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OBJECTIVES 

By the end of this presentation, you will be able to: 

• Use and apply risk stratification for cardiac events to your patients 

• Appropriately screen for pulmonary diseases that can affect patients in the perioperative period 

• Manage a patient diabetic and anticoagulant medications in the perioperative period 





INCIDENCE OF CARDIAC COMPLICATIONS 
AFTER SURGERY 

Elevated troponins seen in ~12% of patients 

 

In patients with a known MI within 30 days of surgery, 33% will have another 

MI 

It also increased the risk of stroke by 8x 

 

In patients with symptomatic Heart failure, the risk of a cardiac complication 

is 3 times that of those with stable CAD 

 

Devereaux PJ, et al. Association between postoperative troponin levels and 30-day 

mortality among patients under- going noncardiac surgery. JAMA. 2012;307: 

Livhits M, et al. Risk of surgery following recent  myocardial infarction. Ann Surg. 

2011;253: 

 

 



Ms. M, a 74 y/o female 

with a history of HTN, 

DM controlled on oral 

medications presents 

after a fall; x-ray 

reveals a hip fracture 

necessitating surgery.  

You are called to 

“Clear her for 

surgery”. 



Do not CLEAR patients for surgery 

 

We inform as to risk and optimize 

management! 

 

It is important to identify your role 

 in the care of the patient  

around the time of surgery 



EMERGENT? 
Identify when surgery must be performed 

<6 hours Within 24 

hours 

Within 6 

weeks 

Within a 

year 

Emergent Elective Time-

Sensitive 

Urgent 



Conduct a thorough history and physical exam 
 

Risk factors for cardiac complications 

Age 

ASA Classification Status 

Functional Status 

Diabetes (insulin dependent) 

Ischemic heart disease 

Heart failure 

Renal disease 

Smoking status 

 

 

  

Risk factors for Pulmonary 
complications 

Age 

ASA Classification status 

Chronic lung disease 

Heart failure 

OSA 

Acute delirium 

Smoking status 

 

 

 

 



Conduct a thorough 
history and physical exam 

 
Risk factors for cardiac complications 

Age 

ASA Classification Status 

Functional Status 

Diabetes (insulin dependent) 

Ischemic heart disease 

Heart failure 

Renal disease 

Smoking status 

 

 

  

Risk factors for Pulmonary 
complications 

Age 

ASA Classification 

status 

Chronic lung disease 

Heart failure 

OSA 

Acute delirium 

Smoking status 

 

 

 

 







AFTER A THOROUGH HISTORY 
AND PHYSICAL 

Determine risk of Major Adverse Cardiac Event (MACE) 

after surgery RCRI NSQIP MICA 

(Gupta) 

NSQIP 

Quick and easy.  1 point for 

each of 6 risk factor.  Only 

assesses MACE 

Requires a bit more 

information, but better than 

RCRI, esp for vascular 

procedures 

Lots of data, requires 

subjective information 

Assesses MACE and 9 other 

complications 





 



RCRI 
 Insulin dependent DM 

Serum creatinine >2 

History of Heart failure* 

History of ischemic heart disease* 

History of cerebrovascular disease* 

High risk surgery* 

• Intrathoracic, intra-abdominal, vascular 

 

 

T. Lee, et al.  Circulation 1999 

P Devereaux, et al.  CMAJ 2005 





IF LOW RISK CAN 
PROCEED TO 
SURGERY… 
FROM A 
CARDIOVASCULAR 
STANDPOINT! 





METS 

<4 4-10 >10 

Ability to walk 4 blocks or climb 2 flights of stairs has a 71% 

sensitivity and 47% specificity for predicting perioperative 

complications 

Reilly DF, et al.  Self reported exercise tolerance and the risk of 

serious perioperative complications.  Arch Intern Med. 1999 



• Physicians tend to underestimate patient 

functional status 

• Sensitivity of subjective assessments is 

only 19% 

• Use of assessments like DASI can improve 

prediction of adverse events 

Wijeysundera DN, et al.  Lancet 2018:391 

Phillips L, et al.  Journal of Nuclear Cardiology. 2011;18(6) 



FUNCTIONAL STATUS 

Reilly DF, McNeely MJ, Doerner D, et al. Self-reported exercise tolerance and the risk of serious 

perioperative complications. Arch Intern Med. 1999;159:2185–92. 





ECG is not indicated for asymptomatic patients undergoing low risk surgery 

 

Reasonable to obtain for patients with CHD or other cardiac/vascular processes, as well as 

asymptomatic patients undergoing a high risk procedure 

 

Great for baseline, however studies are inconsistent with prognosis of ECG findings 

 



HEART FAILURE 
LV dysfunction, including asymptomatic, is 

known to increase cardiovascular events in post-

op period 

 

• >9% 30-day mortality 

• 49% with symptomatic HF have a cardiovascular 

event 

• 18-23% with asymptomatic have a 

cardiovascular event 

• Compared with 10% for patients with normal 

systolic/diastolic function 

 Flu W, et al.  Prognostic implications of asymptomatic LV dysfunction in patients undergoing vascular surgery.  Anesthesiology.  

2010;112 

Diepen et al.  Mortality and Readmission of patients with heart failure, atrial fibrillation, or coronary artery disease undergoing 

noncardiac surgery.  Circulation.  2011;124. 



Reasonable to obtain an evaluation of LV function in patients with 

dyspnea of unknown etiology or those with known heart failure and 

worsening symptoms (LoE: C) 

 

 

It is NOT recommended to obtain routine evaluation of LV function 

(LoE: B) 
 





STRESS TESTING 

It may be reasonable to perform 

exercise or pharmacologic stress test in 

patients with poor or unkown function 

capacity at high risk IF it will change 

management(LoE:  C) 

 

It is reasonable to forgo testing in those 

with excellent Functional capacity and 

may be reasonable to forgo in those 

with good functional capacity (METs 4-

10) (LoE: B) 

 





 



IF STRESS TEST IS ABNORMAL: 

Revascularization should be done if meets criteria by current 

clinical practice guidelines (LoE: c) and surgery should be 

delayed by: 

• 14 days for Ballon Angioplasty (LoE: C) 

• 30 days for Bare metal stent (LoE: B) 

• 365 days for drug eluting stents (180 days could be considered) (LoE: B) 

 

Dual antiplatelet therapy should be continued if surgery must be 

done 4-6 weeks since stent placement.  If P2Y12 must be 

stopped, continuation of aspirin is recommended 



BETA BLOCKERS 





BETA BLOCKADE 
POISE: 

Lancet. 2008;371(9627) 

Cochrane Database of Systemaic Reviews.  2018 

 

2018 Cochrane review: 
• No benefit to all cause mortality 

in cardiac surgery but increased 

in non-cardiac sugery  

• No benefit to AMI in cardiac 

surgery, but improved in non-

cardiac surgery 

• Increased risk of CVA in non 

cardiac surgery, and no clear 

effect in cardiac surgery 



WHEN TO 
USE BETA 
BLOCKERS 

If patient is already  

on them (LoE: B) 

           

If there is evidence of moderate-high 

risk ischemia on stress testing (Loe: C) 

 

In patients with 3 or more RCRI risk 

factors (LoE: B) 

 

*Note:  do not start on day of surgery. Atleast 2-7 

days prior, but no more than 30 days 



Statins should be continued in patients already taking them (LoE: B) 

 

It is reasonable to begin them if undergoing vascular surgery (LoE B) 

 

Can be started if meet clinical indications for statin use 

 

J Vasc Surg 2004 



HOW GOOD ARE WE AT FOLLOWING THESE 
GUIDELINES? 

JAMA Internal Medicine 2015:175 (8) 



From: Overuse of Testing in Preoperative Evaluation and Syncope: A Survey of HospitalistsOveruse of 

Testing in Preoperative Evaluation and Syncope 

Ann Intern Med. 2015;162(2):100-108. doi:10.7326/M14-0694 

Copyright © American College of Physicians.  All rights 

reserved. 

http://www.acponline.org/
http://www.annals.org/


From: Overuse of Testing in Preoperative Evaluation and Syncope: A Survey of HospitalistsOveruse of 

Testing in Preoperative Evaluation and Syncope 

Ann Intern Med. 2015;162(2):100-108. doi:10.7326/M14-0694 

http://www.annals.org/


Beyond the heart 

Evaluating pulmonary function 



CLINICAL IMPLICATION 

• Pulmonary complications one of the most 

common complications after surgery 

• Occur in 5-7% of those that undergo surgery 

• Greatest risk in thoracic, abdominal 

(upper), ENT and neuro surgeries, as well 

as those that last >4 hrs 





ASSESS RISK FACTORS 

• COPD 

• Age>60 

• ASA class II or greater 

• Functional status 

• Heart Failure 

• Surgery > 3 hours or thoracic, 

abdominal, ENT 

• OSA 

• Albumin if suspect it is low 



WHAT TO DO IF RISK FACTORS ARE PRESENT 



PULMONARY 
FUNCTION TESTS 

Not more useful than 

history/physical 

• Except for lung resection, CABG 

 

Reasonable if history or 

physical suggests COPD 

Arch Intern Med 1992; 152 





CXR 

Can J Aneasth 1993;40 



WHEN IS A CHEST X-RAY REASONABLE 

• Known cardiopulmonary disease 

• Abnormalities in history/physical findings 

• High risk procedure such as thoracic or upper abdominal 



OSA 

• Increased risk of ICU 

transfers, OSA 

exacerbations, intubations 

and acute respiratory 

failure 

 

• No association with 

mortality 

Br J Anaesth. 2012 Dec;109(6): 



OSA 

• S:  Snoring 

• T:  Tiredeness 

• O:  Observed Apneas 

• P:  blood Pressure 

• B:  BMI>35 

• A:  Age>50 

• N:  Neck>40cm 

• G:  Gender, Male 

Sensitivity 84% 

Specificity 40% 

Br J Anaesth. 2012 Dec;109(6): 



FOR PATIENT WITH OSA 

• Continue treatment 

• If undergoing low risk surgery, no need for adjustment or formal evaluation 

• If adjustments are needed or initiation, leave at least one week for appropriate 

changes to take affect. 



TOBACCO USE AND SMOKING CESSATION 

• Tobacco increases risk of pulmonary complications by almost 

2 fold 

• Smoking cessation decreases risk of complication by RR 50% 

• NNT is 5! 

 

• One systematic review and meta-analysis showed 

significant improvement if at least four weeks since 

abstinence 

 

 

 

Lindstrom D, Et.al. Effects of a perioperative smoking cessation intervention on postoperative complications. Ann 

Surg 2008 

 

Wong J, et al.  Short term preoperative smoking cessation and post operative complications. Can  J anesth. 2012 



Diabetes 



PERIOPERATIVE CARE - DIABETES 

• Good History 
• Type of surgery 

• History of Complications 

• Medication history 

• Glucose logs 

• Laboratory 
• A1C if not done in the previous 4-6 weeks 

• Increased risk of complications such as infection or MI and higher mortality 

• Assess kidney function 

• Glucose 

• Typical Cardiopulmonary evaluation 

Diabetes Care Jan 2018, 41 (Supplement 1) S144-S151 

J Clin Endocrinol Metab. 2010 Sep;95(9):4338-44 

J Bone Joint Surg Am. 2013;95(9) 

  



WHAT TO DO WITH THOSE MEDS? 

 

• Stop oral hypoglycemic, metformin or non-insulin 

injectables on morning of surgery 

• Restart after surgey 

• If kidney function OK 

• For oral hypoglycemics only when eating is well established 

 

 

Diabetes Care Jan 2018, 41 (Supplement 1) S144-S151  



WHAT TO DO WITH THOSE MEDS? 

• Insulin: 

• If early morning surgery, and breakfast only delayed 

• Skip morning short acting, continue basal night time 

• If surgery to lead missed breakfast/lunch 

• Skip morning short acting, continue basal night time decreasing by 

25% 

• If on intermediate bID, Morning dose cut to 1/2 dose 

• Intraoperative glucose monitoring Q1-2 hours 

• D5 maintenance fluid 

• Long procedures will often require IV insulin 

• Post operative:  Goal of 80-180 mg/dL 

• Can have higher goal to avoid hypoglycemia 

Diabetes Care Jan 2018, 41 (Supplement 1) S144-S151  



 



ANTICOAGULATION 

• Warfarin 

• Stop 5 days prior 

• Check INR day prior to surgery 

• Bridge with LMWH for patients at high risk: 

• Mechanical valve 

• CHADS-VASc of >6 

• Recent stroke 

• Recent VTE 

 

Douketis JD, et al.  Perioperative bridging 

anticoagulation in patients with atrial fibrillation. 

NEJM 2015 

*If Emergent surgery – 

give FFP/ IV Vit K 



ANTICOAGULATION 

• NOAC/DOAC 

 

*If Emergent surgery – can give 

idarucizumab (Praxbind) for dabigatran 

Bell BR, Spyropoulous AC, Douketis JD.  Hematol 

Oncol Clin N Am 30: 2016 





HYPOTHALAMIC PITUITARY ADRENAL AXIS 

• Patients on more than 5 mg 

prednisone/day may have suppressed 

HPA 

• If on 5-20 or using high potency 

topical/inhaled steroids or more than 

3 joint/spinal injections in 6 months: 

• Check morning cortisol/ACTH stim 

test 

• If on >20 mg for more than 3 weeks 

assume HPA axis is suppressed 

JAMA 2002:287(2) 



TAKE HOME POINTS 

• Identify your role in the care of the 

patient 

• ACC/AHA guidelines 

• Assess for risk factors using NSQIP or RCRI 

• Determine functional capacity 

• Weigh risks and benefits of interventions such 

as beta blockers, stress tests or catheterization 

• Don’t Forget the lungs! 

• Do not order routine preop CXR 

• Screen OSA 

• Encourage smoking cessation – NNT 5! 

 

• Diabetes 

• Hold oral meds day of surgery 

• Depending on length of surgery, adjust insulin, 

recommend intraoperative  

• Goal glucose 80-180 

• Anticoagulation 

• Warfarin – bridge if high risk 

• Hold 5 days prior 

• DOACs – no bridging necessary 

• Hold 1-2 days prior, maybe longer depending on 

kidney function 

 



Thank you! 

Questions? 



 



  




