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Abstract

This study investigates the differential impacts of Propofol, Sevoflurane, and Desflurane on stress
responses in 150 elective surgery patients, emphasizing the importance of anesthetic choice in
patient care. Utilizing a prospective observational design at a tertiary care center, we measured
physiological stress markers (cortisol levels, heart rate, blood pressure) and psychological stress (via
the State-Trait Anxiety Inventory) before and after anesthesia administration. Results highlighted
Propofol's superior efficacy in significantly reducing both physiological and psychological stress
markers compared to Sevoflurane and Desflurane. This suggests that Propofol not only ensures
patient comfort during surgeries but also enhances postoperative recovery by mitigating stress
responses. Our findings advocate for a strategic selection of anesthetics to optimize patient
outcomes and satisfaction, positioning Propofol as a preferred choice for minimizing stress in
surgical settings. This research underscores the nuanced role of anesthetics in stress modulation,
contributing valuable insights into anesthetic practices aimed at improving surgical experiences and
patient well-being.

Introduction

Anesthetics, while indispensable for pain management during surgical procedures, interact with the
body's physiological and psychological systems in complex ways. The stress response, characterized
by the activation of the hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic nervous
system, can affect surgical outcomes and patient recovery. For instance, elevated stress levels have

Vol.30 No.2 (2023): JPTCP (656-660) Page | 656


https://jptcp.com/index.php/jptcp/issue/view/79

Stress Responses Related To The Effects Of Anesthetics”

been linked to increased postoperative pain, delayed wound healing, and even longer hospital
stays[1].

Moreover, individual variations in response to anesthetic agents suggest that some patients may
experience heightened stress responses, leading to adverse outcomes. This variability underscores
the need for personalized anesthetic care, which can only be achieved through a deeper
understanding of the mechanisms by which anesthetics influence stress responses[2].

Additionally, the psychological impact of surgery and anesthesia cannot be overlooked. Anxiety and
fear related to surgical procedures can exacerbate stress responses, further complicating the
anesthetic management and recovery process. Therefore, evaluating the psychological effects of
anesthetic agents is as crucial as assessing their physiological impacts[3].

Current research in the field has begun to shed light on these issues, but gaps remain in our
understanding of the specific effects of different anesthetic protocols on stress responses. This study
aims to fill these gaps by systematically comparing the physiological and psychological stress
responses induced by various anesthetics. By doing so, it seeks to inform clinical practice and
contribute to the development of more effective and patient-centered anesthetic strategies[4].

The significance of this research extends beyond academic interest; it has real-world implications
for improving patient experiences and outcomes in surgical settings. As such, this study represents
an important step forward in the ongoing effort to optimize anesthetic care through evidence-based
practices[5].

Materials and Methods

Study Design and Setting This prospective observational study was conducted at King Saud
University Medical City, Riyadh, Saudi Arabia. The research aimed to evaluate and compare the
effects of three widely used anesthetic agents on physiological and psychological stress responses in
patients scheduled for elective surgeries[11].

Participant Selection Patients aged 18 to 65 years, scheduled for elective surgery requiring general
anesthesia, were eligible. Exclusion criteria included a history of chronic pain, psychiatric disorders,
or known allergies to the study anesthetics. A total of 150 patients were recruited and randomly
assigned to one of three groups, corresponding to the anesthetic agent they received: Propofol,
Sevoflurane, or Desflurane[12].

Anesthetic Administration Anesthesia was administered according to standard clinical protocols.
Propofol group patients received an induction dose of 2 mg/kg, Sevoflurane patients were induced
with 2-3% inhaled Sevoflurane, and Desflurane patients received 6-8% inhaled Desflurane for
maintenance, adjusted to maintain a bispectral index score of 40-60[13].

Physiological Stress Markers Cortisol levels, heart rate, and blood pressure were recorded at three
time points: T1 - baseline (pre-anesthesia), T2 - immediately after induction, and T3 - 24 hours
postoperatively. Blood samples were collected to measure cortisol levels using enzyme-linked
immunosorbent assay (ELISA)[14].

Psychological Stress Markers Psychological stress was assessed using the State-Trait Anxiety
Inventory (STAI) administered one day before surgery (baseline) and 24 hours postoperatively[15].
Statistical Analysis Data were analyzed using SPSS version 26. Differences in stress markers
between groups were assessed using ANOVA for continuous variables and Chi-square tests for
categorical variables. Post-hoc pairwise comparisons were conducted using the Tukey test. A p-
value < 0.05 was considered statistically significant.

Results

Participant Demographics and Surgical Details The study included 150 patients equally divided
among the three anesthetic groups (Propofol, Sevoflurane, Desflurane). The demographic
composition was consistent across groups, with no significant differences in age, gender
distribution, or type of elective surgery, ensuring comparability[6].
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Physiological Stress Markers

« Cortisol Levels: Analysis revealed significant differences in cortisol levels post-anesthesia across
groups (p < 0.01). The Propofol group exhibited the smallest increase in cortisol levels, with
mean levels rising from 10 pg/dL (T1) to 15 pg/dL (T3), compared to more substantial increases
in the Sevoflurane and Desflurane groups[13].

« Heart Rate and Blood Pressure: Post-induction, the Propofol group showed minimal changes in
heart rate and blood pressure, significantly lower than those observed in the Sevoflurane and
Desflurane groups (p < 0.05).

Psychological Stress Markers

STAI Scores: The pre- to post-surgery STAI scores decreased across all groups, with the Propofol
group reporting the largest reduction in anxiety levels, indicating a significant difference in
psychological stress reduction between groups (p < 0.01).

Inter-group Comparisons Post-hoc analysis confirmed that patients in the Propofol group
experienced significantly lower physiological and psychological stress responses compared to those
in the Sevoflurane and Desflurane groups. These findings suggest Propofol as the most effective
agent in mitigating stress responses among the anesthetics studied[11].

Statistical Tables

o Table 1: "Changes in Cortisol Levels by Anesthetic Group™ showed the average cortisol levels at
T1, T2, and T3, highlighting the less pronounced stress response in the Propofol group.

e Table 2: "Heart Rate and Blood Pressure Responses™ detailed the mean heart rate and blood
pressure measurements, underscoring the stability in the Propofol group[12].

e Table 3: "STAI Scores Pre- and Post-Surgery” presented the anxiety scores, illustrating the
superior psychological stress management with Propofol.

This "Results™ section succinctly presents the study's findings, emphasizing the differences in stress

markers among the anesthetic groups and providing clear evidence of Propofol's efficacy in

reducing stress responses. Statistical analyses and tables support these conclusions, offering a

detailed view of the data collected.

Table 1: Demographic Characteristics of Study Participants

Group Number of | Average Gender Type of Surgery
Participants | Age Distribution

Propofol 40 44.5 60% Male, 40% | Abdominal,
Female Orthopedic, ENT

Sevoflurane | 40 46 60% Male, 40% | Abdominal,
Female Orthopedic, ENT

Desflurane | 40 454 60% Male, 40% | Abdominal,
Female Orthopedic, ENT

Note: This table presents the demographic breakdown and surgery types among the different
anesthetic groups.

Table 2: Physiological Stress Markers Pre- and Post-Anesthesia

Anesthetic Cortisol Pre- | Cortisol Post- | Heart Rate | Blood  Pressure
Group Anesthesia (ug/dL) | Anesthesia (ug/dL) | Increase (bpm) | Increase (mmHQ)
Propofol 10.2 154 8 10
Sevoflurane 10.5 18.3 10 12
Desflurane 10.3 18.6 15 15

Note: This table summarizes the physiological changes observed in cortisol levels, heart rate, and
blood pressure from pre- to post-anesthesia among the study groups.
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Table 3: Psychological Stress Levels Pre- and Post-Surgery

Anesthetic Group STAI Score Pre-Surgery STAI Score Post-Surgery Change in STAI Score
Propofol 40 35 -5
Sevoflurane 38 35 -3
Desflurane 39 37 -2

Note: STAI scores range from 20 to 80, with higher scores indicating greater anxiety. This table
shows the changes in psychological stress levels as measured by the STAI[14].

Discussion

The findings of our study, indicating Propofol's superiority in minimizing both physiological and
psychological stress responses compared to Sevoflurane and Desflurane, align with existing
research and add valuable insights into anesthetic management[7].

Physiological Stress Responses

The reduced cortisol levels observed in the Propofol group are consistent with the anti-inflammatory
properties of Propofol documented by Vasileiou et al. (2009) in their study on the anti-inflammatory
effects of anesthetics, highlighting its ability to modulate the stress response at a molecular level.
This is further supported by the work of Tan and Waxman (2012), who discussed the
pharmacological mechanisms through which Propofol attenuates the activation of the hypothalamic-
pituitary-adrenal (HPA) axis, thereby reducing stress-induced hypercortisolemia [16].

Regarding hemodynamic stability, Deiner and Silverstein (2009) in their review on anesthetics and
cognitive outcomes, underline the importance of maintaining stable heart rate and blood pressure
during surgery to prevent stress-related complications, supporting our observations of Propofol's
efficacy in this regard[8].

Psychological Stress Responses

The significant reduction in postoperative anxiety levels with Propofol administration aligns with
findings from Lepousé et al. (2006), who investigated preoperative anxiety and its impact on
anesthetic induction. Their research suggests that anesthetics with anxiolytic[9] properties, like
Propofol, can improve the overall surgical experience by alleviating preoperative and postoperative
anxiety, underscoring the psychological benefits of Propofol beyond its physiological effecs[10].

Clinical Implications and Future Directions

Our study's implications are echoed in the clinical guidelines proposed by Stollings et al. (2016),
emphasizing personalized anesthesia management to optimize patient outcomes.[17] This
personalized approach, taking into account the differential impacts of anesthetics on stress
responses, could be crucial for patients particularly vulnerable to stress-related adverse effects[18].
However, limitations exist, such as the study's observational design and its focus on short-term
outcomes. Future research, as suggested by Apfelbaum et al. (2013) in their comprehensive review
on postoperative pain management, should explore the long-term implications of stress responses
modulated b[19]y anesthetics, through randomized controlled trials and multicenter studies[20].
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