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Stem Case and Key Questions Content 
A 49-year-old male with end-stage renal disease (ESRD) is scheduled for dental extractions prior to 
placement on the renal transplant list. His past medical history was significant for coronary artery 
disease, myocardial infarction 10 years ago followed by a coronary artery bypass surgery, ESRD on 
dialysis three times a week via an arterio-venous fistula, diabetes mellitus, obstructive sleep apnea 
and a history of deep vein thrombosis (was on warfarin until 2 years ago). 
 
Medications: Novolog, glipizide, metoprolol, carvedilol, lisinopril, lasix, aspirin (ASA), nitroglycerin 
(NTG) patch. 
Dialyzed: 1 day ago 
ECG- inferolateral ischemia 
Meds taken: metoprolol, carvedilol, NTG patch. 
Recent stress test at outside hospital (copy requested) 
Cardiac catheterization. The patient reports that it was performed 4 days ago with a stent placement. 
(No records available). The cardiologist was aware of the upcoming surgery and reportedly said it was 
“okay to proceed”. 
 
Key Questions: 
1. What other information would you obtain before proceeding to the operating room? 
2. Would you postpone this surgery for additional workup? 
3. If this patient needed to be rushed to the operating room for an intracranial bleed, how would you 
proceed? 
4. What if the surgery were not emergent, but urgent? 
5. When should elective surgery be scheduled? 
6. Can this surgery be scheduled at an outpatient facility? 
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On further investigation, the external records were obtained. The stress test showed reversible 
ischemia which led to a cardiac catheterization. The catheterization revealed an occlusion in the right 
coronary artery (RCA), which was stented with a bare metal stent. 
 
7. Does this information impact further management? 
8. What are the current recommendations for antiplatelet therapy? 
9. What is the implication of Dabigatran (Pradaxa) as compared to clopidogrel (Plavix) or ASA? 
10. How would you prepare for elective surgery? 
11. How would you prepare this patient for urgent surgery? 
12. If this patient needed regional anesthesia for a separate procedure, would that be safe? Would 
you place an epidural for a thoracotomy? 
 
The surgeon thinks that this surgery should be considered urgent because of the need to list this 
patient for a renal transplant. Since the patient is currently on no anticoagulation, he wants to place 
the patient on heparin and proceed. 
 
Key Questions: 
13. Do you agree with the surgeon? 
14. Would heparin therapy be appropriate to prevent a coronary thrombus? 
15. What are the bleeding risks associated with commonly used medications in patients with coronary 
stents? (ASA, Plavix, Integrelin, Reopro) 
 
Intra operatively, the patient develops hypotension, ST elevation and T wave inversion on EKG. 
 
Key Questions: 
16. What are the therapeutic options available in this scenario? 
 
 
Model Discussion Content 
Percutaneous coronary angioplasty has been successfully performed since the 1970’s, however, 
coronary artery recoil and restenosis rates were high, in the range of 15-60%, with a high morbidity. 
Bare metal stents were introduced in the 1980’s as an attempt to minimize coronary artery recoil. 
They were regarded as a major advance in the non-surgical management of coronary artery 
disease.1-2 However, neointimal hyperplasia over the following 6-9 months resulting in restenosis 
remained to be a problem in 10-30% of patients. The problem starts with stent implantation, which 
induces trauma to the vessel wall. This initiates complex interactions between the vessel wall, stent 
surface and the blood components, leading to thrombogenesis and neointimal hyperplasia. In the 
early 2000’s, drug eluting stents (DES) were introduced as a potential solution for the prevention of in-
stent re occlusion. The drugs (taxus and limus families) used to coat the stents were successful in 
preventing smooth muscle proliferation and restenosis, however, they also inhibited the disrupted 
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endothelium from recovery and left the sub-endothelial substrate exposed to the circulating platelets 
for a prolonged period of time. Collagen in the sub endothelium is the most potent stimulus for platelet 
activation, as a result of which, stent thrombosis was a problem in 5-10% of these patients. 
In an attempt to minimize thrombosis, patients are placed on dual antiplatelet medications. To deal 
with neointimal hyperplasia, stents have been coated with various materials. The commonly used 
DES belong to sirolimus and paclitaxel families, with similar performance profiles. Newer generation 
DES are constantly being tested and evaluated for safety profiles. Sirolimus is an immunosuppressive 
compound that reduces neointimal hyperplasia. Elution off the sirolimus platform is complete in 6 
weeks. 
 
Paclitaxel is an antiproliferative cytotoxic agent. 10% of the drug is released in the first 10 days, and 
the remainder elutes indefinitely. 
 
The US FDA has issued a policy outlining patients suitable for stent insertion (3-year risk of 
thrombosis <2%). The “on-label” indications are in stable patients without co-morbid (diabetes, chronic 
renal insufficiency) conditions with: 
• Short lesions (28-30 mm) 
• Non complex lesions 
• Native coronary lesions 
 
In reality, only a minority (25-40%) of patients fall into the above category, and the majority of DES are 
placed in “high risk off label use” patients. In-stent restenosis is a gradual process over a period of 
time, which allows for the development of collaterals, stent thrombosis is a sudden devastating 
complication that leads to MI/death. It may result from stent malposition, coronary dissection or 
incomplete endothelial healing in the face of withdrawal of antiplatelet therapy. 
• Acute stent thrombosis occurs within 24 hours of stenting. 
• Sub-acute stent thrombosis occurs from 24 hrs-30 days of stenting. 
• Late stent thrombosis occurs from 31 days- 1 year of stenting. 
• Very late stent thrombosis occurs 1 year after stenting. 
 
Patients with recently placed coronary stents commonly (5-20%) present for non-cardiac surgery, 
which poses a significant challenge to the anesthesiology team. The perioperative period is 
particularly risky because of the surgical stress response which makes these patients 
hypercoagulable in the setting of withdrawal of antiplatelet therapy.3 These patients are susceptible to 
major adverse cardiovascular events (MACE) in the perioperative period, with mortality reportedly in 
the 85% range in patients with an interruption in antiplatelet therapy. Other studies show that the 
adverse event rate is twice as likely in patients with recently implanted stents (<30 days) as compared 
to those in whom stents were inserted > 90 days before surgery. Dual antiplatelet therapy (DAPT) is 
critical for preventing thrombosis, as activation of platelets is recognized as the primary source of 
stent thrombosis, and multiple pathways have to be blocked in order to achieve effective antiplatelet 
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therapy.4,-5 Currently available antiplatelet drugs fall in three main categories Cox inhibitors (aspirin), 
theinopyridines (P2Y12 or ADP receptor blockers) (clopidogrel, prasugrel) and GPIIb/IIIa inhibitors 
(tirofiban, eptifibatide, abciximab). A new class of non-theinopyridine (cyclo-pentyl-triazolo-
pyrimidines) short acting, reversible platelet inhibitors (cangrelor, ticagrelor) is currently being 
evaluated and appears to be promising as a “bridge” therapy in the perioperative setting. 
Both aspirin and clopidogrel are associated with resistance in up to 30 % of patients for which 
pharmacogenomics and pharmacokinetics play a major role. Clopidogrel with a half-life of 6 hours is a 
prodrug that requires metabolism in the liver to the active drug. Other drugs metabolized by CYP3A4, 
may interfere with this process. Midazolam irreversibly inactivates CYP3A4. Reversible inhibitors of 
CYP3A4 include fentanyl, alfentanil and propofol. Prasugrel, a third generation theinopyridine is more 
potent than clopidogrel with a more predictable response at the cost of a higher risk of bleeding. 
Heparins possess minimal antiplatelet effect and are theoretically unsuitable as “bridge” treatment 
when DAPT is discontinued in the perioperative setting. Tirofiban has a half-life of 2 hours and 
bleeding time returns to normal 4 hours after stopping tirofiban infusion. 
 
Successful management of DAPT must evaluate the risk of bleeding against thrombosis. Aspirin is 
100 times more effective in preventing MACE than causing a GI bleed. In a meta-analysis of 50,279 
patients on aspirin, cessation of therapy increased the risk of cardiac complications three fold (90 fold 
in patients with coronary stents). The addition of clopidogrel enhances the effects of aspirin (20% 
further reduction in MACE, compared to aspirin alone) with a 1-2%/year increase in bleeding risk. The 
four-quadrant approach suggested by Metzler et al. can be utilized where the risk of thrombosis is 
plotted against the risk of bleeding.6 DAPT can be stopped with a bridge therapy in patients with a 
high risk of bleeding and thrombosis. Operations with a high risk of bleeding include intracranial, 
intramedullary spinal, prostate, middle ear, ophthalmologic and aortic aneurysm surgeries. If 
clopidogrel cannot be continued, all effort must be made to continue aspirin. If DAPT must be held, it 
should be re instituted as soon as possible. If a platelet transfusion is required, the short half-life of 
clopidogrel and its metabolite will not interfere with the function of transfused platelets (4 hours after 
discontinuation of clopidogrel). 
 
Current guidelines recommend 2-4 weeks of DAPT after balloon angioplasty, 4-6 weeks after bare-
metal stents and 1 year after DES. These periods may be extended in high risk patient or “off label” 
use of stents. It is generally accepted that aspirin therapy be continued indefinitely in these patients, 
especially in the perioperative period. 
 
Surgical procedures in patients with coronary stents should be performed at institutions with 24- hour 
availability of interventional cardiology. In a retrospective study of 48 patients with perioperative acute 
myocardial infarction (MI), those patients who received immediate percutaneous coronary intervention 
(PCI) showed a survival rate of 65%.7 Intraoperative myocardial ischemia may present as 
hemodynamic instability with dysrhythmias and EKG changes. The current treatment for ST elevation 
MI (STEMI) is acute reperfusion therapy with fibrinolytic agents depending on the risk of bleeding or 
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an urgent PCI. In the setting of stent thrombosis, it is imperative to immediately reperfuse the 
myocardium to avoid the occurrence of a transmural MI. Thrombolytic therapy may be prohibitive in 
the perioperative period because of the risk of bleeding. PCI is thus the definitive treatment in this 
setting.8-11 
 
The anesthesiologist, as a perioperative physician, can play a pivotal role in ensuring patient safety. 
Early perioperative identification and use of a multidisciplinary team approach, along with well-
publicized institutional policies and management guidelines can prevent catastrophic outcomes. 
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