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Clinical Case 

 59 yo woman with 
ischemia on treadmill June 
2014 followed by 2.5 x 23 
mm EES; treated with 
prasugrel/aspirin  

 Three thorocenteces for 
recurrent bloody pleural 
effusion 

 Decortication/biopsy off 
prasugrel 

 Persistent chest tube 
drainage with hemoglobin 
drop to 6.5 g/dL – off 
P2Y12 antagonists 

 

 

 

 

 

 

 

 

 

 

 

 

 Reexploration planned for post op 
day 6 

 When would you bridge and for how 
long? 

CT scan post 

op day 3 



 In Europe, it is estimated that the number of patients 

undergoing surgery will increase by 25% by 2020. Over the 

same time period, the elderly population will increase by 

50%. 

 

 The total number of surgical procedures may increase 

even faster because of the rising frequency of interventions 

with age. 

European Heart Journal doi:10.1093/eurheartj/ehu282 

A Growing Problem 

Courtesy of Dr Darek Dudek 





Austrian Study of Non-Cardiac 

Surgery After Stenting 

• 103 Patients with 
non-cardiac surgery < 
1 year after stenting; 
46% had an event 

• Antiplatelets, aspirin, 
clopidogrel continued 
or stopped < 3 days 
preop 
– Cardiac death 4.9% 

– MI 4% 

– Bleeding 4% 

Vicenzi. Br. J. Anaesth. 2006;96:686 



Findings From the EVENT Registry 
 

 In the first 7 days after surgery, 4 of the 206 patients (1.9%) suffered a 

MACE: 1 died and 3 suffered  MI.  

No patient suffered definite stent thrombosis 

J Am Coll Cardiol Intv 2010;3:920 –7 

 The performance of noncardiac 

surgery was associated with a 

27-fold increased risk of 

ischemic complications during 

the week following surgery 



Independent preoperative risk factors for 

cardiovascular and haemorrhagic complications 

(RECO Study) 

 

 Observational cohort study of 1134 

consecutive patients with coronary 

stents. 
 

 Independent preoperative correlates 

for MACCE were complete OAT 

interruption for >5 days prior to 

surgery, preoperative haemoglobin 

<10 g/dl, creatinine clearance of <30 

ml/min and emergency or high-risk 

surgery. 

Heart 2011;97:1566-1572. 

Courtesy of Dr Darek Dudek 



 

Premature Discontinuation of Antiplatelet 

Therapy is the Most Powerful Risk Factor for 

Stent Thrombosis 

Unstable 

angina 

Thrombus Diabetes Unprotected 

left main 

Bifurcation Renal 

failure 

Prior 

brachy Rx 

Premature 

antiplatelet

discont’d 

In
c
id

e
n

c
e

 (
%

) 

Iakovou I et al. JAMA. 2005;293:2126-2130. 

Overall Stent Thrombosis = 1.3%  

(P=0.09; N=2,229) 



Lancet 2013; 382: 1714–22 

Risk of definite or probable stent thrombosis 

For patients undergoing PCI and discharged on DAPT,  

cardiac events after DAPT cessation depend on the clinical circumstance  

and reason for cessation and attenuates over time. 

 

Cessation of dual antiplatelet treatment and 

cardiac events after percutaneous coronary 

intervention (PARIS) 

Courtesy of Dr Darek Dudek 
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Mauri, MEJM.2014;371:2155 



Physiological alterations related to surgery which may 

contribute to the pathophysiology of perioperative MI 

Prog Cardiovasc Dis. 1998 Mar-Apr;40(5):453-68. 

Courtesy of Dr Darek Dudek 



Prothrombotic State After Cardiac 

and Non Cardiac Surgery 

  

Arnesen. J Thromb. Haemost.2003;1:971 Li. J. Thromb. Haemost.2003;1:471 
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The Paradigm 

 Surgery in patients with recent stent 

placement is characterized by a high 

risk of stent thrombosis and myocardial 

infarction. 

 Surgeons dislike P2Y12 antagonists 

intensely because of bleeding risk. 

 Short acting antithrombotic drugs 

modulate the risk of stent thrombosis, 

and should be used preoperatively. 



Bleeding complications in patients with 

coronary stents during non-cardiac surgery 

(RECO study) 

 Observational cohort study of 1134 consecutive patients 

with coronary stents. 
 

 108 (9.5%) experienced a postoperative hemorrhagic 

complication (with a median time to occurrence of 5.3 days). 
 

 In 20 (18.5%) of patients reoperation was required. 
 

 Mortality in patients with a hemorrhagic complication was 

12% (n=13).  

Thrombosis Research 134 (2014) 268–272 



Austrian Study of Non-Cardiac 

Surgery After Stenting 

• 103 Patients with 
non-cardiac surgery < 
1 year after stenting; 
46% had an event 

• Antiplatelets, aspirin, 
clopidogrel continued 
or stopped < 3 days 
preop 
– Cardiac death 4.9% 

– MI 4% 

– Bleeding 4% 

Vicenzi. Br. J. Anaesth. 2006;96:686 



The Problems 

1. Most myocardial infarctions occur after 

surgery (as far as we know) while 

bridging is done before surgery 

2. There is no effective replacement for 

aspirin/P2Y12 antagonists during 

surgery and during the period of post-

op oozing. 

3. The risk may be lessened with modern 

stents and stenting techniques. 



Antiplatelet Therapy at the Time of 

Late Stent Thrombosis (LST) 

Time from 

Stent to LST 

(mos) 

AP 

Therapy 

at LST 

Time from DC of 

Clopidogrel 

1 2 -- 5 d 

2 7 ASA 28 d 

3 6 ASA 21 d 

3b 11 -- 5 d 

4 14.5 -- 5 d 

5 8 ASA 60 d 

6 25 ASA 19 mo 

7 26 ASA 19 mo 

Ong; JACC: 2005: 45; 2088 



Median = 115 (Range 15-362) Days 



Bridging is most likely to be 

performed during a period when 

nothing is likely to happen 

anyway. 



ATLAST Trial of Enoxaparin 

After Stenting  

Batchelor. J. Am. Coll. Cardiol.2001;68;E1308 

 1,102 of  planned 2,000 patients with high risk features 

post stenting randomized to placebo or enoxaparin SQ 

BID 

 14 Day follow-up  

 Terminated for low event rate 



 



BRIDGE Study 

 210 Patients on thienopyridine prior to 

planned cardiac surgery 

 5-7 days off thienopyridine but on cangrelor 

until 1-6 hours before surgery. 

 Platelet reactivity was measured using 

VerifyNow. 

 Primary EPs: 

– % of patients with Verify now > 240 PRU 

– % of patients with excessive perioperative 

bleeding 

 

 

Anigolillo.JAMA. 2012;307:265-274 



Cangrelor Bridging 

 98.8% of patients treated with cangrelor had <240 

PRU 

 No differences were observed in perioperative 

bleeding. 

Angiolillo.JAMA. 2012;307:265-274 



Definite or Probable Stent 

Thrombosis 
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DAPT Duration and Stent Type 

(MACE Rates) 

Mauri, MEJM.2014;371:2155 



Perioperative complications after 

noncardiac surgery in patients with 

insertion of second-generation DES 

Am J Cardiol 2014;114:230-235 

Rates of perioperative MACE, stent thrombosis, and major bleeding classified 

according to time from DES implantation to noncardiac surgery. 

Courtesy of Dr Darek Dudek 



Perioperative complications after noncardiac 

surgery in patients with insertion of second-

generation DES 

Am J Cardiol 2014;114:230-235 

Rates of perioperative MACE, stent thrombosis, and  

major bleeding classified according to surgical risk. 

Courtesy of Dr Darek Dudek 



Clopidogrel/Prasugrel Washout 

After Drug Cessation 

Individual Reactivity (VerifyNow) Return to Baseline Value 

Price. J. Am. Coll. Cardiol;59:2338 

    Prasugrel         

Clopidogrel  

    Prasugrel         

Clopidogrel  



Ticagrelor 

 Adenosine agonist (cyclopentyl-triazolo-pyrimidine) 

 Direct P2Y12 antagonist, unlike the thienopyridines 

 Relatively rapid on/off 

 Requires BID dosing 

 PLATO: High risk ACS 

    and STEMI 

Gurbel, P. A. et al. Circulation 2009;120:2577-2585 




