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Introduction   

 

The World Health Organization (WHO) highlights 

a critical issue: injuries are the leading cause of 

death for men and women aged 15 to 44 years. In 

fact, by 2020, injuries were set to be the third 

leading cause of death and disability for all age 

groups 1.  A major contributor to this alarming statistic 

is road traffic crashes (RTCs), which result in around 50 

million injuries globally each year. It must address this 

urgent problem to save lives and reduce suffering 

worldwide 2. 

The management of trauma patients with polysubstance 

abuse presents substantial challenges that cannot be 

overlooked. These individuals frequently suffer from 

uncontrolled pain, which forces healthcare providers to 

increase opioid doses. This escalation creates a 

dangerous cycle of dependency and tolerance. 

Furthermore, effective pain management in this group is 

complicated by unique factors like altered pain 

thresholds, the possibility of harmful drug interactions, 

and the looming risk of withdrawal symptoms. 

Addressing these challenges with tailored strategies is 

crucial to improving patient outcomes and breaking the 

cycle of dependency 3. 

Pain complaints are one of the most prevalent issues 

among trauma patients in emergency room settings, 

Abstract 

Introduction: Almost all injured patients endure significant pain. Addressing this pain is essential for their recovery and overall well-being. 

There are numerous effective pain management options for patients. The primary goal of this study is to comprehensively outline pain 

management options for trauma and critical care patients, emphasizing helpful pharmacological interventions. 

Methods: This study involved both electronic and manual searches to identify all relevant records. The electronic search focused on 

published studies in English, identified through PubMed, Web of Science, Embase, and Google Scholar. We used a combination of key 

terms such as acute pain, critical care patients, trauma, emergency, wound, and injury. 

Results: Thorough assessment of age-specific pain management strategies to tailor care effectively. Identify the most suitable analgesics 

to alleviate moderate to severe pain, optimizing patient comfort. Awareness of the serious adverse effects of pain medications, carefully 

balancing these risks against their therapeutic benefits. Routine monitoring and reassessment of patients to continuously refine and 

improve their pain management regimens. 

Conclusion: By emphasizing these key considerations, we can significantly improve the quality of care for trauma patients, fostering their 

healing and well-being. To achieve genuinely patient-centered trauma care, it is essential to understand the obstacles to effective pain 

management and engage in open discussions with patients to identify solutions to overcome these barriers. 

Keywords: Pain management, Trauma, critical care patients. 

 



Pain management in trauma 

 

Trauma Monthly 2025;30(2): 1403-1410|  1404 

highlighting the urgent need for effective pain 

management strategies 4. Managing pain in elderly 

patients and children poses unique challenges; elderly 

individuals often face multiple chronic medical 

conditions, while children may experience heightened 

levels of anxiety 5. Unfortunately, many traumas 

patient’s express dissatisfaction with their pain 

management, underscoring a critical area for 

improvement. Moreover, the care of trauma patients is 

one of the most resource-intensive processes in 

emergency rooms, particularly those operating under 

resource constraints. Addressing these challenges is 

essential to enhance patient care and outcomes in 

emergency settings 4-6. 

Trauma and critical care patients encompass a diverse 

range of populations, including healthy young athletes, 

vulnerable children, and frail elderly individuals. To 

deliver optimal pain management for these patients, 

practitioners must stay informed and proficient in using 

modern evidence-based knowledge and practices. 

Furthermore, the care process is complicated by factors 

such as multiple injuries, substance abuse, delayed 

treatment, and psychological or emotional issues that 

trauma patients may face 7. 

There are numerous effective pain management options 

for patients, such as systemic analgesics, regional 

anesthesia techniques, and innovative multimodal 

analgesia strategies that can significantly enhance their 

comfort and quality of life. Although systemic 

analgesics like opioids are commonly used, they can 

result in increased tolerance and dependence, especially 

in patients with a history of substance abuse. Non-opioid 

analgesics, including acetaminophen and nonsteroidal 

anti-inflammatory drugs (NSAIDs), are valuable tools 

for managing pain, but often they do not offer enough 

relief on their own. In contrast, regional anesthesia 

techniques such as epidural analgesia and peripheral 

nerve blocks (PNBs) deliver precise pain control with 

fewer systemic side effects, making them a superior 

choice for patients seeking effective pain management. 

Research demonstrates that these methods significantly 

lower overall opioid usage and serve as highly effective 

solutions for managing postoperative pain 8. 

Physicians often hesitate to raise the dosage of pain 

medications or analgesics for fear of potential adverse 

outcomes. There are worries about patients suffering 

from adverse physiological reactions, including the risk 

of addiction, fluctuations in hemodynamic stability, and 

respiratory depression. Moreover, the lack of 

standardized protocols for the administration of 

analgesics in the management of acute pain exacerbates 

these concerns. Addressing these issues is crucial for 

improving patient care and effective pain management. 

The primary goal of this study is to comprehensively 

outline pain management options for trauma and critical 

care patients, emphasizing helpful pharmacological 

interventions. The study also advocates for tailored 

strategies that, through careful evaluation of the injury's 

nature and severity, achieve superior analgesia while 

reducing the risk of adverse outcomes. 

 

 

Methods 

This study involved both electronic and manual searches 

to identify all relevant records. The electronic search 

focused on published studies in English, identified 

through PubMed, Web of Science, Embase, and Google 

Scholar. We used a combination of key terms such as 

acute pain, critical care patients, trauma, emergency, 

wound, and injury. All types of studies were included in 

this review, such as randomized controlled trials 

(RCTs), descriptive and cohort or case-control. We 

eliminated case reports, case series, clinical audits, and 

any publications not in English to ensure a focused and 

comprehensive analysis. 

Two authors conducted a thorough and independent 

screening of all studies identified in their initial database 

search. They meticulously evaluated the titles, abstracts, 

and MeSH terms to ensure that only the most relevant 

studies met the established inclusion criteria. Studies 

were included if their titles contained one or more terms 

related to pain management, trauma, and injury. If there 

was any uncertainty about whether a study met the 

inclusion criteria, the study team reviewed the entire 

paper. 

 

 

Results  

Assessment of pain in trauma patients 

Evaluating pain is challenging, as relying on a one-

dimensional measurement tool can fail to capture the 

intricate and varied aspects of pain. To genuinely 

comprehend and tackle pain, it is essential to embrace a 

broader perspective that acknowledges its intricate and 

varied nature. To effectively evaluate treatment 

outcomes and identify the potential need for additional 



Amouzegar Zavareh et al 

 

1405  |  Trauma Monthly 2025;30(2): 1403-1410 

medication, it is crucial to maintain a consistent 

measurement system. This ensures we can accurately 

refer to the initial pain assessment without changing the 

scale, allowing for a precise and reliable comparison 

over time (9). The size of a wound or the amount of 

blood loss often fails to indicate the true extent of tissue 

damage, the level of pain experienced, or the required 

pain relief. This disconnect complicates accurate pain 

assessment, which is crucial for effective treatment. 

Fortunately, various standardized unidimensional pain 

scales have been developed specifically for acute pain 

assessment, providing a reliable means to evaluate and 

manage pain effectively (10). The scientific community 

recognizes the importance of utilizing one-dimensional 

measurement scales to connect pain intensity with the 

appropriate treatment options effectively. This 

approach ensures tailored care for patients, optimizing 

outcomes and enhancing their overall well-being. In 

pediatric pain management, it is recommended to use 

the Wong-Baker (11), FLACC (12), and NRS 

algometric scales (13) based on the child's age, as 

supported by the literature. If the score is greater than 

4, analgesics should be administered according to the 

protocols established by the team (14). Understanding 

the factors mentioned is vital during patient admission 

history and pain assessment using the Visual Analogue 

Scale (VAS) and Verbal Rating Scale (VRS) (15). A 

thorough examination and a deep understanding of 

pain's intricate and multifactorial nature are key to 

effectively guiding the prescription of analgesic 

medications and creating a comprehensive pain 

management plan. This careful approach enhances 

patient care and improves overall treatment outcomes 

(Table 1). 

 

 

 

Table 1: The primary pain assessment scales for evaluating trauma in various age groups. 

Age level 0-4 years >4 years 

Scale FLACC, Wong–Baker Faces and NRS and VAS 

Ranking 0-10, 6 scores NRS: 0: no pain 

1 to 3 mild 

4 to 6 moderate 

7 to 10 severe, VAS: A 100 mm horizontal line, 

labeled with "No Pain" on the left and "Extreme 

Pain" on the right. 

Interpretation FLACC: 0 - Relaxed and 

comfortable. 1 to 3 - Mild 

discomfort. 4 to 6 - Moderate 

discomfort. 7 to 10 - Severe 

discomfort. 

To clarify the scoring system: a lower score indicates 

"No Pain," while a higher score reflects "Extreme 

Pain." 

 

Mild to Moderate Pain in trauma patients 

Selecting the appropriate analgesic is crucial and should 

be guided by the primary assessment score alongside the 

WHO Pain Ladder. This ensures effective pain 

management tailored to the patient's needs 16. 

Incorporating nonopioid agents like steroids, 

nonsteroidal anti-inflammatory drugs, ice, and physical 

therapy is essential for minimizing opioid dosage 

requirements. These practical methods alleviate pain 

and play a crucial role in preventing long-term 

complications 17. 

Paracetamol and NSAIDs are the first-line treatments 

for effectively managing mild to moderate pain. 

Depending on the patient’s circumstances, these 

medications can be administered orally or intravenously 

(IV) for optimal results. NSAIDs such as ibuprofen, 
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diclofenac, and naproxen are widely recommended 18-20.  

A double-blind study has demonstrated that paracetamol 

offers comparable pain relief to diclofenac for acute, 

mild musculoskeletal injuries. While paracetamol is a 

potent analgesic, it is essential to recognize that it lacks 

the anti-inflammatory benefits that NSAIDs provide, 

making each option a valuable choice based on 

individual patient needs 20. 

NSAIDs effectively target cyclooxygenase enzymes 

(COX-1 and COX-2), inhibiting the production of 

prostaglandins. Research shows that they can be just as 

effective as opioids for alleviating acute traumatic pain 

in both adults and children, making them a strong and 

safer alternative for pain management 21-22. 

N2O is an effective, inhaled analgesic that works 

quickly and offers short-term pain relief, making it an 

ideal choice for emergency situations. For years, it has 

been a trusted option in both prehospital care and EDs, 

where its rapid onset and brief duration of action are 

perfectly tailored to address acute trauma pain. Utilizing 

N2O ensures that patients receive prompt and effective 

care when they need it most 23. 

Metamizole, often referred to as dipyrone, is a potent 

non-opioid analgesic widely utilized in emergency 

departments (EDs) for its efficacy in pain relief 24. 

Weak opioids, including codeine and tramadol, play a 

vital role in effectively managing moderate trauma pain 
18-19. Tramadol not only binds to L-opioid receptors but 

also inhibits the reuptake of serotonin and 

norepinephrine, enhancing pain relief and promoting 

overall comfort 25. Tramadol is an ideal choice for pain 

relief, especially for patients who are not on 

serotonergic drugs or do not have seizure disorders 26. 

Its unique analgesic properties set it apart from 

traditional options, offering effective pain management 

with fewer side effects. Unlike typical opioids, tramadol 

is less likely to cause common opioid-related issues, 

making it a safer and more appealing analgesic 

alternative for those in need of relief 27. 

Severe Pain in trauma patients 

Opioids are a powerful solution for managing severe 

trauma pain, delivering adequate analgesia through 

multiple routes of administration. These methods 

include intravenous (IV), intranasal (IN), intra-osseous 

(IO), subcutaneous (SC), and oral (PO), ensuring that 

patients receive the necessary relief most suitably. 

Morphine is frequently the go-to choice in emergency 

settings for managing intense pain across Europe. 

However, it is important to recognize that other opioids, 

including fentanyl and oxycodone, also play a 

significant role in pain management. Given the 

pharmacokinetic and pharmacodynamic shifts that 

occur with aging, it is crucial to initiate opioid treatment 

at reduced doses—typically around 25–50% of what 

would be administered to younger individuals. This 

approach ensures safety and efficacy while addressing 

the complex needs of older patients 18-19, 28. 

Opioids are potent tools for pain management, 

effectively modulating pain signals in the brain and 

spinal cord. They mimic the action of natural opioid 

peptides and activate the brain’s reward system, 

particularly in the ventral tegmental area and frontal 

cortex, which can lead to misuse. Despite this risk, 

opioids are highly effective for pain relief due to their 

strong affinity for mu receptors in the central nervous 

system. In the spinal cord, opioids target specific 

receptors in the dorsal horn, where they bind to G 

proteins at the presynaptic level 29. This interaction 

reduces the release of key pain neurotransmitters, such 

as substance P, and decreases neuronal excitability at the 

postsynaptic level by inhibiting cyclic adenosine 

monophosphate (cAMP) 30. Understanding these 

mechanisms highlights both the effectiveness of opioids 

in pain relief and the importance of cautious use. 

When selecting opioid therapies, clinicians must 

prioritize individual patient factors to ensure optimal 

treatment outcomes. For example, avoiding morphine in 

patients with renal impairment is crucial for patient 

safety. Additionally, considering the desired duration of 

action can significantly enhance pain management: 

fentanyl is highly effective for premedication in shorter 

procedures, such as chest tube insertions. At the same 

time, morphine or hydromorphone should be the go-to 

option for addressing breakthrough pain. This tailored 

approach improves patient comfort and promotes better 

overall recovery 9. 

The dosing and tapering regimens for trauma patients 

are crucial and must be tailored to their specific needs. 

Factors such as the type of injury, organ dysfunction, 

surgical schedules, and individual clinical and 

demographic characteristics significantly determine the 

most effective approach. Customizing these regimens is 

essential for optimizing recovery and ensuring the best 

possible outcomes for each patient 9. 

Ketamine, a potent derivative of phencyclidine, serves 

as a fast-acting antagonist of the N-methyl-D-aspartate 
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(NMDA) receptor, making it an invaluable tool in the 

initial treatment of trauma patients 31. A typical 

intravenous (IV) dosage of 0.3 to 0.5 mg/kg is 

administered as a bolus for effective acute pain 

management in clinical settings. This can be 

complemented by an infusion, generally maintaining a 

rate of 0.1 to 0.2 mg/kg per hour, tailored to the duration 

of analgesia the patient requires. Utilizing ketamine not 

only enhances patient comfort but also improves overall 

treatment outcomes 32. 

Ketamine stands out as a valuable option for prehospital 

care due to its broad therapeutic index, consistent 

cardiovascular stability, and the fact that it does not 

cause respiratory depression. Its dissociative properties 

make it particularly effective in managing trauma pain. 

Nevertheless, it is crucial to address safety concerns 

related to possible psychological effects and long-term 

psychotomimetic symptoms, ensuring that its benefits 

can be maximized while minimizing risks 33. 

Methoxyflurane is an innovative, low-dose, non-opioid 

anesthetic that is delivered via a convenient hand-held 

inhaler. While its use in general anesthesia has been 

halted due to renal safety concerns, studies show that 

administering it in sub-anesthetic concentrations over 

brief periods poses no risk of kidney damage. This 

makes methoxyflurane a safe option for patients seeking 

effective pain relief without the risks associated with 

traditional opioids 34. 

A multimodal pain approach is essential for effectively 

managing trauma pain, combining two or more 

medications that harness different mechanisms of 

action. This comprehensive method integrates 

strategies, including systemic analgesics, regional 

analgesic techniques, and non-pharmacological 

interventions, to target peripheral and central nervous 

system pain pathways. By applying the concept of 

multimodal analgesia throughout the treatment 

continuum, healthcare providers can tailor specific 

solutions to each phase of care, ensuring more effective 

pain relief for patients 35-37. 

Fentanyl, a potent derivative of phenylpiperidine 

resembling pethidine, poses significant risks for patients 

with asthma and cardiac or atherosclerotic conditions. 

Its potential to induce histamine-related hypotension 

makes it a serious concern that warrants careful 

consideration 38.  

Pethidine is a synthetic opioid analgesic recognized for 

its mu (µ) receptor agonist properties and 

anticholinergic effects. However, it is crucial to avoid 

using Pethidine for chronic pain relief in patients with 

renal or hepatic impairment. The risk of metabolite 

accumulation and norpethidine toxicity can lead to 

serious side effects, including irritability, nervousness, 

tremors, myoclonic jerks, muscle twitches, and 

potentially life-threatening convulsions. It is essential to 

choose safer alternatives for these vulnerable 

populations 39. 

Adjuvant analgesics are crucial in managing pain, even 

though they are primarily designed for other medical 

conditions. Their unique analgesic properties make 

them valuable tools in treating various painful 

conditions. These medications include antidepressants, 

anti-seizure drugs, muscle relaxants, sedatives, anti-

anxiety medications, dexmedetomidine, corticosteroids, 

and botulinum toxin. To maximize their effectiveness 

and safety, it is essential to have a comprehensive 

understanding of their recommended dosages, potential 

side effects, and possible drug interactions. By 

leveraging adjuvant analgesics wisely, we can 

significantly improve patient outcomes in pain 

management 40. 

Administrations routs 

For optimal pain management, it is highly effective to 

administer rapidly acting intravenous agents in small 

doses at frequent intervals until adequate pain relief is 

achieved. This method enables practitioners to gauge 

the patient's baseline needs accurately, paving the way 

for the timely introduction of long-acting medications or 

patient-controlled analgesia. Embracing this strategy 

can significantly enhance patient comfort and care. 

Experiencing hypotension after administering 

analgesics frequently indicates hypovolemia, making it 

essential to investigate potential hidden hemorrhage 

while continuing with resuscitation efforts. Although 

achieving total pain relief may not be feasible, adopting 

multimodal pain management strategies can 

significantly enhance patient comfort. It can deliver 

adequate analgesia by combining two or more 

medications that target pain through different 

mechanisms. These medications may be administered 

via the same or various routes, ensuring a tailored 

approach to pain management that meets the patient's 

needs 9, 41. 

In trauma care, many patients must remain nil per os 

(NPO), making the intravenous route the most effective 

method for administering medications. This method 
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ensures swift and reliable treatment when patients 

cannot take anything by mouth. It is also essential to 

consider alternative administration routes, such as 

Patient-Controlled Analgesia (PCA), subcutaneous, 

intramuscular, rectal, transdermal, buccal, sublingual, 

spinal intrathecal, epidural, and inhalation. By utilizing 

these methods, we can provide optimal pain 

management and care for trauma patients 10. 

The rectal route is a valuable option for patients who are 

unconscious, unable to swallow, or NPO for any reason, 

including those experiencing nausea or vomiting. 

However, it is important to note that using suppositories 

in patients with neutropenia can heighten the risk of 

septicemia, so caution is advised 42. 

The spinal cord is rich in both opioid and non-opioid 

receptors, which are essential for effectively modulating 

pain signals: some receptors diminish the sensation of 

pain, while others may intensify it. Understanding the 

intraspinal approach, which includes both epidural and 

intrathecal injections, is vital for effective pain 

management. Intrathecal medication involves 

delivering drugs directly into the subarachnoid space, 

while epidural injections place medication into the 

epidural space. Harnessing the intraspinal route has 

proven to be an invaluable strategy for alleviating pain 

in trauma situations. Additionally, the inhaled gas 

Entonox stands out as one of the most effective and 

widely used options for pain relief. Embrace these 

methods to optimize pain management and enhance 

patient comfort 10. 

Upon arrival at the emergency department, after 

employing non-pharmacological interventions such as 

appropriate positioning and splinting of fractures, it is 

essential to incorporate an effective treatment regimen. 

This should consist of intravenous opioids and 

ketamine, complemented by controlled doses of inhaled 

analgesics. Consider adding a peripheral nerve block to 

optimize pain management for cases involving 

peripheral or localized injuries. This versatile 

multimodal approach should be tailored in subsequent 

phases to meet specific outcomes, mainly to ensure the 

provision of effective long-term pain relief. Utilizing 

medications such as weak opioids and NSAIDs can 

significantly enhance treatment efficacy and improve 

patient comfort 9. 

Upon arrival, we prioritize effective pain management 

by first implementing non-pharmacological treatments. 

Following this, intravenous opiates and ketamine are 

administered to ensure rapid relief. We then introduce 

inhaled analgesia using a mixture of methoxyflurane as 

a safer alternative to N2O. In the post-emergency 

department phases, we skillfully taper the doses of 

opioids and ketamine, transitioning to weaker oral 

opioids like oxycodone, hydrocodone, and tramadol as 

needed. This is complemented by paracetamol and 

NSAIDs to optimize recovery while minimizing 

discomfort, ensuring our patients receive the highest 

standard of care throughout their treatment journey 43. 

For trauma patients, regional analgesia via an epidural 

or brachial catheter is highly recommended. This 

approach not only minimizes the reliance on systemic 

narcotics, enhancing safety but also significantly aids in 

facilitating early mobilization, which is crucial for 

recovery. Epidural analgesia offers exceptional benefits, 

including high patient satisfaction and improved 

pulmonary function after major thoracoabdominal and 

orthopedic surgeries in elective cases. Given these 

advantages, it is highly likely that trauma patients would 

also experience significant improvements with this 

approach. Regional techniques can be ineffective when 

patients present with multiple injuries, fractures, or open 

wounds. While epidural placement in anesthetized 

patients carries a relative contraindication due to the risk 

of undetected spinal cord injury (SCI), the advantages 

often outweigh the risks in trauma cases. During 

surgery, general anesthesia enables optimal positioning 

and enhances patient cooperation, making epidural 

placement a viable and beneficial option 44-45. 

 

 

Conclusion 

The goal of pain management in trauma is to lower 

mortality and morbidity rates significantly. By 

effectively addressing pain, we can shorten hospital 

stays, promote early mobilization, and reduce healthcare 

costs. This strategy significantly boosts patient 

satisfaction and elevates their overall quality of life, 

positioning it as a vital component of effective trauma 

care. Traumatic injuries can range significantly in 

severity, from simple limb fractures to complex and 

potentially fatal injuries involving multiple bones and 

soft tissues. Understanding the vast range of these 

injuries is essential, as is the urgent need for timely and 

efficient medical care. Ensuring the provision of 

adequate analgesia is an essential element of effective 

trauma management. This requires a comprehensive 
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approach that includes:  

1. Thorough assessment of age-specific pain 

management strategies to tailor care effectively. 

2. Identify the most suitable analgesics to alleviate 

moderate to severe pain, optimizing patient comfort. 

3. Awareness of the serious adverse effects of pain 

medications, carefully balancing these risks against their 

therapeutic benefits. 

4. Routine monitoring and reassessment of patients to 

continuously refine and improve their pain management 

regimens. 

By emphasizing these key considerations, we can 

significantly improve the quality of care for trauma 

patients, fostering their healing and well-being. To 

achieve genuinely patient-centered trauma care, it is 

essential to understand the obstacles to effective pain 

management and engage in open discussions with 

patients to identify solutions to overcome these barriers. 

 

Acknowledgments 

None. 

 

Conflict of Interest Disclosures 

There is no conflict of interest. 

 

Funding Sources  

None. 

 

Authors’ Contributions 

The authors equally worked in this study. 

 

Ethical Statement 

None. 

 

Declaration of Generative AI and AI-assisted 

technologies  

None. 

                                                                                                

References 

1. Murray CJ, Lopez AD. Global mortality, disability, and the 

contribution of risk factors: Global Burden of Disease Study. Lancet. 

1997 May 17;349(9063):1436–42. doi: 10.1016/S0140-

6736(96)07495-8.  

2. Peden M, Scurfield R, Sleet D, Mohan D, Hyder A, Jarawan E, et al. 

World report on road traffic injury prevention. Geneva: World Health 

Organization, 2004. 

3. Ayad M, Lee M, Ferre JL, Oliver LA, Ayad S. Acute Pain 

Management in a Multi-site Trauma Patient. Cureus. 2024 Jun 

3;16(6):e61596. 

4. Thomas V, Heath M, Rose D, Flory P. Psychological characteristics 

and the effectiveness of patient-controlled analgesia. Br J Anaesth. 

1995 Mar;74(3):271–6.  

5. Carroll KC, Atkins PJ, Herold GR, Mlcek CA, Shively M, Clopton P, 

et al. Pain assessment and management in critically ill postoperative 

and trauma patients: a multisite study. Am J Crit Care. 1999 

Mar;8(2):105–17. 

6. Hofman K, Primack A, Keusch G, Hrynkow S. Addressing the 

growing burden of trauma and Injury in Low- and middle-income 

countries. Am J Public Health. 2005 Jan;95(1):13–7.  

7. Gausche-Hill M, Brown KM, Oliver ZJ, Sasson C, Dayan PS, 

Eschmann NM, et al. An evidence-based guideline for prehospital 

analgesia in trauma. Prehosp Emerg Care. 2014;18(Suppple 1):25–34. 

doi: 10.3109/10903127.2013.844873. 

8. The effects of perioperative peripheral nerve blocks on peri- and 

postoperative opioid use and pain management. Cardwell TW, Zabala 

V, Mineo J, Ochner CN. Am Surg. 2022;88:2842–2850.  

9. Fabbri A, Voza A, Riccardi A, Serra S, Iaco FD. The pain 

management of trauma patients in the emergency department. Journal 

of Clinical Medicine. 2023 May 5;12(9):3289. 

10. Ahmadi A, Bazargan-Hejazi S, Zadie ZH, Euasobhon P, Ketumarn 

P, Karbasfrushan A, Amini-Saman J, Mohammadi R. Pain 

management in trauma: a review study. Journal of Injury and Violence 

Research. 2016 Jul;8(2):89. 

11. Ridderikhof M.L., Lirk P., Goddijn H., Vandewalle E., Schinkel E., 

Van Dieren S., Kemper E.M., Hollmann M.W., Goslings J.C. 

Acetaminophen or nonsteroidal anti-Inflammatory drugs in acute 

musculoskeletal trauma: A multicenter, double-blind, randomized, 

clinical trial. Ann. Emerg. Med. 2018;71:357–368.  

12. Merkel S., Voepel-Lewis T., Malviya S. Pain assessment in infants 

and young children: The FLACC scale. Am. J. Nurs. 2002;102:55–58.  

13. Granata C., Guasconi M., Ruggeri F., Bolzoni M., Grossi C.F., 

Biasucci G., Cella A. Assessment and pain management during the 

triage phase of children with extremity trauma. A retrospective 

analysis in a Pediatric Emergency Room after the introduction of the 

PIPER recommendations. Acta Biomed. 2020;90:e2020006.  

14. Granata C., Guasconi M., Ruggeri F., Bolzoni M., Grossi C.F., 

Biasucci G., Cella A. Assessment and pain management during the 

triage phase of children with extremity trauma. A retrospective 

analysis in a Pediatric Emergency Room after the introduction of the 

PIPER recommendations. Acta Biomed. 2020;90:e2020006.  

15. Gallagher E.J., Liebman M., Bijur P.E. Prospective validation of 

clinically important changes in pain severity measured on a visual 

analog scale. Ann. Emerg. Med. 2001;38:633–638.  

16. Dowden SJ. Pharmacology of analgesic drugs. In: Twycross A, 

Dowden SJ, Bruce E (eds).Managing Pain in Children: a clinical guide. 

Oxford (UK): Wiley-Blackwell, 2009:39-66. 

17. Reuben SS, Buvanendran A. Preventing the development of 

chronic pain after orthopaedic surgery with preventive multimodal 

analgesic techniques. J Bone Joint Surg Am. 2007 Jun;89(6):1343–58.  

18. Hachimi-Idrissi S., Coffey F., Hautz W.E., Leach R., Sauter T.C., 

Sforzi I., Dobias V. Approaching acute pain in emergency settings: 

European Society for Emergency Medicine (EUSEM) guidelines-part 1: 

Assessment. Intern. Emerg. Med. 2020;15:1125–1139.  

19. Hachimi-Idrissi S., Dobias V., Hautz W.E., Leach R., Sauter T.C., 

Sforzi I., Coffey F. Approaching acute pain in emergency settings; 

European Society for Emergency Medicine (EUSEM) guidelines-part 2: 

Management and recommendations. Intern. Emerg. Med. 

2020;15:1141–1155.  



Pain management in trauma 

 

Trauma Monthly 2025;30(2): 1403-1410|  1410 

20. Merkel S., Voepel-Lewis T., Malviya S. Pain assessment in infants 

and young children: The FLACC scale. Am. J. Nurs. 2002;102:55–58.  

21. Poonai N., Bhullar G., Lin K., Papini A., Mainprize D., Howard J., 

Teefy J., Bale M., Langford C., Lim R., et al. Oral administration of 

morphine versus ibuprofen to manage post fracture pain in children: 

A randomized trial. CMAJ. 2014;186:1358–1363.  

22. Beaudoin F.L., Gutman R., Merchant R.C., Clark M.A., Swor R.A., 

Jones J.S., Lee D.C., Peak D.A., Domeier R.M., Rathlev N.K., et al. 

Persistent pain after motor vehicle collision: Comparative 

effectiveness of opioids vs nonsteroidal antiinflammatory drugs 

prescribed from the emergency department-a propensity matched 

analysis. Pain. 2017;158:289–295. 

23. Trimmel H., Egger A., Doppler R., Beywinkler C., Voelckel W.G., 

Kreutziger J. Volatile anesthetics for prehospital analgesia by 

paramedics-An overview. Anaesthesist. 2022;71:233–242.  

24. Kötter T., da Costa B.R., Fässler M., Blozik E., Linde K., Jüni P., 

Reichenbach S., Scherer M. Metamizole-associated adverse events: A 

systematic review and meta-analysis. PLoS ONE. 2015;10:e0122918.  

25. Hassamal S., Miotto K., Dale W., Danovitch I. Tramadol: 

Understanding the risk of serotonin syndrome and seizures. Am. J. 

Med. 2018;131:1382.e1–1382.e6.  

26. ones P., Lamdin R., Dalziel S.R. Oral non-steroidal anti-

inflammatory drugs versus other oral analgesic agents for acute soft 

tissue injury. Cochrane Database Syst. Rev. 2020;8:CD007789.  

27. Chau D.L., Walker V., Pai L., Cho L.M. Opiates and elderly: Use 

and side effects. Clin. Interv. Aging. 2008;3:273–278. 

28. owell D., Haegerich T.M., Chou R. CDC Guideline for Prescribing 

Opioids for Chronic Pain—United States, 2016. JAMA. 

2016;315:1624–1645.  

29. Heinke B., Gingl E., Sandkühler J. Multiple targets of μ-opioid 

receptor-mediated presynaptic inhibition at primary afferent Aδ- and 

C-fibers. J. Neurosci. 2011;31:1313–1322.  

30. Wang Q., Traynor J.R. Modulation of μ-opioid receptor signaling 

by RGS19 in SH-SY5Y cells. Mol. Pharmacol. 2013;83:512–520.  

31. Barrett W., Buxhoeveden M., Dhillon S. Ketamine: A versatile tool 

for anesthesia and analgesia. Curr. Opin. Anaesthesiol. 2020;33:633–

638.  

32. Jennings P.A., Cameron P., Bernard S. Ketamine as an analgesic 

in the pre-hospital setting: A systematic review. Acta Anaesthesiol. 

Scand. 2011;55:638–643. 

33. Peltoniemi M.A., Hagelberg N.M., Olkkola K.T., Saari T.I. 

Ketamine: A Review of Clinical Pharmacokinetics and 

Pharmacodynamics in Anesthesia and Pain Therapy. Clin. 

Pharmacokinet. 2016;55:1059–1077.  

34. Mercadante S., Voza A., Serra S., Ruggiano G., Carpinteri G., 

Gangitano G., Intelligente F., Bonafede E., Sblendido A., Farina A., et 

al. Analgesic efficacy, practicality and safety of inhaled 

methoxyflurane versus standard analgesic treatment for acute trauma 

pain in the emergency setting: A Randomised, Open-Label, Active-

Controlled, Multicentre Trial in Italy (MEDITA) Adv. Ther. 

2019;36:3030–3046. 

35. Reuben SS, Buvanendran A. Preventing the development of 

chronic pain after orthopaedic surgery with preventive multimodal 

analgesic techniques. J Bone Joint Surg Am. 2007 Jun;89(6):1343–58.  

36. Loftus R.W., Yeager M.P., Clark J.A., Brown J.R., Abdu W.A., 

Sengupta D.K., Beach M.L. Intraoperative ketamine reduces 

perioperative opiate consumption in opiate-dependent patients with 

chronic back pain undergoing back surgery. Anesthesiology. 

2010;113:639–646.  

37. Wei S., Green C., Truong V.T.T., Howell J., Ugarte S.M., Albarado 

R., Taub E.A., Meyer D.E., Adams S.D., McNutt M.K., et al. 

Implementation of a multi-modal pain regimen to decrease inpatient 

opioid exposure after injury. Am. J. Surg. 2019;218:1122–1127. 

38. Grissinger M. Inappropriate prescribing of fentanyl patches is still 

causing alarming safety problems. P T. 2010 Dec;35(12):653–4. 

39. O'Connor A, Schug SA, Cardwell H. A comparison of the efficacy 

and safety of morphine and pethidine as analgesia for suspected renal 

colic in the emergency setting. J Accid Emerg Med. 2000 

Jul;17(4):261–4. 

40 Grosu I, Lavand'homme P. Use of dexmedetomidine for pain 

control. F1000 Med Rep. 2010 Dec 17;2:90. 

41. Hachimi-Idrissi S., Dobias V., Hautz W.E., Leach R., Sauter T.C., 

Sforzi I., Coffey F. Approaching acute pain in emergency settings; 

European Society for Emergency Medicine (EUSEM) guidelines-part 2: 

Management and recommendations. Intern. Emerg. Med. 

2020;15:1141–1155.  

42. Adelberg DE, Bishop MR. Emergencies related to cancer 

chemotherapy and hematopoietic stem cell transplantation. Emerg 

Med Clin North Am. 2009 May;27(2):311–31.  

43. Trimmel H., Egger A., Doppler R., Pimiskern M., Voelckel W.G. 

Usability and effectiveness of inhaled methoxyflurane for prehospital 

analgesia—A prospective, observational study. BMC Emerg. Med. 

2022;22:8. 

44. Holte K, Kehlet H. Epidural anaesthesia and analgesia–effects on 

surgical stress responses and implications for postoperative nutrition. 

Clin Nutr. 2002 Jun;21(3):199–206.  

45. Ballantyne JC, Carr DB, Chalmers TC, Dear KB, Angelillo IF, 

Mosteller F. Postoperative patient-controlled analgesia: meta-analyses 

of initial randomized control trials. J Clin Anesth. 1993 May-

Jun;5(3):182–93. 

 

 


