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I N F O A B S T R A C T

Myocardial Injury after Non-Cardiac Surgery and 
Its Correlation with Mortality - A Brief Review 
on Its Scenario till 2020
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From various studies documented/ published, myocardial injury 
following noncardiac surgery is the youngest entity claiming mortality 
of 3 to 10 percent. Among cardiac complications, Atrial Fibrillation (AF) 
is one of the common cause. Diagnosis is based on the perioperative 
4th generation Troponin-T and 2 or 3 days after the procedure. Its rise is 
associated with poor prognosis. Many of the issues of pathophysiology 
still have to be addressed against Myocardial Injury in a Non-cardiac 
Surgery (MINS). Several investigations report mechanisms of MINS 
but sill more studies are required to establish strategies to preclude 
MINS and manage patients with this diagnosis in order to mitigate 
such mortalities. This manuscript aims to increase awareness about 
MINS as it is observed that MINS frequently appears in clinical practise 
and typically prevails in older patients with cardiovascular disease, so 
clinicians should be sensitized for this consequential complication. 
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Introduction
Intra-operative mortality from anaesthesia is now less and 
so not easy to measure, but Myocardial Infarction (MI), 
usually referred to as a heart attack, is now one of the 
leading fatalities caused in surgical patients, mostly older 
than 45 years of age.1 In such cases, the mortality rate is 
around 10% in 30 days.2 The elevation of troponin from 
cardiac ischemia is a modern description of myocardial 
injury in a non-cardiac surgery known as MIMS.3,4 Several 
studies have reported a large number of non-cardiac cases 
to have ischemic myocardial injuries and do not meet the 
universal concept of myocardial infarctions.5 MINS varies 
from MI, as it is specifically identified by an elevation of 
troponin with or without the signs and symptoms of cardiac 
ischemia.6 This does not cover myocardial injuries aroused 

by nonischemic causes like sepsis, acute fibrillation of the 
atrium, pulmonary embolism or renal failure; nor does 
it cover chronically high troponin levels.7 The aetiologies 
of high-scale hsTn measurements were adjudicated in 
peri-operative ischemia, from the cohort studies of non-
cardiac surgery patients who were regularly monitored 
and in them the elevations in troponin were found to be 
associated with risk of death.8 This document explores 
various studies in this direction, relating to myocardial 
injuries in non-cardiac surgery.

Literature Review
Prevention of myocardial injury after noncardiac surgery has 
drawn has increasing attention in recent literature. Table 
1, presents recent literature of related works.
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Author/ 
year Paper/ report Inference Ref. 

No.

Botto et al., 
2014

Myocardial injury after 
noncardiac surgery and its 

association with short-term 
mortality

There were 315 out of 1627 with MI out of whom 56 
died as Troponin I had been increased in 19% and may be 

linked with death risk, it would be useful for post-operative 
troponin surveillance to improve patients’ prognosis.

9

Abbott TEF, 
et al., 2015

Association between 
intraoperative heart rate and 

postoperative myocardial 
injury in patients following 

non-cardiac surgery

High heart rate is connected to myocardial damage and 
also mortality however, minimum heart rate was allied with 
myocardial injury only and not connected to the mortality.

10

Mauermann, 
E, Puelacher 

C, Lurati 
Buse G, 2016

Myocardial injury after 
noncardiac surgery: an 

underappreciated problem 
and current challenges

The system triggering a MINS is expected to shift in the 
direction of myocardial oxygen rather than a rupture or 

thrombosis of the coronary artery. It would be helpful to 
work on minimising myocardial imbalance of Oxygen to 

ensure optimal perioperative medications.

11

Ogedengbe 
A, 2017

Predictors of health related 
quality of life among 
hypertensive patients 

attending general outpatient 
clinic in Federal Medical 

Centre OWO, Ondo State.

Patients with PMI had six times 30-day mortality relative to 
people without PMI and sepsis had poorer prognosis with 

one in three patients dying within 30 days. ECG has low 
sensitivity and cardiac troponin is susceptible to the clinical 

diagnosis of PMI. Diabetes, hypertension, deranged with 
profile, smoking and ischemic heart disease are risk factors 
of PMI. PMI has been stated to be the highest in vascular 

surgery.

12

Puelacher 
Christian et 

al., 2016

Perioperative Myocardial 
Injury after Noncardiac 

Surgery Incidence, Mortality, 
and Characterization

Perioperative Myocardial Injury (PMI) was observed in one 
out of seven patients with elevated cardiovascular risk 

by increased levels of troponin. There is a variation in the 
presentation of PMI and acute Myocardial Infarction. In PMI 
patients, 30-day mortality is 6 times more. PMI is also linked 

to extracardiac causes such as sepsis.

13

Álvarez-
García J, de 

Nadal M, 
Popova E, 

2019

Myocardial Injury After  
Noncardiac  Surgery. Could  

Dabigatran Be a First Step in  
Its Management?

Patients whose cardiovascular risk is very high and 
are undergoing major surgery without perioperative 

complications, if they have elevated level of troponin in the 
first days and if they are given Low dose of dabigatran, it 

may benefit them after assessment of bleeding risk.

14

Puelacher 
Christian et 

al., 2020

Etiology of Peri-Operative 
Myocardial Infarction/ Injury 
After Noncardiac Surgery and 

Associated Outcome

PMI is a heterogeneous condition of various pathologies, 
namely type-1 MI due to plaque rupture and type-2 MI due 

to oxygen supply-demand mismatch. Other extracardiac 
cause such as sepsis, pulmonary embolism are also 

associated with PMI.

15

From previous research it is seen that, although several 
randomised trials have been undertaken but MINS 
mechanism remain uncertain. Preventive steps and 
therapies to avoid or cure MINS also have been found to 
be lacking. During present time and circumstances prevalent 
nowadays the human race which is best of all species on the 
planet is terrified to come out without precautions because 
of coronavirus and same happens to people undertaking 
surgeries during these periods leading to preference for 
emergency surgeries only.  This means that more knowledge 

is required to be obtained through procedures in order to 
obtain a greater outcome linked to Myocardial injury and its 
association with mortality following noncardiac surgery. 16

Conclusion
From the multiple works that were documented in past 
studies, one of the major cause of morbidity and mortality 
after the non-cardiac procedure is cardiac complications. 
The literature revealed that in general there is a high 
prevalence of MINS during surgeries around 10 percent, 
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with substantial association with 30-day mortality. However, 
the improvements can be achieved for the high cardiac 
risk patient, by identifying relevant risk factors. A greater 
emphasis must be given to MINS and its care as it has a 
substantial correlation with postoperative morbidity and 
mortality. During clinical noncardiac surgery, high troponin 
has a predictive effect during the perioperative phase and 
operative teams should be trained for unexpected effects 
so that during non-cardiac surgery, they can be detected, 
assessed and treated in time. The timeframe between 
the elevation of troponin and death can cause physicians, 
initiating medical treatment for myocardial ischemia, to 
change the prognosis. Thus the findings of this study stress 
the need for identifying relevant risk factors and more 
advanced studies on MINS to recognise different risk factors 
and optimal therapeutic strategies for clinical variables.
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