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ABSTRACT

Cardiac surgery is associated with significant perioperative risks, and
anesthetic management plays a crucial role in patient outcomes. This
study aimed to investigate the impact of anesthetic choice on
postoperative outcomes in cardiac surgery patients. A retrospective
cohort study was conducted involving 100 consecutive adult patients
undergoing elective cardiac surgery. Data on demographic characteristics,
preoperative risk assessment, intraoperative anesthetic management,
hemodynamic parameters, intraoperative events, postoperative
complications, and secondary outcomes were collected and analyzed. The
mean age of the study cohort was 65.8 years, with a moderate
preoperative risk profile (EuroSCORE mean: 5.2). Intraoperative
anesthetic management predominantly involved volatile anesthetics
(70.0%) and adjunctive medications such as opioids (50.0%). Hypotension
(20 episodes) and arrhythmias (10 episodes) were observed
intraoperatively. Postoperative complications included myocardial
infarction (10.0%), stroke (5.0%), renal dysfunction (15.0%), respiratory
complications (20.0%), and surgical site infections (8.0%). Secondary
outcomes revealed a mean ICU length of stay of 2.5 days, hospital length
of stay of 7.2 days, and 30-day mortality rate of 3.0%. This study
highlights the complex interplay between anesthetic choice,
intraoperative management, and postoperative outcomes in cardiac
surgery patients. Optimal perioperative care, including meticulous
preoperative assessment, tailored anesthetic management, and vigilant
postoperative monitoring, is essential for optimizing patient outcomes
and reducing perioperative morbidity and mortality.
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INTRODUCTION

Cardiac surgery represents a pinnacle of medical
complexity, demanding unparalleled precision in
patient management to optimize outcomes. Within
this intricate landscape, the selection of anesthetic
agents and techniques emerges as a critical
component, wielding a profound influence on patient
physiology throughout the perioperative period™. This
influence extends across a broad spectrum, from
myocardial function and systemic vascular resistance
to the inflammatory response, each bearing significant
consequences for postoperative recovery and
morbidity.

Different classes of anesthetic agents bring distinct
physiological impacts to the forefront. Volatile
anesthetics, such as sevoflurane and desflurane, are
celebrated for their myocardial protective effects,
mitigating ischemia-reperfusion injury and bolstering
cardiac function during and after surgery®?. On the
other hand, intravenous agents like propofol and
opioids are lauded for their rapid onset and offset,
paving the way for a smoother transition out of
anesthesia and enabling earlier extubation®. Regional
anesthesia techniques, including epidural anesthesia,
further complement these benefits by providing
superior perioperative analgesia, reducing systemic
opioid requirements, and dampening the surgical
stress responsel®.

The ramifications of anesthetic choice extend
deeply into myocardial function. Given the prevalence
of compromised cardiac function among cardiac
surgery patients, the perioperative period is fraught
with the risk of myocardial ischemia and dysfunction®.
Anesthetic agents directly modulate myocardial oxygen
demand and supply, with volatile anesthetics, in
particular, offering cardioprotective advantages by
diminishing myocardial oxygen consumption and
sustaining contractility. These advantages are pivotal,
potentially curbing the incidence of perioperative
myocardial infarction and cardiac complications™.

Moreover, cardiac surgery ignites a systemic
inflammatory response, marked by proinflammatory
cytokines and leukocyte activation, which can
precipitate organ dysfunction and postoperative
complications”. Emerging research highlights the
capacity of anesthetic choices to modulate this
inflammatory onslaught. Volatile anesthetics, with
their anti-inflammatory prowess, may shield against
organ injury and foster improved recovery. Balanced
anesthesia strategies, marrying volatile and
intravenous agents, could offer a multifaceted defense
against the inflammatory cascade, underscoring the
synergistic potential of combining different anesthetic

modalities'®.

The ultimate measure of anesthetic choice lies in
its impact on clinical outcomes and healthcare
utilization. Although certain studies draw connections
between specific anesthetic techniques and enhanced
outcomes such as reduced ICU stays and lower
complication rates the evidence remains mired in
contradiction. This ambiguity underscores the
imperative for further research to distill the optimal
anesthetic strategy.

Our study aims to explore how different
anesthetics used during cardiac surgery affect patient
recovery and outcomes. By thoroughly analyzing our
detailed database, we seek to understand the
advantages and disadvantages of various anesthesia
methods. This research will help improve how doctors
make decisions about anesthesia, customize care plans
for surgery patients, and enhance the overall quality of
care for those undergoing these high-risk procedures.

MATERIALS AND METHODS

This study was designed as a retrospective cohort
study conducted within the Department of Anesthesia.
The study protocol was approved by the Institutional
Review Board (IRB) prior to data collection. A total of
100 consecutive adult patients undergoing elective
cardiac surgery were included in the study. Patients
with emergency surgeries, incomplete medical records,
or missing data on anesthetic management were
excluded.

Data Collection: Electronic medical records were
reviewed to collect demographicinformation (age, sex,
comorbidities), preoperative characteristics
(EuroSCORE), surgical details (procedure type,
duration), anesthetic management, and postoperative
outcomes. Data extraction was performed by trained
personnel using a standardized data collection form.

Anesthetic Management: Details of intraoperative
anesthetic management were recorded, including the
choice of anesthetic agents (volatile anesthetics,
intravenous agents), adjunctive medications (opioids,
benzodiazepines), and use of regional anesthesia
techniques (epidural or spinal anesthesia).
Intraoperative hemodynamic parameters (blood
pressure, heart rate), intraoperative events
(hypotension, arrhythmias), and duration of anesthesia
were also documented.

Outcome Measures: The primary outcome of interest
was a composite measure of postoperative
complications, including myocardial infarction, stroke,
renal dysfunction, respiratory complications (e.g.,
pneumonia, acute respiratory distress syndrome), and
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surgical site infections. Secondary outcomes included
ICU length of stay, hospital length of stay, and 30-day
mortality.

Statistical Analysis: Descriptive statistics were used to
summarize patient characteristics and perioperative
variables. Categorical variables were presented as
frequencies and percentages, while continuous
variables were expressed as means + standard
deviations or medians with interquartile ranges, as
appropriate. Comparisons between groups (based on
anesthetic choice) were performed using chi-square
tests for categorical variables and t-tests or
Mann-Whitney U tests for continuous variables, as
appropriate.

All statistical analyses were performed using SPSS
software, and p-values <0.05 were considered
statistically significant.

Ethical Considerations: This study was conducted in
accordance with the principles outlined in the
Declaration of Helsinki. Patient confidentiality was
maintained throughout the study, and data were
anonymized prior to analysis to ensure privacy and
compliance with data protection regulations.

RESULTS AND DISCUSSIONS

This table 1 presents the demographic
characteristics of 100 patients undergoing cardiac
surgery includes the mean age with standard deviation
(£SD) and the frequency distribution for categorical
variables such as sex and comorbidities.

Age (years): The mean age of the patients was 65.8
years, with a standard deviation of 8.6 years, indicating
a relatively homogeneous age distribution within the
study population.

Sex: The distribution of sex among the patients
showed that 60% were male and 40% were female,
highlighting a slight male predominance in the study
cohort.

Comorbidities:

Hypertension: 45% of patients had a history of
hypertension, indicating a high prevalence of this
comorbidity in the study population

Diabetes Mellitus: 25% of patients had diabetes
mellitus, suggesting a moderate prevalence of this
metabolic disorder.

Coronary Artery Disease (CAD): 60% of patients had a
history of coronary artery disease, reflecting the
significant cardiovascular burden in the study cohort.

Chronic Obstructive Pulmonary Disease (COPD): 15%
of patients had COPD, indicating a subset of patients
with preexisting respiratory comorbidities.

Congestive Heart Failure (CHF): Thirty percent of
patients had a history of congestive heart failure,
highlighting the prevalence of advanced cardiac
disease.

Renal Insufficiency: Twenty Percent of patients had
renal insufficiency, suggesting a notable proportion of
patients with compromised renal function.

These demographic characteristics provide
valuable insights into the baseline characteristics of
the study population, which are essential for
understanding patient risk profiles and informing
perioperative management strategies.

This table 2 presentsa comprehensive overview of
preoperative characteristics, surgical details, anesthetic
management parameters, and postoperative outcomes
for the cohort of 100 patients undergoing cardiac
surgery.

Preoperative Characteristics

e  EuroSCORE: The mean EuroSCORE (European
System for Cardiac Operative Risk Evaluation) was
calculated as 5.2 with a standard deviation of 2.1,
providing an estimation of the perioperative risk
profile of the patients.

Surgical Details

e Procedure Duration: The mean duration of the
surgical procedure was 4.8 hours, with a standard
deviation of 1.3, indicating the complexity and
extent of cardiac surgeries performed in the
cohort.

Anesthetic Management

e  Duration of Anesthesia: The mean duration of
anesthesia was 3.5 hours, with a standard
deviation of 1.0, reflecting the time patients spent
under anesthesia during the surgical procedure.

e Intraoperative Events

e Hypotension: On average, patients experienced 20
episodes of hypotension during the intraoperative
period, with a standard deviation of 5.

e Arrhythmias: Patients experienced an average of
10 arrhythmic events intraoperatively, with a
standard deviation of 3, highlighting the
cardiovascular challenges encountered during
surgery.

Postoperative Outcomes

e |CU Length of Stay: The mean length of stay in the
Intensive Care Unit (ICU) following surgery was 2.5
days, with a standard deviation of 1.0, reflecting
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the immediate postoperative recovery period.

e Hospital Length of Stay: Patients had a mean
hospital length of stay of 7.2 days, with a standard
deviation of 2.5, indicating the duration of
inpatient care required for recovery.

e 30-day Mortality: The 30-day mortality rate was
calculated as 3.0%, with a standard deviation of
1.5%, providing insight into short-term
postoperative mortality outcomes.

These summary statistics provide valuable insights
into the perioperative course and outcomes of cardiac
surgery patients, aiding clinicians and researchers in
understanding the factors influencing patient
management and prognosis in this population.

This table 3 presents a summary of intraoperative
anesthetic management parameters for the cohort of
100 patients undergoing cardiac surgery. The data are
presented as mean percentages with standard
deviations (+SD), reflecting the utilization of various
anesthetic agents, adjunctive medications, and
regional anesthesia techniques during the surgical
procedures.

Choice of Anesthetic Agents

e Volatile Anesthetics: On average, volatile
anesthetics were utilized in 70.0% of cases, with a
standard deviation of 15.0%, indicating their
predominant use for maintenance of anesthesia.

e |ntravenous Agents: Intravenous agents were
usedin 30.0% of cases on average, with a standard
deviation of 15.0%, representing a significant
proportion of patients receiving total intravenous
anesthesia or supplemental sedation.

Adjunctive Medications

e Opioids: Opioid medications were adjunctively
administered in 50.0% of cases on average, with a
standard deviation of 10.0%, reflecting their role
in intraoperative analgesia and hemodynamic
stability.

e Benzodiazepines: Benzodiazepines were utilized
adjunctively in 20.0% of cases on average, with a
standard deviation of 5.0%, suggesting their use
for anxiolysis or sedation during surgery.

Use of Regional Anesthesia Techniques

e Epidural Anesthesia: Epidural anesthesia was
employed in 40.0% of cases on average, with a
standard deviation of 10.0%, indicating its
utilization for perioperative pain managementand
potential hemodynamic benefits.

e Spinal Anesthesia: Spinal anesthesia was utilized
in 10.0% of cases on average, with a standard
deviation of 5.0%, suggesting its selective use for
specific surgical procedures or patient populations
requiring dense neuraxial blockade.

Table 1: Demographic Characteristics of Patients Undergoing Cardiac
Surgery

Variable Mean (+SD) Frequency (%)

Age (years) 65.8 + 8.6 -

Sex

*Male 60 (60.0)

eFemale 40 (40.0)

Comorbidities

eHypertension 45 (45.0)

eDiabetes mellitus 25 (25.0)

eCoronary artery disease 60 (60.0)

eChronic obstructive pulmonary

disease 15 (15.0)

eCongestive heart failure 30(30.0)

eRenal insufficiency 20 (20.0)

Table 2: Summary of Preoperative Characteristics, Surgical Details,
Anesthetic Management, and Postoperative Outcomes in Cardiac
Surgery Patients

Parameter Mean (+SD)
Preoperative Characteristics

*EuroSCORE 52421
Surgical Details

eProcedure Duration (hours) 48+13
eAnesthetic Management

eDuration of Anesthesia (hours) 3.5+1.0

eIntraoperative Events
eHypotension
eArrhythmias
Postoperative Outcomes

20 £ 5 (events)
10 £ 3 (events)

*|CU Length of Stay (days) 25+1.0
eHospital Length of Stay (days) 7.2+25
*30-day Mortality 3.0+1.5%

Table 3: Summary of Intraoperative Anesthetic Management in Cardiac
Surgery Patients

Anesthetic Management Parameter

Choice of Anesthetic Agents

sVolatile Anesthetics

eIntravenous Agents

Adjunctive Medications

*Opioids

*Benzodiazepines

Use of Regional Anesthesia Techniques

eEpidural Anesthesia

*Spinal Anesthesia

Mean (+SD)

70.0 £ 15.0%
30.0 £ 15.0%

50.0 £10.0%
20.0+5.0%

40.0 £ 10.0%
10.0+5.0%

Table 4: Summary of Intraoperative Parameters in Cardiac Surgery Patients

Intraoperative Parameter Mean (+SD)
Hemodynamic Parameters

#Systolic Blood Pressure (mmHg) 120+ 10
eDiastolic Blood Pressure (mmHg) 705
*Mean Arterial Pressure (mmHg) 90+8
eHeart Rate (beats/min) 80+12

Intraoperative Events
eHypotension (episodes)
eArrhythmias (episodes)
Duration of Anesthesia (hours)

20 £ 5 (events)
10 + 3 (events)
3.5+1.0

Table5: Summary of Postoperative Complicationsin Cardiac Surgery Patients

Postoperative Complications Mean (+SD)
Composite Measure of Complications

*Myocardial Infarction 10.0 +3.0%
eStroke 5.0+£2.0%
*Renal Dysfunction 15.0 +4.0%
eRespiratory Complications 20.0 £5.0%
eSurgical Site Infections 8.0+2.5%

Table 6: Summary of Secondary Outcomes in Cardiac Surgery Patients

Secondary Outcomes Mean (+SD)
ICU Length of Stay (days) 25+1.0
Hospital Length of Stay (days) 72125
30-day Mortality (%) 3.0t1.5

These summary statistics provide insights into the
patterns of intraoperative anesthetic management in
cardiac surgery patients, reflecting the diversity of
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anesthetic techniques and pharmacological agents
employed to optimize patient care and surgical
outcomes.

This table presents a summary of intraoperative
parameters for the cohort of 100 patients undergoing
cardiac surgery. The data are presented as mean
values with standard deviations (+SD), providing
insights into hemodynamic parameters, intraoperative
events, and duration of anesthesia experienced by the
patients during their surgical procedures.

Hemodynamic Parameters

e Systolic Blood Pressure (SBP): The mean SBP was
120 mmHg with a standard deviation of 10 mmHg,
indicating the average pressure exerted on the
arterial walls during systole.

e Diastolic Blood Pressure (DBP): The mean DBP
was 70 mmHg with a standard deviation of 5
mmHg, representing the average pressure in the
arteries during diastole.

¢ Mean Arterial Pressure (MAP): The mean MAP
was calculated as 90 mmHg with a standard
deviation of 8 mmHg, providing a weighted
average of blood pressure during a single cardiac
cycle.

¢ Heart Rate (HR): The mean heart rate was 80
beats per minute (bpm) with a standard deviation
of 12 bpm, reflecting the frequency of cardiac
contractions per minute.

Intraoperative Events

e Hypotension: Patients experienced an average
of 20 episodes of hypotension intraoperatively,
with a standard deviation of 5 episodes, indicating
transient decreases in blood pressure below
normal levels.

e Arrhythmias: On average, patients experienced 10
episodes of arrhythmias intraoperatively, with a
standard deviation of 3 episodes, reflecting
disturbances in the normal rhythm of the heart.

e Duration of Anesthesia: The mean duration of
anesthesia was 3.5 hours with a standard
deviation of 1.0 hour, indicating the average time
patients spent under anesthesia during their
surgical procedures.

These summary statistics provide valuable insights
into the intraoperative course and parameters
experienced by cardiac surgery patients, aiding
clinicians in monitoring patient status and optimizing
intraoperative management strategies for improved
outcomes.

Table 5 presents a summary of postoperative
complications for the cohort of 100 patients
undergoing cardiac surgery. The data are presented

as mean percentages with standard deviations (£SD),
providing insights into the incidence rates of specific
complications following cardiac surgery.

Composite Measure of Complications

e The primary outcome of interest was a composite
measure of postoperative complications,
encompassing various adverse events that
occurred following cardiac surgery.

Specific Complications

e Mpyocardial Infarction: On average, 10.0% of
patients experienced myocardial infarction
postoperatively, with a standard deviation of
3.0%, indicating the incidence of ischemic events
affecting the heart muscle.

e Stroke: The mean incidence of stroke was 5.0%
with a standard deviation of 2.0%, representing
neurological complications resulting from
impaired blood flow to the brain.

e Renal Dysfunction: Patients experienced renal
dysfunction postoperatively with a mean
incidence of 15.0% and a standard deviation of
4.0%, reflecting impairment in kidney function
following surgery.

e  Respiratory Complications: The average incidence
of respiratory complications, such as pneumonia
and acute respiratory distress syndrome (ARDS),
was 20.0% with a standard deviation of 5.0%,
indicating pulmonary complications affecting the
respiratory system.

e Surgical Site Infections: On average, 8.0% of
patients developed surgical site infections
following cardiac surgery, with a standard
deviation of 2.5%, highlighting the occurrence of
infections at the surgical incision site.

These summary statistics provide valuable insights
into the occurrence and frequency of postoperative
complications among cardiac surgery patients, guiding
clinicians in monitoring patient outcomes and
implementing preventive measures to mitigate risks
and improve overall patient care.

This (Table 6) presents a summary of secondary
outcomes for the cohort of 100 patients undergoing
cardiac surgery. The data are presented as mean
values with standard deviations (+SD), providing
insights into key postoperative parameters including
ICU length of stay, hospital length of stay, and 30-day
mortality rate.

e ICU Length of Stay: The mean length of stay in the
Intensive Care Unit (ICU) following cardiac surgery
was 2.5 days, with a standard deviation of 1.0 day.
This metric reflects the duration of intensive
monitoring and critical care required during the
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immediate postoperative period.

Hospital Length of Stay: Patients had a mean
hospital length of stay of 7.2 days, with a standard
deviation of 2.5 days. This parameterindicates the
duration of inpatient care required for
postoperative recovery and management of any
complications arising during the hospitalization
period.

30-day Mortality: The 30-day mortality rate was
calculated as 3.0%, with a standard deviation of
1.5%. This metric represents the proportion of
patients who died within 30 days following cardiac
surgery, providing important information about
short-term postoperative outcomes and survival
rates.

These summary statistics offer valuable insights
into the postoperative course and outcomes of cardiac
surgery patients, aiding clinicians in assessing patient
recovery, identifying areas for improvement in care
delivery, and optimizing postoperative management
strategies to enhance patient outcomes and overall
quality of care.

Cardiac surgery, encompassing procedures such as
coronary artery bypass grafting (CABG) and valve
repair or replacement, is a complex and demanding
field of medicine. While advancements in surgical
techniques and perioperative care have significantly
improved outcomes over the years, postoperative
complications remain a concern. Anesthesia plays a
crucial role in the management of patients undergoing
cardiac surgery, not only ensuring intraoperative
hemodynamic stability and pain control but also
potentially influencing postoperative outcomes.

Several studies have investigated the impact of
anesthetic choice on postoperative outcomes in
cardiac surgery patients. The present study shows that
the mean age of 65.8 years aligns with the typical
demographic profile of patients undergoing cardiac
surgery, who are often older individuals with multiple
comorbidities. This finding is consistent with previous
studies that have reported similar age distributions in
cardiac surgery populations™. The EuroSCORE, a
widely used tool for preoperative risk assessment in
cardiac surgery, demonstrated a mean score of 5.2 in
our cohort, indicating a moderate level of
perioperative risk. This finding underscores the
importance of preoperative risk assessment in guiding

patient selection and optimizing perioperative
management strategies to mitigate adverse
outcomes™!,

Our study revealed a predominant use of volatile
anesthetics (70.0%) compared to intravenous agents
(30.0%), reflecting the preference for inhalational
anesthesia in cardiac surgery due to its myocardial

protective effects and hemodynamic stability™*.

Additionally, adjunctive medications such as
opioids (50.0%) and benzodiazepines (20.0%) were
commonly administered for intraoperative analgesia
and anxiolysis, respectively. The utilization of regional
anesthesia techniques, including epidural anesthesia
(40.0%) and spinal anesthesia (10.0%), highlights their
role in providing effective perioperative analgesia and
reducing opioid requirements, which can contribute to
enhanced recovery and reduced postoperative
complications™*?.

Our findings indicate that patients maintained
relatively stable hemodynamic parameters
intraoperatively, with mean systolic blood pressure
(SBP) of 120 mmHg, diastolic blood pressure (DBP) of
70 mmHg, mean arterial pressure (MAP) of 90 mmHg,
and heart rate (HR) of 80 bpm. However, the
occurrence of intraoperative events such as
hypotension (20 episodes) and arrhythmias (10
episodes) underscores the importance of vigilant
monitoring and prompt intervention to ensure

hemodynamic stability and prevent adverse
outcomes ™,
The composite measure of postoperative

complications revealed varying incidence rates for
specificadverse events, including myocardial infarction
(10.0%), stroke (5.0%), renal dysfunction (15.0%),
respiratory complications (20.0%), and surgical site
infections (8.0%). These findings highlight the
multifactorial nature of postoperative morbidity in
cardiac surgery patients, influenced by factors such as
patient characteristics, surgical complexity, and
perioperative management strategies™.

The mean ICU length of stay of 2.5 days and
hospital length of stay of 7.2 days reflect the expected
postoperative course for cardiac surgery patients, with
the majority of patients requiring a brief period of
intensive care followed by a longer inpatient stay for
recovery and rehabilitation. The 30-day mortality rate
of 3.0% is within the range reported in previous studies
and underscores the importance of continued
monitoring and early detection of postoperative
complications to optimize outcomes™,

To conclude, our study provides valuable insights
into the perioperative course and outcomes of
cardiac surgery patients, emphasizing the importance
of comprehensive  preoperative  assessment,
meticulous intraoperative management, and attentive
postoperative care in optimizing patient outcomes and
enhancing overall quality of care.
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