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Pain management after surgery is a key component of orthopedic practice which 

eventually has a direct impact on surgical results, recovery, and patient 

satisfaction. In this comprehensive review, the use of post-operative analgesics 

in orthopedic surgery is defined. It highlights the importance of managing pain 

after surgery using both, non-pharmacological and pharmacological 

approaches. The function of multimodal analgesia is discussed in this review 

which reduces the dependence of opioid and associated negative effects. It also 

improves pain management by merging several regional anesthetic procedures 

and analgesic drugs. Patient-specific factors are also covered in this review 

which include pain management plans according to age, medication sensitivity, 

and comorbidities. It also looks over advanced developments such as digital 

pain monitoring devices, sustained-release medication formulations, innovative 

analgesic compounds, and patient-centered treatment methods. 
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INTRODUCTION 

Orthopedic surgery is a unique sub-category of 

medicine which is involved in the treatment of 

trauma or conditions related to muscle tissues, bone, 

and joints.[1] It includes a wide range of activities such 

as fracture management, and joint replacements. 

After orthopedic surgery, the first thing that must to 

be taken care of is the management of pain the patient 

is experiencing.[2] The most common feeling after an 

individual’s orthopedic surgery is pain as this 

treatment includes the operation of bones, soft 

tissues, and joints. If not managed properly, this pain 
leads to a slower recovery, develops a long-term 

chronic pain, and eventually affects the quality of life 

of the individual. Pain after orthopedic surgery can be 

complicated.[3] This pain is influenced by a variety of 

factors such as the amount of tissue which was 

damaged or manipulated, surgery technique, and the 

individual’s particular circumstances. Patients might 

go through muscle spasms, sharp acute pain, and 

swelling (inflammation). Consequently, the 

provision of efficient pain relief, which is also 

referred to as analgesia, becomes the most important 

aspect of the patient's care. The failure to manage 
pain effectively could result in delays in patients 

being able to move about and recover, a decrease in 

their physical function, and a longer stay in the 

hospital. 

The impact of efficient pain management after 

orthopedic surgery on patient recovery and 

satisfaction is quite significant. Adequate analgesia 

during the postoperative period not only comforts 

patients but also allows them to get involved in active 

therapies, thus facilitating normal daily activities 
quicker.[4] Good pain management practices can also 

help to minimize complications, and speed up the 

healing process. Therefore, it has become an 

indispensable component of orthopedic patient care. 

Conversely, if pain is not properly managed, it will 

certainly lead to increased healthcare costs.[5] Patients 

suffering from pain that cannot be controlled may 

need longer hospital stays, more treatments, and 

greater or different medication. Therefore, poor pain 

control is not only a medical issue but also a financial 

concern for hospitals and the healthcare systems. 
This review presents the various methods of pain 

management following surgery that are currently 

employed in the orthopedic practice. Its purpose is to 

illustrate both drug (pharmacological) and non-drug 

(non-pharmacological) methods of controlling 

postoperative pain.[6] Moreover, the review will 

explore the latest advancements and breakthroughs in 
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this area. It will feature the major orthopedic 
surgeries that often necessitate pain management, the 

objectives of pain control, and the most common 

medications. In addition to the classic opioid and 

non-opioid medications, the review will explore 

regional anesthesia techniques like epidural analgesia 

and nerve blocks, as well as the concept of 

multimodal analgesia — a strategy that combines 

different pain relief measures for optimal outcomes. 

 

REVIEW 

Goals of postoperative analgesia in orthopedic 

practice 
Objectives of Pain Management 
Relieving the patient's pain totally is the primary 

objective of postoperative pain treatment. Reducing 

pain to a manageable and pleasant level is the main 

goal. Patients can walk, breathe, and participate in 

rehabilitation with less discomfort when their pain is 

adequately managed. Instead of battling chronic pain, 

patients who are not in excruciating agony can 

concentrate their energies on recovering and eating 

healthily.[7] A key component of rehabilitation 
following surgery is early mobility, which is made 

feasible by efficient pain management. Patients in 

significant pain can be hesitant or fearful to move, 

which can lead to significant consequences including 

pressure ulcers (bed sores), deep vein thrombosis 

(blood clots), or atelectasis (lung collapse). Patients 

who receive effective pain management interventions 

will move sooner and more frequently. Early 

mobility maintains healthy lung function, vascular 

circulation, and minimizes postoperative 

complications.[8] 

Pain control is an important part of care for surgical 

patients. It will impact the comfort of the patient, but 

can also have an impact on the ultimate outcome for 

the patient. Patients who are pain-free will be more 

likely to follow the postoperative course prescribed 
for them, which may include rehabilitation exercises 

or physical therapy.[9] An active patient will heal 

more quickly, have more mobility, and have 

improved overall results in the long-term. Decreasing 

pain is only one of two components associated with 

appropriate pain management. The other component 

is to prevent or minimize unwanted side effects from 

the analgesics used to treat pain. Constipation is one 

unwanted side effect of opioids, and respiratory 

depression (or decreased respiratory rate) is another. 

Finding the very best situation in which pain control 

and side effects are tightly controlled is significant.[10] 
Patient satisfaction is a key part of postoperative care. 

A speedy and successful recovery can significantly 

impact a patient's perception of their care, as well as 

their overall happiness with the hospital or clinic. 

Excellent patient satisfaction hinges on efficient pain 

management. When patients are comfortable and 

have adequate pain management after an operation, 

they are more likely to have a positive perception of 

their care, enhancing recovery as well as the positive 
reputation of the hospital or clinic.[11] 

Factors that Influence the Choice of Analgesic 

Agents 
The type of orthopedic surgery will guide whether 

analgesics are needed. A comprehensive and 

aggressive strategy of pain management is used in 

major joint replacements such as knee or hip 

replacements. These often utilize regional anesthetic 

procedures with opioids. On the other hand, mild 

analgesics may suffice in smaller procedures such as 

arthroscopic procedures. These mild analgesics 

include a non-steroidal anti-inflammatory which is 

called NSAID. This reduces the risk of side effects 

that are linked with opioids and provide adequate 
pain relief. An individual’s specific needs should also 

be considered as part of the pain management plan.[12] 

This includes their age as older patients are prone to 

the negative effects of opioids. Additionally, patients 

with other medical problems, like heart or lung 

issues, which may stay stable, will also be cautious 

about the medication selection to prevent worsening 

ongoing symptoms. Also, it's important to remember 

to look for drug sensitivities or allergies to the 

medications chosen. If the possible medication is not 

tolerated, then more alternative methods are to be 

employed for pain management, in order to avoid 
negative side effects and ensure patient safety.[13] 

The level of pain that an individual reports after a 

surgery is also considered in selecting the pain 

medication. The more the pain would be, the stronger 

medicine will be appropriate for it. Mostly, NSAIDs 

and acetaminophen are sufficient for managing mild 

pain as they are considered non-opioid medications. 

They are usually linked with minor and less invasive 

orthopedic procedures. Where there is severe pain, 

opioids are used. They are the standard medicines 

after surgical procedures. Other than this, side effects 
must be considered. It is important to weigh the pain 

relief and side effects to ensure the correct selection 

of medicine.[14] 

Balanced Approach to Analgesia 

It is important to manage pain in a personalized 

manner because every individual experiences pain 

differently. Every patient’s need is different. 

Therefore, while selecting the medication to relieve 

pain, it is important to consider the type, dose, and 
method of delivering pain medication. Moreover, it is 

important to ensure that the side effects are reduced 

and pain is controlled. A combination of techniques 

and medicines is called multimodal analgesia. This 

helps in managing the pain through different 

techniques, ultimately reducing the dependence on 

opioids. Furthermore, it is important to adjust the 

doses based on the patient's response to provide them 

effective and safe relief. This can be tracked through 

continuous monitoring and proper titration. Patients 

should also get educated about their possible side 

effects, and pain management options. This enhances 
communication and empowers the patients to take an 

active role in their recovery. Lastly, if pain is 

managed and treated early and on time, it supports 
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faster healing, prevents the pain from worsening, and 
improves comfort.[15] 

Pharmacological analgesic agents 

Non-opioid Analgesics 

NSAIDs (non-steroidal anti-inflammatory drugs) 

work by inhibiting the work of the cyclooxygenase 
(COX) enzymes, which function to produce fever, 

pain, and inflammation-causing chemicals called 

prostaglandins, from arachidonic acid. NSAIDs 

relieve pain and inflammation by inhibiting 

prostaglandin production. In the orthopedic 

management of pain, NSAIDs are frequently used for 

mild to moderate postoperative pain relief and 

inflammation. NSAIDs are especially useful for pain 

conditions such as osteoarthritis, tendinitis, and 

following surgeries in which inflammation is the 

primary mechanism causing pain. NSAIDs are 
commonly used as part of multimodal analgesia, 

which is to integrate pain medications to reduce the 

dependence on opioids. This serves two purposes: 

reducing the side effects caused by dependence on 

opioids and integrating a variety of medications to 

manage pain symptoms. Patients enjoy a more 

comfortable and satisfying recovery with this 

balance.[16] 

Acetaminophen, or paracetamol, mainly affects the 

brain. By inhibiting the central nervous system from 

producing prostaglandins via the hypothalamus, it 

lowers fever and pain. Acetaminophen is the most 
commonly used and preferred first-line treatment for 

mild to severe pain. It is particularly useful for 

patients that are unable to take NSAIDs due to 

gastrointestinal issues (ulcers, bleeding risk). 

Acetaminophen is tolerated better and has lower 

gastrointestinal adverse effects compared to NSAIDs 

for individuals with these problems. In orthopedic 

postoperative therapy, it is routinely used orally and 

can be used as a part of a multimodal pain plan to 

reduce opioid use and provide adequate pain 

control.[17] 

Opioid Analgesics 
Morphine is an effective opioid analgesic that works 

by binding to μ-opioid receptors in the spinal cord 
and brain. This changes the perception of pain in the 

body along with sedation and relief of pain. In 

orthopedic care, mostly morphine is used to manage 

severe pain after surgery. That pain does not respond 

to non-opioids such as NSAIDs or acetaminophen. 

Just like morphine, there is another semi-synthetic 

analgesic called oxycodone which binds to μ-opioid 

receptors in the central nervous system in order to 

decrease the pain. Oxycodone is mostly used to 

manage moderate to severe pain. Oxycodone is 

included in a multimodal approach to reduce pain. It 
is included as a part of a regimen with other 

analgesics. By using this multimodal approach, the 

amount of opioids needed is reduced, pain relief is 

improved, and side effects such as constipation and 

sedation are prevented. Hydrocodone is another 

semi-synthetic opioid which also reduces pain by 

binding to μ-opioid receptors. To treat acute pain 

after surgery, especially when non-opioid analgesics 

are inadequate, hydrocodone is used. It is mostly used 
with NSAIDs or acetaminophen to decrease pain as 

well as the use of strong opioids.[18] 

Adjuvant Analgesics 

The use of anticonvulsant drugs like gabapentin and 

pregabalin is very successful in the management of 
neuropathic pain which is the pain that occurs due to 

nerve irritation or injury. The mechanism of these 

medications is by calcium channels in the brain and 

spinal cord alterations leading to the reduction of 

neurotransmitters such as glutamate that are pain 

signalers. These drugs are commonly prescribed after 

the orthopedic procedure as adjunct therapy 

particularly when nerve pain emerges as a result of 

compression or injury during surgery [19]. The role 

of these drugs in pain therapy is that they are effective 

in treating the pain caused by nerve damage which 
may not be responding to conventional pain 

medications. 

Tricyclic Antidepressants 
Tricyclic antidepressants (TCAs) like amitriptyline, 

may be utilized for the treatment of other pains as 

well. The ultimate goal of the drugs is to facilitate the 

process of the two neurotransmitters, serotonin and 

norepinephrine, by blocking their reabsorption in the 

brain. The increased concentration of the two 

neurotransmitters in the brain, along with the reduced 

pain perception, is the ultimate goal of using such 

medications. Occasionally, as with anticonvulsants, 

these categories of antidepressants are employed for 

the treatment of neurologic or chronic pain occurring 
after orthopedic surgeries, especially when nerve 

injury or damage is implicated. The use of TCAs can 

be in the facilitation of both comfort and long-term 

outcomes, as this type of pain is often very hard to 

manage with ordinary pain relievers.[20] 

Anticonvulsants 

By regulating neuronal activity in the brain and spinal 

cord, many anticonvulsant medications, such 

lamotrigine and carbamazepine, can also help reduce 

pain. They lessen the aberrant nerve impulses that 

result in neuropathic pain. Although they are not as 
commonly used as other painkillers, these 

medications may be useful if nerve pain contributes 

significantly to postoperative discomfort, particularly 

if standard painkillers such as acetaminophen, 

opioids, or NSAIDs are insufficient.[21] 

Regional anesthesia techniques 

Epidural Analgesia 

An extremely successful pain management technique 

is epidural analgesia. In order to specifically relieve 

lower body pain, local anesthetics are injected into 

the epidural region around the spinal cord. This 

method is frequently applied to postoperative pain 

control and childbirth. The early mobilization and 

increased comfort for the patient resulting from 
appropriate epidural analgesia promote quicker 

recovery. One of the main advantages is a reduction 

in systemic opioid medications, therefore minimizing 

adverse effects such as lethargy, nausea, and 

constipation.[22] 

Peripheral Nerve Blocks 

http://www.ijmedph.org/


1153 
International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org) 

 

Peripheral nerve blocks are a method to alleviate pain 
in a specific area by placing anesthetics very close to 

the nerves that transmit pain signals. This method 

causes loss of sensation in a particular area such as 

the arm or leg while the rest of the body is intact. 

Nerve blocks can be used to eliminate pain signals 

effectively and, at the same time, decrease the 

demand for opioids considerably along with the risks 

associated with opioid use, i.e., respiratory problems 

and addiction. Patients in recovery generally feel 

more awake and display fewer side effects. Properly 

managed regional pain control is one of the factors 
that contribute to the patient's mobility and hence, the 

early rehabilitation, which in turn, reduces the 

incidence of complications like deep vein thrombosis 

and muscle atrophy. Additionally, it promotes 

patients' general comfort and motivates them to take 

part in their recovery process more.[23] 

Intrathecal Analgesia 

During intrathecal analgesia, medication is injected 

straight into the cerebrospinal fluid that is in the 

spinal canal. It is a good option for postoperative care 

as it offers prompt and potent pain relief. 

Furthermore, the incidence of systemic side effects 

such as nausea, constipation, and respiratory 

depression is markedly less as the medication acts on 

the spinal nerves only. Moreover, this technique 

enables doctors to closely monitor the dosage, thus 

providing pain relief that is both trustworthy and safe. 
This selective technique not only enhances patient 

comfort but also facilitates quicker recovery after 

surgery without the patient being aware of the 

pain.[24] 

Multimodal analgesia 

Rationale for Multimodal Analgesia 
Pain is caused by several pathways and mechanisms. 

Multimodal analgesia, which uses different analgesic 

drugs targeting different parts of the pain pathway, 

solves this problem. This technique promises more 

extensive and efficient pain management than single 

medication use. It is particularly beneficial in 

orthopedic practice since patients commonly suffer 

from both neuropathic and nociceptive pain. It limits 
opioid use, thereby diminishing the chances of 

addiction and the coming along issues related to 

opioids. This method makes it possible to have safe 

and more extensive pain management by mixing 

local techniques with non-opioid medications. As 

treatment plans can be customized to fit each patient's 

needs, preferences, and medical conditions, this 

method also offers personalized care.[25] Personalized 

multimodal therapy leads to better recovery 

outcomes, patient comfort, and satisfaction. 

Combination Therapy Using Various Analgesic 

Agents 

Acetaminophen and NSAIDs are examples of non- 

opioid painkillers that are used in multimodal 

analgesia. These drugs help control mild-to-moderate 

pain and inflammation while lowering the need for 

opioids. Opioids like morphine, oxycodone, and 

hydrocodone are only used for moderate-to-severe 

pain when combined with other medications. This 

reduces the risk of respiratory depression, 
constipation, and exhaustion while providing 

effective pain relief. Targeted pain control for certain 

surgical sites is made possible by regional anesthesia 

procedures such epidural, peripheral nerve blocks, 

and intrathecal analgesia.[26] These techniques 

diminish the need for systemic drugs, promote early 

mobility, and minimize side effects. For the treatment 

of neuropathic pain following orthopedic procedures, 

adjuvant drugs such as pregabalin, gabapentin, 

tricyclic antidepressants, and anticonvulsants are 

especially helpful. 

Benefits and Challenges of Multimodal Analgesia 

There are a few benefits of multimodal analgesia. 

First of all, it works through several methods to 
improve pain relief. Due to this, patients are mostly 

satisfied, recover quickly, and have greater comfort. 

It reduces the need of high-dose opioids which 

encourages safer post-operative care and reduces side 

effects. In orthopedic recovery, rehabilitation and 

early mobilization are supported by better pain 

management.[27] 

Along with some benefits, there are a few challenges 

as well that are linked with multimodal analgesia. To 

implement the multimodal analgesia, it requires 

accurate dosing, careful planning, and continuous 

monitoring. Moreover, personalized evaluation is 

important as every patient responds differently to 

medications. Multimodal approaches are also costly 

initially. 

Patient-specific considerations 

Age, Gender, and Pain Perception 
Age is a major factor which influences an 

individual’s reaction to analgesics and perception of 

pain. As age increases, metabolism becomes slow. 

Therefore, older people mostly need low doses of 

medicines to prevent adverse effects such as opioid- 

induced respiratory depression. In order to guarantee 

efficacy and safety, patients require doses according 

to their age. Gender also affects how people react to 

medicine and perceive pain. According to other 

research, females are more sensitive to pain which 
influences the dose and selection of analgesics.[28] 

Coexisting Medical Conditions 

Planning for pain treatment requires taking 

preexisting medical issues into account. Certain 

NSAIDs should be avoided by patients with 

cardiovascular problems since they increase the risk 

of heart attacks and strokes. Lower dosages or non- 

opioid alternatives may be more beneficial for people 

with respiratory conditions, such as COPD, who are 

more susceptible to breathing issues caused by 

opioids. Dosage modifications are necessary for 

patients with liver or kidney impairment in order to 

avoid medication toxicity and buildup. Patients with 

diabetes may experience pain differently and heal 
wounds more slowly, necessitating close blood sugar 

monitoring and pain management to promote 

healing.[29] 

 

 

Medication Allergies and Sensitivities 
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Prior to beginning treatment, it is essential to identify 
drug sensitivities. To prevent responses ranging from 

minor rashes to severe anaphylaxis, patients with 

known allergies should be given suitable substitutes. 

Even if they do not have allergies, some people may 

be sensitive to or intolerant of particular analgesics. 

Alternative agents or techniques should be employed 

in these situations, backed by careful observation and 

patient communication.[30] 

Emerging trends and innovations 

New Analgesic Agents and Delivery Methods 
New analgesic drugs with sophisticated modes of 

action, like ion channel blockers, NMDA receptor 

antagonists, and selective opioid receptor 

modulators, have been developed recently. Due to 

this, pain is managed effectively with very little 

adverse effects. This ultimately benefits the recovery 

of the patient after surgery. Developments in drug 

delivery systems and sustained-release formulations 

provide less doses and long-lasting pain relief. In 
order to treat localized pain, topical analgesics are 

being used in a big quantity. Topical analgesics 

include gels, creams, and patches. These are 

especially used for musculoskeletal disorders such as 

osteoarthritis. These analgesics reduce systemic side 

effects and focus on providing tailored pain treatment 

where needed.[31] 

Advances in Pain Assessment and Monitoring 

Due to recent digital health technologies such as 

smartphone applications and other wearables, it has 

become possible to track real-time pain. Individuals 

can record their pain levels which will help the 

healthcare workers to customize their treatment plans 
based on the ongoing data. Some objective pain 

measures are introduced, that include imaging 

methods and biomarkers, which helps in determining 

the accurate severity and location of pain. These 

techniques produce accurate statistics and reduce the 

reliance on self-reporting.[32] Due to telemedicine, 

pain management experts are now more accessible 

specially for patients who are in remote areas. It 

promotes easy follow-ups, expert-guided care, and 

increases the participation of the patient. 

Patient-Centered Care in Pain Management 

Healthcare professionals and individuals have to 
work together to make better decisions regarding 

contemporary pain treatment. This increases 

involvement in care and confidence because the 

treatment programs are designed according to the 

patient’s requirements, preferences, and objectives. 

Patient education is the foundation of this strategy. 

Patients are allowed to take an active role in their 

recovery. If the patients are aware of the negative 

consequences of the options available to them and 

their after effects, they can make educated decisions. 

The main goal of this patient-centered care is to 
manage pain effectively and have a quality life. The 

purpose is to restore mental well-being, comfort, and 

function along with pain relief. These plans are 

customized based on each patient’s lifestyle, and 

health status. 

CONCLUSION 

After orthopedic surgery, it is important to manage 

the pain effectively in order to achieve better results 

and guarantee a satisfying surgical experience. This 

study emphasized on the main facets of pain 

management in orthopedic surgery. It concludes that 

if pain is managed properly, it leads to early 

movement, accelerates recovery, and increases 

patient comfort. Multimodal analgesia offers a well- 
rounded approach to manage the pain which blends a 

few methods and painkillers. Some of the recent 

advancements in the management of pain include 

sophisticated pain assessment instruments, novel 

analgesic drugs, and patient-centered case 

methodologies. These advancements make the 

treatment efficient and safer. 
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