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Abstract  The literature review of current trends in pain management of patients with traumatic injuries at the stage of care 

in the Emergency department has been presented in the article. Narcotic analgesics are the first-line treatment for pain 

management in trauma patients, but they have a number of side effects associated with serious cardiovascular events, acute 

dyspeptic syndrome with nausea, vomiting, and an increased risk of respiratory failure. Paracetamol and/or nonsteroidal 

anti-inflammatory drugs are often used as first-line treatment for mild to moderate pain. Nonsteroidal anti-inflammatory 

drugs have a risk of gastrointestinal bleeding, acute kidney injury, and cardiovascular complications, so their use in trauma is 

limited by cases of mild trauma with a low risk of complications. Regional pain management methods are becoming 

increasingly popular in the treatment of trauma pain. The use of modern methods of pain management at an early hospital 

stage, such as regional analgesia under the control of ultrasound navigation, will eliminate professional barriers to pain 

management and improve the quality of care provided to patients with traumatic injuries. 
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According to the literature, 38 million people in Europe 

visit emergency departments due to traumatic injuries 

annually, more than 5 million of whom are hospitalized [1]. 

Acute musculoskeletal pain is an important factor, but it is 

most often underestimated at the prehospital stage, as all 

efforts of emergency physicians are aimed to stabilize vital 

systems (cardiovascular system, respiratory system). The same 

situation is observed in emergency departments where 

doctors' efforts are also aimed towards stabilizing the function 

of vital organs [2]. The hemodynamically unstable patients 

are less likely to receive anesthesia than hemodynamically 

stable ones. It is not surprising as opioids are the most used 

medications for pain management in patients with isolated 

and combined injuries in emergency departments and in 

some cases they can affect hemodynamics, consciousness, 

and impair oxygenation [3]. Besides, in patients with prevalent 

head injury and unstable hemodynamics, opioid-dependent 

arterial hypotension is accompanied by low cardiac output, 

which may lead to cerebral hypoperfusion, especially in the 

admission departments in the early hospital phase [4]. Pain is 

known to impair respiratory function, immune response, and 

wound healing, and worsen treatment outcome by increasing 

metabolic demands in patients with severe trauma. Inadequate 

treatment of acute pain after injury impairs quality of life and 

increases the risk of complications such as post-traumatic  
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stress disorder [5]. Poor pain control is a major risk factor for 

the development of chronic pain syndrome leading to patient 

disability. 

The primary goal in pain management is to achieve a 

tolerable level of pain, i.e., a level of pain that is acceptable 

to the patient and allows him or her to function [6].  

A key role in the anesthesia of patients with trauma is 

played by an anesthesiologist-resuscitator who, along with 

removing the patient from shock and carrying out anti-shock 

measures, must think through and implement anesthesia for a 

patient with a musculoskeletal injury. There is uncertainty 

about when to initiate pain management, because patients 

may be clinically unstable (as a result of traumatic shock) 

and unable to describe the degree of pain, due to impaired 

consciousness (e.g., head injury, alcohol intoxication), or as 

a result of pain management, delayed or absent pain evaluation, 

unwillingness to use opioid analgesia and delayed administration 

of it [7]. 

To date, the drug of choice for pain relief in patients with 

traumatic injuries of the musculoskeletal system is primarily 

narcotic analgesics [8]. 

In Europe, prehospital and early hospital treatment     

of traumatic pain in emergency departments is largely 

similar and consists mainly of paracetamol, non-steroidal 

anti-inflammatory drugs (NSAIDs), nitrous oxide (N2O) and 

opioids [9]. The current use of these analgesics can be 

considered inadequate. For example, prospective data from 

Norway and Italy indicate that only 14% and 32% of patients 
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with moderate to severe pain received appropriate analgesia 

in emergency departments [10,11]. 

Early in-hospital pain relief in trauma patients, i.e., in the 

emergency department, Italian clinical guidelines suggest to 

minimize the use of narcotic analgesics with the recommendation 

to replace them with non-opioid analgesics [12]. However, 

on the other hand, non-opioid analgesics (non-steroidal 

anti-inflammatory drugs) may expose the patient to other 

risks, such as bleeding [13,14]. Paracetamol and/or NSAIDs 

are often used as first-line therapy for mild and moderate 

pain severity, the route of administration is usually oral    

or intravenous (IV), depending on the patient's condition, 

care setting and circumstances. The prescription of NSAIDs 

such as ibuprofen, diclofenac and naproxen is common    

in Europe. In a double-blind study, paracetamol was found  

to be non-inferior to diclofenac as an analgesic for acute  

mild musculoskeletal injury [15]. NSAIDs have a risk of 

gastrointestinal bleeding, acute kidney injury, and cardiovascular 

complications, so their use in trauma is limited by cases of 

mild trauma with a low risk of complications. Besides the 

risk of gastrointestinal bleeding, all NSAIDs have antiaggregant 

activity, which contributes to an increased risk of bleeding at 

any site, so they should be used with caution in patients with 

trauma and traumatic coagulopathies [16]. 

Metamizole (Dipyrone, Analgin) is a non-opioid analgesic 

the use of which in emergency care varies widely throughout 

Europe [17]. Methamizole is banned in some countries (UK, 

Sweden and some non-European countries), including the 

USA, due to concerns about myelotoxicity, but its use is 

widespread in other countries, e.g. Spain and Germany [18].  

The systematic review showed that further large-scale 

studies are needed to improve the understanding of the risks 

and benefits of methamisole in comparison with other analgesics 

[19]. 

Weak opioids such as codeine and tramadol are also used 

to treat injuries with moderate pain severity [20]. Tramadol 

acts on L-opioid receptors and inhibits the reuptake of 

serotonin and norepinephrine [21]. Tramadol is not indicated 

in patients taking serotonergic drugs or in individuals with 

concomitant seizure disorders [22]. It results to an atypical 

analgesic effect compared to conventional analgesics of this 

class and with a less severe side effect profile. Typical opioid 

side effects with tramadol are rare, making this analgesic a 

useful option for pain relief [23]. 

Opioids provide efficient pain relief for severe pain in 

trauma and have options for different routes of administration, 

including intravenous, intranasal, intraosseous, subcutaneous, 

and oral. Although morphine is most commonly used in 

emergencies for severe pain in Europe, other opioids such as 

fentanyl and oxycodone are also widely used [24].  

It has been proven that opioids are very efficient but have 

a number of side effects associated with serious cardiovascular 

events, acute dyspeptic syndrome with nausea and vomiting, 

and ultimately an increased risk of respiratory failure [25]. 

The side effects associated with opioids are well described. 

In most patients, they are either transient or are resolved   

as the patient develops tolerance (e.g. nausea and vomiting), 

or they persist (e.g. constipation), i.e. the clinical response 

varies [26].  

Nausea and vomiting were the main side effects of 

morphine in 4.8% of cases, fentanyl in 1.5% of cases, and 

ketamine in 0.5% of cases, with hypotension occurred in 1.6% 

of cases with fentanyl and 0.5% of cases with morphine [27]. 

Decreases in SpO2 were observed with fentanyl (mean 

0.6%, maximum 16.1% [26], ketamine (mean 0.4%, maximum 

11.5% [28], and morphine (mean 0.6%, maximum 4.8%) [29]. 

Today, regional methods of pain relief are becoming 

increasingly popular in the treatment of pain due to injuries 

[30,31]. Regional anesthesia (RA) is a safe method of pain 

relief. In modern practice, the method of regional anesthesia 

and analgesia is gaining popularity as a component of a 

multimodal approach to pain management in trauma patients, 

which is important in patients with musculoskeletal trauma 

[32]. 

In Germany, regional anesthesia procedures in emergency 

medicine in the early hospital stage are not yet standard, but 

are expected to be included in the guidelines for disaster 

medicine. At the European level, regional anesthesia 

procedures have already been described in guidelines [33] 

and are commonly used in some clinical situations (e.g., iliac 

fascia block for hip fractures in 60% of patients in the 

National Health Service). The same in the United States, 

where there are evidence-based recommendations on standards 

for the use of regional anesthesia techniques in pediatric 

practice [34] and have been proposed for use in pediatrics in 

the early hospital stage of emergency medicine.  

Ultrasound-guided interscalene brachial plexus block 

provides adequate analgesia for reduction while reducing 

emergency response time, emergency department stay by 65% 

and reducing emergency department staff time by 90% [35,36]. 

Recent data demonstrate the superiority of interscalene 

block over analgesia/sedation with regard to block timing, 

duration of analgesia, comfort during reduction, and 

complication rates [37].   

For pain relief of forearm fractures in emergency cases, it 

is recommended to use supraclavicular or subclavian 

regional anesthesia under ultrasound control, which allows 

for painless reposition of the limb, has a good quality of pain 

relief and has a low level of complications [38]. For forearm 

injury, analgesics are mainly prescribed orally; If hemarthrosis 

is present, it is evacuated [39,40,41].  

Fractures of the lower limb are also accompanied by severe 

pain, traumatic shock and large blood loss. The benefits of 

regional anesthesia for acute lower extremity fracture pain 

have been well studied, particularly ultrasound-guided fascia 

iliaca blocks: Femoral nerve block (continuous or single), 

pericapsular nerve block (ultrasound-guided PENG block), 

intra-articular block are used for injuries of the hip joint.  

Hany A. Zaki et al. conducted a meta-analysis of publications 

that used regional analgesia in comparison with opioid 

analgesia during the early hospitalization of patients in the 

emergency department and identified an earlier onset of 

analgesia, better analgesia effect and comfortable conditions 

for repositioning of the injured limb in the group using 
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ultrasound-guided regional analgesia [42]. 

There is a problem with the attitude of some medical 

professionals who consider pain to be a secondary factor to 

other vital signs abnormalities in emergency situations.   

For example, a patient with trauma may arrive with the 

phenomena of traumatic shock, accompanied by instability 

of hemodynamic parameters, respiration. The emergency 

department physician will certainly be involved in the care of 

the trauma patient and his or her actions will be aimed at 

stabilizing vital signs - this is a critical factor in the timely 

treatment of traumatic pain with analgesics, as pain is not 

considered as important an element as blood pressure, 

respiratory rate, or state of consciousness [43]. Besides,   

the early hospital care provider will prefer the use of a 

systemically administered analgesic (opioid or non-narcotic 

analgesic) as the use of regional blockade requires time and 

skill. There is a need to train anesthesiologists-resuscitators 

in the skills of regional analgesia under the control of 

ultrasound technology. 

Lee J. S. et al believe that there are important barriers to 

training emergency physicians, namely the early hospital 

level in regional blockade skills under ultrasound navigation. 

The emergency department is a time-limited environment 

where stabilization of vital organs and systems is a priority.  

In this environment, it can be difficult to learn new 

procedural pain relief skills. The time to perform regional 

blockade takes from 10 to 20 min, and it takes 5 min to 

perform systemic analgesia with narcotic analgesics [44] 

High patient flow, overcrowding in emergency hospitals is 

also a crucial factor in delaying the treatment of traumatic 

pain in the early hospital stage, as medical staff in this 

context is under tremendous pressure. Excessive numbers of 

patients requiring treatment in emergency departments may 

inevitably lead to increased patient assessment times and 

therefore lengthen treatment times [45]. 

Taking into account the published literature, the management 

of moderate and severe traumatic pain in emergency departments 

can be improved by increasing the use of analgesics and by 

implementing modern pain relief techniques. The use of pain 

rating scales, the development of pain management protocols, 

and the introduction of ultrasound navigation with regional 

blockades, especially when using a multimodal approach  

to pain management, will reduce healthcare costs for the 

treatment of patients with traumatic injuries. The use of 

modern methods of anesthesia at the early hospital stage, 

such as regional analgesia under the control of ultrasound 

navigation will eliminate professional barriers in anesthesia 

and improve the quality of care provided to patients with 

various traumatic injuries.  

Conflict of interests’ statement 

The authors declare no conflict of interest.  

This study does not include the involvement of any 

budgetary, grant or other funds.  

The article is published for the first time and is part of a 

scientific work. 

 

REFERENCES  

[1] Kisser, R.; Giustini, M.; Rogmans, W.; Turner, S.; EuroSafe. 
Injuries in the European Union. Summary of Injury Statistics 
for the Years 2009–2018. Amsterdam, EuroSafe (European 
Association for Injury Prevention and Safety Promotion). 
2021. Available online: https://www.eurosafe.eu.com/upload
s/inline-files/Report%20Injuries%20in%20EU%202009-201
8%20FINAL%20SEPT%2021_pdf.pdf (accessed on 20 February 
2023). 

[2] Spilman S.K., Lechtenberg G.T., Hahn K.D., Fuchsen E.A., 
Olson S.D., Swegle JR, et al. Is pain really undertreated? 
Challenges of addressing pain in trauma patients during 
prehospital transport and trauma resuscitation. Injury. 2016; 
47: 2018–24. 

[3] Neighbor M.L., Honner S., Kohn M.A. Factors affecting 
emergency department opioid administration to severely 
injured patients. Acad Emerg Med. 2014; 11: 1290–6.  

[4] Oddo M., Crippa I.A., Mehta S., Menon D., Payen J.F., 
Taccone F.S. Optimizing sedation in patients with acute brain 
injury. Crit Care. 2016; 20: 128. 

[5] Petereit-Haack G., Bolm-Audorff U., Romero Starke K., 
Seidler A. Occupational risk for post-traumatic stress disorder 
and trauma-related depression: A systematic review with 
meta-analysis. Int. J. Environ. Res. Public Health. 2020; 17: 
9369.  

[6] Berben S.A., Schoonhoven L., Meijs T.H., van Vugt A.B., 
van Grunsven P.M. Prevalence and relief of pain in trauma 
patients in emergency medical services. Clin. J. Pain. 2021; 
27:587–592.  

[7] Royal College of Emergency Medicine. Best Practice 
Guideline: Management of Pain in Adults. Available online: 
https://rcem.ac.uk/wp-content/uploads/2021/10/RCEM_BPC
_Management_of_Pain_in_Adults_300621.pdf (accessed on 
28 February 2023). 

[8] Marhofer P. Regional blocks carried out during general 
anesthesia or deep sedation: myths and facts. Curr Opin 
Anaesthesiol. 2017; 30: 621–6. 19. 

[9] Van Woerden G., Van Den Brand C.L., Den Hartog, C.F., 
Idenburg, F.J., Grootendorst D.C., Van Der Linden M.C. 
Increased analgesia administration in emergency medicine 
after implementation of revised guidelines. Int. J. Emerg. 
Med. 2016; 9: 4. [CrossRef] 

[10] Mura P., Serra E., Marinangeli F., Patti S., Musu M., Piras I., 
Massidda M.V., Pia G., Evangelista M., Finco G. Prospective 
study on prevalence, intensity, type, and therapy of acute pain 
in a second-level urban emergency department. J. Pain Res. 
2017; 10: 2781–2788. [CrossRef] [PubMed] 

[11] Dale J., Bjørnsen L.P. Assessment of pain in a Norwegian 
Emergency Department. Scand. J. Trauma Resusc. Emerg. 
Med. 2015; 23: 86. [CrossRef] [PubMed] 

[12] Savoia G., Coluzzi F., Di Maria C., Ambrosio F., Della Corte 
F., Oggioni R. Italian Intersociety Recommendations on pain 
management in the emergency setting (SIAARTI, SIMEU, 
SIS 118, AISD, SIARED, SICUT, IRC). Minerva Anestesiol. 
2015; 81: 205–25. 

[13] Curtis K.M., Henriques H.F., Fanciullo G., Reynolds C.M., Suber 
F. A fentanyl-based pain management protocol provides early 
analgesia for adult trauma patients. J Trauma. 2017; 63: 819–26. 



 American Journal of Medicine and Medical Sciences 2024, 14(6): 1576-1580 1579 

 

 

[14] Walker B.J., Long J.B., Sathyamoorthy M., Birstler J., Wolf 
C., Bosenberg A.T. Pediatric Regional Anesthesia Network 
Investigators. Complications in Pediatric Regional Anesthesia: 
An Analysis of More than 100,000 Blocks from the Pediatric 
Regional Anesthesia Network. Anesthesiology. 2018; 129: 
721–32. 

[15] Merkel S., Voepel-Lewis T., Malviya S. Pain assessment in 
infants and young children: The FLACC scale. Am. J. Nurs. 
2022, 102, 55–58. [CrossRef] 

[16] 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. 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. [CrossRef] [PubMed] 

[17] 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. [CrossRef] 

[18] Andrade S., Bartels D.B., Lange R., Sandford L., Gurwitz J. 
Safety of metamizole: A systematic review of the literature. J. 
Clin. Pharm. Ther. 2016; 41:459–477. [CrossRef] 

[19] Voss E.A., Ali S.R., Singh A., Rijnbeek P.R., Schuemie M.J., 
Fife D. Hip fracture risk after treatment with tramadol or 
codeine: An observational study. Drug Saf. 2022; 45:791–807. 
[CrossRef] 

[20] Pergolizzi J.V., van de Laar M., Langford R., Mellinghoff 
H.U., Merchante I.M., Nalamachu S., O’Brien J., Perrot S., 
Raffa R.B. Tramadol/paracetamol fixed-dose combination in 
the treatment of moderate to severe pain. J. Pain Res. 2022; 
5:327–346. [CrossRef] 

[21] 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. [CrossRef] [PubMed] 

[22] Jones 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; 
86: CD007789. [PubMed] 

[23] Chau D.L., Walker V., Pai L., Cho L.M. Opiates and elderly: 
Use and side effects. Clin. Interv. Aging. 2018; 3: 273–278. 
[CrossRef] [PubMed] 

[24] Dowell D., Haegerich T.M., Chou R. Guideline for Prescribing 
Opioids for Chronic Pain—United States, 2016. JAMA. 2016; 
315:1624–1645. 

[25] Farsi D., Movahedi M., Hafezimoghadam P., Abbasi S., 
Shahlaee A., Rahimi-Movaghar V. Acute pain management 
with intravenous 0.10 mg/kg vs. 0.15 mg/kg morphine sulfate 
in limb traumatized patients: A randomized double-blinded 
placebo controlled trial. Ulus. Travma Acil Cerrahi Derg. 
2018; 19:398–404. [CrossRef] 

[26] Jennings P.A., Cameron P., Bernard S., Walker T., Jolley D., 
Fitzgerald M., Masci K. Morphine and ketamine is superior  
to morphine alone for out-of-hospital trauma analgesia: A 
randomized controlled trial. Ann. Emerg. Med. 2022; 59: 
497–503. [CrossRef] [PubMed] 

[27] Cepeda-Benito A., Davis K.W., Reynoso J.T., Harraid J.H. 
Associative and behavioral tolerance to the analgesic effects 

of nicotine in rats: Tail-flick and paw-lick assays. 
Psychopharmacology. 2015; 180:224–233. [CrossRef] 

[28] Bisanzo M., Nichols K., Hammerstedt H., Dreifuss B., 
Nelson S.W., Chamberlain S., Kyomugisha F., Noble A., 
Arthur A., Thomas S. Nurse-administered ketamine sedation 
in an emergency department in rural Uganda. Ann. Emerg. 
Med. 2022: 59:268–275. [CrossRef] [PubMed] 

[29] Miller J.P., Schauer S.G., Ganem V.J., Bebarta V.S. 
Low-dose ketamine vs morphine for acute pain in the ED: A 
randomized controlled trial. Am. J. Emerg. Med. 2015; 33: 
402–408. [CrossRef] 

[30] Tsui B., Suresh S. Ultrasound imaging for regional anesthesia 
in infants, children, and adolescents: A review of current 
literature and its application in the practice of extremity and 
trunk blocks. Anesthesiology. 2010; 112: 473–492. [CrossRef] 
[PubMed] 

[31] O’Neill, A., Lirk P. Multimodal analgesia. Anesthesiol. Clin. 
2022; 40: 455–468. [CrossRef] 

[32] Capdevila M, Ramin S, Capdevila X. Regional anesthesia and 
analgesia after surgery in ICU. Curr Opin Crit Care. 2017; 23: 
430–9. 

[33] 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. [CrossRef] [PubMed] 

[34] Brown JR, Goldsmith AJ, LaPietra A et al.: Ultrasound- 
Guided Nerve Blocks: Suggested Procedural Guidelines for 
Emergency Physicians. POCUS J Nov. 2022; 07 (2): 253-61. 

[35] Tekin E., Gur A., Bayraktar M., Ozlu I., Celik B.K: The 
effectiveness of intradermal sterile water injection for low 
back pain in the emergency department: A prospective, 
randomized controlled study. Am J Emerg Med. 2021; 42: 
103–9. 

[36] Balakrishnamoorthy R., Horgan I., Perez S., Steele M.C., 
Keijzers G.B: Does a single dose of intravenous dexamethasone 
reduce Symptoms in Emergency department patients with 
low Back pain and RAdiculopathy (SEBRA)? A double-blind 
randomised controlled trial. Emerg Med J. 2015; 32: 525–30. 

[37] Bertalanffy A., Kober A., Bertalanffy P. Transcutaneous 
electrical nerve stimulation reduces acute low back pain during 
emergency transport. Acad Emerg Med. 2018; 12: 607–11. 

[38] Palachick B.J., Carver R.A., Byars D.V., Martyak M.T., 
Collins J.N. Erector Spinae Plane Blocks for Traumatic Rib 
Fractures: A Prospective, Interventional Study. Am Surg. 
2022; 88: 2124–6. 

[39] Kring R.M., Mackenzie D.C., Wilson C.N., Rappold J.F., 
Strout T.D., Croft P.E. Ultrasound Guided Serratus Anterior 
Plane Block (SAPB) Improves Pain Control in Patients With 
Rib Fractures. J Ultrasound Med. 2022; 41: 2695–701.  

[40] Martinez T., Belveyre T., Lopez A. Serratus Plane Block    
Is Effective for Pain Control in Patients With Blunt Chest 
Trauma: A Case Series. Pain Pract. 2020; 20: 197–203. 

[41] Schnekenburger M. Mathew J., Fitzgerald M., Hendel S., 
Sekandarzad M.W., Mitra B. Regional anaesthesia for rib 
fractures: A pilot study of serratus anterior plane block. Emerg 
Med Australas. 2021; 33: 788–93. 



1580 V. Kh. Sharipova et al.:  The Current Trends in Pain Management of Patients 

with Traumatic Injuries at the Early Hospital Stage (Literature Review) 

 

[42] Hany A. Zaki, Haris Iftikhar, Nabil Shallik, Amr Elmoheen, 
Khalid Bashir , Eman E. Shaban, Aftab Mohammad Azad.  
An integrative comparative study between ultrasound-guided 
regional anesthesia versus parenteral opioids alone for analgesia 
in emergency department patients with hip fractures: A 
systematic review and meta-analysis. Heliyon. 2022; 8: e124. 

[43] Friesgaard K.D., Vist G.E., Hyldmo P.K., Raatiniemi L., 
Kurola J., Larsen R., Kongstad P., Magnusson V., Sandberg 
M., Rehn M. Opioids for treatment of pre-hospital acute pain: 
A systematic review. Pain Ther. 2022; 11: 17–36. [CrossRef] 
[PubMed] 

[44] Lee J.S., Bhandari T., Simard R. Point-of-care ultrasound- 
guided regional anaesthesia in older ED patients with hip 
fractures: a study to test the feasibility of a training programme 
and time needed to complete nerve blocks by ED physicians 
after training. BMJ Open. 2021; 11:e047113. 

[45] Fichtner A., Schrofner-Brunner B., Magath T., Mutze P., 
Koch T. Regional anesthesia for acute pain management in 
pre-hospital and in-hospital emergency medicine: pain of 
musculoskeletal origin. Dtsch Arztebl Int 2023; 120: 815–22. 
DOI: 10.3238/arztebl.m2023.0221.  

 

 
Copyright ©  2024 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 

 

 

 
 


