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Abstract

	 This article discusses the advancements in 

ambulatory anesthesia pain management and 

their implications for modern healthcare. The 

importance of effective pain management in 

ambulatory settings is emphasized, along with 

the challenges of traditional pain management 

techniques. The article then focuses on multi-

modal analgesia in ambulatory anesthesia,  

explaining its rationale and detailing the  

various drugs and techniques used. Furthermore, 

the article discusses the role of technology  

in ambulatory anesthesia pain management. It 

focuses on advancements in pain assessment 

tools, drug delivery systems, and the use of 

virtual reality as a distraction technique. The 

integration of patient-centered approaches in 

pain management is also explored emphasizing 

individualized pain management plans and  

patient engagement. The article also addresses 

the management of chronic pain in ambulatory 

anesthesia patients, emphasizing the need to 

identify and develop specialized pain manage-

ment strategies for this population. It also  

discusses strategies for addressing safety and 

complications in ambulatory anesthesia  

pain management. The future directions of  

ambulatory anesthesia pain management are 

explored, with a focus on potential areas for 

further research and advancements in the field. 
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Key points:

	 •	 Ambulatory anesthesia plays a significant 

role in modern healthcare by providing efficient 

and cost-effective care.

	 •	 Multimodal analgesia in ambulatory 

anesthesia offers enhanced pain relief, reduced 

opioid consumption, and faster recovery and 

discharge.

	 •	 Management of chronic pain in ambu-

latory settings requires specialized strategies and 

collaboration between anesthesia teams and 

pain specialists.

Introduction

	 Ambulatory anesthesia, also known as 

outpatient or day surgery anesthesia, is a  

specialized approach that allows patients to 

undergo surgical or medical procedures and  

return home on the same day. With the advent 

of ambulatory anesthesia, a wide range of  

surgeries and medical interventions can now be 

performed in dedicated ambulatory surgery 

centers or outpatient facilities. The main  

advantage of ambulatory anesthesia is that it 

allows patients to recover in the comfort of their 

own homes, promoting faster recuperation and 

a quicker return to daily activities. Additionally, 

it has evolved from the need to reduce hospital 

stays, improve patient comfort, streamline 

healthcare services, and enhance cost-effective-

ness. As patients return home shortly after their 

procedures, they need to be adequately relieved 

of pain to ensure a smooth recovery process. 

Proper pain management enables patients to be 

more functional, perform necessary activities, 

and adhere to post-operative instructions  

effectively. It is crucial to provide individualized 

pain management plans tailored to each  

patient’s needs to achieve optimal results and 

overall patient satisfaction. 

Evolution of ambulatory anes-
thesia 

	 The evolution of ambulatory anesthesia 

has been a significant milestone in the history of 

medical care, revolutionizing pain management 

practices for outpatient surgeries and procedures. 

One of the pioneering advancements was the 

introduction of local anesthesia, which enabled 

surgeons to perform minor procedures without 

the need for general anesthesia. Local anesthetics, 

such as lidocaine, were administered at specific 

sites, providing targeted pain relief and allowing 

patients to be awake during the procedure.  

In the mid-20th century, with the advent of  

intravenous anesthetics and advancements  

in monitoring technologies, the concept of  

monitored anesthesia care (MAC) gained  

prominence.1,2 MAC allowed for a lighter level  

of sedation while ensuring patient comfort  

and safety. This approach was particularly  

suitable for certain outpatient procedures, as it 

allowed patients to recover more rapidly and 

return home sooner.2 In the 1980s and 1990s, 

anesthesia providers began to develop tailored 

techniques for ambulatory settings, recognizing 

the need for effective pain management that 

allowed patients to resume normal activities 

promptly.3

	 Enhanced recovery after surgery (ERAS) 

	 ERAS is a comprehensive, evidence-based 
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approach to perioperative care designed to  

optimize patient outcomes, expedite recovery, 

and reduce hospital stays.4 Originally developed 

for major surgical procedures, ERAS encompasses 

various strategies, including preoperative  

optimization, patient education, minimization of 

surgical stress, effective pain management,  

early mobilization, and a well-coordinated,  

multi-disciplinary approach to care.5 Additionally, 

in ambulatory anesthesia, ERAS has been  

adapted to streamline the perioperative process, 

ensuring patients experience minimal disruption 

to their daily lives while recovering safely and 

comfortably at home. One of the key emphases 

of ERAS is the utilization of minimally invasive 

surgical approaches whenever feasible. These 

techniques are associated with reduced tissue 

damage, less post-operative pain, and a lower 

likelihood of complications. Consequently,  

patients benefit from faster recovery, shorter 

hospital stays, and increased satisfaction with  

the overall surgical experience.

	 A crucial aspect of ERAS is patient  

education, which plays a vital role in the  

successful implementation of the approach. 

Patients are provided with comprehensive  

information about the upcoming procedure, 

expected pain levels, and their role in managing 

pain during the recovery period. This education 

includes guidance on proper nutrition and  

hydration, the use of multimodal analgesia for 

effective pain control, and the potential benefits 

of non-pharmacological pain relief techniques. 

Encouraging early ambulation and physical  

activity post-surgery is also emphasized as part 

of the education process. ERAS extends its impact 

beyond the hospital setting, as it includes 

post-discharge follow-up and support. Healthcare 

providers closely monitor patient progress,  

address any concerns, and offer guidance to 

optimize recovery outcomes. This ongoing  

support ensures that patients continue to  

manage pain effectively at home, ultimately 

contributing to successful long-term recovery.  

As a result of its comprehensive approach and 

focus on patient education and engagement, 

ERAS proves to be cost-effective for both patients 

and healthcare facilities. By promoting better 

outcomes and faster recovery times, ERAS  

improves patient satisfaction and overall health-

care efficiency.5

	 Individualized pain management 

	 Individualized pain management recognizes 

the intricate interplay of emotional and physical 

discomfort influenced by diverse factors. The 

International Association for the Study of Pain 

defines pain as a distressing encounter involving 

sensory, emotional, cognitive, and social  

dimensions, often tied to tissue damage.6 Acute 

postoperative pain, originating from surgical  

tissue trauma, varies based on surgical type  

and peaks within the initial 3 days.7 The body’s 

responses, orchestrated by the sympathetic and 

parasympathetic nervous systems, can trigger 

symptoms like elevated heart rate, increased 

blood pressure, or bronchospasm. These reac-

tions might contribute to chronic pain and even 

metabolic alterations such as insulin resistance. 

Effective pain management, particularly in  

ambulatory surgery, holds pivotal importance  

for both the surgical procedure itself and  

immediate postoperative care. Such manage-

ment empowers patients to adeptly manage pain 

in a home setting. Patient-centered approaches 
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to ambulatory anesthesia pain management 

acknowledge the idiosyncratic nature of  

each individual’s pain experience and their  

responsiveness to pain management techniques. 

Thus, crafting personalized pain management 

plans tailored to each patient’s unique require-

ments and attributes is paramount.

	 Diverse factors-ranging from pain tolerance 

and medical history to allergies and prior  

encounte r s  w i th  anes thes i a  and pa in  

medications-demand meticulous consideration 

while devising pain management strategies.  

Customizing pain relief plans to suit the  

individual enables healthcare providers to  

optimize pain control, mitigate the risk of  

adverse effects, and amplify overall patient  

contentment. A fundamental facet of these 

patient-centered strategies involves collaborative 

decision-making between healthcare providers 

and patients. Engaging patients in the treatment 

planning process and factoring in their preferences 

and values empowers them to actively partake 

in their care, nurturing a sense of authority and 

independence. When patients perceive their 

contributions as valuable, adherence to the pain 

management plan improves, leading to superior 

pain control and enhanced treatment outcomes 

overall.

Multimodal analgesia 

	 Multimodal analgesia, also known as  

balanced analgesia or combination analgesia, is 

an approach to pain management that involves 

using multiple drugs and techniques with  

different mechanisms of action to provide  

effective pain relief while minimizing the reliance 

on opioids.8 The rationale behind multimodal 

analgesia lies in the concept of synergistic  

pain control, where each component of the 

analgesic regimen targets different pain pathways, 

producing a cumulative effect that enhances 

overall pain relief.

	 Nonsteroidal anti-inflammatory drugs 

(NSAIDs), such as ibuprofen and ketorolac,  

inhibit prostaglandin synthesis, which is involved 

in the inflammatory response and pain  

perception. By reducing inflammation, these 

drugs provide effective pain relief and are  

particularly useful for managing mild to  

moderate pain.9 COX-2 inhibitors, a specific type 

of NSAID, have the advantage of providing pain 

relief without interfering with blood clotting 

(unlike traditional NSAIDs that also inhibit COX-1). 

This characteristic makes them suitable for  

patients at risk of bleeding complications.10  

Acetaminophen is an analgesic and antipyretic 

agent that can be used in combination with 

NSAIDs.11 It acts centrally to modulate pain  

perception and fever. 

	 Local anesthetics, such as lidocaine and 

bupivacaine, are administered to specific nerve 

or tissue sites to provide targeted pain relief. 

These can be used as part of regional anesthesia 

techniques, such as nerve blocks or epidurals, 

to block pain signals from reaching the brain. 

Drugs that antagonize the N-methyl-D-aspartate 

receptors, such as ketamine, play a role in  

preventing the development of central  

sensitization-a process that amplifies pain signals. 

Low-dose ketamine infusions have been used 

effectively to manage post-operative pain.12  

Alpha-2 agonists, like clonidine and dexmedeto-

midine, have analgesic properties and can be 
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used as adjuncts to anesthesia to improve pain 

control. They work by inhibiting norepinephrine 

release and dampening pain signals in the central 

nervous system.13

	 Patient-controlled analgesia is a technique 

that empowers patients to self-administer 

pre-programmed doses of intravenous analgesics, 

usually opioids like morphine or hydromorphone, 

to manage their pain. This approach gives patients 

better control over their pain relief while  

minimizing the risk of over sedation and  

optimizing analgesic delivery. Gabapentin is  

used as an additional pain management tool 

after surgery to decrease pain and lessen the 

need for opioids.14 It is effective in treating  

neuropathic pain but may cause drowsiness. A 

previous study investigated gabapentin use in 

surgery for patients aged 65 and older. The study 

found that using gabapentin during surgery led 

to higher risks of delirium, new antipsychotic use, 

and pneumonia in older patients.15 While  

gabapentin can aid pain relief during surgery, its 

benefits and drawbacks should be thoroughly 

assessed before prescribing it.

	 Overall, multimodal analgesia offers more 

comprehensive pain relief by targeting multiple 

pain pathways simultaneously. The use of 

non-opioid analgesics significantly reduces the 

risk of opioid-related side effects, such as respira-

tory depression, nausea, and constipation. It al-

lows for the creation of tailored pain manage-

ment plans that consider individual patient 

factors, ensuring personalized care and faster 

recovery, which ultimately leads to improved 

patient satisfaction. Multimodal analgesia makes 

patients suitable candidates for same-day  

discharge and promotes early resumption of 

normal activities, resulting in cost savings for both 

patients and healthcare facilities.

Regional anesthesia 

	 Regional anesthesia, which includes  

techniques like peripheral nerve blocks, epidural, 

and spinal anesthesia, is a specialized approach 

that selectively numbs specific nerves or nerve 

plexuses to block pain signals from reaching the 

brain. One significant advantage of regional  

anesthesia is the potential for early recovery, as 

the effects of anesthetics wear off more quickly, 

allowing for early ambulation and a smoother 

transition to the post-operative phase. Moreover, 

it offers excellent post-operative pain relief,  

reducing the reliance on systemic opioids.  

Patients are more actively involved in their care, 

which fosters a sense of control and lowers the 

risk of post-operative confusion or nausea.16 

However, regional anesthesia does come with  

its own set of risks, including nerve damage,  

infection, and systemic toxicity from local  

anesthetics.17 Careful monitoring and skilled 

administration are crucial to minimize these 

potential complications.

	 Peripheral nerve blocks are commonly 

used for procedures in the extremities, such as 

hand and foot surgery, as well as certain  

orthopedic procedures. Epidural anesthesia  

involves injecting a local anesthetic into the 

epidural space around the spinal cord. On the 

other hand, spinal anesthesia, also known as 

intrathecal anesthesia, targets the cerebrospinal 

fluid and involves injecting a local anesthetic 

directly into the subarachnoid space, resulting in 

anesthesia from the level of injection downward. 



266 Advancements in Ambulatory Anesthesia Pain Management

Thai J Anesthesiol 2024; 50(4)

Both techniques effectively block nerve impulses 

from the lower half of the body. However, these 

techniques cause complete nerve blockade 

(sensory, motor, proprioception, and autonomic), 

which can impair lower limb function for up to 

6-8 hours. Due to these effects, they are generally 

not suitable for ambulatory surgery.

Managing chronic pain 

	 Managing chronic pain in post-surgical 

patients is a critical aspect of healthcare, as a 

significant number of individuals experience 

persistent pain following surgery. While acute 

pain typically subsides within 1-2 weeks,  

chronic post-surgical pain can affect 10-50% of 

patients, significantly impacting their quality of 

life.18 Werner and Kongsgaard established  

specific criteria for diagnosing chronic post- 

surgical pain, which include pain that either  

appears new or intensifies after surgery, persists 

for more than 3-6 months post-surgery and  

substantially affects the patient’s overall well- 

being, localized in the surgical area or in the  

nerve branches associated with that area, may 

persist since surgery or return after a period of 

relief, and is essential to differentiate this pain 

from other potential sources, such as cancer, 

infection, radiation therapy, or pre-existing  

conditions predating the surgery.19

	 Chronic pain patients often present with 

intricate medical backgrounds and may be  

managing various conditions like osteoarthritis, 

neuropathic pain, fibromyalgia, or chronic low 

back pain.20 Identifying such patients is crucial 

during preoperative assessments to create  

customized pain management plans and address 

issues related to opioid tolerance or dependence. 

Prior to the surgical procedure, collaboration 

between the ambulatory anesthesia team and 

pain specialists is essential. Pain specialists can 

provide valuable insights into adjusting chronic 

pain medications, while the anesthesia team  

can offer feedback on the patient’s response  

to perioperative pain management strategies. 

Adjustments to chronic pain medications and the 

incorporation of non-opioid pain management 

strategies can significantly enhance pain control 

during the perioperative period. Multimodal 

analgesia is particularly pertinent for chronic pain 

patients. Given that chronic pain patients may 

have developed opioid tolerance, implementing 

opioid-sparing techniques like ketamine infusions 

or alpha-2 agonists can be beneficial in achieving 

adequate pain relief.21

	Safety and complications 

	 Notably, the use of opioids for pain relief 

can lead to various side effects, including nausea, 

vomiting, constipation, sedation, and respiratory 

depression. Allergic reactions to medications like 

local anesthetics or NSAIDs are also possible, 

along with risks associated with certain regional 

anesthesia techniques and nerve blocks, such as 

bleeding, hematoma formation, and nerve injury. 

To prioritize patient safety, collaboration with 

various healthcare professionals, including pain 

specialists, pharmacists, and physical therapists, 

ensures a thorough understanding of the  

patient’s medical history, allergies, and current 

medications, allowing for the selection of the 

most appropriate pain management approach.

	 In addition to ensuring safety, educating 
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patients about potential complications and what 

to expect post-surgery is crucial for managing 

expectations and empowering patients to report 

any concerning symptoms promptly. Tailoring 

pain management plans to each patient’s needs 

helps minimize the risk of adverse effects and 

enhances pain relief. Utilizing multimodal  

analgesia and considering patient-specific factors 

contribute to achieving optimal outcomes.  

Regularly monitoring vital signs, pain levels,  

and side effects during the perioperative period 

allows for prompt intervention if complications 

arise. Adhering to evidence-based guidelines and 

best practices in pain management is essential 

to providing patients with the most effective and 

safest treatments. Implementing standardized 

pain management protocols promotes consistency 

in care delivery and reduces the risk of errors. 

Moreover, integrating technology, such as  

electronic health records and automated  

monitoring systems, aids in patient safety,  

documentation, and data analysis. 

Limitations and challenges

	 Traditional pain management methods 

often provide only short-term relief, leading to 

discomfort and potential complications during 

the initial stages of recovery. The reliance on 

opioids for pain control poses risks of side effects, 

including nausea, constipation, drowsiness, and 

the potential for opioid dependence. Inadequate 

pain control can result in delayed recovery and 

increased hospital readmission rates, affecting 

patient satisfaction and healthcare costs. Moreover, 

the one-size-fits-all approach to pain management 

does not consider individual patient factors, such 

as pain tolerance and medical history, leading  

to suboptimal outcomes for some patients. In 

Thailand, the popularity of same-day surgery 

remains limited due to several challenges.  

These include a lack of specialized centers for 

systematic care, insufficient personnel to  

maintain the system, and inadequate equipment.

	 Ambulatory anesthesia offers significant 

advantages, but it also faces specific challenges 

related to pain management techniques.  

The duration of pain relief achieved through 

conventional methods, like local anesthetics  

or oral medications, may not always align with 

the necessary recovery period, resulting in pain 

resurfacing before patients have sufficiently 

healed. Managing pain effectively without 

over-relying on opioids remains a crucial  

challenge due to their potential for abuse,  

dependence, and side effects like nausea,  

constipation, and respiratory depression.  

Furthermore, each patient’s pain threshold and 

response to pain management techniques can 

differ significantly, necessitating personalized 

approaches to find the most suitable and  

effective pain relief plan for individual patients.22 

Inadequate patient education on pain management 

techniques, including medication usage and 

potential side effects, can also lead to non- 

compliance and suboptimal pain relief outcomes. 

Addressing these limitations and challenges  

is crucial for enhancing the overall patient  

experience and ensuring successful pain  

management in ambulatory anesthesia settings. 

Over the years, medical researchers and  

anesthesia providers have developed innovative 

approaches and incorporated cutting-edge  

technology to address these challenges,  
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ultimately improving patient comfort, safety, and 

recovery in outpatient settings. 

Technology in ambulatory anes-
thesia pain management 

	 Accurate pain assessment is paramount 

for effective pain management in ambulatory 

anesthesia. Advancements in technology have 

led to the development of various tools and 

methods to enhance pain assessment and  

quantification in ambulatory patients. Traditional 

pain scales, such as the numeric rating scale (NRS) 

and visual analog scale (VAS), have been digitized 

for electronic use. Patients can now conveniently 

indicate their pain levels using touch-screen 

devices or mobile applications, enabling quick 

and precise pain assessment.23 Wearable devices 

equipped with sensors offer real-time monitoring 

of physiological parameters indicative of pain, 

such as heart rate, respiratory rate, and skin 

conductance. These data help healthcare  

providers gain a deeper understanding of  

patients’ pain experiences and respond  

accordingly.

	 Patient-reported outcomes (PROs) are 

standardized questionnaires completed by  

patients at regular intervals to assess their pain 

experiences, medication use, and functional 

status. Incorporating PROs into electronic health 

records empowers healthcare providers to track 

and address patients’ pain-related concerns more 

effectively.24 Patient-controlled analgesia pumps 

allow patients to self-administer pre-programmed 

doses of pain medication, typically opioids,  

via intravenous or epidural routes. This  

patient-centered approach empowers individuals 

to manage their pain effectively while minimizing 

the risk of overmedication. Transdermal patches 

deliver medications, such as opioids or non- 

opioid analgesics, through the skin and into the 

bloodstream over an extended period, offering 

continuous and convenient pain relief without 

frequent dosing. Additionally, intranasal and 

sublingual routes provide rapid and effective pain 

relief, eliminating the need for invasive proce-

dures like intravenous access. Liposomal bupiv-

acaine is a notable long-acting local anesthetic 

administered as a single injection. It gradually 

releases the drug over an extended period,  

delivering prolonged pain relief for up to 72 hours 

after surgery.25

	 Innovative techniques have significantly 

contributed to improving pain control in  

ambulatory settings. Virtual reality (VR) and  

distraction techniques, for instance, have shown 

promise in reducing pain and anxiety during 

ambulatory procedures. VR allows patients to 

immerse themselves in calming virtual environ-

ments, effectively reducing their perception of 

pain and anxiety.26 Similarly, activities such as 

listening to calming music or engaging in guided 

imagery can distract patients from pain and  

reduce discomfort. Gamified distract ion  

techniques, such as interactive games or virtual 

experiences, effectively engage patients and 

minimize their focus on pain sensations.

Future directions and further 
research

	 Research in pain management should focus 

on developing predictive models that use  

patient-specific factors to tailor individualized 
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pain management plans. This could involve 

considering genetic variations, pain perception 

assessments, and other personalized factors. 

Additionally, exploring the efficacy of non- 

pharmacological pain management techniques, 

such as mindfulness, acupuncture, virtual reality, 

and music therapy, can help reduce opioid use 

and enhance patient comfort. Advancements in 

drug delivery systems, such as nanoparticle-based 

approaches or novel formulations, offer the 

potential to optimize pain relief while minimizing 

systemic side effects.27 Moreover, investigating 

long-term pain management solutions for  

chronic pain patients undergoing ambulatory 

procedures can improve post-discharge care and 

reduce readmissions. Integrating technology,  

such as wearable devices, mobile apps, and 

virtual reality, can enhance pain assessment, 

patient engagement, and overall pain manage-

ment outcomes. 

Conclusion

	 Ambulatory anesthesia pain management 

has evolved significantly, incorporating innovative 

approaches to optimize patient care and  

outcomes. Patient-centered care, evidence- 

based protocols, and continuous quality  

improvement will remain essential elements  

in ensuring patient safety and comfort during 

ambulatory procedures. Personalized medicine, 

non-pharmacological interventions, drug delivery 

systems, and telehealth are promising areas  

that hold the potential to revolutionize pain 

management practices in outpatient settings. 

Embracing these advancements and actively 

exploring new horizons in pain management 

research will enable healthcare providers to  

elevate the quality of care and improve patient 

outcomes in ambulatory anesthesia. 

References

1.	 Lee JH. Anesthesia for ambulatory surgery. Korean 
J Anesthesiol. 2017;70:398-406.

2.	 Sohn HM, Ryu JH. Monitored anesthesia care in and 
outside the operating room. Korean J Anesthesiol. 
2016;69:319-26. 

3.	 Pregler JL, Kapur PA. The development of ambula-
tory anesthesia and future challenges. Anesthesiol 
Clin North Am. 2003;21:207-28. 

4.	 Zwolinski NM, Patel KS, Vadivelu N, Kodumudi G, 
Kaye AD. ERAS protocol options for perioperative 
pain management of substance use disorder in the 
ambulatory surgical setting. Curr Pain Headache 
Rep. 2023;27:65-79. 

5.	 Cukierman DS, Cata JP, Gan TJ. Enhanced recovery 
protocols for ambulatory surgery. 

 Best Pract Res Clin Anaesthesiol. 2023;37:285-303.
6.	 Williams AC, Craig KD. Updating the definition of 

pain. Pain. 2016;157:2420-3.
7.	 Kehlet H. Procedure-specific postoperative 

pain management. Anesthesiol Clin North Am. 
2005;23:203-10.

8.	 O’Neill A, Lirk P. Multimodal analgesia. Anesthesiol 
Clin. 2022;40:455-68.

9.	 Amaechi O, Huffman MM, Featherstone K.  
Pharmacologic therapy for acute pain. Am Fam 
Physician. 2021;104:63-72.

10.	Husband M, Mehta V. Cyclo-oxygenase-2 inhibitors. 
Cont Educ Anaesth Crit Care Pain. 2013;13:131-5.

11.	Schug SA, Chandrasena C. Postoperative pain  
management following ambulatory anesthesia:  
challenges and solutions. Ambul Anesth. 
2015;2:11-20.

12.	Riccardi A, Guarino M, Serra S, et al. Narrative 
review: low-dose ketamine for pain management. 
J Clin Med. 2023;12:3256.

13.	Giovannitti JA Jr, Thoms SM, Crawford JJ. Alpha-2 



270 Advancements in Ambulatory Anesthesia Pain Management

Thai J Anesthesiol 2024; 50(4)

adrenergic receptor agonists: a review of current 
clinical applications. Anesth Prog. 2015;62:31-8.

14.	Han C, Kuang MJ, Ma JX, Ma XL. The efficacy 
of preoperative gabapentin in spinal surgery: a  
meta-analysis of randomized controlled trials. 
Pain Physician. 2017;20:649-61.

15.	Park CM, Inouye SK, Marcantonio ER, et al.  
Perioperative gabapentin use and in-hospital 
adverse clinical events among older adults  
after major surgery. JAMA Intern Med. 2022;182: 
1117-27.

16.	Shams D, Sachse K, Statzer N, Gupta RK. Regional 
anesthesia complications and contraindications. 
Clin Sports Med. 2022;41:329-43. 

17.	Kamel I, Ahmed MF, Sethi A. Regional anesthe-
sia for orthopedic procedures: what orthopedic  
surgeons need to know. World J Orthop. 2022; 
13:11-35. 

18.	Fuller AM, Bharde S, Sikandar S. The mechanisms 
and management of persistent postsurgical pain. 
Front Pain Res (Lausanne). 2023;4:1154597.

19.	Werner MU, Kongsgaard UE. Defining persistent 
post-surgical pain: is an update required. Br J 
Anaesth. 2014;113:1-4.

20.	Treede RD, Rief W, Barke A, et al. Chronic pain as 
a symptom or a disease: the IASP classification of 
chronic pain for the international classification of 
diseases (ICD-11). Pain. 2019;160:19-27. 

21.	Ghai B, Jafra A, Bhatia N, Chanana N, Bansal D, 
Mehta V. Opioid sparing strategies for perioperative 
pain management other than regional anaesthesia: 
a narrative review. J Anaesthesiol Clin Pharmacol. 
2022;38:3-10.

22.	Haverfield MC, Giannitrapani K, Timko C, Lorenz K. 
Patient-centered pain management communica-
tion from the patient perspective. J Gen Intern 
Med. 2018;33:1374-80.

23.	Thiel B, Godfried MB, van Huizen EC, et al. Patient 
reported postoperative pain with a smartphone 
application: a proof of concept. PLoS One. 
2020;15:e0232082.

24.	Wang XS, Gottumukkala V. Patient-reported  
outcomes: is this the missing link in patient- 
centered perioperative care? Best Pract Res Clin 
Anaesthesiol. 2021;35:565-73. 

25.	Malik O, Kaye AD, Kaye A, Belani K, Urman RD. 
Emerging roles of liposomal bupivacaine in  
anesthesia practice. J Anaesthesiol Clin Pharmacol. 
2017;33:151-6.

26.	Chuan A, Zhou JJ ,  Hou RM, Stevens CJ,  
Bogdanovych A. Virtual reality for acute and 
chronic pain management in adult patients:  
a narrative review. Anaesthesia. 2021;76:695-704.

27.	Phadke A, Amin P. A recent update on drug  
delivery systems for pain management. J Pain 
Palliat Care Pharmacother. 2021;35:175-214.


