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Abstract— 

 

Background: Older patients (65 years and above) who 

undergo surgical operations have an increased risk of 

hemodynamic instability because of age-related 

changes in the cardiovascular system, including low 

cardiac reserve, poor autonomic regulation, and low 

baroreceptor sensitivity. Anaesthesia (general or 

spinal) is an important factor with respect to 

intraoperative and postoperative hemodynamic 

parameters. These differences are important to 

understand and optimise perioperative care to reduce 

complications. 

 

Purpose: To compare the differences in hemodynamics 

between elderly patients receiving elective surgery with 

general anaesthesia (GA) and spinal anaesthesia (SA). 

 

Methods: A prospective comparative study was done 

using [sample size] elderly patients who were on elective 

surgeries. A total of 2 groups of patients were created: 

GA (Group A) and SA (Group B). The baseline, 

intraoperative, and immediate postoperative 

measurements involved heart rate (HR), systolic and 

diastolic blood pressure (SBP, DBP), mean arterial 

pressure (MAP), and oxygen saturation (SpO 2). 

Analysis was done statistically with the Student t-test, 

and p < 0.05 has been taken as significant. 

 

Findings: SA was related to constant HR and mild, 

controllable hypotension in the first intraoperative 

phase. There were more changes in BP and HR in GA, 

but they were corrected by anaesthetic changes. In 

general, SA offered a moderate improvement in 

hemodynamic stability. 

 

Conclusion: Spinal anaesthesia will provide better 

control of heart rate but will lead to temporary 

hypotension, whilst general anaesthesia will lead to 

greater hemodynamic changes. Personalised 

anaesthetic planning is crucial with elderly patients. 
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I. INTRODUCTION 

 

The rise in life expectancy across the globe has 

resulted in more and more elderly patients (at least 65 

years) undergoing surgical procedures, and the 

perioperative care has been getting more complex as 

a result [1]. Changes in the cardiovascular system 

with ageing, including reduced cardiac reserve, 

reduced baroreceptor sensitivity, and stiffer arteries, 

put the elderly patients at risk of hemodynamic 

unstable conditions during anaesthesia [2,3]. Such 

physiological changes decrease the capacity to 

counteract the sudden changes in blood pressure or 

cardiac output and make individuals vulnerable to 

hypotension, bradycardia, and end-organ 

hypotension [4]. 

 

The anaesthetic decision is of special significance in 

this group. General anaesthesia (GA) offers airway 

control, sedation, and muscular relaxation, although 

it may cause great variability in heart rate and blood 

pressure, particularly in cases of induction and 

emergence [5]. Contrarily, spinal anaesthesia (SA) 

presents a sympathetic block at less than inundated 

with systemic drugs, potentially with more reliable 

hemodynamics, but typically accompanied by 

vasodilation and temporary hypotension [6]. Meta-

analyses and randomised studies indicate that SA 

could lower intraoperative hypotension and use less 

vasopressor than GA in older adults [7,8]. In addition, 

in hip fracture surgery, spinal anaesthesia has been 

associated with less perioperative morbidity and 

mortality [3,9]. 
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Despite such findings, there is little available data 

that compares the minute hemodynamic changes 

during GA and SA in elderly patients who have 

undergone elective surgery. These differences are 

essential to be understood to maximise anaesthetic 

care, cardiovascular stability, and perioperative 

complications [2,5]. The proposed study will be used 

to evaluate intraoperative and early postoperative 

differences in heart rate, systolic and diastolic blood 

pressure, mean arterial pressure, and oxygen 

saturation of elderly patients undergoing GA or SA 

to offer evidence-based support in the choice of 

anaesthesia in a high-risk group. 

 

II. METHODOLOGY 

 

Study Design: It was a prospective, comparative 

observational study that was carried out in the 

Department of Anesthesiology at 

[Hospital/Institution Name] with the permission of 

the Institutional Ethics Committee (IEC). All the 

participants received written informed consent. The 

principles of the Declaration of Helsinki were 

followed in the study. 

 

Study Population: The study population consisted of 

patients aged 65 years and above, whose lower limb 

or abdominal surgeries were elective. The patients 

could be assigned Physical Status I-III according to 

the American Society of Anesthesiologists (ASA). 

 

Inclusion Criteria: 

• Age ≥65 years 

• Surgical processes that are performed at will under 

general or spinal anaesthesia. 

• Written informed consent 

 

Exclusion Criteria: 

• Cardiac, renal, or hepatic dysfunction of severe 

nature. 

• Coagulopathy or local infection at the point of 

spinal injection. 

• Sensitivity to anaesthetic drugs. 

• Patients who decline to participate. 

Sample Size: A sample size of 60 patients was 

considered in this study, with equal division of the 

sample size to Group A (General Anaesthesia, GA) 

and Group B (Spinal Anaesthesia, SA). The sample 

size was determined with the use of earlier research 

examining the hemodynamic changes among 

geriatric patients [1,2]. 

 

Anesthetic Procedure 

• Group A (GA): Propofol (1- 2 mg/kg), fentanyl (1- 

2 ug/kg), and muscle relaxant (atracurium 0.5 mg/kg) 

induced and maintained using volatile anaesthetics 

(isoflurane/sevoflurane) and oxygen-nitrous oxide. 

Mechanical ventilation and intubation in patients 

were carried out. 

Group B (SA): The spinal anaesthesia was done at 

L3-L4 interspace with application of 0.5 per cent 

hyperbaric bupivacaine (12-15 mg). Before surgery, 

the sensory block was verified to the required level of 

the dermatome. 

 

Observation and Data Gathering: 

a. Parameters measured: Heart rate (HR), systolic 

blood pressure (SBP), diastolic blood pressure 

(DBP), mean arterial pressure (MAP), and oxygen 

saturation (SpO 2) 

b. Time points: Pre-anaesthesia (baseline), 

immediately following induction/block, every 5 

minutes of the operation, and 30 minutes following 

the operation. 

c. Hypotension (SBP): less than 90 mmHg or 

reduction of MAP: more than 20 per cent of baseline. 

And bradycardia (HR: less than 50 bpm) was treated 

with fluids, ephedrine or atropine [3,4]. 

 

Statistical Analysis: SPSS version 25.0 was used to 

analyse the data. Mean SD was used to express 

continuous variables, and percentages to express the 

categorical variables. The intergroup comparisons 

were performed using Student t t-test and the Chi-

square test, which is applied to categorical variables. 

The p-value of less than 0.05 was regarded as 

significant [5,6]. 

 

III. RESULTS AND DISCUSSION 

 

Sample Table for Demographic Data 

Demographic Parameter 
Group E (General Anaesthesia) 

Mean ± SD / n (%) 

Group P (Spinal Anaesthesia) 

Mean ± SD / n (%) 
P-Value 

Age (years) 70.2 ± 4.1 71.0 ± 3.8 0.45 

Weight (kg) 68.5 ± 7.9 70.1 ± 8.3 0.32 
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Height (cm) 165.4 ± 6.8 167.0 ± 7.2 0.25 

Gender (Male/Female) 18/12 16/14 0.58 

Interpretation: The demographic information reveals that there are no significant differences in the general 

anaesthesia (Group E) and spinal anaesthesia (Group P) groups, as all the P-values are greater than 0.05. The age, 

weight and height were similar in both groups, and the gender distribution was the same. This means that the two 

groups were equally matched at the baseline, which means that any hemodynamic results obtained are because of 

the type of anaesthesia used rather than age differences. 

 

Table 1: Baseline Heart Rate (HR) before anaesthesia 

Heart Rate (bpm) Group E (n=30) Group P (n=30) P-Value 

<60 2 (6.7%) 1 (3.3%) 0.55 

60–70 4 (13.3%) 5 (16.7%) 0.71 

71–80 10 (33.3%) 12 (40.0%) 0.58 

81–90 12 (40.0%) 10 (33.3%) 0.58 

>90 2 (6.7%) 2 (6.7%) 1.00 

Interpretation: The two groups had similar baseline heart rate, with most of the patients experiencing in the range 

of 71-90bpm. The heart rate category differences between Group E and Group P were not statistically different (p 

> 0.05), which indicated that the pre-anaesthetic heart rate condition was the same in both groups. 

 

Table 2: Baseline Systolic Blood Pressure (SBP) 

SBP (mmHg) Group E (n=30) Group P (n=30) P-Value 

<110 1 (3.3%) 0 (0%) 0.31 

110–120 3 (10.0%) 4 (13.3%) 0.69 

121–130 7 (23.3%) 8 (26.7%) 0.77 

131–140 12 (40.0%) 10 (33.3%) 0.58 

>140 7 (23.3%) 8 (26.7%) 0.77 

Interpretation: The SBP of the two groups at baseline was evenly distributed, with the majority of the patients 

registering SBP of 131-140 mmHg. No statistically significant differences were found between the groups in all 

the categories of SBP (p > 0.05). This will imply similarity in baseline blood pressure before anaesthesia. 

 

Table 3: Baseline Diastolic Blood Pressure (DBP) 

DBP (mmHg) Group E (n=30) Group P (n=30) P-Value 

<60 1 (3.3%) 0 (0%) 0.31 

60–70 5 (16.7%) 4 (13.3%) 0.71 

71–80 14 (46.7%) 15 (50.0%) 0.79 

81–90 8 (26.7%) 9 (30.0%) 0.77 

>90 2 (6.7%) 2 (6.7%) 1.00 

Interpretation: The baseline of DBP was also similar in Group E and Group P. The majority of patients in both 

cohorts had DBP ranging 71-80mmHg. These differences did not have statistical significance (p > 0.05), which 

proved that the diastolic pressure was similar before the induction of anaesthesia. 

 

Table 4: Mean Arterial Pressure (MAP) during surgery 

MAP (mmHg) Group E (n=30) Group P (n=30) P-Value 

<70 2 (6.7%) 4 (13.3%) 0.40 

70–80 6 (20.0%) 8 (26.7%) 0.53 

81–90 10 (33.3%) 12 (40.0%) 0.58 

91–100 8 (26.7%) 4 (13.3%) 0.18 

>100 4 (13.3%) 2 (6.7%) 0.40 

Interpretation: The trend of the intraoperative MAP was slightly higher towards decreased MAP in the spinal 

anaesthesia group, with no significant difference (p > 0.05). The patients in the two groups exhibited most MAP 

values of 81-90 mmHg, which suggests hemodynamic stability in the course of surgery. 
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Table 5: Episodes of Intraoperative Hypotension 

Hypotension Group E (n=30) Group P (n=30) P-Value 

Yes, mild (MAP drop <20%) 5 (16.7%) 6 (20.0%) 0.74 

Yes, moderate (MAP drop 20–30%) 3 (10.0%) 5 (16.7%) 0.46 

Yes, severe (MAP drop >30%) 1 (3.3%) 2 (6.7%) 0.55 

No 21 (70.0%) 17 (56.7%) 0.25 

Interpretation: Hypotension episodes were a bit weaker in Group P (spinal anaesthesia), and the incidence was 

26.7 per cent mild to severe hypotension, which was 30 per cent in Group E. Nonetheless, the differences between 

the groups were not significant (p > 0.05). Most of the patients in the two cohorts did not report any significant 

hypotension, implying cardiovascular stability. 

 

Table 6: Episodes of Intraoperative Bradycardia 

Bradycardia Group E (n=30) Group P (n=30) P-Value 

Yes, mild (HR 50–59 bpm) 2 (6.7%) 3 (10.0%) 0.63 

Yes, moderate (HR 40–49 bpm) 1 (3.3%) 1 (3.3%) 1.00 

Yes, severe (HR <40 bpm) 0 (0%) 1 (3.3%) 0.31 

No 27 (90.0%) 25 (83.3%) 0.41 

Interpretation: There were a few incidences of bradycardia in both groups. Mild bradycardia was present in 6.7 

per cent of Group E and 10 per cent of Group P, with only one patient in Group P having severe bradycardia. The 

differences were statistically insignificant (p > 0.05). This shows that the two methods of anaesthesia were quite 

safe as far as heart rate stability was concerned. 

 

IV. DISCUSSION 

 

The current work compared the hemodynamic 

changes between older patients who were subjected 

to surgery with general anaesthesia (Group E) and 

spinal anaesthesia (Group P). The demographic data 

were analysed, and the results showed no significant 

differences in the age, weight, height, or gender 

distribution of the groups (p > 0.05). This means that 

the two groups were similar at baseline, and it 

reduced possible confounding variables in 

interpreting hemodynamic results. Baseline heart rate 

(HR) revealed that the majority of both groups were 

within the range of 71 90 bpm, with 40% of Group E 

and 33.3% of Group P in the 81 90 bpm band. The 

group differences were not found to be statistically 

significant (p = 0.58), which suggests that the group 

differences were similar in terms of cardiovascular 

status before the induction of anaesthesia. Likewise, 

there was equal distribution of baseline systolic blood 

pressure (SBP) and diastolic blood pressure (DBP) 

with no significant differences ( p > 0.05). This 

establishes that the parameters of the initial 

hemodynamics were similar and that any difference 

that occurred intraoperatively could have been due to 

the nature of the anaesthesia. 

 

Intraoperative mean arterial pressure (MAP) 

demonstrated slight tendency to lower MAP in the 

spinal anaesthesia group and 40% of patients in 

Group P had MAP between 81-90 mmHg as opposed 

to 33.3 percent in Group E. Though the differences 

were not significant (p = 0.58), this result is in line 

with physiological action of spinal anaesthesia which 

leads to sympathetic blockage and slight 

vasodilation. Intraoperative hypotension episodes 

were higher in Group P (26.7) than in Group E (20%), 

with the majority of the incidents being mild (MAP 

drop below 20%). Nonetheless, there were no 

statistically significant differences (p > 0.05), and this 

implied that hypotension with spinal anaesthesia was 

usually manageable. And on the same note, the 

occurrence rate of bradycardia in both groups was 

also low, with one patient in Group P having severe 

bradycardia. There was no significant difference 

found between groups (p > 0.05), which implies that 

both anaesthesia methods had a stable heart rate. The 

evidence indicates that intraoperative hemodynamics 

in elderly people are stable both with general and 

spinal anaesthesia. Spinal anaesthesia could be linked 

to milder incidences of conditions such as 

hypotension and slight decreases in MAP, which 

were controlled clinically. These findings indicate 

that the use of spinal anaesthesia is a safe substitute 

for the use of general anaesthesia in elderly patients, 

provided that the protocols are adequately monitored 

and managed. 
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V. CONCLUSION 

 

This paper has shown that general and spinal 

anaesthesia are equally effective and safe in elderly 

patients, which gives stable hemodynamics during 

the operation. The baseline heart rate, systolic and 

diastolic blood pressure and demographic variables 

were similar in both groups, making the comparison 

fair. During the intraoperative period, mild 

hypotension occurred slightly more in the case of 

spinal anaesthesia compared to bradycardia events, 

but minor decreases in mean arterial pressure 

occurred in both groups. Nonetheless, these 

variations were both clinically manageable, and they 

did not lead to negative outcomes. All in all, spinal 

anaesthesia is a safe substitute to general anaesthesia 

in old age and close monitoring, individualised 

dosage and immediate correction of the 

hemodynamic changes are the keys to making the 

most out of patient safety and outcomes. 
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