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Abstract: 

This examination focuses on the complex relationship between general anesthesia and its effects on vital 

physiological parameters like blood glucose levels, blood pressure, and heart rate. Administering anesthesia 

requires precise dosing to ensure smooth surgical procedures and postoperative recovery. Various studies' 

findings are synthesized in this work to shed light on how anesthesia affects patient hemodynamics and 

metabolic responses. 

General anesthesia is a component of modern medicine, facilitating surgical and medical procedures by inducing 

a reversible loss of consciousness, analgesia, amnesia, and muscle relaxation. To ensure safe administration, 

close attention to physiological parameters such as blood pressure (BP), blood glucose levels (BSL), and heart 

rate (HR) is necessary. This review explores the objectives, risks, and management of these parameters during 

general anesthesia. 

Maintaining stable BP is a primary goal to ensure proper tissue perfusion. Risk factors for hypotension and 

hypertension, including patient-specific factors, surgical stress, medications, and existing medical conditions, 

are discussed. Hypotension can occur during anesthesia induction and the procedure, while hypertension can 

result from sympathetic stimulation, surgical stress, and anesthetic agents. 

Effective glucose management is crucial to prevent hypoglycemia and hyperglycemia. Patients with diabetes 

are at increased risk, necessitating vigilant monitoring and medication adjustments. Prolonged fasting, surgical 

stress, and anesthesia choice contribute to these risks. 

HR stability is vital for maintaining cardiac output and tissue oxygenation. Factors influencing bradycardia and 

tachycardia, such as anesthesia drugs, surgical stimuli, existing conditions, and individual variability, are 

examined. Although rare, arrhythmias may also occur due to anesthesia or underlying cardiac conditions. 

In conclusion, the safe administration of general anesthesia requires comprehensive monitoring and 

management of BP, BSL, and HR. Anesthesia providers must consider patient-specific factors and tailor 

anesthetic plans to mitigate risks and optimize outcomes, ensuring physiological stability during surgery. This 

review underscores the importance of careful assessment, proactive intervention, and effective interdisciplinary 

collaboration in anesthesia practice. 
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Introduction: 

General anesthesia is a medical state characterized by a profound and reversible loss of consciousness, analgesia 

(pain relief), amnesia (loss of memory), and muscle relaxation. It is used during various surgical and medical 

procedures to ensure the patient remains unconscious and free from pain or discomfort while the medical team 

can safely perform the necessary interventions[1]. When patients with pre-existing myopathy and underlying 

multiple organ insufficiencies require anesthesia, it is crucial to consider their specific medical conditions. 

Anesthesia management for these individuals necessitates heightened attention to these issues to ensure their 

safety and well-being during the procedure [2] . 

Hyperglycemia poses a risk to patients, irrespective of whether they have a history of diabetes. Importantly, 

even brief episodes of elevated blood sugar levels can impair the immune system's function and heighten the 

susceptibility to infections[3]. To assess the impact of anesthesia on intraoperative hemodynamics, we 

conducted an analysis using data collected prospectively from a randomized clinical trial that compared general 

anesthesia to epidural anesthesia. Our study focused on patients undergoing lower extremity arterial grafting 

for atherosclerotic peripheral vascular disease. The objective was to determine which anesthesia approach 

resulted in more favorable intraoperative hemodynamic outcomes[4].  

Hemodynamic monitoring plays a crucial role throughout all phases of general anesthesia. The specific 

parameters monitored and the monitoring techniques employed are determined by various factors including the 

patient's overall health, the nature of the surgical procedure, and the anesthesia plan. Monitoring typically 

includes continuous electrocardiographic analysis, assessment of rhythm and heart rate, and measurements of 

blood pressure using either invasive or non-invasive methods. Invasive blood pressure measurements 

encompass systolic, diastolic, and mean values, and may involve the recording of indirect and direct parameters 

through the use of a Swann-Ganz catheter[5].  

Surgical complications and mortality rates tend to rise among elderly patients during the perioperative period. 

Additionally, there is a direct association between age and the likelihood of anesthesia -related deaths[6]. The 

impact of general anesthesia (GA) on thrombectomy for acute ischemic stroke (AIS) and its interaction with 

treatment outcomes remain uncertain. The choice of anesthesia for AIS patients has been a subject of ongoing 

debate since the introduction of mechanical thrombectomy (MT). Notably, a recent study revealed that a 

decrease in mean arterial pressure during the GA procedure, in comparison to baseline levels, was linked to a 

poorer outcome. Given the incomplete understanding of anesthesia's influence, this study's primary objective 

was to identify distinct anesthesia-related predictors of patient outcomes[7]. The choice of anesthesia technique 

depends on factors such as the specific surgical condition, the overall health status of the patient, the scope and 

complexity of the surgical procedure, and the availability of necessary anesthesia resources. General anesthesia 

offers several advantages, including its straightforward and efficient administration, rapid induction of sedation 

in the patient, and enhanced comfort for both surgeons and anesthesiologists, particularly during prolonged 

surgeries. However, there are drawbacks associated with general anesthesia, such as challenges in precisely 

controlling the effects of anesthetics (which can vary based on individual metabolism and elimination rates) 

and the occurrence of postoperative adverse effects like nausea, vomiting, and pain[8]. 

In a prospective study, blood glucose levels were compared in patients undergoing elective surgery under 

general anesthesia. The study identified a risk associated with hyperglycemia in both patients with and without 

a history of diabetes. Notably, even brief episodes of elevated blood sugar levels can compromise immune 

function and increase the risk of infection[9]. To assess whether general anesthesia provides superior 

hemodynamic stability, we analyzed data from a prospective randomized clinical trial involving patients 

undergoing lower extremity procedures for atherosclerotic peripheral vascular disease. Many surgical 

procedures can be performed using regional anesthesia in addition to general anesthesia. Some studies have 
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reported that there is no significant difference in cardiac morbidity rates during surgery between different 

anesthesia methods[10]. 

Various routes and dugs used to general anesthesia[11-16] : 

Drug Mechanism of Action Effects on Organs/Systems 

Inhalation Anesthetics 

- Isoflurane Modulates neural activity; 

muscle relaxation 

Central nervous system depression; 

respiratory depression 

- Sevoflurane Modulates neural activity; 

muscle relaxation 

Central nervous system depression; 

respiratory depression 

- Desflurane Modulates neural activity; 

muscle relaxation 

Central nervous system depression; 

respiratory depression 

- Nitrous Oxide 

(N2O) 

NMDA receptor antagonism; 

analgesic effects 

Analgesia; can increase intracranial 

pressure 

- Halothane Modulates neural activity; 

muscle relaxation 

Central nervous system depression; 

respiratory depression 

Intravenous Anesthetics 

- Propofol GABAergic; rapid onset and 

offset 

Central nervous system depression; 

amnesia; antiemetic 

- Etomidate GABAergic; minimal 

cardiovascular effects 

Central nervous system depression; 

minimal cardiovascular 

- Thiopental GABAergic; rapid onset; 

barbiturate 

Central nervous system depression; 

cardiovascular effects 

- Barbiturates GABAergic; various agents Central nervous system depression; 

cardiovascular effects 

Neuromuscular Blocking Agents 

- Succinylcholine Depolarizing neuromuscular 

blocker 

Skeletal muscle paralysis; fasciculations; 

potassium release 

- Rocuronium Non-depolarizing neuromuscular 

blocker 

Skeletal muscle paralysis; longer duration 

than succinylcholine 

- Vecuronium Non-depolarizing neuromuscular 

blocker 

Skeletal muscle paralysis; longer duration 

than succinylcholine 

- Atracurium Non-depolarizing neuromuscular 

blocker 

Skeletal muscle paralysis; metabolized by 

ester hydrolysis 

Analgesics and Opioids 

- Fentanyl Mu-opioid receptor agonist; 

analgesic 

Potent analgesia; respiratory depression 

- Morphine Mu-opioid receptor agonist; 

analgesic 

Analgesia; respiratory depression 

- Remifentanil Mu-opioid receptor agonist; 

ultrashort-acting 

Analgesia; rapid onset and offset; 

respiratory depression 

- Alfentanil Mu-opioid receptor agonist; 

analgesic 

Analgesia; respiratory depression 

Sedatives and Hypnotics 

- Midazolam Benzodiazepine; GABAergic; 

sedative 

Anxiolysis; anterograde amnesia; 

respiratory depression 
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- Diazepam Benzodiazepine; GABAergic; 

sedative 

Anxiolysis; anterograde amnesia; 

respiratory depression 

- Lorazepam Benzodiazepine; GABAergic; 

sedative 

Anxiolysis; anterograde amnesia; 

respiratory depression 

- Dexmedetomidine Alpha-2 adrenergic agonist; 

sedative 

Sedation; analgesia; minimal respiratory 

depression 

Adjuvants and Adjuncts 

- Ketamine NMDA receptor antagonist; 

dissociative effects 

Dissociative anesthesia; analgesia; 

sympathetic stimulation 

- Scopolamine Muscarinic antagonist; 

antiemetic 

Anti-nausea; amnesia; sedation 

- Atropine Muscarinic antagonist; anti-

bradycardia 

Anticholinergic; used to counter 

bradycardia effects 

 

Objective : 

 

The objective of general anesthesia regarding blood pressure (BP), blood glucose levels (BSL), and heart rate 

(HR) is to achieve and maintain stable physiological parameters throughout the surgical or medical procedure. 

These objectives are critical to ensuring patient safety, comfort, and overall well-being during anesthesia and 

surgery. Here is the specific objective for each parameter: 

Blood Pressure (BP): 

Objective: To maintain stable blood pressure levels during general anesthesia. 

 Rationale: Stable blood pressure is essential to ensure adequate perfusion and oxygen delivery to vital organs. 

It helps prevent complications associated with hypotension or hypertension. 

Blood Glucose Levels (BSL): 

Objective: To prevent hypoglycemia and hyperglycemia, maintaining blood glucose levels within a normal 

range.  

Rationale: Stable blood glucose levels are crucial for preventing adverse effects, such as impaired immune 

function, infection risk, and metabolic disturbances, during surgery. 

Heart Rate (HR): 

Objective: To maintain a stable heart rate during general anesthesia.  

Rationale: A stable heart rate is essential for maintaining cardiac output and oxygen delivery to tissues. It helps 

prevent complications related to heart rhythm disturbances[17]. 

Hypotension : 

 

Hypotension has been characterized as a reduction in mean arterial pressure exceeding 30% 

when compared to the initial measurement taken in the operating room prior to the 

administration of general anesthesia. 
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Hypotension during general anesthesia can be influenced by various risk factors, including: 

1. Age: Older adults may be more susceptible to hypotension during anesthesia due to changes in 

cardiovascular function. 

2. Medical History: Preexisting conditions such as hypertension, cardiovascular disease, diabetes, or 

kidney disease can increase the risk of hypotension. 

3. Medications: Certain medications, such as antihypertensives or vasodilators, can affect blood pressure 

regulation and increase the risk of hypotension. 

4. Volume Status: Dehydration or inadequate fluid replacement prior to surgery can lead to hypotension. 

5. Type of Surgery: Some surgeries, like major abdominal or vascular procedures, are associated with a 

higher risk of hypotension due to changes in blood flow and autonomic responses. 

6. Anesthetic Agents: The choice and dosage of anesthetic agents, especially those with vasodilatory 

effects, can impact blood pressure. 

7. Hemorrhage: Intraoperative bleeding can result in hypotension. 

8. Positioning: Patient positioning during surgery can affect blood flow and may contribute to 

hypotension. 

9. Anesthesia Induction: The process of inducing anesthesia itself can cause a drop in blood pressure. 

10. Autonomic Dysfunction: Certain conditions, such as autonomic neuropathy, can disrupt the body's 

ability to regulate blood pressure. 

11. Allergic Reactions: An allergic response to anesthesia drugs can lead to a sudden drop in blood 

pressure[18]. 

Hypertension : 

The term "prehypertension" is used to describe a condition where an individual's systolic blood pressure (SBP) 

falls within the range of 120 to 139 mmHg and/or their diastolic blood pressure (DBP) falls within the range of 

80 to 89 mmHg. People in this category are considered to have an elevated risk of developing hypertension. 

The concept of prehypertension underscores the importance of increased awareness and proactive measures for 

both patients and healthcare providers to prevent hypertension[19]. 

General anesthesia can impact blood pressure and potentially increase the risk of hypertension in some 

individuals. Here are some factors related to general anesthesia that can contribute to an increased risk of 

hypertension: 

1. Sympathetic Nervous System Stimulation: Anesthesia can affect the autonomic nervous system, 

leading to changes in heart rate and blood pressure. Some anesthetic agents can stimulate the 

sympathetic nervous system, causing an increase in blood pressure. 

2. Surgical Stress: The stress of surgery itself can lead to an increase in blood pressure. The body's 

response to surgical trauma and tissue manipulation can result in a surge in stress hormones, such as 

adrenaline, which can elevate blood pressure. 

3. Volume Status: Anesthesia can influence a patient's fluid balance, potentially leading to changes in 

blood volume and blood pressure. For instance, inadequate fluid administration during surgery can lead 

to hypovolemia and decreased blood pressure, while excessive fluid administration can lead to 

hypertension. 
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4. Medications: Some medications used during anesthesia may affect blood pressure. For example, 

vasoconstrictors or sympathomimetic drugs may be administered to manage blood pressure, but they 

can also lead to hypertension if not carefully monitored. 

5. Patient's Pre-existing Hypertension: Patients with pre-existing hypertension are at a higher risk of 

experiencing hypertension during and after surgery. Anesthesia can disrupt the regulation of blood 

pressure in individuals with hypertension, making careful monitoring and management essential. 

6. Anesthetic Agents: The choice of anesthetic agents can influence blood pressure. Some agents have 

vasodilatory effects, which can lower blood pressure, while others may have hypertensive effects. 

7. Patient Positioning: The patient's position during surgery can impact blood pressure. Certain positions, 

such as steep Trendelenburg for certain surgeries, can affect blood pressure regulation[20]. 

Bradycardia : 

Bradycardia is a medical term used to describe a slower-than-normal heart rate. In the context of general 

anesthesia, bradycardia refers to a situation where a patient's heart rate drops below the typical range for their 

age and medical condition during the administration of anesthesia and surgery. 

Normal heart rate varies depending on factors such as age, fitness level, and overall health. In adults, a resting 

heart rate typically falls within the range of 60 to 100 beats per minute. However, during general anesthesia, the 

effects of anesthesia drugs and the surgical process itself can sometimes lead to bradycardia. This can occur due 

to various reasons, including: 

1. Anesthesia Medications: Some anesthetic agents, particularly certain types of induction agents or 

medications used to maintain anesthesia, can depress the activity of the heart's pacemaker cells, leading 

to a slower heart rate. 

2. Vagal Stimulation: Manipulation of certain parts of the body during surgery or stimulation of the vagus 

nerve (which can happen during procedures like carotid surgery) can result in bradycardia. 

3. Patient Factors: Patients with pre-existing heart conditions or those who are naturally predisposed to 

bradycardia may be more prone to experiencing it under general anesthesia. 

4. Pre-existing Cardiac Conditions: Patients with pre-existing cardiac conditions, such as heart block, 

sick sinus syndrome, or other arrhythmias, are at a higher risk of experiencing bradycardia under 

anesthesia. 

5. Age: Elderly patients are generally more prone to bradycardia during anesthesia due to age-related 

changes in the heart's electrical conduction system. 

6. Medications: Some medications taken by the patient, such as beta-blockers or calcium channel 

blockers, can predispose them to bradycardia during anesthesia. 

7. Hypothermia: Anesthesia can lead to a drop in body temperature, and hypothermia can slow down the 

heart rate. 

8. Volume Status: Fluid balance and blood volume management during surgery can influence heart rate. 

Inadequate fluid administration or significant blood loss may lead to bradycardia. 

9. Hypoxia: Reduced oxygen levels in the blood (hypoxia) can affect the heart's electrical activity and 

contribute to bradycardia. 

10. Electrolyte Imbalances: Imbalances in electrolytes like potassium and calcium can disrupt the normal 

electrical conduction of the heart and potentially cause bradycardia. 
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11. Patient Positioning: Certain surgical positions, particularly those that compress blood vessels or 

impede blood flow, can affect heart rate regulation. 

12. Autonomic Nervous System Dysfunction: Patients with autonomic nervous system disorders may be 

more susceptible to bradycardia during anesthesia[16]. 

 Tachycardia : 

Tachycardia, which refers to an abnormally fast heart rate (typically defined as a heart rate greater than 100 

beats per minute in adults), can occur during general anesthesia. There are several factors that can contribute to 

tachycardia during surgery and anesthesia, and the risk varies depending on individual patient characteristics, 

the type of surgery, and the choice of anesthetic agents. Here are some factors that can increase the risk of 

tachycardia during general anesthesia: 

1. Anesthetic Agents: Some anesthetic agents, such as certain inhalational anesthetics and intravenous 

drugs like ketamine, can cause an increase in heart rate as a side effect. The choice of anesthetic drugs 

and their dosage can impact heart rate. 

2. Surgical Stimulus: Surgical procedures can stimulate the body's stress response, which includes an 

increase in heart rate. The extent of surgical trauma and tissue manipulation can influence the magnitude 

of this response. 

3. Pain and Anxiety: Pain and anxiety can trigger the release of stress hormones, leading to an increase 

in heart rate. Effective pain control and preoperative anxiety management can help mitigate this risk. 

4. Preexisting Medical Conditions: Patients with preexisting cardiovascular conditions, such as 

hypertension, arrhythmias, or coronary artery disease, may be more prone to tachycardia under 

anesthesia. It's essential to assess and manage these conditions before surgery. 

5. Medications: Some medications taken by the patient prior to surgery may interact with anesthetic agents 

and contribute to tachycardia. It's crucial for the anesthesia team to review a patient's medication list and 

adjust the anesthetic plan accordingly. 

6. Autonomic Nervous System Response: Anesthesia can affect the autonomic nervous system, which 

controls heart rate. Some patients may experience an imbalance in the autonomic nervous system, 

leading to tachycardia. 

7. Depth of Anesthesia: Inadequate depth of anesthesia can sometimes lead to increased sympathetic 

nervous system activity, resulting in tachycardia. Anesthesia providers carefully monitor the depth of 

anesthesia to avoid this issue. 

8. Individual Variability: Each patient responds differently to anesthesia, and some individuals may be 

more prone to tachycardia than others, even with the same anesthetic regimen[21]. 

 Arrhythmias : 

General anesthesia can potentially affect the heart's rhythm and lead to arrhythmias (abnormal heart rhythms) 

in some patients. However, it's essential to note that the risk of arrhythmias during general anesthesia is 

relatively low, especially when administered by experienced anesthesia providers who monitor the patient's 

vital signs closely. Here are some factors to consider regarding the risk of arrhythmias during general anesthesia: 

1. Patient-Specific Factors: The risk of arrhythmias can vary among individuals. Patients with preexisting 

heart conditions, such as atrial fibrillation, ventricular tachycardia, or a history of arrhythmias, may be 

at a higher risk. Anesthesia providers assess a patient's medical history and overall health to tailor the 

anesthesia plan accordingly. 
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2. Anesthetic Agents: The choice of anesthetic drugs can influence the risk of arrhythmias. Some 

medications used in anesthesia, such as certain inhalational anesthetics and intravenous drugs, can have 

effects on the heart's electrical activity. Anesthesia providers carefully select medications to minimize 

the risk based on the patient's specific needs. 

3. Monitoring: Continuous monitoring of the patient's heart rate, rhythm, and other vital signs is a standard 

practice during surgery under general anesthesia. This allows for early detection and prompt intervention 

if any arrhythmias occur. 

4. Electrolyte Imbalances: Anesthesia can sometimes lead to shifts in electrolyte levels, such as potassium 

and calcium, which can affect the heart's electrical conduction system. Monitoring and correcting any 

electrolyte imbalances are essential to reduce the risk of arrhythmias. 

5. Hemodynamic Stability: Maintaining stable blood pressure and oxygen levels is crucial during 

anesthesia. Any significant changes in these parameters can increase the risk of arrhythmias. Anesthesia 

providers work to ensure hemodynamic stability throughout the procedure. 

6. Depth of Anesthesia: Ensuring the appropriate depth of anesthesia is important. Inadequate depth of 

anesthesia can sometimes lead to increased sympathetic nervous system activity, potentially triggering 

arrhythmias. 

7. Preoperative Evaluation: A thorough preoperative evaluation by the anesthesia team helps identify 

and manage potential risk factors for arrhythmias. Patients with a known history of arrhythmias may 

require specific management strategies[22, 23]. 

Dysrhythmias : 

The risk of dysrhythmias (abnormal heart rhythms) during general anesthesia is relatively low but can vary 

depending on several factors. Anesthesia providers are trained to monitor patients closely and manage any 

cardiac issues that may arise. Here are some considerations related to the risk of dysrhythmias during general 

anesthesia: 

1. Patient-specific factors: The risk of dysrhythmias can be influenced by a patient's medical history and 

overall health. Patients with preexisting heart conditions, such as arrhythmias or coronary artery disease, 

may be at a higher risk. 

2. Anesthetic agents: Some medications used in general anesthesia can affect the heart's electrical activity. 

For example, certain intravenous drugs and inhalational anesthetics can have effects on cardiac rhythm. 

Anesthesia providers carefully select anesthetic agents to minimize the risk based on the patient's 

specific needs. 

3. Monitoring: Continuous monitoring of the patient's heart rate, rhythm, blood pressure, and oxygen 

levels is standard during surgery under general anesthesia. This allows for early detection and prompt 

intervention if any dysrhythmias occur. 

4. Electrolyte imbalances: Anesthesia and surgery can sometimes lead to shifts in electrolyte levels, such 

as potassium and calcium, which can affect the heart's electrical conduction system. Monitoring and 

correcting any electrolyte imbalances are essential to reduce the risk of dysrhythmias. 

5. Hemodynamic stability: Maintaining stable blood pressure and oxygen levels is crucial during 

anesthesia. Any significant changes in these parameters can increase the risk of dysrhythmias. 

Anesthesia providers work to ensure hemodynamic stability throughout the procedure. 
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6. Depth of anesthesia: Ensuring the appropriate depth of anesthesia is important. Inadequate depth of 

anesthesia can sometimes lead to increased sympathetic nervous system activity, potentially triggering 

dysrhythmias. 

7. Preoperative evaluation: A thorough preoperative evaluation by the anesthesia team helps identify and 

manage potential risk factors for dysrhythmias. Patients with a known history of dysrhythmias may 

require specific management strategies[23]. 

 

 

Hypoglycemia : 

Hypoglycemia (low blood sugar) is a potential concern during general anesthesia, especially for individuals 

with diabetes or those at risk of low blood sugar. The risk can vary depending on various factors, including the 

patient's medical history, the type of surgery, and the management of blood sugar levels during the perioperative 

period. Here are some considerations related to the risk of hypoglycemia during general anesthesia: 

1. Patient-Specific Factors: Patients with diabetes, particularly those who take insulin or certain oral 

hypoglycemic medications, are at an increased risk of hypoglycemia during surgery and anesthesia. 

Individuals with well-controlled diabetes may have a lower risk compared to those with poorly 

controlled diabetes. 

2. Fasting Instructions: Patients are typically instructed to fast before surgery, which includes abstaining 

from food and drink for a specified period. This fasting period is intended to reduce the risk of aspiration 

of stomach contents during anesthesia. However, prolonged fasting can lead to low blood sugar levels, 

especially in patients with diabetes. 

3. Perioperative Monitoring: Anesthesia providers monitor blood sugar levels closely during surgery, 

particularly for patients with diabetes. This monitoring allows for early detection and management of 

hypoglycemia if it occurs. 

4. Adjustment of Medications: Patients with diabetes may need adjustments to their medication regimen 

before surgery to help maintain blood sugar within an appropriate range. This may involve reducing or 

altering the dosage of insulin or other glucose-lowering medications. 

5. Intravenous Glucose: In some cases, intravenous (IV) glucose may be administered during surgery to 

prevent or treat hypoglycemia. The anesthesia team and surgical team work together to ensure patients' 

blood sugar levels remain stable. 

6. Duration of Surgery: Longer surgical procedures may increase the risk of hypoglycemia, as fasting 

continues for an extended period. Anesthesia providers take this into consideration when planning and 

monitoring anesthesia. 

Hyperglycemia : 

Hyperglycemia (high blood sugar) can occur during general anesthesia, especially in individuals with diabetes 

or those at risk of elevated blood sugar levels. The risk of hyperglycemia during general anesthesia can vary 

depending on several factors, including the patient's medical history, the type of surgery, and the management 

of blood sugar levels during the perioperative period. Here are some considerations related to the risk of 

hyperglycemia during general anesthesia: 
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1. Patient-Specific Factors: Patients with diabetes, particularly those with poorly controlled diabetes, are 

at an increased risk of hyperglycemia during surgery and anesthesia. Uncontrolled blood sugar levels 

can become exacerbated under the stress of surgery. 

2. Fasting Instructions: Patients are typically instructed to fast before surgery, which includes abstaining 

from food and drink for a specified period. For patients with diabetes, maintaining stable blood sugar 

levels during fasting can be challenging, potentially leading to hyperglycemia. 

3. Perioperative Monitoring: Anesthesia providers closely monitor blood sugar levels during surgery, 

especially for patients with diabetes. Continuous monitoring allows for early detection and management 

of hyperglycemia if it occurs. 

4. Adjustment of Medications: Patients with diabetes may require adjustments to their medication 

regimen before surgery to help manage blood sugar levels. This may involve changes in the dosage of 

insulin or other glucose-lowering medications. 

5. Intravenous Insulin: In some cases, intravenous (IV) insulin may be administered during surgery to 

maintain blood sugar levels within an appropriate range. Anesthesia providers and the surgical team 

work together to manage patients' blood sugar levels. 

6. Stress Response: Surgery and anesthesia can trigger a stress response in the body, which can lead to 

increased blood sugar levels, even in individuals without diabetes. This is known as stress-induced 

hyperglycemia. 

7. Duration of Surgery: Longer surgical procedures may increase the risk of hyperglycemia, as fasting 

continues for an extended period. Anesthesia providers take this into consideration when planning 

anesthesia. 

8. Preoperative Glycemic Control: Optimizing blood sugar control in the days leading up to surgery, 

when possible, can help reduce the risk of hyperglycemia during anesthesia[24, 25]. 

Result : 

"The results of the study showed that the amount of decrease in blood parameters, including RBC, hemoglobin, 

and hematocrit levels, was significantly higher in patients who received general anesthesia compared to those 

who received a different type of anesthesia[26]." The review provided information on the objectives, risks, and 

management of physiological parameters, including blood pressure, blood glucose levels, and heart rate, during 

general anesthesia. It highlighted the importance of maintaining stable values for these parameters to ensure 

patient safety and well-being during surgery. Additionally, it discussed risk factors associated with hypotension, 

hypertension, bradycardia, tachycardia, and arrhythmias during anesthesia. 

One specific result mentioned in the review was related to changes in blood parameters. It stated that the study 

results showed a significant decrease in blood parameters, including red blood cell (RBC) count, hemoglobin 

levels, and hematocrit levels, in patients who received general anesthesia compared to those who received a 

different type of anesthesia. 

Overall, the review underscored the importance of careful monitoring and management of these physiological 

parameters during general anesthesia and the need for tailored anesthesia plans to ensure patient safety and 

physiological stability during surgery. 

General anesthesia is a complex medical state that can impact blood pressure, blood glucose levels, and heart 

rate in various ways. The effects of anesthesia on these parameters can vary depending on individual patient 

factors, the choice of anesthetic agents, and the surgical or medical procedure being performed. Anesthesia 

providers are trained to monitor and manage these cardiovascular parameters to ensure patient safety and well-
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being during surgery. Their goal is to achieve and maintain stable physiological conditions to support vital organ 

function and minimize the risk of complications. Effective communication and collaboration among the surgical 

team, anesthesia team, and other healthcare providers are essential for a successful anesthesia experience. By 

carefully assessing patients, tailoring anesthesia plans, and employing vigilant monitoring, anesthesia providers 

work to optimize patient outcomes and provide high-quality care. 

Discussion: 

In this study, there were no significant differences observed in blood sugar level changes based on gender before 

and after surgery. Additionally, no statistically significant differences were found in blood sugar level changes 

among different age groups and based on the type of general anesthesia used after the operation at various time 

points during surgery[27]. Surgery-related metabolic and endocrine disturbances can result in unfavorable 

consequences, such as elevated oxygen consumption, high blood pressure, rapid heart rate, irregular heart 

rhythms, myocardial ischemia, instability in hemodynamics, increased breakdown of tissues, and compromised 

immune function. These disturbances have been linked to unfavorable postoperative progress and overall 

clinical outcomes[28, 29]. General anesthesia is a cornerstone of modern medicine, enabling a wide range of 

surgical and medical procedures. Its primary goal is to induce a reversible loss of consciousness, provide 

analgesia, amnesia, and muscle relaxation, ensuring the patient's comfort and safety during interventions. To 

achieve these objectives, close attention to physiological parameters such as blood pressure (BP), blood glucose 

levels (BSL), and heart rate (HR) is essential. This review delves into the critical aspects of monitoring and 

managing these parameters during general anesthesia, shedding light on the importance of maintaining their 

stability for patient safety and well-being. 

Blood Pressure (BP): Stable blood pressure is imperative during general anesthesia to ensure proper tissue 

perfusion and oxygen delivery to vital organs. This review underscores the multifaceted nature of factors 

contributing to both hypotension and hypertension under anesthesia. Age-related changes, preexisting medical 

conditions, medication effects, surgical stressors, and anesthetic agents all play a role in determining a patient's 

blood pressure response. Awareness of these factors is crucial for anesthesia providers, enabling them to tailor 

anesthesia plans to mitigate risks and optimize patient outcomes. Maintaining hemodynamic stability remains 

a primary objective, particularly in surgeries with high blood flow demands. 

Blood Glucose Levels (BSL): The management of blood glucose levels is of paramount importance during 

general anesthesia, especially considering the increased risk for both hypoglycemia and hyperglycemia. Patients 

with diabetes require meticulous monitoring and, at times, medication adjustments to prevent dangerous 

fluctuations. Surgical stress, prolonged fasting, and the choice of anesthesia can significantly impact blood 

glucose levels. This review highlights the need for proactive measures to maintain blood sugar within the normal 

range to avoid compromising immune function and increasing the risk of infections. 

Heart Rate (HR): A stable heart rate is vital for ensuring adequate cardiac output and tissue oxygenation. 

Variability in heart rate, including bradycardia and tachycardia, can be influenced by multiple factors, such as 

the choice of anesthesia drugs, surgical stimuli, individual patient characteristics, and preexisting conditions. 

While anesthesia-induced arrhythmias are relatively rare, they necessitate careful monitoring and intervention 

when necessary. This review emphasizes the importance of maintaining cardiac stability to prevent 

complications associated with heart rhythm disturbances. 

The discussion presented in this review serves as a valuable resource for healthcare professionals involved in 

anesthesia and perioperative care. It underscores the significance of adapting anesthesia techniques to individual 

patient needs and continuously improving our understanding of the complexities surrounding physiological 

parameters during general anesthesia[30]. 
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