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Introduction

Approximately 10% patients who undergo non-cardiac sur-
gery show biochemical evidence of myocardial injury,
which is associated with cardiac complications and death
[1]. The aetiology and mechanisms of perioperative myo-
cardial injury are incompletely understood. Observational
studies have described associations between perioperative
tachycardia and postoperative cardiac complications. How-
ever, ‘tachycardia’ was often poorly defined and its associa-
tion with myocardial injury has not been investigated.

Objectives

The aim of this study was to determine whether or not
intraoperative tachycardia is associated with postopera-
tive myocardial injury.

Methods

This was a post-hoc analysis of an international observa-
tional cohort study of patients undergoing non-cardiac
surgery [1]. Maximum and minimum intraoperative
heart rates were recorded. Postoperative myocardial
injury was defined as serum troponin T concentration
>0.03 ng/ml within 30 days of surgery. Heart rate was
analysed as a continuous variable and then as a categori-
cal variable divided into five groups (< 45, 45-55, 56-100,
101-140, >140 bpm). A multivariable logistic regression
model was constructed which included known confound-
ing variables to assess for associations between maximum
and minimum intraoperative heart rate and myocardial
injury. All-cause mortality within 30 days of surgery was
a secondary outcome measure.

Mortality MINS
Heart rate group odds ratio p-value odds ratio p-value
Maximum heart rate 1.006 <0.001 1.002 0.027
Minimum heart rate 0.998 0.551 0.993 <0.001

Multivariable logistic regression models. The mortality analysis was corrected for
age, history of peripheral vascular disease, history of COPD, neurosurgery,
urgent/emergency surgery, major surgery and the presence of postoperative
MINS. The myocardial injury (MINS) analysis was corrected for age, male sex,
eGFR, urgent/emergency surgery and history of: atrial fibrillation, diabetes
mellitus, hypertension, congestive cardiac failure, coronary artery disease,
peripheral vascular disease and stroke or TIA.

Figure 1 Maximum and minimum intraoperative heart rate - multivariable model
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Results

1,197 patients (7.9%) of 15,792 patients showed evidence
of myocardial injury and 315 (2.0%) died. Maximum
intraoperative heart rate was associated with myocardial
injury and mortality. Minimum intraoperative heart rate
was negatively associated with myocardial injury, but
not mortality (figure 1). Maximum intraoperative heart
rate >140 bpm was more strongly associated with myo-
cardial injury than heart rate 101-140 (Odds ratios 1.67,
p = 0.075 vs, 1.18, p = 0.057; reference group heart rate
55-101 bpm).

Conclusion

Intraoperative tachycardia was associated with adverse
postoperative outcomes. Further work is required to
refine the relation between perioperative heart rate and
post-operative clinical outcomes and whether or not
heart rate modulating drugs reduce perioperative myo-
cardial injury.
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