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Abstract
Introduction: Postoperative myocardial infarction (PMI) is a severe complication after cardiac surgery, significantly impacting 
patient outcomes. acute PMi after cardiac surgery is an infrequent event that can evolve rapidly and become a potentially life-
threatening complication. Multiple factors are associated with acute PMi after cardiac surgery and may vary by the type of surgical 
procedure performed. Although the criteria defining nonprocedural myocardial ischemia are well established, there are no universally 
accepted criteria for diagnosing acute PMi. this retrospective study analyzed 600 patients who underwent cardiac surgery at a single 
center over one year. the incidence, diagnosis, and management of PMi were evaluated, focusing on diagnostic methods, therapeutic 
interventions, and the role of intra-aortic balloon pumps (IABPs). Our findings provide insights into the anesthesiologist’s role in 
identifying and managing PMi, highlighting strategies to reduce morbidity and mortality in this high-risk population.
Conclusion: early detection and tailored management of PMi are vital to reducing complications. anesthesiologists and intensive 
care teams are key in optimizing outcomes through advanced support measures like intra-aortic balloon pumps. These findings, 
which provide practical insights to enhance perioperative care, empower us to manage this high-risk population better.
Keywords: PMi, cardiac surgery, iaBP, perioperative care, anesthesiology, morbidity, mortality.
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occurring any time from arrival in the intensive care unit to 
discharge) is more complex than the diagnosis of ischemia 
in the non-postoperative setting because of potential 
confounders related to the recent surgery and postoperative 
treatments. PMi is a serious complication following cardiac 
surgery, with reported incidences ranging from 5% to 15% 
depending on patient risk profiles and surgical complexity 
[1, 2]. Prompt diagnosis and effective management are 
crucial for improving outcomes.

The anesthesiologist’s role is pivotal, as perioperative 
monitoring and decision-making can help detect PMi early 
and guide interventions. this study aims to analyze the 
incidence of PMi in 600 cardiac surgery patients, focusing 
on diagnostic criteria, treatment modalities, and outcomes, 
including using iaBPs. Your role as an anesthesiologist is 
crucial in this process, and your expertise is invaluable in 
optimizing patient outcomes.

Introduction

acute postoperative myocardial ischemia (PMi) after 
cardiac surgery is an infrequent event but can evolve 
rapidly and become a potentially severe complication. the 
diagnosis of acute PMI (defined here as myocardial ischemia 
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Materials and Methods

Our study design is a retrospective cohort study. The 
population included in this study is 600 adult patients who 
underwent cardiac surgery between January and December 
2023 at a single tertiary care center, University 
Hospital Center “Mother Teresa,” in Tirana, 
Albania.  We used the inclusion criteria for 
patients undergoing elective or emergency 
coronary artery bypass grafting (CABG), valve 
surgeries, or combined procedures.

Patients with preoperative myocardial 
infarction (MI) within 48 hours of surgery 
or incomplete postoperative data in the last 
year, 2023, were excluded from the study. 
The data collected were patient demographics 
(age, sex, comorbidities) and surgery type 
(CABG, valve surgery, combined). We studied 
diagnostic methods for PMI (ECG, biomarkers, 
echocardiography), management strategies (medical 
therapy, IABP usage), and outcomes (ICU stay, mortality).

Acute PMI after cardiac surgery is usually 
asymptomatic because patients are often incapable of 
reporting classic ischemic indicators in the early period due 
to the effects of postoperative pain management (anesthesia 
and analgesia) and the masking effect of symptoms related 
to surgery (pain, nausea, fatigue). Furthermore, acute PMI 
is difficult to distinguish from myocardial infarction. In 
the Fourth Universal Definition of Myocardial Infarction, 
there is no consensus on the troponin cutoff points that 
differentiate cardiac procedural myocardial ischemia from 
myocardial infarction. 

PMI was diagnosed based on the Fourth Universal 
Definition of Myocardial Infarction, requiring a significant 
elevation in cardiac troponin (≥10 times the 99th percentile 
upper reference limit) with supporting evidence of 
myocardial ischemia (ECG changes, new wall motion 
abnormalities, or angiographic findings)[3]

Results

Patient Demographics: The study included 600 patients, 
with a mean age of 63 years (range 45–82). Of these, 410 
were male (68.3%), and 190 were female (31.7%).

Table 1 shows comorbidities such as Hypertension 
(65%), diabetes (50%), and hyperlipidemia (48%). The 
surgical procedures included CABG (360 patients (60%), 
valve surgery (180 patients (30%), and combined procedures 
(60 patients (10%).

This study’s total number of PMI cases was  54 patients 
(9%). The CABG group had 30 360 cases (8.3%), the valve 
surgery group had 18 180 cases (10%), and the combined 
procedures group had 6 60 cases (10%).

Graph 4 describes the diagnostic methods used. 
Elevated cardiac troponins: all 54 cases (100%).

ECG changes: 40 cases (74%), including ST-segment 
elevation (18%), ST-segment depression (38%), and new-
onset left bundle branch block (18%). Echocardiographic 
findings (new wall motion abnormalities): 32 cases (59%), 
as shown in Table 2.

Parameter  

Mean age (years)
Male (%)
Hypertension (%) 
Diabetes (%)
Surgical Type: CABG (%)
Surgical Type: Valve (%)
Combined Procedures (%) 

 PMI Group
(n=54) 
66 ± 10
70.4%
72.2%
57.4%
55.6%
33.3%
11.1%

Non-PMI 
Group (n=546)

63 ± 12
68.1%
64.6%
49.6%
61.2%
29.7%
9.1%

Total Cohort 
(n=600)
63 ± 12
68.3%
65.0%
50.0%
60.0%
30.0%
10.0%

Diagnostic Modality

Elevated Troponins 
ECG Changes  
ST-Segment Elevation
ST-Segment Depression  
New LBBB 
Echocardiography (WMA) 

PMI Cases 
(n=54) 

54
40 
10 
21
10  
32 

Percentage 
(%)

100%
74%
18%
38%
18%
59%

Table 2: Diagnostic Methods for PMI

Management of PMI: 35 patients (65%) were managed 
with medical treatment alone. Two patients (4%) underwent 
coronary artery bypass re-intervention. IABP was placed 
in 15 patients (28%) of PMI cases. Graph 1 shows the 
incidence of PMI according to the surgical type performed. 

IABP Usage in the entire Cohort: Total IABP usage: 
30/600 patients (5%). 15/54 (28%) of PMI cases required 
IABP as treatment according to the indications as seen in 
Graph 2: Cardiogenic shock (67%) and refractory ischemia 
(33%).

Postoperative Outcomes: We used ICU stay as the leading 
indicator of postoperative outcomes in our patients and 
compared the 30-day mortality in each group, as seen in 
Graph 3.

The ICU stay was significantly more extended in the 
PMI group (>3 days): 38 PMI patients (70%) vs. 120 non-
PMI patients (22%). Graph 5 shows the duration of the ICU 
stay in the two groups.

30-day mortality was also significantly higher in
the PMI group, 8/54 (14.8%),  and in the non-PMI group, 
10/546 (1.8%).
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A bar chart compares PMI incidence across CABG, 
valve surgeries, and combined procedures.

Graph 4: Distribution of Diagnostic Modalities

The ICU stay was significantly more extended in the PMI group (>3 days): 38 PMI patients (70%) vs. 

120 non-PMI patients (22%). Graph 5 shows the duration of the ICU stay in the two groups.

30-day mortality was also significantly higher in the PMI group, 8/54 (14.8%), and in the non-PMI

group, 10/546 (1.8%).

Graph 1: Incidence of PMI by Surgical Type

A bar chart compares PMI incidence across CABG, valve surgeries, and combined procedures.

Graph 2: IABP Usage and Outcomes

Here is a pie chart showing the indications for IABP in PMI cases: cardiogenic shock (67%) and 
refractory ischemia (33%).

The ICU stay was significantly more extended in the PMI group (>3 days): 38 PMI patients (70%) vs. 

120 non-PMI patients (22%). Graph 5 shows the duration of the ICU stay in the two groups.

30-day mortality was also significantly higher in the PMI group, 8/54 (14.8%), and in the non-PMI

group, 10/546 (1.8%).

Graph 1: Incidence of PMI by Surgical Type

A bar chart compares PMI incidence across CABG, valve surgeries, and combined procedures.

Graph 2: IABP Usage and Outcomes

Here is a pie chart showing the indications for IABP in PMI cases: cardiogenic shock (67%) and 
refractory ischemia (33%).

Graph 1: Incidence of PMI by Surgical Type

Graph 2: IABP Usage and Outcomes

Here is a pie chart showing the indications for IABP 
in PMI cases: cardiogenic shock (67%) and refractory 
ischemia (33%).

Graph 3: 30-Day Mortality Rates 

A line graph comparing the mortality rates between PMI and non-PMI groups.
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Discussion

PMI Incidence and Risk Factors: This study’s observed 9% 
incidence of PMI aligns with the expected range reported in 
the literature (5–15%)[1, 2]. This variability can be attributed 
to differences in patient demographics, comorbidities, and 
surgical complexities across studies. In recent studies, the 
incidence of myocardial infarction has been reported to range 
from 0.3% to 9.8% after isolated CABG and from 0.7% to 
11.8% after concomitant valvular surgery. The slightly 
higher PMI rates in valve surgeries (10%) and combined 
procedures (10%) compared to CABG (8.3%) underscore 
the impact of prolonged cardiopulmonary bypass (CPB) 
times and heightened myocardial vulnerability during these 
operations [4, 5].

Many factors may lead to acute PMI after cardiac 
surgery, and they differ by the type of surgical procedure 
performed, as seen in Figure 1.
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Figure 1. Mechanisms of postoperative myocardial ischemia after cardiac surgery.
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risks, consistent with the role of systemic inflammation and microvascular dysfunction in ischemia [3,

6]. Identifying such risk factors preoperatively can guide preventive strategies, including enhanced 

myocardial protection techniques.

Diagnostic Challenges: Clinical diagnosis of acute PMI in patients undergoing cardiac surgery is 

challenging. The reasons for this are multifactorial: Sedation may mask ischemic symptoms; there is 

distracting pain from either sternotomy or thoracotomy incisions; and hemodynamics after

extracorporeal circulation frequently require support with inotropic and vasoconstrictor infusions even 

in patients without myocardial injury. Diagnosis may be further confounded by other early 

postoperative complications such as tamponade due to pericardial effusions compromising myocardial

function. In a patient with failure to wean from cardiopulmonary bypass, new or unexpectedly high 

requirements for vasoactive support or mechanical circulatory support (MCS), postcardiotomy shock,

Figure 1. Mechanisms of postoperative myocardial 
ischemia after cardiac surgery.
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Patients with comorbidities like diabetes (50%) and 
Hypertension (65%) demonstrated higher PMI risks, 
consistent with the role of systemic inflammation and 
microvascular dysfunction in ischemia [3, 6]. Identifying 
such risk factors preoperatively can guide preventive 
strategies, including enhanced myocardial protection 
techniques.

Diagnostic Challenges: Clinical diagnosis of acute PMI 
in patients undergoing cardiac surgery is challenging. The 
reasons for this are multifactorial: Sedation may mask 
ischemic symptoms; there is distracting pain from either 
sternotomy or thoracotomy incisions; and hemodynamics 
after extracorporeal circulation frequently require support 
with inotropic and vasoconstrictor infusions even in patients 
without myocardial injury. Diagnosis may be further 
confounded by other early postoperative complications such 
as tamponade due to pericardial effusions compromising 
myocardial function. In a patient with failure to wean 
from cardiopulmonary bypass, new or unexpectedly 
high requirements for vasoactive support or mechanical 
circulatory support (MCS), postcardiotomy shock, low 
cardiac output syndrome, or chest pain out of proportion 
to usual incisional pain, further evaluation for acute PMI 
is warranted. This study reaffirms the diagnostic utility of 
cardiac troponins, ECG, and echocardiography in detecting 
PMI. The universal troponin elevation in PMI patients 
emphasizes its role as a sensitive biomarker; however, its 
specificity remains limited due to potential postoperative 
elevations unrelated to ischemia [7]. 

Hence, integrating biomarkers with imaging modalities 
such as echocardiography and advanced ECG analysis 
enhances diagnostic accuracy. While echocardiography 
identified wall motion abnormalities in 59% of PMI 
cases, its limited sensitivity highlights the need for real-
time perioperative imaging tools like transesophageal 
echocardiography (TEE). Future research could explore 
combining TEE with myocardial strain analysis to improve 
early ischemia detection.

Therapeutic Strategies: The predominance of medical 
management (65%) in PMI cases reflects the perioperative 
bleeding risks associated with interventions like PCI or 
repeat CABG [7]. PCI was not performed in any of the 
PMI cases because of their severity and the difficulty of 
transporting them to the hemodynamic operating room. 
However, careful multidisciplinary planning is essential.

The 28% utilization of IABP in PMI underscores its 
importance in managing cardiogenic shock and refractory 
ischemia [9, 10]. Despite controversies surrounding IABP 
efficacy, its mechanical circulatory support remains vital 
in hemodynamic stabilization during critical postoperative 
periods. Future studies could explore expanding the use of 
advanced mechanical support devices, such as extracorporeal 
membrane oxygenation (ECMO), for severe cases.

Outcome Analysis: The study’s findings on ICU stays 
and mortality rates reveal the profound impact of PMI on 
postoperative recovery. Patients with PMI had a nearly 
eightfold increase in 30-day mortality compared to non-
PMI patients (14.8% vs. 1.8%), emphasizing the urgency of 
preventive measures. Targeted perioperative optimization, 
such as beta-blockade and myocardial conditioning, could 
help mitigate such adverse outcomes.

Conclusion

PMI occurred in 9% of patients undergoing cardiac surgery 
in this cohort study, with significant impacts on morbidity 
and mortality. Troponin surveillance, multidisciplinary 
management, and timely interventions, including 
IABP placement, are essential to improve outcomes. 
Anesthesiologists play a crucial role in the early diagnosis 
and hemodynamic stabilization of PMI, emphasizing the 
need for vigilant perioperative care.
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