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Background: When it comes to emergency department (ER) pain treatment, the patient's 
experience, the efficacy of medical interventions, and the efficiency of operations are all 
directly impacted. Timely and effective pain control measures are often necessary for patients 
who present with acute, severe pain because of traumatic injuries, surgical conditions, or 
medical emergencies. In response to rising concerns about opioid use and dependence, 
traditional pain management methods are undergoing evolution. These methods include local 
anesthetics, sedatives, and opioids. New anesthetic techniques and multimodal approaches are 
being developed to enhance patient comfort while minimizing side effects. 
Aim: The purpose of this research is to investigate the different anesthetic methods used in 
emergency rooms to effectively manage pain. This involves looking at both old and modern 
techniques, like regional and local anesthetic, multimodal analgesia, and developing 
technologies. The objective is to determine whether these methods, especially in high-acuity 
situations, increase efficiency, decrease pain, and improve patient safety.  
Conclusion: The comfort of patients, the success of medical procedures, and the quality of 
care provided all depend on the emergency room's pain management system. Modern pain 
management is more targeted and individualized thanks to advancements in anesthetic 
procedures and technology, such as multimodal analgesia and non-invasive approaches. These 
innovations have improved the treatment of acute and procedure pain, decreased the need for 
opioids, and sped up the healing process. Improving treatment while keeping patients safe and 
comfortable will require continuous research and the incorporation of new methods as 
emergency room pain management develops further.  
Keywords: Pain management, Anesthetic techniques, Local anesthesia, Regional anesthesia. 

Introduction 

Providing safe, effective, and timely pain management should be a specialty of emergency 

medicine (EM) physicians and midlevel practitioners. Patients often enter the ED due to pain. 

Emergency medicine practitioners may help end the opioid crisis by prescribing opioids with 

caution, identifying and treating patients with opioid use disorder, and encouraging the use of non-

opioid analgesics. There has been a meteoric rise in the number of studies examining ED analgesia 

over the last decade, casting doubt on long-held beliefs and methods in pain treatment.1 
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As a fast and effective method for pain control, regional anesthesia (RA) has been very 

beneficial for patients visiting the emergency department (ED). It permits very targeted localized 

anesthetic and pain management without inducing drowsiness, aberrant mental states, 

hemodynamic instability, or respiratory depression. Researchers have shown that RA decreases 

mortality and morbidity in cases of femur, hip, and rib fractures. Several other benefits, such as a 

reduced requirement for procedural anesthetic, a shorter length of stay (LOS), lower in-hospital 

expense, and high patient satisfaction, distinguish this pain treatment strategy from others.2  

For RA to have the most chance of helping patients recover from their diseases, it should 

be provided quickly after a serious accident. Due to the nature of their practice, emergency 

physicians are best positioned to provide rapid RA to patients who have endured catastrophic 

injuries. In a meta-analysis of 83 studies, the only strategy that fared better than others was RA-

controlled acute pain in hip fractures. The overall mortality rate was reduced for patients with hip 

fractures who were admitted from the community and who were given femoral nerve blocks 

(FNBs).3  

One of the initial side effects of taking RA to treat acute pain is a decrease in opiate use. 

Following a nerve block for a range of severe conditions, patients with a higher risk of opioid-

related side effects, including the elderly and those with dementia, report less pain and use less 

opioids while hospitalized. If patients have acute pain, it is important to treat it promptly and 

properly so that they do not develop chronic pain.4  

When administering regional anesthesia, the proceduralist should use the ultrasonography 

probe and needle, while a trained assistant should assist with the equipment and administer the 

anesthetic. Because it provides the lowest possible resistance to flow, standard bore IV tubing is 

the material of choice. A high injection resistance could be an indication of intraneural injection, 

which can lead to peripheral nerve injury (PNI). Because of this, it is critical to monitor the 

injection pressure while infiltration is taking place. Needle selection is critical for reducing PNI, 

despite inconsistent and animal-model-based data. A largely cited study shown that long bevel 

needles were more likely to pierce the epineurium of sciatic nerve preparations in rabbits compared 

to short bevel needles.5  

Anaesthetic Methods for Pain Management in the Emergency Department Comfort, 

therapeutic efficacy, and the smooth execution of critical procedures all depend on competent pain 

management in the emergency department (ER). Rapid, personalized, and flexible anesthetic 

procedures are required due to the wide variety of acute injuries, traumas, and medical issues that 

may be encountered. By lowering patients' levels of worry and agony and making it possible to do 

procedures in a safe and efficient manner, modern pain control has substantially enhanced patient 

care.6 

For the analgesic treatment of MSK pain, the gold standard consists of opioids, non-opioid 

therapeutic agents (such acetaminophen and NSAIDs), and opioids given at the same time in the 

emergency department and again following discharge. Several clinical studies, however, have 

raised questions about the efficacy of combination therapy and the analgesic benefit of individual 

classes. A combination of 1 g of acetaminophen and 400 mg of ibuprofen does not offer superior 

analgesic or functional relief for acute MSK pain and back pain compared to ibuprofen alone. 

Similarly, when compared to paracetamol (acetaminophen) alone, this combination did not 

improve outcomes for emergency department patients with mild acute MSK injuries.7  

For patients suffering from acute STIs (strains, sprains, or injuries to the joints, ligaments, 

tendon, or muscles), nonsteroidal anti-inflammatory drugs (NSAIDs) demonstrated analgesic 

efficacy that was comparable to that of acetaminophen and opioids at two hours and two to three 
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days (high certainty evidence), one hour (moderate certainty evidence), and four to seven days 

(low certainty evidence). Within the first two hours and the first three days, the analgesic 

effectiveness of oral paracetamol (acetaminophen), ibuprofen, or a combination of the two was 

equivalent in patients having mild to severe STI pain who presented to the emergency department. 

Evidence suggests that oral acetaminophen or ibuprofen alone can effectively manage pain for 

patients arriving to the emergency department with acute MSK and STI. This holds true both for 

the initial pain management and for up to three days after discharge.8 

To exert their analgesic effects, opioids bind to opioid receptors (mu, delta, and kappa) 

located in the brain, spinal cord, and peripheral nerves. Acute pain ranging from moderate to severe 

can be effectively managed with opioids when either orally or intravenously. It is crucial to 

thoroughly assess the benefits and hazards of opioids before beginning treatment with them in the 

emergency room. Opioid analgesics are fast and effective in alleviating the symptoms of acute 

pain, chronic pain, and cancer pain that patients bring to the emergency department. As part of a 

multimodal pain treatment plan, opioids should be delivered in the emergency room when their 

advantages exceed their possible negative effects.9  

Opioids should not be administered to patients in the emergency department or upon 

discharge for acute pain in the back, headache, MSK (excluding fractures), or teeth. Intravenous 

(IV), intranasal (IN), nebulizer for inhalation, subcutaneous (morphine, hydromorphone), and 

mucosal route administration are the many methods for administering opioids. No opioids should 

ever be given intramuscularly (IM) in an emergency room setting because to the high risk of 

injection-site pain, unanticipated absorption rates, infection of soft tissues, and myofibrosis, all of 

which can cause a dose escalation and additional side effects. It is recommended to use the oral 

route of opioid administration for rapid pain management, if possible, even though it has a delayed 

onset of analgesia in the ED and limited oral absorption (with the exception of oxycodone).10  

When it comes to managing painful syndromes in the emergency department (ED), several 

non-opioid alternatives have been widely used. As a non-competitive antagonist of the N-methyl-

D-aspartate (NMDA)/glutamate receptor complex, ketamine is an effective pain reliever in the 

emergency room for both acute and chronic pain. A fixed dose of 15 to 30 mg spread out over 15 

minutes can minimize the possibility of psycho-perceptual adverse effects; an intravenous (IV) 

dosing regimen typically ranges from 0.1 to 0.3 mg/kg; and subdissociative (SDK) dosages are an 

option. Analgesia like that of intravenous or intramuscularly administered opioids can be achieved 

with SDK when administered intramuscularly at doses ranging from 0.5 to 1 mg/kg, even in 

situations where an intravenous line cannot be reached.11  

For pain relief, nervous system sedation, and putting the patient to sleep, a mixture of 

oxygen and nitrous oxide—a colorless gas with no perceptible smell or taste—is inhaled. It is 

easily titratable, has a fast onset and elimination, and is administered by a facemask or nasal hood, 

making it an ideal medicine for pain control in the emergency department. Nitrous oxide 

concentrations ranging from 50% to 70%, with oxygen concentrations of 30% to 50%, are most 

administered using continuous flow devices or on-demand inhalation mechanisms.12  

Analgesia and brain sensitization can be reduced with intravenous (IV) lidocaine 

administration because the analgesic and NMDA receptors are non-competitively blocked. 

Vertigo, tinnitus, and numbness around the eyes and lips are among the few short-lived and easily 

rectified side effects described after receiving 1 to 1.5 mg/kg of lidocaine intravenously for 10 to 

15 minutes. Patients presenting to the emergency room with symptoms of a sudden headache, low 

back pain, or stomachache did not experience significant relief following intravenous lidocaine 

administration. A recent meta-analysis did not find enough evidence to recommend intravenous 
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lidocaine for pain management, although it did recommend further research with bigger and older 

populations to confirm the drug's safety and efficacy.13 

For patients experiencing headaches, gastroparesis, cyclic vomiting syndrome, stomach 

pain that opioids do not relieve, and cannabis hyperemesis syndrome, neuroleptics 

(antidopaminergic medications) such as haloperidol and droperidol have been prescribed as 

adjunctive therapies in emergency rooms. Standard dosing for haloperidol is 2.5–5 mg 

intravenously (IV) and 5–10 mg intramuscularly (IM). The usual dosage of droperidol to be taken 

orally is between 1.25 and 2.5 mg.14  

In emergency rooms, ultrasound-guided regional anesthesia (UGRA) is most used to treat 

patients who have broken their hip, femur, or upper limb. Truncal and cervico-cranial treatments 

are among the most prevalent types of surgeries. Reduced discomfort, no longer need for rescue 

opioid analgesia, and reduced emergency department stay are all benefits of UGRA compared to 

procedural sedation. Using ultrasound guidance, determining the maximum/lowest effective dose, 

aspirating before injecting 3 to 5 mL aliquots of the local anesthetic of choice, and hydrolocating 

structures with sterile saline at the start of infiltration are all recommended to prevent UGRA-

related complications, such as local anesthetic systemic toxicity (LAST).15  

An intralipid therapy employing an intravenous lipid emulsion should be readily available 

when delivering UGRA for the management of Long-Term Analgesic Syndrome (LAST). The 

progression of LAST symptoms, which can range from mild to severe, is typical. For patients 

above 70 kg, the recommended administration time for a 20% lipid emulsion is two to three 

minutes after a 100 mL bolus, followed by an infusion of 200 to 250 mL of the same solution over 

fifteen to twenty minutes. A weight-based bolus dose of 1.5 mL/kg and an infusion of 0.25 

mL/kg/min should be administered to patients weighing less than 70 kg. If circulatory stability is 

not established after increasing the infusion rate to 0.5 mL/kg/min, reboluse up to two more times. 

Never give lipid emulsion at a dose higher than 12 mL/kg.16  

Applying lidocaine topically has alleviated symptoms of herpes simplex virus, diabetic 

polyneuropathy, osteoarthritis, and multiple sclerosis pain (MSK), especially low back pain. It 

shouldn't be used by patients who have dermatitis, open wounds, or are hypersensitive to amide 

anesthetics. On most occasions, users will notice an area of application that is red, swollen, or 

warm. It is advised to apply one to three patches daily, with a 12-hour interval between each 

application, as the dosage. Capsaicin, gabapentin, pregabalin, and a 5% topical lidocaine plaster 

were found to be more effective and less side-effect prone in alleviating postherpetic neuralgia 

compared to placebo. However, the 45-150 USD price tag for a pack of six patches is simply too 

costly for most patients.17  

Despite the limited number of trials and small sample sizes, non-pharmacological 

interventions have demonstrated potential in alleviating erectile dysfunction pain. Heat therapy, 

acupuncture, transcutaneous electrical nerve stimulation (TENS), and osteopathic manipulative 

treatment (OMT) are non-pharmacologic treatments that can moderately reduce acute neck and 

back discomfort in the emergency room. However, there is a dearth of large, well-designed 

randomized controlled trials that provide strong evidence of its efficacy in illnesses characterized 

by persistent pain.18  

Non-pharmacological methods to erectile dysfunction pain management, including 

intralipid treatment, heat therapy, acupuncture, and OMT, hold promise. Increased funding for 

research and development is necessary, yet large-scale randomized controlled studies are 

noticeably lacking.19  
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Acute Nerve Blockage  
Minimal operations like wound suturing, abscess draining, or fracture setting may require 

the use of local anesthetic treatments in the emergency room to reduce discomfort. Localized pain 

relief is effectively achieved using anesthetics such as lidocaine, ropivacaine, and bupivacaine, 

whereas systemic adverse effects are negligible at best. The rapid onset, reversibility, and minimal 

adverse effects of these local anesthetics make them ideal for fast-paced emergency circumstances 

that demand urgent pain treatment. In emergency medical situations, their capacity to target certain 

nerve pathways makes them perfect for providing short-term, localized pain relief.20 

Local Anesthetic 

For more intrusive or painful operations, local anesthetics like epidurals or nerve blocks 

are commonly employed. A local anesthetic is injected close to certain nerves to numb a specific 

location using this approach. Brachial plexus blocks are used more often to treat injuries to the 

upper extremities, while femoral nerve blocks are used more often for treatments affecting the hip, 

thigh, or knee. Reducing the need for opioid medicines and effectively managing post-operative 

pain can be achieved using regional anesthesia, as it offers extended comfort compared to ordinary 

local anesthetic.21 

Management of Pain with Continuous Monitoring (MAC) 

It is common practice to mix sedation with local or regional anesthetic for treatments that 

are more elaborate or take a long time. Opioids (e.g., fentanyl) and benzodiazepines (e.g., 

midazolam) are utilized to moderately drowse the patient, which aids in calming them and dulling 

the signals of pain. The goal of Monitored Anesthesia Care (MAC) is to keep the patient 

comfortable, alert, and adequately sedated while they undergo an operation by having an 

anesthesiologist administer the anesthetic. This method guarantees patient safety by allowing for 

constant monitoring and rapid modifications.22 

Pharmacy-Assisted Pain Management (PACA)  

To help patients self-administer opioids or other analgesics within specified limits, several 

emergency rooms use Patient-Controlled Analgesia (PCA) devices. This method is ideal for people 

with moderate to severe pain who need pain medication all the time but would rather have some 

say over when and how they take it. Patients can have more comfort and happiness with their pain 

management experience with the use of PCA devices, which also help to regulate the dosage of 

analgesics used.23 

A Variety of Pain Therapies  

The most effective strategy for complex situations or severe trauma is often multimodal 

analgesia. Opioids, non-steroidal anti-inflammatory medicines (NSAIDs), local anesthetics, 

opioids, and adjuvant pharmaceuticals like gabapentinoids are all part of this technique's arsenal 

of analgesics. Not only does multimodal analgesia lessen the need for high dosages of opioids, 

which helps to minimize the danger of side effects and dependence, but it also provides more 

effective pain control by targeting various pain pathways.24  

 New Technological Developments  

The use of more modern technology in the emergency room is also being investigated, such 

as transcutaneous electrical nerve stimulation (TENS) and cryoneurolysis, which involves the 

freezing of nerves to suppress pain. In patients who are unable to receive specific drugs owing to 

allergies or contraindications, these procedures provide non-invasive alternatives for pain 

management.25 
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Conclusion 

Making ensuring patients are comfortable and that treatments can go forward without any 

problems or delays in the emergency room is all about effective pain control. A variety of anesthetic 

procedures are at physicians' disposal, allowing them to handle pain management in many clinical 

circumstances. These techniques include sedation, multimodal analgesia, local anesthesia, nerve 

blocks, and more. In line with current best practices in pain treatment, the emergency room can 

use both existing and new technologies to provide the greatest possible pain relief, improve patient 

outcomes, and decrease the need for opioids. 

Emergency room doctors and nurses have a heavy responsibility to alleviate patients' 

suffering as soon as possible while ensuring their safety by employing all available procedures. As 

emergency department physicians have gained more knowledge and experience in pain 

management, they have reduced the abuse of opioids and increased the use of non-pharmacological 

and non-opioid therapy methods. Analgesia that is both patient-centered and tailored to pain 

syndromes can be administered by emergency department physicians by making use of pain 

therapy based on evidence. 
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