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1. INTRODUCTION 

Anesthesia is a medically induced, temporary 

loss of sensation or awareness, facilitating 

procedures that would otherwise cause 

significant pain or discomfort. It often includes 

elements such as amnesia, paralysis, and 

unconsciousness, ensuring patient comfort and 

safety during surgery.1 Among commonly used 

induction agents, propofol stands out as a rapidly 

acting intravenous hypnotic that induces general 

anesthesia by enhancing inhibitory 

neurotransmission through GABA receptors.2 Its 

rapid onset and short duration of action make it a 

preferred choice, though its use is tempered by 

dose-dependent hypotension and respiratory 

depression.3,4 Propofol's cardiovascular effects, 

including reduced arterial blood pressure due to 

decreased preload, cardiac contractility, and 
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Abstract 

Background: One of the primary objectives during general anesthesia is to maintain hemodynamic stability, 

as fluctuations in heart rate, blood pressure, and other vital signs can pose significant risks, particularly in 

patients with preexisting health conditions. This study aims to evaluate the hemodynamic changes induced by 

propofol and ketamine during anesthesia induction.  

Aim of the Study: The aim of the study was to assess the hemodynamic changes induced by propofol and 

ketamine during the induction of general anesthesia. 

Methods: This prospective, observational study, conducted from July 2022 to June 2023 in the Department of 

Anesthesiology at Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, included 60 

patients who were randomly assigned to receive either ketamine or propofol for anesthesia induction. 

Hemodynamic changes, including heart rate (HR) and mean arterial pressure (MAP), were monitored. Data 

on demographics, ASA classification, and adverse events were collected and analyzed using SPSS version 22.0, 

with significance set at p < 0.05. 

Results: The study included 60 participants, equally divided between the Ketamine and Propofol groups. Heart 

rate decreases (>10 bpm) were more frequent in the Ketamine group (66.7% vs. 33.3%, p = 0.01), while MAP 

decreases (>15%) were also higher in the Ketamine group (41.7% vs. 16.7%, p = 0.01). Hypotension occurred 

more commonly in the Ketamine group (83.3% vs. 33.3%, p = 0.001). Nausea and vomiting were similar 

between groups (p = 0.65). 

Conclusion: Propofol may offer a more stable hemodynamic profile than ketamine during the induction of 

general anesthesia. 
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systemic vascular resistance, contrast sharply 

with the transient hypertension induced by 

laryngoscopy and tracheal intubation.5,6,7,8 These 

hemodynamic fluctuations are of particular 

concern in high-risk patients, such as the elderly 

or those with comorbidities, as the hypotensive 

effects of propofol are more pronounced in these 

populations, necessitating careful dose 

management.9 

Ketamine, another commonly used induction 

agent, complements propofol with its distinct 

pharmacological properties.10 It induces 

"dissociative anesthesia," characterized by the 

preservation of respiratory drive and an increase 

in heart rate and blood pressure due to its 

sympathomimetic effects, making it an excellent 

option for patients at risk of hypotension, such as 

those with compromised cardiac function. 

However, ketamine's use as a standalone agent is 

often limited by its psychomimetic effects, 

including hallucinations and agitation.11 The 

combination of ketamine and propofol, or 

"ketofol," has become a viable strategy to 

overcome these restrictions. Ketofol offers a 

synergistic balance by mitigating the dose-

dependent hypotension caused by propofol while 

maintaining stable hemodynamics and providing 

adequate anesthesia. This combination is 

particularly advantageous in procedures like 

laparoscopic surgeries, where physiological 

changes due to pneumoperitoneum can challenge 

hemodynamic stability, highlighting ketofol’s 

value in enhancing patient safety and surgical 

outcomes.12,13 

One of the primary objectives during general 

anesthesia is to maintain hemodynamic 

stability.14 Propofol induction, while effective, 

often leads to hemodynamic changes that can 

cause transient cardiovascular instability.15 These 

fluctuations, although short-lived, pose 

significant risks, especially in patients with 

preexisting cardiovascular or cerebrovascular 

conditions.16 To minimize such risks, strategies 

to manage these hemodynamic changes are 

essential. One of the current approaches to 

enhance anesthesia safety is the use of balanced 

anesthesia, which involves the combination of 

two or more anesthetic agents. This technique 

helps to maximize the benefits of each agent 

while reducing their individual side effects. The 

ultimate goal is to ensure optimal cardiovascular 

homeostasis,14 preventing dangerous fluctuations 

in heart rate, blood pressure, and other vital signs, 

particularly in critically ill patients or those with 

underlying health issues.17 Achieving this 

balance is crucial to the safe management of 

anesthesia and the prevention of complications 

during surgery. 

However, despite advancements in anesthetic 

devices and medications, reliable guidelines for 

determining the optimal propofol dose during 

anesthesia induction are still lacking, with the 

decision largely left to the anesthesiologist's 

clinical judgment.18 While there have been 

improvements in anesthesia techniques, 

intraoperative hemodynamic fluctuations remain 

a common occurrence, signaling the need for 

better stabilization strategies. One such 

approach, co-induction, which involves the use 

of combined anesthesia agents, has been 

suggested for patients with poor hemodynamic 

stability. By using lower doses of intravenous 

anesthetics, this method may reduce the side 

effects typically associated with higher doses of 

individual agents. Nevertheless, there is still a 

significant gap in the available research, and 

further studies are needed to establish clear, 

evidence-based protocols and guidelines that can 

better address these challenges and optimize 

patient safety and outcomes during surgery. The 

purpose of the study was to evaluate the 

hemodynamic changes induced by propofol and 

ketamine during the induction of general 

anesthesia. 

2. OBJECTIVE 

 The aim of the study was to assess the 

hemodynamic changes induced by propofol 

and ketamine during the induction of general 

anesthesia. 

3. METHODOLOGY & MATERIALS 

This prospective, observational study was 

conducted in the Department of Anesthesiology 

at Bangabandhu Sheikh Mujib Medical 

University (BSMMU), Dhaka, Bangladesh, from 

July 2022 to June 2023. A total of 60 patients 

undergoing general anesthesia were included in 

the study, with 30 patients in the propofol group 

and 30 patients in the ketamine group, comparing 

the hemodynamic changes (heart rate and mean 

arterial pressure) during induction of anesthesia 

with both agents. 

Inclusion Criteria 

 Adults aged 18 years and older. 

 Patients scheduled for elective surgery 

requiring general anesthesia. 

 Individuals classified as ASA I or ASA II. 

 Patients who provided written informed 

consent for participation in the study. 
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Exclusion Criteria 

 Patients with contraindications to general 

anesthesia, propofol, or ketamine. 

 Individuals with pre-existing cardiovascular, 

neurological, or other systemic disorders 

affecting hemodynamic stability. 

 Patients who declined participation or had 

incomplete medical records. 

Written informed consent was obtained from all 

participants to ensure confidentiality and ethical 

compliance. Preoperative assessments included 

medical history, physical examination, and 

baseline vital signs, with ASA classification 

recorded for stratification. Patients were 

randomly assigned to receive either 2–2.5 mg/kg 

intravenous ketamine (Ketamine group, n = 30) 

or propofol (Propofol group, n = 30) for 

anesthesia induction. Standard anesthesia 

protocols were followed, with continuous 

monitoring of heart rate (HR), mean arterial 

pressure (MAP), and oxygen saturation. HR and 

MAP changes were categorized into specific 

ranges, and adverse events, including 

hypotension, bradycardia, and nausea/vomiting, 

were documented. Data were analyzed using 

SPSS version 22.0, with descriptive statistics and 

appropriate tests. A p-value of <0.05 was 

considered statistically significant for all 

comparisons. Postoperative evaluations assessed 

adverse events, recovery, and clinical outcomes. 

The primary outcomes were hemodynamic 

changes (HR and MAP), with secondary 

outcomes focusing on adverse events. 

4. RESULTS 

Table 1. Demographic Characteristics of the Study Participants (n=60) 

Variable Ketamine Group (n = 30) Propofol Group (n =30) Total (n = 60) 

Age Groups 

18–35 years 7 (23.3%) 7 (23.3%) 14 (23.3%) 

36–53 years 14 (46.7%) 14 (46.7%) 28 (46.7%) 

54–70 years 9 (30.0%) 9 (30.0%) 18 (30.0%) 

Mean Age (years) 45.3 ± 11.9 45.7 ± 12.3 45.5 ± 12.1 

Gender 
Male 14 (46.7%) 14 (46.7%) 28 (46.7%) 

Female 16 (53.3%) 16 (53.3%) 32 (53.3%) 

ASA 

Classification 

ASA I 7 (23.3%) 9 (30.0%) 16 (26.7%) 

ASA II 23 (76.7%) 21 (70.0%) 44 (73.3%) 

Table 1 summarizes the demographic 

characteristics and ASA classification of the 

participants in the Ketamine and Propofol groups 

(n = 30 each). The mean age of the participants 

was 45.5 ± 12.1 years, with 23.3% aged 18–35 

years, 46.7% aged 36–53 years, and 30.0% aged 

54–70 years. Gender distribution was balanced 

across both groups, with 28 males (46.7%) and 

32 females (53.3%). Regarding ASA 

classification, 16 participants (26.7%) were 

classified as ASA I, and 44 participants (73.3%) 

as ASA II. 

Table 2. Heart Rate Changes in the Study Participants (n=60) 

HR Change Ketamine Group (n = 30) Propofol Group (n = 30) p-value 

Decrease (>10 bpm) 20 (66.7%) 10 (33.3%) 0.01 

Increase (>10 bpm) 8 (26.7%) 2 (6.7%) 0.03 

No Significant Change 2 (6.7%) 18 (60.0%) 0.20 

Table 2 summarizes the heart rate (HR) changes 

observed in the Ketamine and Propofol groups (n 

= 30 each). A decrease in HR (>10 bpm) was 

more common in the Ketamine group, with 20 

participants (66.7%) compared to 10 participants 

(33.3%) in the Propofol group (p = 0.01). 

Conversely, an increase in HR (>10 bpm) was 

observed in 8 participants (26.7%) in the 

Ketamine group and 2 participants (6.7%) in the 

Propofol group (p = 0.03). No significant HR 

change was noted in 2 participants (6.7%) from 

the Ketamine group, whereas 18 participants 

(60.0%) in the Propofol group showed no 

significant change (p = 0.2). 

Table 3. Mean Arterial Pressure (MAP) Changes in the Study Participants (n=60) 

Timepoint Ketamine Group (n = 30) Propofol Group (n = 30) p-value 

MAP Decrease (>15%) 25 (41.7%) 10 (16.7%) 0.01 

MAP Increase (>5%) 15 (25.0%) 3 (5.0%) 0.01 

No Change (<5%) 20 (33.3%) 40 (66.7%) 0.20 
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Table 3 summarizes the changes in Mean 

Arterial Pressure (MAP) observed in the 

Ketamine and Propofol groups (n = 30 each). A 

decrease in MAP of more than 15% was more 

common in the Ketamine group, with 25 

participants (41.7%) compared to 10 

participants (16.7%) in the Propofol group (p = 

0.01). Similarly, an increase in MAP of more 

than 5% was observed in 15 participants 

(25.0%) in the Ketamine group and 3 

participants (5.0%) in the Propofol group (p = 

0.01). No significant MAP change (<5%) was 

noted in 20 participants (33.3%) from the 

Ketamine group, while 40 participants (66.7%) 

in the Propofol group showed no significant 

change (p = 0.2). 

Table 4. Adverse Events Observed in the Study Participants (n=60) 

Adverse Event Ketamine Group (n = 30) Propofol Group (n = 30) p-value 

Hypotension 25 (83.3%) 10 (33.3%) 0.001 

Bradycardia 16 (53.3%) 8 (26.7%) 0.03 

Nausea/Vomiting 2 (6.7%) 3 (10.0%) 0.65 

 

This table summarizes the adverse events 

observed in the Ketamine and Propofol groups (n 

= 30 each). Hypotension was significantly more 

common in the Ketamine group, occurring in 25 

participants (83.3%) compared to 10 participants 

(33.3%) in the Propofol group (p = 0.001). 

Bradycardia was also more frequent in the 

Ketamine group, affecting 16 participants 

(53.3%) versus 8 participants (26.7%) in the 

Propofol group (p = 0.03). Conversely, nausea 

and vomiting were comparable between the 

groups, observed in 2 participants (6.7%) in the 

Ketamine group and 3 participants (10.0%) in the 

Propofol group, with no statistically significant 

difference (p = 0.65). 

5. DISCUSSION 

This study, conducted at the Department of 

Anesthesiology at Bangabandhu Sheikh Mujib 

Medical University (BSMMU), Dhaka, 

Bangladesh, aimed to assess the hemodynamic 

changes induced by propofol and ketamine 

during the induction of general anesthesia. The 

results highlight the distinct cardiovascular 

responses associated with each agent, focusing 

on heart rate (HR) and mean arterial pressure 

(MAP) changes, as well as adverse events such 

as hypotension, bradycardia, and nausea/ 

vomiting. These findings provide valuable 

insights into the hemodynamic profile of 

propofol and ketamine, emphasizing the clinical 

significance of choosing the appropriate 

anesthetic agent to ensure patient safety and 

stability during anesthesia induction. 

In our study, participants had a mean age of 45.5 

± 12.1 years, consistent with findings by Ali et al. 

regarding anesthetic induction. The majority 

(46.7%) were aged 36–53 years, representing a 

typical adult surgical population. Gender 

distribution was nearly balanced, with 46.7% 

males and 53.3% females, similar to Ali et al.'s19 

observations. Regarding ASA classification, 

26.7% were ASA I and 73.3% ASA II, aligning 

with Sanuki et al.'s20 findings. This 

predominance of ASA II patients, indicating mild 

systemic conditions, emphasizes the importance 

of selecting anesthetic agents that maintain 

hemodynamic stability.  

These demographic characteristics support the 

generalizability of our findings in clinical 

practice. In our study, heart rate (HR) changes 

differed between the Ketamine and Propofol 

groups, similar to findings by Iuliana et al.21 A 

decrease in HR (>10 bpm) was more common in 

the Ketamine group (66.7%) compared to the 

Propofol group (33.3%) (p = 0.01), reflecting 

Ketamine's sympathomimetic effects. On the 

other hand, an increase in HR (>10 bpm) was 

more frequently observed in the Ketamine group 

(26.7%) than the Propofol group (6.7%) (p = 

0.03). Notably, 60.0% of participants in the 

Propofol group showed no significant HR 

change, compared to just 6.7% in the Ketamine 

group (p = 0.2). These findings underline the 

contrasting cardiovascular effects of Propofol 

and Ketamine, with Propofol causing more 

pronounced HR changes and Ketamine helping 

to maintain HR stability. 

In our study, we observed notable differences in 

mean arterial pressure (MAP) changes between 

the Ketamine and Propofol groups. A decrease in 

MAP of more than 15% was more common in the 

Propofol group (41.7%) compared to the 

Ketamine group (16.7%) (p = 0.01), highlighting 

Propofol's depressant effects on the 

cardiovascular system. Conversely, the Ketamine 

group showed a higher incidence of MAP 

increase (>5%) in 25.0% of participants 

compared to 5.0% in the Propofol group (p = 

0.01). Additionally, a higher percentage of 

participants in the Ketamine group (66.7%) 
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showed no significant MAP change, whereas 

33.3% of participants in the Propofol group 

experienced no significant MAP change (p = 

0.2). These findings are consistent with the 

results of Abbasivash et al.22, who highlighted the 

differing hemodynamic effects of Propofol and 

Ketamine. Propofol induced more significant 

decreases in MAP, while Ketamine maintained 

more stable MAP levels, reflecting its 

sympathomimetic properties. 

In our study, significant differences in adverse 

events were observed between the Ketamine and 

Propofol groups, aligning with findings by 

Iuliana et al.21 Hypotension was notably more 

frequent in the Ketamine group (83.3%) 

compared to the Propofol group (33.3%) (p = 

0.001), reflecting the more pronounced 

vasodilatory effects of Ketamine. Bradycardia 

was also more common in the Ketamine group 

(53.3%) than the Propofol group (26.7%) (p = 

0.03), consistent with Ketamine's 

sympathomimetic properties. Nausea and 

vomiting were similar across both groups, with 

no statistically significant difference (p = 0.65). 

These findings underscore the contrasting 

hemodynamic effects of the two anesthetic 

agents, with Ketamine showing more frequent 

hypotension and bradycardia, while both drugs 

exhibited comparable tolerability in terms of 

gastrointestinal side effects. 

6. LIMITATIONS OF THE STUDY 

This study had some limitations: 

 The study was conducted in a selected 

tertiary-level hospital. 

 The sample was not randomly selected. 

 The study's limited geographic scope may 

introduce sample bias, potentially affecting 

the broader applicability of the findings. 

7. CONCLUSION  

The study evaluated hemodynamic changes 

during the induction of general anesthesia with 

propofol and ketamine in participants with a 

mean age of 45 years and a balanced gender 

distribution. Ketamine was associated with a 

higher incidence of heart rate and MAP 

decreases, as well as hypotension, compared to 

propofol. Both drugs had comparable rates of 

nausea and vomiting. These findings indicate that 

propofol may provide greater hemodynamic 

stability than ketamine during anesthesia 

induction. 
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