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Abstract: This article aims to explore the best practices in intraoperative pain management, 

focusing on the application of multimodal analgesia strategies. Through a comprehensive 

analysis of related literature, this study summarizes various analgesic methods currently 

used during surgery and proposes a comprehensive intraoperative pain management plan. 

This plan is designed to enhance patients' comfort during surgery, alleviate postoperative 

pain, and promote postoperative recovery. 

1. Introduction 

With the continuous development of surgical techniques, the importance of intraoperative pain 

management has increasingly been recognized. Adequate intraoperative analgesia not only improves 

the patient's surgical experience but also reduces postoperative pain, facilitating a quicker recovery. 

However, due to the varying types of surgeries and individual patient differences, choosing an 

appropriate analgesia method is a challenging task. This article discusses multimodal analgesia 

strategies, aiming to provide clinicians with the best practices in intraoperative pain management. 

2. Overview of Various Intraoperative Analgesia Methods 

Intraoperative pain management is a crucial aspect of surgical procedures, directly impacting 

patient experience and postoperative recovery. In clinical practice, there are multiple intraoperative 

analgesia methods, including the application of intravenous analgesics, the use of local anesthesia 

techniques during surgery, and the effectiveness and limitations of nerve block techniques. 

2.1. Application of Intravenous Analgesics 

The use of intravenous analgesics during surgery is a widely adopted method of pain management. 

Administering drugs via the intravenous route can rapidly achieve effective analgesia within a short 

time. Fentanyl and propofol are commonly used drugs in this category. 

Fentanyl, a potent opioid, acts mainly on the central nervous system to quickly alleviate pain. Its 
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rapid onset of action makes it widely used during surgery. However, caution is required in its use, as 

excessive fentanyl can lead to adverse effects such as respiratory depression and blood pressure 

fluctuations, especially in patients with respiratory diseases.[1] 

On the other hand, propofol, a general anesthetic agent, also has significant analgesic effects. By 

suppressing the excitability of the central nervous system, propofol produces a general anesthetic 

effect, providing comprehensive and deep pain relief. Like fentanyl, careful use of propofol is 

necessary due to potential systemic adverse reactions such as respiratory depression and 

hypotension.[2] 

When using intravenous analgesics, physicians must carefully select and administer drugs 

according to the patient's specific conditions, such as age, baseline health status, and type of surgery, 

to effectively manage pain during surgery while minimizing the risk of potential adverse reactions. 

2.2. Application of Local Anesthesia Techniques during Surgery 

Local anesthesia is a method of applying anesthetic drugs directly to the surgical site to achieve 

intraoperative analgesia. Compared to general anesthesia, local anesthesia significantly reduces 

systemic adverse reactions and positively impacts postoperative recovery. This technique is 

commonly used in minor surgeries and superficial tumor excisions.[3] 

By injecting anesthetic drugs directly into the surgical area, local anesthesia effectively suppresses 

local nerve impulses and blocks pain transmission, making the patient unaware of pain during the 

procedure. One of its advantages is avoiding side effects like nausea and vomiting associated with 

general anesthesia. Additionally, since patients remain conscious during surgery, they recover more 

quickly and usually do not require prolonged monitoring. 

However, the application of local anesthesia is limited, especially in complex surgeries involving 

large areas. Its limitations primarily lie in not providing systemic pain relief, so for surgeries involving 

multiple regions or deep tissues, other analgesic methods may need to be considered as supplements 

or alternatives. When choosing local anesthesia, physicians must carefully evaluate the nature of the 

surgery and the patient's overall condition to ensure optimal intraoperative pain management. 

2.3. Effectiveness and Limitations of Nerve Block Techniques 

Nerve block techniques involve injecting anesthetic drugs locally to block nerve impulse 

conduction, achieving intraoperative analgesia. This technique is widely used in joint surgeries, limb 

surgeries, etc., with a unique advantage of significant pain control during surgery while avoiding the 

potential risks of general anesthesia. 

The principle of nerve block is to inject anesthetic drugs into specific nerve areas to block nerve 

impulse conduction, thus controlling local pain. Compared to general anesthesia, this technique is 

more localized, helping to reduce systemic adverse reactions. Patients can remain conscious during 

surgery, reducing recovery time and improving overall surgical safety.[4] 

However, nerve block techniques also have limitations and risks. Firstly, they require a high level 

of technical expertise from physicians to accurately locate and inject anesthetic drugs. Additionally, 

nerve blocks can cause nerve damage, especially in sensitive areas of the surgery site. Local infection 

is also a potential risk, requiring strict adherence to aseptic procedures by physicians to reduce the 

risk of infection. 

Therefore, when choosing nerve block techniques, physicians must carefully assess the nature of 

the surgery, the patient's overall health condition, and their technical expertise. Although nerve blocks 

are highly effective for pain relief, they must be used cautiously to ensure good pain control while 

minimizing potential risks.[5] 
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3. Design and Implementation of Multimodal Analgesia Strategies 

3.1. Combination of Various Analgesic Methods 

The design of multimodal analgesia strategies aims to maximize the comprehensiveness and 

effectiveness of pain management. By skillfully combining various analgesic methods, such as 

intravenous analgesia, local anesthesia techniques, and nerve block techniques, these strategies can 

simultaneously work at different levels and stages, meeting the special requirements of various types 

of surgeries. 

3.1.1. Intravenous Analgesia 

The use of intravenous analgesic drugs is a key component of multimodal analgesia. Administering 

drugs like fentanyl and propofol via the intravenous route can quickly achieve systemic pain relief. 

Fentanyl, as a potent opioid, provides rapid and strong pain relief by acting on the central nervous 

system. Propofol, while being an anesthetic, also significantly alleviates pain. 

3.1.2. Local Anesthesia Techniques 

In multimodal analgesia, local anesthesia techniques play an essential role in localized pain control. 

Applying anesthetic drugs, such as lidocaine, directly to the surgical site achieves efficient pain relief 

in specific areas. Local anesthesia is particularly suitable for minor surgeries and superficial tumor 

excisions, effectively reducing the need for general anesthesia and minimizing systemic side effects. 

3.1.3. Nerve Block Techniques 

Nerve block techniques, which involve injecting anesthetic drugs to block nerve conduction, are 

used for intraoperative local pain relief. These techniques are widely used in joint and limb surgeries, 

offering significant local pain control while avoiding potential risks of general anesthesia. However, 

nerve blocks require a high level of technical expertise from physicians. 

The advantage of multimodal analgesia strategies lies in overcoming the limitations of a single 

method, providing more comprehensive and personalized pain relief solutions for patients. However, 

their implementation requires high collaboration and professional skills from the medical team to 

ensure the synergistic effect of various analgesic methods and maximize pain management 

effectiveness. A scientifically and rationally combined approach can provide safer and more effective 

intraoperative pain management, improving the patient's surgical experience and postoperative 

recovery. 

3.2. Personalized Intraoperative Analgesia Plan Design 

In multimodal analgesia strategies, designing personalized intraoperative analgesia plans is a key 

step to ensure optimal pain management for patients. By comprehensively assessing individual 

characteristics, including medical history, type of surgery, and pain sensitivity, the medical team can 

develop a personalized analgesia plan for more comprehensive and effective intraoperative pain 

management. 

3.2.1. Medical History Assessment 

Understanding a patient's medical history is crucial for developing a personalized intraoperative 

analgesia plan. Considering the patient's past pain experiences, analgesic responses, allergy history, 

etc., helps predict their reaction to different analgesic methods. Particular attention should be paid to 
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chronic conditions that may affect pain perception and processing, such as diabetes and neurological 

disorders. 

3.2.2. Type of Surgery 

Different types of surgeries have varying demands for intraoperative pain management. The 

personalized plan should consider the specificity of the surgery to determine the most suitable 

analgesic methods. For instance, local anesthesia techniques may be more appropriate for minor 

surgeries, while complex surgeries might require a combination of different analgesic methods for 

comprehensive and deep pain relief. 

3.2.3. Pain Sensitivity Assessment 

Understanding a patient's pain sensitivity is key to developing a personalized plan. Using pain 

assessment tools, the medical team can more accurately understand the patient's perception of pain. 

Patients with high pain sensitivity may require stronger analgesics or more frequent monitoring to 

ensure timely and effective pain relief. 

3.2.4. Overall Health Condition 

The patient's overall health condition directly affects the design of the analgesia plan. Considering 

potential comorbidities and drug allergies, the medical team needs to balance pain control and patient 

safety in the personalized design. Some patients may have restrictions on certain analgesic drugs due 

to other health issues, so careful consideration is needed in the plan design. 

3.2.5. Risk of Complications 

The design of a personalized plan should fully consider the risk of complications the patient might 

face. For example, nerve block techniques can cause nerve damage, while general anesthesia may 

lead to intraoperative nausea and vomiting. The medical team must predict and minimize these 

potential risks when designing the plan. 

Through comprehensive patient assessments, the medical team can better understand individual 

differences and develop more scientific and rational personalized intraoperative analgesia plans. This 

helps maximize pain management effectiveness and provides more considerate medical services to 

patients. 

3.3. Intraoperative Monitoring and Adjustment: Optimizing Analgesic Effectiveness 

In multimodal analgesia strategies, intraoperative monitoring and adjustment are key steps to 

ensure the best pain management outcomes. Continuous monitoring of the patient's vital signs, pain 

levels, and the effectiveness of analgesic drugs allows the medical team to promptly identify and 

address potential issues, ensuring the stability and safety of intraoperative analgesia. 

3.3.1. Vital Sign Monitoring 

In intraoperative monitoring, vital signs are crucial indicators of the patient's overall condition. 

Monitoring parameters like blood pressure, heart rate, and respiratory rate helps identify 

physiological changes that may occur during surgery. Especially when using intravenous analgesic 

drugs, monitoring for respiratory depression and blood pressure fluctuations is vital to take necessary 

measures and avoid adverse reactions. 
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3.3.2. Pain Level Assessment 

Assessing the level of pain during surgery is critical for intraoperative analgesia adjustment. Using 

pain scoring tools, such as the Visual Analogue Scale (VAS) or Numeric Rating Scale (NRS), the 

medical team can understand the patient's subjective feelings. Promptly understanding the patient's 

pain level helps physicians adjust the dosage and frequency of analgesic drugs to ensure optimal pain 

control during surgery. 

3.3.3. Monitoring the Effectiveness of Analgesic Drugs 

Monitoring the effectiveness of analgesic drugs is crucial for adjusting the intraoperative analgesia 

plan. Regularly assessing the patient's response to analgesic drugs, including drug concentrations and 

pharmacokinetic parameters, allows the medical team to evaluate the efficacy and side effects of the 

drugs. In different stages of the surgery, it may be necessary to adjust the drug concentration or switch 

administration routes to adapt to changing patient needs. 

3.3.4. Flexible Adjustment of Analgesia Plan 

Based on monitoring results, physicians need to flexibly adjust the intraoperative analgesia plan. 

This includes adjusting the dosage of analgesic drugs, changing administration routes, or even 

considering introducing other analgesic methods, such as nerve blocks or local anesthesia techniques. 

Intraoperative adjustments should be based on the patient's actual condition and specific requirements 

of the surgical process. 

Successful implementation of multimodal analgesia strategies requires high coordination and 

professional expertise from the medical team. By deeply understanding patient differences, 

scientifically integrating different analgesic methods, and continuously optimizing and adjusting 

during surgery, the medical team can provide more personalized and comprehensive intraoperative 

pain management, improving the surgical experience and postoperative recovery outcomes. The 

successful implementation of this comprehensive strategy is crucial for optimizing the overall pain 

experience and surgical outcomes for patients. 

4. Postoperative Pain Management and Rehabilitation Promotion 

4.1. Impact and Management of Postoperative Pain 

Postoperative pain is a common challenge faced by patients, significantly affecting their quality 

of life and recovery. It can lead to restricted activity, increased anxiety, and even delay the 

rehabilitation process. Therefore, effective management of postoperative pain is crucial. 

4.1.1. Impact 

The impact of postoperative pain extends beyond the physical aspect to psychological and social 

dimensions. Pain can cause emotional fluctuations in patients, including anxiety and depression, 

affecting their enthusiasm for rehabilitation programs. Reduced activity levels due to pain may lead 

to muscle atrophy and joint stiffness, further hindering progress in rehabilitation. 

Physiologically, postoperative pain affects basic functions like breathing, coughing, and eating, 

exacerbating the discomfort of surgical wounds. Psychologically, patients may experience fear, 

anxiety, or depression due to pain, significantly impacting their motivation and confidence in recovery. 

Socially, patients may reduce their participation in social activities, affecting their engagement with 

family and work. 
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4.1.2. Management 

Managing postoperative pain requires considering individual differences and the type of surgery. 

Common methods include the use of drugs like nonsteroidal anti-inflammatory drugs (NSAIDs) and 

opioids. Additionally, local anesthesia techniques and nerve blocks can effectively reduce 

postoperative pain. 

When selecting medications, a comprehensive assessment based on the patient's medical history, 

allergies, and type of surgery is needed. Personalized pain management plans help provide more 

effective pain relief and minimize the occurrence of adverse reactions. Local anesthesia techniques 

and nerve blocks can be selectively applied to specific surgeries for effective local pain control. 

The medical team should closely monitor the patient's vital signs and pain relief effectiveness, 

adjusting medication dosage and administration routes as needed to ensure a comfortable 

postoperative recovery. 

Through comprehensive pain management measures, patients can better cope with postoperative 

pain, reducing its adverse impact on recovery and returning more quickly to normal life and work. 

4.2. Positive Impact of Pain Management on Rehabilitation 

4.2.1. Pain Control and Rehabilitation Activities 

Effective pain control is one of the key factors for successful postoperative rehabilitation. 

Scientific and rational pain management significantly reduces pain, enhancing patients' willingness 

and initiative to participate in rehabilitation activities. Pain is often a deterrent for patients, as 

excessive pain can lead to fear of movement or rehabilitation activities. Well-designed pain 

management plans enable patients to engage more comfortably in rehabilitation exercises, improving 

their satisfaction and compliance with rehabilitation programs. 

4.2.2. Prevention of Complications 

Adequate pain control helps prevent complications during rehabilitation, particularly those related 

to reduced activity. Postoperative patients may decrease their activity levels due to pain, increasing 

the risk of complications like deep vein thrombosis. Pain management effectively relieves pain, 

encouraging more active participation in rehabilitation activities, reducing the likelihood of venous 

stasis and blood clots, and lowering the incidence of complications. 

4.2.3. Psychological Impact 

The positive impact of pain management extends beyond the physical to the psychological well-

being of patients. Effective pain relief significantly reduces psychological burden, improves mood, 

and enhances confidence in recovery. Postoperative pain often accompanies anxiety and depression, 

which in turn can affect participation in rehabilitation activities. Pain management not only improves 

the overall emotional state of patients but also provides better psychological support, making them 

more positive and confident in facing the rehabilitation process. 

Throughout the rehabilitation phase, the medical team should maintain close communication with 

patients, adjusting pain management plans flexibly based on their specific conditions to ensure 

effective pain control. Through the realization of these positive impacts, patients can achieve their 

rehabilitation goals more quickly and smoothly, improving their quality of life. 
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4.3. Postoperative Rehabilitation Guidance and Patient Education 

4.3.1. Rehabilitation Guidance 

Postoperative rehabilitation guidance is a vital service provided by the medical team to ensure 

patients can effectively participate in rehabilitation and swiftly return to normal life. Key aspects 

include detailed rehabilitation plans, appropriate exercise guidance, and dietary management advice. 

To ensure patients clearly understand rehabilitation goals and steps, the medical team needs to 

provide detailed plans covering specific activities, exercise frequency, intensity, and progressively 

increasing plans. This helps patients set clear expectations for each phase, leading to more goal-

oriented participation in rehabilitation activities. 

During rehabilitation, the medical team also needs to provide appropriate exercise guidance based 

on the patient's type of surgery and rehabilitation phase. Proper exercise not only promotes blood 

circulation, enhances muscle strength and joint flexibility but also accelerates the recovery process. 

Demonstrating correct exercise postures and ensuring patients follow safe exercise principles during 

rehabilitation helps them achieve better outcomes. 

Additionally, proper dietary management is crucial for postoperative recovery. The medical team 

should provide dietary management advice, including protein intake, vitamins, and mineral 

supplements, to support tissue repair and the overall recovery process. 

Through comprehensive rehabilitation guidance, patients can clearly understand the rehabilitation 

plan, participate more confidently in activities at each stage, and ultimately achieve faster recovery 

and improved quality of life. 

4.3.2. Patient Education 

Patient education is a key component of postoperative rehabilitation, aimed at helping patients 

better understand the recovery process and enhancing their participation. Key aspects of patient 

education include: 

The medical team should explain potential postoperative issues, such as pain, swelling, and limited 

mobility, and provide corresponding solutions. Understanding potential discomforts enables patients 

to cope more confidently with various situations during rehabilitation. 

Patients need to understand that postoperative rehabilitation is a gradual process, and some 

discomfort is normal. The medical team should explain possible discomforts, like pain and fatigue, 

to reduce patients' anxiety. 

Highlighting the importance of pain management is a focal point of patient education. Patients 

need to understand that proper pain management not only alleviates discomfort but also facilitates 

rehabilitation activities. The medical team should introduce pain assessment tools and explain the 

importance of timely communication of pain sensations to enable flexible adjustment of pain 

management plans. 

Through comprehensive rehabilitation guidance and patient education, patients can participate 

more confidently and actively in rehabilitation activities, achieving their recovery goals more quickly 

and improving their quality of life. This also helps reduce the risk of complications during 

rehabilitation, ensuring comprehensive support and guidance throughout the recovery process. 

5. Conclusion 

Multimodal analgesia strategies are an effective way to improve intraoperative analgesia. Their 

comprehensiveness better adapts to the diverse needs of different surgeries and patients. By 

appropriately selecting and combining various analgesic methods, patient comfort during surgery can 
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be enhanced, postoperative pain reduced, and faster recovery promoted. However, intraoperative pain 

management still requires personalized design and adjustment by doctors to achieve the best clinical 

outcomes. Future research needs to further explore new analgesic technologies and methods to 

continually improve the level of intraoperative pain management. 
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