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Perioperative Medicine Co-Management

• Society of Hospital Medicine 
• “Co-Management” early 2000’s

• Collaboration IM Hospitalists, Surgeons & Anesthesiologists
• Outpatient Specialists (Primary Care Physicians), Cardiologists, Sleep Centers etc.

• Driving Force
• Aging Population

• More complex medical history and risk

• Improved Surgical & Anesthetic Techniques

• More Surgical Options available

• Value Based Reimbursement (Quality/Cost Ratio)



Update in Perioperative Medicine:
Preoperative Risk Evaluation

Current Influences Perioperative Medicine:

• Electronic Databases and Online Risk Calculators 
NSQIP and others

• Value Based Purchasing



Value Based Purchasing

• Pay for Quality (Outcomes)

• Penalties for 30 day readmissions

• 90 Day Bundling postoperative care

• Designating surgeries as outpatient procedures
• Justify inpatient status (Total Knee Arthroplasty designated as outpatient)

• Location of surgery decisions:
• Ambulatory Surgery Centers

• Specialty Hospitals

• Hospital



“Perioperative medical care is an indispensable component of overall 

surgical case management, involving concerted efforts from surgeons, 

anesthesiologists, internists, and subspecialists alike. With increasing 

intricacy of the surgical procedures being performed on a spectrum of patients 

ranging from those in the pediatric age group to geriatric patients with multiple 

comorbidities, perioperative medicine is being increasingly recognized as a 
subspecialty unto itself.”



What is Preoperative Medicine?

Risk Assessment of each organ system and its’ physiologic reserve 
to tolerate the stress of a specific surgery.

• Organ Systems:
• Cardiovascular
• Pulmonary
• Neuro-cognitive
• Hematologic
• Renal
• Gastrointestinal
• Endocrine







Preoperative Actions
Options:

• Cancel surgery

• Postpone surgery 

• Further testing to improve risk stratification accuracy

• Implement new therapeutic options:
• Medication adjustment
• Coronary revascularization

• Change Perioperative Locations
• Ambulatory surgery center, Specialty Hospital, Hospital
• Postoperative

• ICU 
• Monitoring options

• Telemetry, Oxygen saturation, End-Tidal CO2 monitoring



Perioperative Time Period



Preoperative Screening & Potential Actions

• BMI > 40
• Postpone refer to weight loss program

• Hemoglobin A1c > 8.0%
• Postpone and implement diabetic management program

• High Risk OSA/OHS (STOPBANG score > 5)/Hypercarbia
• Refer for Polysomnography and CPAP therapy

• Cardiac Risk
• Testing for CAD
• Echo for CHF

• Frailty
• Cognitive status
• Nutritional Status
• Functional Status





Further Testing 
or Meds 
Adjustments



Preoperative Cardiac Risk 
Evaluation and Managemet



Perioperative Guidelines

• 2014 ACC/AHA Guideline

• 2014 European Society of Cardiology/European 
Society of Anesthesiology

• 2017 Canadian Cardiovascular Society (CCS)



American College of Cardiology /AHA guidelines 2014

The first step of the algorithm is to determine the urgency of 
the surgery.

The ACC/AHA guidelines defined urgency as the need to have 
surgery within the following time frames: 

• Emergent             < 6 hours; 
• Urgent                  6-24 hours; 
• Time sensitive    1-6 weeks; 
• Elective               1 year or more.



ACC/AHA 2014
Algorithm

Risk of MACE > 1%
- RCRI > 1
- NSQIP

Next STEP 
- Functional Status
- METS < 4



METS
- “Too subjective”





D
A

SI

To convert the DASI to METs, divide the sum value of all 12 questions of the 
DASI by 3.5. 



Canadian Cardiovascular Society

Emphasize the 
use of 

Biomarkers
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https://www.ncbi.nlm.nih.gov/pubmed/27865641


Canadian Cardiovascular Society



Preoperative Cardiac Risk Calculators

• Revised Cardiac Risk Index (RCRI)  1999

• National Surgery Quality Improvement Program (ACS NSQIP)

• Myocardial Infarction-Cardiac Arrest (MICA-Gupta)

• Reconstructed RCRI

• Vascular Surgery Group of New England CRI (VSG CRI)

• American University of Beirut Preoperative Cardiac Evaluation Study 
(AUB-POCES CRI published 2019)

RCRI
- Published 1999
- Not as predictive vascular surgery 

patients
- Uncertain influence of IDDM
- Better measures renal function that 

serum creatinine
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AUB-POCES study
American University of Beirut–Pre-Operative 
Cardiovascular Evaluation Study

The American University of Beirut Pre-Operative Cardiovascular Evaluation 
Study prospectively derived and validated a new preoperative cardiovascular 
risk index, referred to as CVRI. 

Six risk factors were identified in multivariate analysis: 

• age ≥75 years, 

• hemoglobin <12 mg/dL, 

• history of heart disease, 

• symptoms of angina or dyspnea, 

• vascular surgery, and 

• emergency surgery 



NSQIP Online
- Periodic changes



Cardiac Risk

Cardiac 

RCRI

NSQIP

Gupta MICA

VSGNE

Risk Scoring System

https://www.mdcalc.com/revised-cardiac-risk-index-pre-
operative-risk

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

http://www.surgicalriskcalculator.com/miorcardiacarrest

https://qxmd.com/vascular-study-group-new-england-decision-
support-tools

https://www.mdcalc.com/revised-cardiac-risk-index-pre-operative-risk
http://riskcalculator.facs.org/RiskCalculator/PatientInfo.jsp
http://riskcalculator.facs.org/RiskCalculator/PatientInfo.jsp
https://qxmd.com/vascular-study-group-new-england-decision-support-tools


Gupta MICA

• Type of surgery

• Dependent functional status

• Abnormal creatinine, > 1.5 mg/dL

• ASA Class

• Age



Preoperative Cardiac Risk Calculators

• RCRI still standard but perhaps would use another calculator for 
vascular surgery:

• Can use MICA, NSQIP, VSGNE CRI, AUB-POCES CRI

• Note the RCRI indicators:
• Insulin requiring DM (development several antidiabetic medications since 1999)

• Creatinine > 2.0 (Perhaps eGFR or eCr Cl is more precise)

• Expect online calculators to become the standard
• Value of being surgery specific, however

• Most are not validated

• NSQIP is adjusted periodically



Other Preoperative Risk Calculators

Pulmonary Complications
•Gupta Pneumonia

•Gupta Respiratory Failure

•ARISCAT Respiratory Failure

•STOPBANG Extended



Perioperative Pulmonary Risk Calculators

Gupta Pneumonia Risk http://www.surgicalriskcalculator.com/posto
perative-pneumonia-risk-calculator

Gupta Respiratory 
Failure Risk

http://www.surgicalriskcalculator.com/prf-
risk-calculator

Ariscat Postoperative 
Pulmonary 
Complications

https://www.mdcalc.com/ariscat-score-
postoperative-pulmonary-complications

http://www.surgicalriskcalculator.com/postoperative-pneumonia-risk-calculator
http://www.surgicalriskcalculator.com/prf-risk-calculator
https://www.mdcalc.com/ariscat-score-postoperative-pulmonary-complications


Preoperative OSA/OHS Screening



OSA/OHS 
Algorithm



Frailty & Cognition: Perioperative Impact



Frailty

Frailty, the loss of resilience with increased vulnerability 
to stressors, is independently associated with 

• greater risk for postoperative complications,
• increased length of hospital stay, and 
• greater likelihood of being discharged being dependent 

for care.
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Frailty Calculators



Impact of 
Frailty

mFrailty Index 11
NSQIP
2018 study





Modified Frailty Index – 11 (NSQIP)





Modified Frailty Index (NSQIP)

mFI-11

1. Diabetes mellitus

2. Functional status (Not independent)

3. COPD or Pneumonia

4. CHF

5. Hypertension on medications

6. Myocardial Infarction

7. Prior Percutaneous Coronary  Procedure 
or Angina

8. Peripheral Vascular Disease

9. Impaired Sensorium

10. TIA or CVA

11. Neurologic Deficit after prior CVA 

mFI-5 (Changed in 2015)

1 DM (either IDDM, or 
NIDDM)

2 Partially or Totally 
dependent functional 
status

3 COPD or Pneumonia

4 Congestive Heart Failure 
within 30 days

5 HTN requiring medication



Geriatric Surgery Quality Improvement Program

Patients with dementia were found to have a higher incidence of 
several postoperative complications: 

• acute renal failure (OR 1.32, 95% CI 1.19–1.47), 

• pneumonia (OR = 2.18, 95% CI 1.69–1.92), 

• septicemia (OR = 1.8, 95% CI 1.69–1.92), 

• stroke (OR = 1.51, 95% CI 1.43–1.6), and 

• urinary tract infection (OR = 1.62, 95% CI 1.5–1.74).





Geriatric Surgery Program Preop Assessment (ACS)
• Assess cognitive ability and capacity to understand anticipated surgery

• Screen for depression

• Identify risk factors for postoperative delirium

• Screen for alcohol and substance abuse/dependence

• Perform preoperative cardiac evaluation according to 2014 ACC Guideline

• Identify risk factors for postoperative pulmonary complications

• Document functional status and history of falls

• Determine frailty score

• Assess patient’s nutritional status

• Take an accurate and detailed medication history and consider adjustments for 
polypharmacy

• Determine patient’s family and social support system

• Order appropriate preoperative diagnostic tests focused on the elderly

• Determine patient’s treatment goals and expectations



Geriatric 
American 
College of 
Surgeons





Frailty Criteria

• Shrinkage (Weight Loss)

• Weakness

• Exhaustion

• Low Physical Activity

• Slowness



ACS Geriatric Program: Cognition



ACS Geriatric Program: Cognition



Mini-Cog

• Cognitive impairment can be quickly assessed by 
several validated screening tools, one of which is the 
Mini-Cog, which consists of a 

three-item recall and 
clock drawing exercise.

• The Mini-Cog has low inter-observer variability and 
has been validated in the geriatric surgery population





Preoperative Screening Tools

• Cardiac
• Revised Cardiac Risk Index (RCRI)
• Reconstructed RCRI
• National Surgical Quality Improvement Program (NSQIP)
• Gupta Myocardial Infarction-Cardiac Arrest Index (MICA)
• AUB-POCES (CVRI)

• Pulmonary
• Gupta Pneumonia Risk Index
• Gupta Respiratory Failure Index
• ARISCAT (Respiratory Failure)
• STOPBANG

• Frailty
• Cognition
• Functional Status
• Nutritional status





Which of the following cardiac risk indices does the 2014 

American College of Cardiology guideline recommend using?

A. Revised Cardiac Risk Index

B. Gupta Myocardial Infarction-Cardiac Arrest Index

C. NSQIP American College of Surgeons

D. Either A or B

E. Either A or C 



According to the 2014 American College of Cardiology guideline on 

preoperative cardiac risk assessment, it is reasonable to consider 

preoperative stress testing if the patient has poor or unknown functional 

status and the risk of a major adverse cardiac event is:

A. > 1%

B. >  2%

C. >  3%

D. >  4%


