
Preoperative Evaluation-
Overview



Objective

• Who does not need preop eval?  

• Preop cardiac evaluation components (2014 AHA) 
– Identifying high risk cardiac patients

• Testing they need, cards involvement, approach to 
anesthesia

– Risk stratification by scores (RCRI/Gupta) 
– Exercise tolerance 
– Further cardiac testing preop? (ie stress)

• Preop pulmonary and liver eval basics 



Who does not need preop eval?

A) Low risk surgeries do not require preop eval and 
testing: 

Endoscopic surgery Cataract surgery
Superficial surgery Breast surgery
Ambulatory surgery

B) Emergent surgeries- (less than 6 hours) 

https://www.cochrane.org/CD007293/EYES_routine-preoperative-medical-testing-cataract-surgery

https://www.aafp.org/afp/2013/0315/p414.html

https://www.cochrane.org/CD007293/EYES_routine-preoperative-medical-testing-cataract-surgery
https://www.aafp.org/afp/2013/0315/p414.html
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Cardiac 
Contraindications?



High Risk Cardiac Issues- Hit the Brakes!
• Acute Coronary Syndrome or Recent PCI

– “I have chest pain”- need ACS  rule out (trop x2, tele)…also PE?

– If PCI lt 1 year- involve cards 

• Decompensated HF or Hx of severe CHF hx (EF lt30)

– TTE, esp if decompensated/no recent

– Diurese to be ideally on RA, able to lie flat for OR 

– Consider cards consult + tele monitoring 

– Recommend regional anesthesia vs general 

• Symptomatic/Severe Valvular Heart Disease

– Murmur on exam – TTE if symptomatic + murmur or loud new murmur 

– Known severe vavular disease- cards consult,  cardiac anesthesia 

• Pulmonary HTN (esp advanced)

– Cardiac consult for preop eval if moderate-severe 

– Avoid general anesthesia- regional preferred 

• Arrhythmias- Active Atrial Arrythmia/ICD/PPM

– Rate control preop, unlikely to need anticoag right away

– Tele monitoring preop/postop 

– Ask team to call EP re PPM or ICD (turn off)

Guide for Encounter:

Chart check for high risk 
issues listed*

Hx: 
-chest pain/sob at rest or 
with exertion
-Any cardiac hx
-ET (>1 flight of stairs) 
and has it changed

PE
-CHF
-Murmur 

EKG
- q’s, arrythmia, HOCM? 
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MACE Risk Scores: RCRI and Gupta (NSQIP)

-
-
-
-

Supra-inguinal vascular, intraperitoneal, intrathoracic

RCRI 0 = low risk
RCRI 1 or more = elevated risk
RCRI 3 or more = high risk 

-Easy, not as good for vascular

-Less than 1% low risk,
-Otherwise elevated risk, >10% high

-More complex, surg specific, lower % 
risk than RCRI (death +arrest not ?MI*)

*



Risk Scores: RCRI and Gupta (NSQIP)

-Simply write out both scores and % in your 
note
(RCRI 0, Gupta __% risk of periop MACE)

-Be aware of low risk (RCRI0 or Gupta <1%), 
can likely proceed  

-Be mindful of high risk scores:
-Refer back to high risk cardiac section
-Can suggest regional anesthesia 
-May consider if procedure truly needed
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CARP 



Inclusion Criteria: One or more 
arteries with greater than 70% 
stenosis

Baseline characteristics: 
38% with baseline stable 
angina
42% with prior MI 

Intervention: Cath All- Stent or 
No Stent

Outcomes:  No difference
Mortality at 2.7 years
30 day postop MI

Exclusion: 
Left main disease
EF less than 20%

CARP Study



So who to stress before inpatient 
surgery? 

• Stress those newly sig reduced EF, CAD risk + new 
exertional symptoms or reduced exercise 
tolerance

• If you would not stress otherwise, likely do not 
stress

• Even if do not need stress/cannot fix risk with 
cath, be aware of high risk postop



For Comparison: Canadian 2017 Guidelines: 

CARP + 
METS 
STUDY



Examples of Preop Risk Eval (Cardiac): 

Example 1: 

– 75yo M with hx of x here for x, medicine consulted for preop eval

– RCRI 3  (CVA hx, Q waves, IDDM) and Gupta 8%  risk of periop MACE 

– ET less than 4 mets, bur limited by immobility in LE, low concern for severe CAD

– No further cardiac testing prior to procedure  but rmains high risk consider regional 
anesthesia 

– Medical management listed as below….

Example 2: 

– 75yo M with hx of x here for x, medicine consulted for preop eval

– With hx of severe HFrEF and valvular disease and reporting chest pain- tropx2, EKG stat,  
recommend cards consult for preop eval, TTE, diuresis with IV lasix 20mg bid 

– COPD flare- needs standing nebs now

– Cirrhosis with tense ascites- LVP 
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Pulmonary Assessment 

• Highest risk: 
– Active COPD/Asthma flare
– Hypoxic Resp Failure on high 02 
– Advanced Pulm HTN

• Risk Assessment? Surgery type + Hx – ARISCAT, Arozullah

• Testing? CXR (if symptoms!!) 

• Risk Reduction? 
– Identify OSA (STOP-BANG)–CPAP post?
– Incentive Spirometry
– Local anesthesia/regional block
– Involve Pulm



Liver Assessment-Basics 

• Contraindications: 
– Acute fulminant hepatitis 
– Acute liver failure
– Acute alcoholic hepatitis high DF 
– Cirrhosis Child-Pugh class C or MELD score >15

• Class C – 70-80% mortality
• MELD 15- 50-60% mortality

• Estimating Risk: 
– MELD and Childs-Pugh

• Periop management
– Ascites 
– INR
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Preoperative Medication 
Management



Objectives: 

Obtain Comfort With Periop Meds Management: 

A) Cardiac Meds Including Anticoagulation

B) Endocrine Meds 

C) Other Meds 



Case 1:

• 87yo M with history of atrial fibrillation on eliquis, HTN, IDDM, COPD on home 
steriods, CAD s/p stent 8 months ago, PAD s/p stent  4 months ago,

• Medication List: 
– ASA 81mg
– Plavix 75mg
– Lipitor 80mg 
– Gemfibrozil 
– Losartan 50mg daily
– Metoprolol 25mg XL daily
– Lasix 20mg 
– Eliquis 5mg bid 
– Lantus 40 units nightly
– Prednisone 20mg daily 
– MAO inhibitor for depression 
– Synthroid 100mcg 

Please indicate medical management for above med list, for surgery tomorrow am



ASA and ASA/Plavix (DAPT)

• Aspirin for Primary Prevention (HTN, HL)
– Can hold safely (POISE2 2014)- ideally 5 days before

• Aspirin + Plavix (DAPT) after Cardiac Stent
– Do not hold aspirin
– BMS or DES post ACS – 1 year
– BMS or DES post stable CAD- 1 month vs 3 months 

• Aspirin Plavix (DAPT) after Vascular Stent 
– Angioplasty with stent? (1-2 months)- consult vascular

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545142/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5638576/

http://interventions.onlinejacc.org/content/jint/10/9/955.full.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5638576/
http://interventions.onlinejacc.org/content/jint/10/9/955.full.pdf


POISE 2 (perioperative ischemic eval) 

-200mg dose before and 
100mg after for 30 days vs 
placebo

-20% with CAD- 6% with PCI, 
6% with CABG 

-all cause death/MI 
unchanged, in any group

-increased bleeding risk in 
ASA group vs. placebo

-upto day 6-7 post op 
bleeding risk 



ASA and ASA/Plavix (DAPT)

• Aspirin for Primary Prevention (HTN, HL)
– Can hold (POISE2 2014) periop

• Aspirin + Plavix (DAPT) after Cardiac Stent
– Do not hold aspirin
– BMS or DES post ACS – 1 year of DAPT
– BMS or DES post stable CAD- 1 vs 6 months of DAPT

• Aspirin Plavix (DAPT) after Vascular Stent 
– Angioplasty with stent? (1-2 months)- consult vascular

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545142/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5638576/

http://interventions.onlinejacc.org/content/jint/10/9/955.full.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5638576/
http://interventions.onlinejacc.org/content/jint/10/9/955.full.pdf


2016 ACC/AHA Update
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http://interventions.onlinejacc.org/content/jint/10/9/955.full.pdf


Other Cardiac Meds 

• ACE/ARB
– Hold on day of procedure unless HTN (VISION 2017)

• Beta-Blocker
– Continue day of procedure, avoid starting day of* (POISE 2008)

• Calcium Channel Blocker
– Limited data of harm, continue

• Lasix/Diuretics
– Limited evidence- hold if not overloaded or BP low

• Statin/Anti-Cholesterol
– Statins safe
– Naicin, Fenofibrate, Gemfibrozil likely hold



Peri-op Medication Management-
ACE/ARB
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POISE 

-8K patients

-Intervention 
group assigned  
100xl metop day 
of surgery, then 
200 xl for 30 
days

-Placebo no 
Metop

-Decrease CV 
outcomes

-Increase in CVA 
(Hypotension)



Other Cardiac Meds 

• ACE/ARB
– Hold on day of procedure unless HTN (VISION 2017)

• Beta-Blocker
– Continue day of procedure, avoid starting day off/when admitted (POISE)

• Calcium Channel Blocker
– Limited data of harm, continue

• Lasix/Diuretics
– Limited evidence- hold if not overloaded or BP low

• Statin/Anti-Cholesterol
– Statins safe
– Naicin, Fenofibrate, Gemfibrozil likely hold



Anticoagulants: Bridge or not?

-70% CHADS2 between 2-4 
STUDY LIMITATIONS: 
1) Few patients CHADS 5-6
2) Excluded if stroke <3 months
3) Not relevant to mechanical valves or   

VTE

Source: The Bottom Line 



Anticoagulants: NOACs



Anticoagulation Management: Who to Bridge? 



When to Hold Anticoagulants:

• Coumadin- 5 days ideally, use INR to check

• Novel Anticoagulants (for most procedures)
• Apixaban, Xeralto

– Crcl normal 48 hours ie 2 days

– Crcl 15-30 consider 72 hours, or check Xa level

• Dabigitran
– Crcl normal 48 hours ie 2 days

– Crcl 15-30 hold 120 hours ie 5 days

http://www.onlinejacc.org/content/69/7/871



Case 1:

• 87yo M with history of atrial fibrillation on eliquis, HTN, IDDM, COPD on home 
steriods, CAD s/p stent 8 months ago, PAD s/p stent  4 months ago,

• Medication List: 
– ASA 81mg- continue 
– Plavix 75mg- continue- call cards as high risk 
– Lipitor 80mg- continue 
– Gemfibrozil- hold am on day of procedure 
– Losartan 50mg daily- depends on BP, hold in am if wnl
– Metoprolol 25mg XL daily- continue 
– Lasix 20mg- continue if BP ok and euvolemic
– Eliquis 5mg bid- hold periop as CHADS2VASC <5 or 6, if no recent CVA

– Lantus 40 units nightly
– Prednisone 20mg daily 
– MAO inhibitor  
– Synthroid 100 mcg 

Please indicate medical management for above med list, for surgery tomorrow am



Endo: Diabetic Meds Periop

• Contraindication to non emergent surgery in DM: 

– DKA/HHS 

• Lantus and Orals: 

– Lantus- can reduce by a third or a half, but if am sugar 
high continue same dose

– Insulin with meals- hold day of procedure

– Orals- NPO sliding scale 

– If type I on insulin pump- involve endocrine 



Endo: Stress Steroids? 

For minor procedures or surgery under local anesthesia (eg, inguinal hernia repair), take usual morning steroid dose. No extra 
supplementation is necessary.

For moderate surgical stress (eg, lower extremity revascularization, total joint replacement), take usual morning steroid dose. Give 
50 mg hydrocortisone intravenously just before the procedure and 25 mg of hydrocortisone every eight hours for 24 hours. Resume 
usual dose thereafter.

For major surgical stress (eg, esophagogastrectomy, total proctocolectomy, open heart surgery), take usual morning steroid dose. 
Give 100 mg of intravenous hydrocortisone before induction of anesthesia and 50 mg every eight hours for 24 hours. Taper dose by
half per day to maintenance level.

Corticosteroid coverage for surgery in patients taking exogenous corticosteroids (uptodate)

Nonsuppressed HPA axis: 
-glucocorticoids of any dose for less than three weeks
-morning prednisone (<5 mg daily or its equivalent) for any duration
-less than 10 mg of prednisone or its equivalent every other day

Suppressed HPA axis – For patients who are currently 
-prednisone >20 mg/day for three weeks or more and in patients with 
a Cushingoid appearance

https://www.uptodate.com/contents/prednisone-drug-information?source=see_link
https://www.uptodate.com/contents/prednisone-drug-information?source=see_link


Case 1:

• 87yo M with history of atrial fibrillation on eliquis, HTN, IDDM, COPD on home steriods, CAD s/p 
stent 8 months ago, PAD s/p stent  4 months ago,

• Medication List: 
– ASA 81mg- continue 
– Plavix 75mg- continue (call cards) 
– Lipitor- continue 
– Gemfibrozil- hold am of 
– Losartan 50mg daily- depends on BP, hold in am if wnl
– Metoprolol 25mg XL daily- continue 
– Lasix 20mg- continue if BP ok and euvolemic
– Eliquis 5mg bid- hold periop as CHADS2VASC <5 or 6 

– Lantus 40 units nightly- fsg 150s this am, so reduced to 30 
– Prednisone 20mg daily- continue am dose, dose 50 IV hydrocort before then 25q8 for 24 hours

– MAO inhibitor 
– Synthroid 100 mcg 

Please indicate medical management for above med list, for surgery tomorrow am



Miscellaneous Meds

• Psych Meds
– Most ok to continue

– Discuss MAO inhibitors with anesthesia- concurrent 
side effects

• Thyroid Meds and Seizure Meds
– Continue

• Opioids
– Chronic opioid patient discuss with anesthesia



Post-Operative Scenarios:



Objectives

• Approach to 4 common postop issues:

– Pain

– Fever

– Tachycardia

– Hypotension 



Post-Op Pain: 

• Case 1: 

60 yo M with hx of Cirrhosis, Seizure Disorder, ESRD on HD, CAD s/p 
STEMI 1 year ago, DVT on eliquis, Depression, POD 1 after hip surgery 
with 7/10 pain. What options can you use: 

-Tylenol 650mg
-Tramadol 25mg 
-Toradol IV
-Ibuprofen 400mg
-Percocet 10-325mg
-Dilaudid 2mg po
-Tylenol #2 
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Mild Pain (1-4)

Name/Route Special Considerations

Equivalence to 

Morphine 10mg po

Recommended 

starting dose:

Onset of 

Action: 

Duration of 

Action: 

Tylenol (po) -Renal Failure:  no

issues

-Hepatic Failure: avoid

in acute failure, 2g 

cirrhosis, 4g otherwise

-Elderly: no issues

appox 1000-

2000mg (1:100)

Start with 500mg 

not less

30min to 

1HR

4 hours 

NSAID

-Ibuprofen (po)

-Torodol (IM/IV)

-Renal Failure:  Avoid

-Hepatic Failure: Avoid

-Elderly: Avoid 

-Active significant  

bleeding/very low 

platelets: Avoid 

-Hx of MI**

-On other meds: blood 

thinners, Gi bleed hx, 

steriods

appox 1000-2000mg 

(1:100)

Start 600 mg po

ibuprofen or equivalent 

30 mg IV torodol

MAX DOSE 3g po DAILY 

-30 minutes 

-30 minutes 

4 hours 

4 hours

Low Potency Options: Nonopioids



Moderate Pain (5-6)- Low-intensity agents

Name/Route Special Considerations

Equivalence to 

Morphine 10mg po

Recommended 

starting dose:

Onset of 

Action: 

Duration of 

Action: 

TRAMADOL

(non-opoid) 
-Renal Failure: Adjust

interval

-Hepatic Failure: Adjust

interval

-Elderly:  Low dose 25mg

-Increases seizure threshold

-Avoid if SSRI/SNRI /MAO

100mg po (1:10) -50po mg to 100mg po

q6 hours

-1 hour 9 hours –

prolonged in 

renal failure

Codeine (exists in 
formulation Tylenol 
#2 or #3. 15mg in 
Tylenol 2 and 30mg 
in Tylenol 3)

-Renal Failure: avoid if crcl

lt30, ESRD

-Hepatic Failure: avoid 

-Elderly: lowest dose

-Watchout total Tylenol 

100mg po (1:10) -Either Tylenol 2 or 
Tylenol 3

-30 minutes 3-6 hours



Name/Route Special Considerations

Equivalence to 

Morphine 10mg po

Recommended 

starting dose:

Onset of 

Action: 

Duration of 

Action: 

Hydrocodone

-Norco 5/10 is 

with tylenol

-Renal Failure:  adjust interval 

unless cclr lt30 or ESRD then avoid

-Hepatic Failure:  adjust interval

-Elderly: low dose 

-Watchout total tylenol level

10mg (1:1) -Either Norco 5 or 

Norco 10 

-10-15 minutes -3 to 4 hours

Morphine

-3PO = 1IV

-Can be IR or SR

-Renal Failure: adjust interval in 

mild AKI. Crcl lt 30 or ESRD then 

avoid

-Hepatic Failure:  adjust interval

-Elderly: low dose

10mg (1:1) - 7.5mg po (2-4IV) 

lowest dose up to 15-

30mg po for severe pain 

(5 to 10IV)

-30 minutes po

-5-10 IV 

(addictive

potential, try 

oral)

-2-3 hours, 2 

hours IV

Oxycodone (po)

-IR not SR

-5 or 10mg with 

tylenol is 

percocet

-Renal Failure: Adjust interval

-Hepatic Failure: Adjust interval

-Elderly:  Low dose  2.5mg

-Watchout total tylenol level

6.67 mg (3:2)- stronger 

than morphine

-5mg to 10mg -10 to 15 

minutes

3 hours

Moderate Pain- High Potency



Severe Pain (7-10)
Name/Route Special 

Considerations

Equivalence to 

Morphine 

10mg po

Recommend

ed starting 

dose:

Onset of Action: Durat

ion of 

Actio

n: 

Dilaudid

-Can be IV (5x PO 

dose) or PO

-Renal Failure:  Adjust 

dose and interval

-Hepatic Failure:  

adjust interval

-Elderly: 1mg po

lowest dose

2mg (5:1) 2.5-5mg po

or 1mg IV

-15-30 minutes 

po

-5-10 minutes IV

-2-3 

hours

Severe Pain Options



Case 2: 

• 80yo with fever post-op day 2 s/p ortho surgery, 
asymptomatic on history, exam wnl. What 
workup to be done? 

A) Bcx

B) UA, Ucx

C) CXR

D) All of the Above

E) None of the Above



Post-Op Fever- 15% of patients

• When is it ok? 

• When to look and which infections?

• Important noninfectious causes

Key References: 

-Medical Care of Surgical Patient: Post-Operative Fever by Adams et al-
https://www.proceedings.med.ucla.edu/wp-content/uploads/2018/12/Adams-A181010SA-
revised-BLM-edited.pdf

-Fever in the Postoperative Patient by Narayan and Mednilli: 
http://www.wisconsinacep.org/resources/LLSA%20Articles/FeverInThePostopPatient.pdf

https://www.proceedings.med.ucla.edu/wp-content/uploads/2018/12/Adams-A181010SA-revised-BLM-edited.pdf
http://www.wisconsinacep.org/resources/LLSA%20Articles/FeverInThePostopPatient.pdf


When is it ok?

-Day 1- 80% 
noninfectious

-Day 5- 90% infection 
with source



Post-Op Fever

• When is it ok? 0-2 days usually ok
– Simply doing infectious ROS and exam may be sufficient
– Persistent high fever take notice 

• When to look and which infections? 
– After 3 days, definitely after 5
– Bcx, UA/Ucx + symptoms, CXR for PNA, Cdiff
– Look at surgical site 

• Rare but important noninfectious causes
– DVT/PE if low grade fever* 
– Blood transfusions
– Drug reaction (abx) 
– Malignant hyperthermia- within hours upto max 24 hours (PACU)



Post-Op Tachycardia

• Case 3: 88yo F with hx of HTN, HL presenting 
post-op vascular surgery with HR130, BP 
110/80, 02 sat 100% on RA. 

A) Start Metop

B) Give 1L

C) CTPE

D) Assess for pain
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Post-Op Tachycardia- Get EKG

• Causes: 
– New Arrhythmia (Post-op Afib or Atrial Tach) 

• Rate control if BPs stable
• Afib within 48 hours, no anticoag. If gt 48, CHADS2VASC 

– Sinus Tach (or fast HR in chronic Afib)
• Pain
• Hypovolemia- bleeding/volume shift- give fluids
• Medication withdrawal (BB) 
• Alcohol/benzo withdrawal 
• Infection (SIRs)
• Pulmonary embolism/DVT- unexplained persistent 

Sigmund et al 2017- Postop Tachycardia Ortho. https://www.ncbi.nlm.nih.gov/pubmed/27890407



Post-Op Hypotension

Case 4:
69 yo F with hx of ESRD, DM, HL, presenting with hypotension morning 
after ortho surgery. 
-Vitals: afeb, BP90/60, HR 40, 02 88% on RA Overnight vitals wnl
-Exam: Aox2 somnolent, lungs crackles at bases, CV regular, abd soft, 
ext cold

What is the likely cause: 
A) Hypovolemia
B) Sepsis 
C) MI 
D) PE
E) Neurogenic 



Hypotension Postop

• Common causes:
– Volume shift/intra op bleeding- give IVF
– Anesthesia effect- resolve in 24-48 hours
– Aggressive BP control (watch for IV pushes)

• Causes to rule out
– Sepsis 
– Adrenal insufficiency 
– Severe active bleed 
– Cardiac cause (MI or massive PE)
– Neurogenic (rare), NSGY patients



Types of Shock
Types CO PVR  (warm/cold) HR Examples

Distributive Increased Decreased -warm Increased -Sepsis +/- adrenal 
crises 
-Anaphylaxis

Cardiogenic Decreased Increased - cold Increased or 
Decreased

-STEMI, 
tachy/brady
arrythmias, acute 
valvular disease

Obstructive Decreased Increased- Increased -PE
-Tamponade
-Pneumothorax

Hypovolemic Decreased Increased Increased -Bleed
-Sig fluid loss

Neurogenic Decreased Decreased Decreased -Spine trauma


