all 

need very prompt attention 

• Elective surgery should be done at 

hospital with 24 hour PCI capable cath lab 

availability 



Strategies for Peri-op Management of DES 

Post-op Bleeding 

• Platelet transfusion is only somewhat 

effective with P2Y12 agents 

• It’s not effective with Integrilin or 

Aggrastat, but with short ½ life normal 

platelet function is restored in about 6 

hours 

• RBC transfusion as needed 
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