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Case Presentation

 Mr. FA is a 72 year old male 
veteran with DM, HTN, who 
presented with 5 weeks of 
DOE, 

 found to be :

 in left ventricular heart 
failure 2/2 recent MI 

 AKI

 Cath revealed triple vessel 
CAD

 Planning for CABG.



Definition of Urgency

Emergency Urgent Time-Sensitive Elective

• Life or limb is 

threatened if 

not in the 

operating room 

within <6 

hours. 

• Time for no or 

minimal clinical 

evaluation

• Life or limb is 

threatened if 

not in the 

operating 

room, between 

6 and 24 

hours. 

• Time for a 

limited clinical 

evaluation

• A delay of >1 

to 6 weeks to 

allow for an 

evaluation and 

significant 

changes in 

management 

will negatively 

affect outcome. 

• Most oncologic 

procedures

• The procedure 

could be 

delayed for up 

to 1 year. 



What can we optimize before CABG?

• Diabetes 

• Last A1c 7.5%. 

• The target glucose 140-180 with insulin

• Hold Metformin

• Hypertension

• 109/54

• BB, ACE later

• Short acting afterload reduction if hypertensive

• Acute systolic heart failure

• Diuresis

• Afterload reduction if 

hypertensive

• Repeat echo?

• Pre-op intra-aortic 

balloon pump?



What can we optimize before CABG?

• AKI

• Likely preload in origin- gentle diuresis

• Gentle hydration while NPO

• Renally dose meds, avoid renally toxic meds

• Smoking/alcohol cessation 

• Counseling/ provide resources

• Smoking cessation- how long is long enough?



Case Presentation

 FA is a 72 year old male veteran 

with DM, HTN, who presented 

with 5 weeks of DOE, found to 

be in left ventricular heart failure 

2/2 recent ACS, AKI. 

 Cath revealed triple vessel 

CAD, planning for CABG.

 Delay or not to delay? 

Additional testing?



10 years later…

 Mr. FA -82 year old male veteran 

with DM, HTN

 MI 10 years ago s/p 3V CABG 

 Known CHF with last echo 2 years ago 

 EF 35%, moderate aortic stenosis

 ICD implanted 5 years ago

 adenocarcinoma of the descending colon 

for colectomy



Definition of Urgency

Emergency Urgent Time-Sensitive Elective

• Life or limb is 

threatened if 

not in the 

operating room 

within <6 

hours. 

• Time for no or 

minimal clinical 

evaluation

• Life or limb is 

threatened if 

not in the 

operating 

room, between 

6 and 24 

hours. 

• Time for a 

limited clinical 

evaluation

• A delay of >1 

to 6 weeks to 

allow for an 

evaluation and 

significant 

changes in 

management 

will negatively 

affect outcome. 

• Most oncologic 

procedures

• The procedure 

could be 

delayed for up 

to 1 year. 



2014 ACC/AHA Guidelines

• Assessment of risk and need for 

optimization

 Change medical therapies

 Perform further CV assessment and/or 

interventions

 Recommendations for postop 

monitoring

 Optimal location

 Optimal timing



How is this clinically relevant to 

my practice? 

 To weigh the benefits and risks 

of the surgery 

 Optimize the timing of the 

surgery

 Develop an estimate of 

perioperative cardiac risk. 

All patients scheduled to undergo non-cardiac surgery should have 

an assessment of the risk of a perioperative cardiac event. 



Why do we care?

 Worldwide 1 in every 30-40 adults has major noncardiac surgery 
annually

 > 10 million of the > 200,000,000 patients having surgery will 
suffer a major cardiac complication 

 in the first 30 days after surgery.

 Major perioperative cardiac complications are important because:

 they account for at least a third of perioperative deaths

 prolonged hospitalization

 increased cost

 affect intermediate and long-term prognosis

E. Duceppe, J. Parlow, P. MacDonald, et al.Canadian Cardiovascular Society guidelines on perioperative cardiac risk 

assessment and management for patients who undergo noncardiac surgery. Can J Cardiol, 33 (2017), pp. 17-32



Recognition of Clinical Risk Factors: 

Coronary Artery Disease

 Stable CAD:

 Pre-op revascularization does 

NOT change outcomes. 

 HOWEVER if recent MI:

 ≥60 days should elapse 

after a MI before 

noncardiac surgery (in 

absence of intervention)

 Revascularization CAN 

mitigate risk. 



Heart Failure

 HF patients have higher risk of 
perioperative death (EF<30%) 
and hospital readmission than 
do other patients (even with 
CAD!)

 New echo?

 dyspnea of unknown origin 

 change in clinical status 

 if there has been no 
assessment within a year. 

Recognition of Clinical Risk Factors: 

CHF



Recognition of Clinical Risk Factors: 

Valvular Heart Disease

• ≥ moderate valvular stenosis 

or regurgitation 

• New Echo?

1. no prior echo within 1 

year OR

2. a significant change in 

clinical status or physical 

examination since last 

evaluation



 Periop management is 
complex

 Communicate in advance to 
plan interrogation and 
management of the CIED.

 Bovie:

 Pacers: bradycardia

 ICD: shock!

Recognition of Clinical Risk Factors: 

CIEDs (Pacemakers/ICDs)



Definition of Risk

• Low Risk:

• Procedures with a predicted 

risk of MACE of <1%. 

• Elevated Risk:

• Procedures with a predicted 

risk of MACE of ≥1%



Calculation of Risk to Predict 

Perioperative Cardiac 

Morbidity

A validated risk-prediction tool can be 

useful in predicting the risk of MACE

Three common tools

 RCRI 

 NSQIP MICA

 ACS NSQIP Surgical Risk Calculator



RCRI (Revised Cardiac Risk Index)

 Death

 MI

 pulmonary edema 

 ventricular fibrillation 

 primary cardiac arrest

 complete heart block

RCRI

History of ischemic heart disease

History of CHF

History of cerebrovascular disease 

(stroke or TIA)

History of DM requiring preop insulin

Chronic Kidney Disease (Cr > 2 mg/dL)

Undergoing suprainguinal vascular, 

intraperitoneal or intrathoracic surgery

Number of 

Factors

Risk of major 

event

0 0.4%

1 0.9%

2 6.6%

>= 3 > 11%



Gupta MICA Perioperative Cardiac Risk
The NSQIP Myocardial Infarction and Cardiac Arrest (MICA) risk index



NSQIP Surgical Risk Calculator

 21 predictors (age, BMI,….)

 Risk specific to procedure

 Predicts multiple outcomes

 MACE, Death, Pneumonia, 

VTE…

 Best estimation of surgery-

specific risk



http://riskcalculator.facs.org/RiskCalculator/PatientInfo.jsp







Definition of Risk

• Low Risk:

• Procedures with a predicted 

risk of MACE of <1%. 

• Elevated Risk:

• Procedures with a predicted 

risk of MACE of ≥1%



Stepwise 

Approach to 

Perioperative 

Cardiac 

Assessment: 

Treatment 

Algorithm 



Step 4

Low Risk – no 

further testing is 

required)



Step 5



Exercise Capacity and 

Functional Status

Classification:

 excellent (>10 METs)

 good (7 METs to 10 METs) 

 moderate (4 METs to 6 METs)

 poor (<4 METs)



Step 6



Step 7

Proceed to surgery according to 

GDMT OR alternative strategies 

(noninvasive treatment, palliation) 

No impact on decision 

making or care



Resting ECG?

 Reasonable:

 known CAD, structural heart 

disease (except low risk 

surgery)

 Can consider:

 asymptomatic patients 

(except low risk surgery)

 A standard age or risk cutoff 

for use of preoperative ECG 

has NOT been defined.



New Echo?

 Dyspnea with unknown origin

 HF with worsening dyspnea or 

change in status

 ≥ moderate valvular stenosis or 

regurgitation 

 if there has been no assessment 

within a year.



Stress Test?

Status Action

Excellent Functional capacity (> 10 

METS)

Reasonable to forgo stress testing

For patients with elevated risk and 

poor (<4 METS) or unknown 

functional capacity

For patients with elevated risk and 

moderate to good (4-10 METS) 

functional capacity 

may be reasonable to perform stress 

test IF it will change management.

may be reasonable to forgo stress 

and proceed.

Routine stress for low risk patients not recommended



Preop Left Heart Cath?

Coronary Revascularization Before Noncardiac Surgery

PCI Limited to

 Left main disease 

(too sick for CABG)

 Unstable CAD 

(STEMI/NSTEMI)

CARP Trial: no difference 

in outcomes EXCEPT :

 Left Main disease

 LVEF <20%

 Severe AS



2016 ACC/AHA Antiplatelet Guidelines2



10 years later…

 Mr. FA -82 year old male veteran 

with DM, HTN

 MI 10 years ago s/p 3V CABG 

 Known CHF with last echo 2 years ago 

 EF 35%, moderate aortic stenosis

 ICD implanted 5 years ago

 adenocarcinoma of the descending colon 

for colectomy



10 years later…

 FA -82 year old male veteran with DM, HTN

 MI 10 years ago s/p 3V CABG 

 Known CHF with last echo 2 years ago 

 EF 35%, moderate aortic stenosis

 ICD implanted 5 years ago

 EKG

 ECHO

 ICD information/interrogation reports

 Stress? 



Labs?



Geriatric Specific Calculator



ARISCAT Pulmonary Risk

Anesthesiology. 2010 Dec;113(6):1338-50. doi: 10.1097/ALN.0b013e3181fc6e0a.

Prediction of postoperative pulmonary complications in a population-based 

surgical cohort.

Canet J1, Gallart L, Gomar C, Paluzie G, Vallès J, Castillo J, Sabaté S, Mazo

V, Briones Z, Sanchis J; ARISCAT Group.

https://www.ncbi.nlm.nih.gov/pubmed/21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canet%20J%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gallart%20L%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomar%20C%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paluzie%20G%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vall%C3%A8s%20J%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castillo%20J%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabat%C3%A9%20S%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mazo%20V%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Briones%20Z%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanchis%20J%5bAuthor%5d&cauthor=true&cauthor_uid=21045639
https://www.ncbi.nlm.nih.gov/pubmed/?term=ARISCAT%20Group%5bCorporate%20Author%5d


Figure 1. E. Duceppe, J. Parlow, P. MacDonald, et al. Canadian Cardiovascular Society guidelines on perioperative cardiac risk 

assessment and management for patients who undergo noncardiac surgery. Can J Cardiol, 33 (2017), pp. 17-32



Anesthesia for the Older Adult



Fig 1. Rooke GA. Cardiovascular aging and 

anesthetic implications. J Cardiothorac Vasc

Anesth. 2003;17(4):512.

•The elderly (≥65 yr) population is the 
fastest growing 

•Aging increases the probability of a 
person to undergo surgery. 

•Moreover, perioperative morbidity 
becomes more frequent in the elderly 
with steep increases after the age of 75

•Preoperative comorbidity and 
invasiveness of the surgical procedure 
are important predictors of mortality in 
this age

Elderly Patients and Surgery



Physiologic Considerations of Aging and Anesthesia:

Cardiovascular

 Perioperative hypotension

 Greater lability

 Dependent upon atrial kick 

 Stiffening vasculature and myocardium 

diastolic dysfunction 

 over resuscitation  pulmonary edema.

 “Dysautonomia of aging:" 

 Impaired beta receptor responsiveness

 Fibrosis of cardiac conduction pathways. 

Fig 3 Rooke GA. Cardiovascular aging and anesthetic 

implications. J Cardiothorac Vasc Anesth. 2003;17(4):512.



Physiologic Considerations of Aging and Anesthesia:

Pulmonary 

Sprung J, Gajic O, Warner DO Review article: age related alterations in respiratory function - anesthetic considerations. Can J Anaesth. 2006 Dec;53(12):1244-57.



Physiologic Considerations of Aging and Anesthesia 

 Renal

 Reduced renal blood flow 

and kidney mass  increase 

the risk of renal failure.

 Predisposed to dehydration 

and fluid overload. 

◦ CNS

◦ The normal ventilatory response of 
the central nervous system to 
hypercapnia, and especially to 
hypoxemia, is diminished. 

◦ Higher risk for postoperative delayed 
emergence and delirium. 



Preoperative Evaluation 

 Close attention to home medications

 Preoperative fasting should be 

minimized. 

 Encourage hydration

 Consider careful documentation of 

baseline mental status and cognition. 



Premedication 

 Avoidance of:

 Benzodiazepines

 Preoperative opioid administration only if severe pain

 Anticholinergics (scopolamine, diphenhydramine) H2 antagonists 
(ranitidine, famotidine)

 Metoclopramide should be used selectively

 Gabapentinoids (i.e., gabapentin and pregabalin) 

 Consider pre-op oral acetaminophen and COX-2 specific inhibitors.



Choice of Anesthetic: Regional vs. General

 Insufficient evidence to recommend a single “best” anesthetic plan for all 
older adults. 

 No evidence supports the choice of one anesthetic or technique over 
another. 

 Post operative delirium or long term cognitive dysfunction

 Short term postoperative cognitive dysfunction appears to be more common after 
general anesthesia.



Intra-op Management Considerations

 Monitoring
 Consider invasive blood pressure monitoring

 significant pre-existing cardiac disease

 hemodynamic instability 

 or when the surgical procedure is likely to cause significant rapid 

cardiovascular changes, rapid blood loss, or large fluid shifts. 

 EEG-based monitoring (e.g., BIS monitor) to titrate inhaled anesthetic or 

propofol infusion.

Inouye, K, et al. Postoperative delirium in older adults: best practice statement from 

the American Geriatrics Society. American Geriatrics Society Expert Panel on 

Postoperative Delirium in Older Adults. J Am Coll Surg. 2015;220:136-48.e1. 



 Does targeting bispectral index 
(BIS) readings of 50 (light 
anesthesia) was associated 
with a lower incidence of POD 
than targeting BIS readings of 
35 (deep anesthesia)?

 Lower incidence of postop 
delirium (19% vs 28%) and at 1 
year, better cognitive function

Depth

of 

Anesthesia?



Multimodal pain control and Opioids

 Dose reduction

 Opioids twice as potent in older patients

 Clearance is reduced

 Consider acetaminophen and/or non-steroidal anti-inflammatory 
drugs, if no contraindications.

 Consider regional/local analgesia techniques when possible

 Lidocaine infusions (at 1.5mg/kg/hr) 



Post Operative Nausea and Vomiting 

Optimal Perioperative Management of the Geriatric Patient: Best Practices Guideline from ACS NSQIP/American 

Geriatrics Society. 

https://www.facs.org/~/media/files/quality%20programs/geriatric/acs%20nsqip%20geriatric%202016%20guidelines.as

hx



PACU Considerations: Pulmonary Complications

 Substantial risk of pulmonary 

complications 

 atelectasis 

 pneumonia 

 respiratory failure

 Prevention of complications:

 Elevate head of the bed 

 encourage deep breathing and 

coughing 

 use home CPAP if appropriate. 



PACU Considerations: Delirium Prevention

 Non pharmacologic:

 Cognitive stimulation 

 maintenance of sensory input (glasses, 

hearing aids) 

 mobilization

 early eating and drinking 

 early ambulation as possible

 For severe delirium: haloperidol

 Pain Control

 For extubated patients going to ICU 

postoperatively, 

 dexmedetomidine infusion

◦ Avoidance:

◦ dehydration and malnutrition

◦ hypoxia, hypercarbia, and hemodynamic 
derangements. 

◦ benzodiazepines (except in known alcohol 
withdrawal related delirium).32

◦ scopolamine, diphenhydramine, phenergan, 
meperidine, and tramadol. 4

◦ Parkinson’s patients: Avoid metoclopramide, 
haloperidol, droperidol 16



Summary

 Preoperative “Clearance” should really focus on 

Preoperative “Optimization”.

 Guidelines exist in regards to which preoperative tests 

are needed.

 Ultimately our goal is to get each patient through 

surgery safely.



Questions?
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