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DISCLOSURES / DISCLAIMERS

• DISCLOSURES: NONE

• DISCLAIMER: NONE



OBJECTIVES

Review
guidelines and 
the different 
cardiac risk 
calculators

Understand
appropriate 
ordering of 
preoperative 
testing

Discuss
medication 
adjustment 
during the 
perioperative 
period 

Review
unique surgical 
scenarios





§ EVALUATE EXTENT OF KNOWN DISEASE PROCESSES

§ UNCOVER NEW DIAGNOSES

§ PREDICT WHICH PATIENTS ARE AT RISK FOR POSTOPERATIVE 
COMPLICATIONS

WHY DO WE PREOP?



HISTORY
§ EVALUATE CURRENT MEDICAL ISSUES 

§ UNCOVER ANY ACTIVE CARDIAC CONDITIONS 
(ANGINA/CHF/ETC.)

§ PRIOR COMPLICATIONS WITH ANESTHESIA

§ PRIOR SURGICAL COMPLICATIONS (HEMORRHAGE/DVT/PE)

§ SCREEN FOR OBSTRUCTIVE SLEEP APNEA

§ DETERMINE FUNCTIONAL CAPACITY

PREOPERATIVE EVALUATION



PHYSICAL
§ VITALS

§ CARDIAC: AUSCULTATION FOR MURMURS, S3, AND S4; CAROTID 
PALPATION AND AUSCULTATION

§ RESPIRATORY: AUSCULTATION OF LUNGS

§ EXTREMITIES: EXAMINE FOR EVIDENCE OF POOR CIRCULATION 
AND EDEMA

PREOPERATIVE EVALUATION



§ 1 MET = 3.5 ML O2 
UPTAKE/KG/MIN

§ INCREASED PERIOPERATIVE 
RISK IF UNABLE TO ACHIEVE 
>4 METS

FUNCTIONAL CAPACITY



Review
guidelines and the different 

cardiac risk calculators





Fleisher LA, et al.
2014 ACC/AHA Perioperative Guideline



EMERGENCY

§ LIFE OR LIMB IS THREATENED IF 
NOT IN THE OR

§ <6 HOURS

URGENT

§ TIME FOR LIMITED EVALUATION

§ 6-24 HOURS

TIME SENSITIVE

§ DELAYS OF >1-6 WEEKS WOULD 
NEGATIVELY AFFECT OUTCOME

ELECTIVE

§ DELAYS UP TO A YEAR 
ACCEPTABLE



Estimating risk of major adverse cardiac event 
(MACE)

§ Revised cardiac risk index (RCRI)
§ High risk surgery
§ CAD
§ CHF
§ Cr >2
§ TIA/CVA
§ IDDM

§ NSQIP surgical risk calculator
§ www.riskcalculator.facs.org

§ NSQIP MICA (Gupta)
§ www.surgicalriskcalculator.com

http://www.riskcalculator.facs.org/
http://www.surgicalriskcalculator.com/miorcardiacarrest


§ DEVELOPED IN 1999 

§ WIDELY USED

§ EASY TO CALCULATE

§ FACTORS INCLUDED
§ HIGH RISK SURGERY
§ CAD

§ CHF
§ CR >2

§ TIA/CVA
§ IDDM

REVISED CARDIAC RISK INDEX



§ WEB BASED TOOL 

§ INCLUDES 20 INDICATORS PLUS THE SURGICAL PROCEDURE

§ PREDICTS MORTALITY WELL

§ 11 ADDITIONAL OUTCOMES REPORTED

§ MORE CUMBERSOME TO USE

§ NOT EXTERNALLY VALIDATED



*American College of Surgeons: Surgical Risk Calculator



*American College of Surgeons: Surgical Risk Calculator







Understand
appropriate ordering of 

preoperative testing



§ 65 Y/O WHITE MALE PRESENTING FOR PREOP EVALUATION PRIOR 
TO ELECTIVE L TKA.  HE STATES HE’S ABLE TO MOW HIS LAWN 
AND WALK FOR SEVERAL MILES WITHOUT CHEST PAIN OR 
PRESSURE.

§ PMH: HTN, HL, CKD 4, AND DM
§ MEDS: LISINOPRIL, NPH, ATORVASTATIN, ASA

§ WHAT IS THIS PT’S RISK FOR MACE?
§ RCRI
§ NSQIP NSQIP CALCULATOR
§ NSQIP MICA (GUPTA) GUPTA CALCULATOR

CASE

http://www.riskcalculator.facs.org/
http://www.surgicalriskcalculator.com/miorcardiacarrest


WHAT PREOP TESTING IS NEEDED?

A) CBC, CMP, COAGS, A1C, EKG, URINALYSIS

B) CBC, BMP, COAGS, A1C, EKG

C) CBC, BMP, A1C, EKG

D) CBC, BMP, A1C

E) H/H, BMP, A1C

CASE: CONTINUED



PREOPERATIVE LAB TESTING







§ CLASS IIA: REASONABLE TO PERFORM

§ PREOPERATIVE RESTING 12-LEAD ELECTROCARDIOGRAM (ECG) IS REASONABLE FOR 
PATIENTS WITH KNOWN CORONARY HEART DISEASE, SIGNIFICANT ARRHYTHMIA, 
PERIPHERAL ARTERIAL DISEASE, CEREBROVASCULAR DISEASE, OR OTHER SIGNIFICANT 
STRUCTURAL HEART DISEASE, EXCEPT FOR THOSE UNDERGOING LOW-RISK SURGERY. 
(LEVEL OF EVIDENCE: B)

§ CLASS IIB: CONSIDER

§ PREOPERATIVE RESTING 12-LEAD ECG MAY BE CONSIDERED FOR ASYMPTOMATIC 
PATIENTS WITHOUT KNOWN CORONARY HEART DISEASE, EXCEPT FOR THOSE 
UNDERGOING LOW-RISK SURGERY. (LEVEL OF EVIDENCE: B)

§ CLASS III: NO BENEFIT

§ ROUTINE PREOPERATIVE RESTING 12-LEAD ECG IS NOT USEFUL FOR ASYMPTOMATIC 
PATIENTS UNDERGOING LOW RISK SURGICAL PROCEDURES. (LEVEL OF EVIDENCE: B)

FLEISHER LA, ET AL.  2014 ACC/AHA PERIOPERATIVE GUIDELINE

PREOPERATIVE TESTING: EKG



Discuss
medication adjustment during the 

perioperative period 



WHAT PREOP TESTING IS NEEDED?

A) CBC, CMP, COAGS, A1C, EKG, URINALYSIS

B) CBC, BMP, COAGS, A1C, EKG

C) CBC, BMP, A1C, EKG

D) CBC, BMP, A1C

E) H/H, BMP, A1C

CASE: CONTINUED



§ 65 Y/O WHITE MALE PRESENTING FOR PREOP EVALUATION 
PRIOR TO ELECTIVE L TKA.  HE STATES HE’S ABLE TO MOW HIS 
LAWN AND WALK FOR SEVERAL MILES WITHOUT CHEST PAIN OR 
PRESSURE.

§ PMH: HTN, HL, CKD 4, AND DM

§ MEDS: LISINOPRIL, NPH, ATORVASTATIN, ASA

SHOULD A BETA BLOCKER BE STARTED PRIOR TO SURGERY?

CASE: CONTINUED



§ CONTINUE CHRONIC BETA BLOCKERS (CLASS I/LOE B)

§ MANAGE BETA BLOCKER USAGE BASED ON CLINICAL COURSE 
REGARDLESS OF WHEN THERAPY STARTED (CLASS IIA/LOE B)

§ ≥3 RCRI REASONABLE TO START BETA BLOCKER (CLASS IIB/LOE B)

§ INITIATION OF BETA BLOCKAGE SHOULD LIKELY START >1 DAY PRIOR 
TO SURGERY (CLASS IIB/LOE B)

§ BETA BLOCKER SHOULD NOT BE STARTED ON DAY OF SURGERY 
(CLASS III/LOE B)

PERIOPERATIVE BETA BLOCKAGE



• WHY THE SHIFT AWAY FROM BETA BLOCKERS?
• DECREASE I/IV

• LARGE RCTS FAVORABLE TOWARDS PERIOP BB

• POLDERMANS-CONCERNS ABOUT SCIENTIFIC MISCONDUCT

• POISE-1
• LARGE RCT CRITICAL TOWARDS PERIOP BB

• BB PREVENTED MI, BUT INCREASED RISK OF DEATH, STROKE, HYPOTENSION, AND 
BRADYCARDIA

• CONCERNS ABOUT UNCONVENTIONAL BB DOSING 

• ACC/AHA CONVENED A SEPARATE EVIDENCE REVIEW COMMITTEE

PERIOPERATIVE BETA BLOCKER USAGE



• 17 ELIGIBLE STUDIES (16 RCT/1 COHORT)

• SUBGROUP ANALYSIS

• DECREASE I/IV AGAINST OTHER STUDIES

• POISE-1 AGAINST OTHER STUDIES

EVIDENCE REVIEW COMMITTEE

RR for all fields
* significant difference

MI Stroke CV Death All Death

DECREASE vs. Others 0.68* 1.79 0.17* 0.42*

POISE-1 vs. Others 0.72 1.93 1.25 1.30



§ 65 Y/O WHITE MALE PRESENTING FOR PREOP EVALUATION 
PRIOR TO ELECTIVE L TKA.  HE STATES HE’S ABLE TO MOW HIS 
LAWN AND WALK FOR SEVERAL MILES WITHOUT CHEST PAIN OR 
PRESSURE.

§ PMH: HTN, HL, CKD 4, AND DM

§ MEDS: LISINOPRIL, NPH, ATORVASTATIN, ASA

ADJUSTMENTS NEEDED FOR HIS OTHER MEDS?

CASE: CONTINUED



NEBRASKA MEDICINE ACE-I STUDY



NEBRASKA MEDICINE ACE-I STUDY



§ PROLONGED INTRAOPERATIVE HYPOTENSION IS ASSOCIATED WITH 
INCREASED RISK OF COMPLICATIONS AND MORTALITY MASCHA, MONK

§ OMISSION OF THE FINAL PREOPERATIVE ACEI DOSE WAS 
ASSOCIATED WITH A SIGNIFICANT REDUCTION IN THE RISK OF 
INTRAOPERATIVE HYPOTENSION 

§ CONSIDER HOLDING PREOPERATIVE DOSE OF ACE-I

ACE-I



§ CONTINUE STATIN IF PATIENT IS CURRENTLY TAKING (CLASS I, LOE B)

§ PREOP INITIATION IS REASONABLE PRIOR TO VASCULAR SURGERY 
(CLASS IIA, LOE B)

§ CONCERNS OF INCREASED RISK OF MYOPATHY/RHABDO HAVEN’T 
BEEN SUPPORTED TO DATE

STATINS



§ RCT >10,000 PATIENTS RANDOMIZED TO ASA OR PLACEBO
§ CONTINUATION COHORT (PRIOR ASA EXPOSURE RANDOMIZED TO 

ASA/PLACEBO)
§ INITIATION COHORT (NO PRIOR EXPOSURE RANDOMIZED TO 

ASA/PLACEBO)

§ PRIMARY OUTCOME NONFATAL MI OR DEATH
§ ASA: 7%
§ PLACEBO: 7.1%
§ INCREASED RISK OF MAJOR HEMORRHAGE IN ASA GROUP

§ CONCLUSION: ASA IN THE PERIOPERATIVE PERIOD DOESN’T REDUCE 
RISK OF MI/DEATH

ASA: POISE-2

Devereaux, PJ. et al, NEJM. 370:16



Review
unique surgical scenarios



§ 60 Y/O WHITE MALE PRESENTS FOR PREOP PRIOR TO REPAIR OF A 
LEFT RADIAL FX NON-UNION.  HE TOLERATED SURGERY WELL IN 
MARCH AT OSH.  HIGHEST LEVEL OF EXERTION WAS CLIMBING A 
GRAIN ELEVATOR.

§ PMH: DM, HL

§ MEDS: METFORMIN, ROSUVASTATIN

§ EXAM: 4/6 HOLOSYSTOLIC MR >EST RUSB.  S2 IS AUDIBLE. NO 
RADIATION TO THE CAROTIDS.  NO PULSUS TARDAS.

WHAT IS THE NEXT STEP?

CASE



CLASS I ADOPT PRACTICE

§ IT IS RECOMMENDED THAT PATIENTS WITH CLINICALLY SUSPECTED MODERATE OR 
GREATER DEGREES OF VALVULAR STENOSIS OR REGURGITATION UNDERGO 
PREOPERATIVE ECHOCARDIOGRAPHY IF THERE HAS BEEN EITHER 1) NO PRIOR 
ECHOCARDIOGRAPHY WITHIN 1 YEAR OR 2) A SIGNIFICANT CHANGE IN 
CLINICAL STATUS OR PHYSICAL EXAMINATION SINCE LAST EVALUATION. (LEVEL OF 
EVIDENCE: C)

§ FOR ADULTS WHO MEET STANDARD INDICATIONS FOR VALVULAR INTERVENTION 
(REPLACEMENT AND REPAIR) ON THE BASIS OF SYMPTOMS AND SEVERITY OF 
STENOSIS OR REGURGITATION, VALVULAR INTERVENTION BEFORE ELECTIVE NON-
CARDIAC SURGERY IS EFFECTIVE IN REDUCING PERIOPERATIVE RISK. (LEVEL OF 
EVIDENCE: C)

FLEISHER LA, ET AL.  2014 ACC/AHA PERIOPERATIVE GUIDELINE

SEVERE/SYMPTOMATIC AORTIC 
STENOSIS 



§ ECHO PERFORMED 

§ AVA OF 0.7 CM2

§ PEAK GRADIENT 102 MMHG

CASE: CONTINUED



§ SEVERAL SMALL STUDIES SUGGEST 10-30% RISK

§ MI

§ HYPOTENSION

§ CHF

§ ARRHYTHMIAS

§ DEATH

§ INCREASED BLEEDING (ACQUIRED VON WILLEBRAND)

§ AS IS NOT INCLUDED IN MOST RISK CALCULATORS

CASE: CONTINUED



§ 55 Y/O MALE PRESENTING FOR ELECTIVE TKA.  HE HAD A NSTEMI 9 
MONTHS AGO WITH DRUG ELUDING STENT PLACED.  DENIES ANY 
CHEST PAIN WHEN HE’S RIDING HIS BIKE.

§ PMH: MI, CAD S/P STENTING, HTN, HL, SYSTOLIC HF

§ MEDS: ASA, CLOPIDOGREL, ATORVASTATIN, METOPROLOL, LISINOPRIL

§ WHAT IS THE NEXT STEP IN PATIENT’S CARE?
A) “CLEAR” HIM FOR SURGERY, CONT DAPT
B) PROCEED TO SURGERY WITH ASA ONLY
C) PROCEED TO SURGERY WITHOUT DAPT
D) CANCEL HIS SURGERY

CASE









MEDICATIONS: RHEUMATOLOGIC AGENTS

• 7 recommendations on withholding, continuing, and restarting anti-
rheumatic medications

• Recommendations based on low-medium quality of evidence given 
paucity of evidence

• Recommendations are specific for THA/TKA patients
• Includes following rheumatologic diseases

• Rheumatoid arthritis
• Spondyloarthritis
• Juvenile idiopathic arthritis 
• Systemic Lupus Erythematosus 



MEDICATIONS: RHEUMATOLOGIC AGENTS

• NON-BIOLOGIC DMARDS
• CONTINUE MTX, LEFLUNOMIDE, HYDROXYCHLOROQUINE, 

AND/OR SULFASALAZINE

• BIOLOGICS
• WITHHOLD BIOLOGIC AGENTS PRIOR TO SURGERY AND PLAN 

THE SURGERY AT THE END OF THE DOSING CYCLE FOR THAT 
SPECIFIC MEDICATION

• WITHHOLD TOFACITINIB FOR AT LEAST 7 DAYS PRIOR TO 
SURGERY

• RESTART BIOLOGIC ONCE THE WOUND SHOWS EVIDENCE OF 
HEALING (TYPICALLY ~14 DAYS)

Goodman SM et al., Arthritis & Rheumatology, Vol 69, No. 
8, Aug 2017, pp1538-1551



MEDICATIONS: RHEUMATOLOGIC AGENTS

• SEVERE LUPUS

• CONTINUE MTX, MYCOPHENOLATE MOFETIL, AZA, 
CYCLOSPORINE, OR TACROLIMUS

• NON-SEVERE LUPUS

• WITHHOLD MYCOPHENOLATE MOFETIL, AZA, CYCLOSPORINE, 
OR TACROLIMUS 1 WEEK PRIOR

• STEROIDS

• CONTINUE HOME GLUCOCORTICOIDS RATHER THAN 
ADMINISTERING PERIOPERATIVE SUPRA-PHYSIOLOGIC 
GLUCOCORTICOID DOSES

Goodman SM et al., Arthritis & Rheumatology, Vol 69, No. 
8, Aug 2017, pp1538-1551


