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Abstract 
The Revised Cardiac Risk Index (RCRI) estimates the risk of major cardiac 
events in patients undergoing noncardiac surgery. It was originally derived in 
4315 patients (1999) and showed modest discrimination, with similar findings 
in subsequent validation studies (AUC 0.75). The RCRI remains a simple, 
validated, and widely used bedside tool recommended by current ACC/AHA 
perioperative guidelines, though newer models may offer improved accuracy in 
select populations. The RCRI should always be interpreted in the context of the 
overall clinical picture, including the patient’s functional capacity, frailty, type 
and urgency of surgery, and findings from biomarkers or imaging when available. 

i. how to use 

When to Use 

Patients undergoing elective non-cardiac surgery (non-
emergent) to evaluate cardiac risk. 

Pearls / Pitfalls 

Why to Use 

ii. next steps 

Advice 

For patients with RCRI ≤1 (low risk) and no concerning 
cardiac symptoms or history, no additional cardiac testing 
is needed before surgery if no new or worsening cardiac 
symptoms. For those with RCRI ≥2 (elevated risk), eval
uate functional capacity (e.g., DASI) and consider cardiac 
biomarkers (e.g., troponin) to refine risk assessment. Op
timize chronic conditions (e.g., ischemic heart disease, 
heart failure, diabetes) and continue or adjust medica
tions per guideline-based recommendations. Use the 
RCRI within a team-based approach. It informs periop
erative strategy but does not replace clinical judgment. 

Limitations and Important Considerations: The 
RCRI is intended for use in stable adults undergoing 
noncardiac surgery and should not be used in isolation. 
Risk estimates may be less reliable in patients with un
stable or recent acute coronary syndrome, recent PCI or 
CABG, moderate or severe valvular disease, advanced or 
decompensated heart failure, pulmonary arterial hyper
tension, end-stage renal disease, severe liver disease, signif
icant frailty, congenital heart disease, or in the setting of 
urgent or emergency surgery. RCRI performance is less 
reliable in patients undergoing major vascular surgery as 
it may underestimate risk. In these situations, guideline-
directed evaluation and clinical judgment should take 
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• Can be used in the inpatient or outpatient preoper
ative setting 

• Should be used as part of a team-based assessment 
rather than as a stand-alone determinant of periop
erative testing or management. 

• Does not incorporate functional capacity, frailty, or 
cardiac biomarkers (e.g., BNP, troponin), which 
newer models and guidelines may include 

• Not validated for emergent surgeries 
• May underestimate risk in high-risk vascular proce

dures 
• An elevated risk is generally considered ≥1% pre

dicted MACE, often corresponding to RCRI >1. 

• Provides individualized risk stratification prior to 
undergoing non-cardiac surgery (non emergently), 
which can be helpful in discussions of informed 
consent. 

• In patients with elevated risk (RCRI ≥1), helps di
rect further preoperative risk stratification (e.g. 
with serum NT-proBNP or BNP) and determine 

appropriate cardiac monitoring post-op (EKG, tro
ponins). 
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Critical Actions 

RCRI Score Risk of major cardiac event* [95% confidence interval] 

0 3.9% [2.8%-5.4%] 

1 6.0% [4.9%-7.4%] 

2 10.1% [8.1%-12.6%] 

≥3 15.0% [11.1%-20.0%] 

precedence over numeric risk scores (2024 American Col
lege of Cardiology guidelines). 

Management 

iii. evidence 

Evidence Appraisal 

The Revised Cardiac Risk Index (RCRI) was published 
in 1999 and is a six-item risk score derived and validated 
for predicting major cardiac complications in 4315 pa
tients aged 50 or above who underwent nonemergent 
noncardiac procedures with an expected length of stay 
≥2 days at Brigham and Women’s Hospital between 1989 
and 1994. The original study used two thirds of the pa
tients (i.e. n=2893) were for deriving the model, and one-
third (i.e. n=1422) was used for validating the model. 
RCRI achieved an AUROC of 0.759 in the derivation 
cohort and 0.806 in the validation cohort. 

Subsequent meta-analyses and validation studies con
firmed moderate discrimination (AUC ~0.75) across di
verse populations, with reduced accuracy in vascular 
surgery (AUC ~0.64) and for mortality (AUC ~0.62). 
Later cohorts, including the VISION Pilot Study (2011) 
and CCS systematic review (2017), found higher ob
served event rates than in the original derivation, suggest
ing underestimation in modern surgical settings. 

Recent evidence (e.g., Lurati Buse et al 2021) indicates 
that combining RCRI with functional capacity or bio
marker assessment (BNP, troponin) improves predictive 

performance. The 2024 AHA/ACC and 2022 ESC 
guidelines continue to endorse RCRI as a validated tool 
within a stepwise, multimodal risk assessment frame
work. 

The 2017 Canadian Cardiovascular Society (CCS) 
perioperative cardiac risk guidelines include the RCRI as 
a validated tool for estimating cardiac risk before noncar
diac surgery. They discuss a systematic review of 24 stud
ies (n = 792,740) (Ford et al 2010), in which the RCRI 
demonstrated moderate discrimination for predicting 
30-day myocardial infarction, cardiac arrest, or death. 
Updated pooled event rates were 3.9% for RCRI = 0, 
6.0% for RCRI = 1, 10.1% for RCRI = 2, and 15.0% 
for RCRI ≥ 3, which are higher than the original deriva
tion estimates, likely due to inclusion of troponin-based 
outcomes and higher-risk populations. Updated pooled 
event rates were 3.9% for RCRI = 0, 6.0% for RCRI = 1, 
10.1% for RCRI = 2, and 15.0% for RCRI ≥ 3, which are 
higher than the original derivation estimates, likely due 
to inclusion of troponin-based outcomes (compared to 
older CK monitoring) and higher-risk populations (in
cluding emergent surgery). 

The 2024 American College of Cardiology guidelines 
consider RCRI as one possible tool for risk stratification, 
while offering other potential tools as well. The guide
lines emphasize the importance of a comprehensive as
sessment of each patient (e.g., accounting for patient 
frailty, functional capacity, biomarkers when needed etc) 

Formula 

Facts & Figures 

RCRI ≤1 – low risk 
RCRI ≥1 – elevated risk 

Literature 

Original/Primary 
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• Low Risk (RCRI ≤1): Proceed to surgery without 
additional cardiac testing if no concerning clinical 
features. 

• Elevated Risk (RCRI ≥2): 
◦ Assess functional capacity (e.g., Duke Activity 

Status Index). 
◦ If poor (<4 METs) or unknown, and testing 

results would alter management, consider 
stress imaging or coronary CT angiography. 

◦ Obtain biomarkers (e.g.., BNP/NT-proBNP 
or troponin) before surgery to refine risk, as 
recommended for elevated-risk patients. 

◦ Optimize comorbidities (heart failure, is
chemic heart disease, arrhythmias) and ensure 
guideline-directed medical therapy (GDMT) 
is continued or initiated when appropriate. 
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Addition of the selected points: 

Risk Factor Description Points 

High-risk surgery Intraperitoneal; intrathoracic; suprainguinal vascular +1 

History of ischemic heart 
disease 

History of myocardial infarction (MI); history of positive exercise test; current chest pain considered due 
to myocardial ischemia; use of nitrate therapy or ECG with pathological Q waves 

+1 

History of congestive 
heart failure 

Pulmonary edema, bilateral rales or S3 gallop; paroxysmal nocturnal dyspnea; chest x-ray (CXR) 
showing pulmonary vascular redistribution 

+1 

History of 
cerebrovascular disease 

Prior transient ischemic attack (TIA) or stroke +1 

Preoperative treatment 
with insulin 

-- +1 

Preoperative creatinine 
>2 mg/dL / 176.8 
µmol/L 

-- +1 
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