Abstract for procedural sedation in orthopedic emergencies


Procedural sedation options in the emergency department now allow for more effective and safer care and facilitate the delivery of orthopedic care that would otherwise require operating room anesthesia. 
Traditional sedation agents, such as nitrous oxide, midazolam, fentanyl, and ketamine, have a persistent role.
 Etomidate and propofol are relatively recent additions that are highly effective.
 Combination regimens, such as ketamine-midazolam and ketamine-propofol, may be superior because they benefit from synergistic traits. 
Despite these sedation regimens, use of local blocks in adults continues to be effective, and intranasal delivery in children has emerged as a viable option.
 Orthopaedic surgeons should be aware of the appropriateness of different sedation regimens and other options for specific clinical scenarios.


















Initial management of many orthopaedic injuries requires urgent closed reduction to improve the alignment of fractures, dislocations, and soft tissue. 
Although the use of local blocks, particularly in adults, has a prominent role, sedation is often necessary to achieve sufficient analgesia and relief of anxiety (ie, anxiolysis) during manipulation of the traumatized extremity.
 Whether the manipulations are performed as a temporizing measure or are considered definitive management, performing these procedures in the emergency department (ED) rather than in the operating room has the potential to deliver more timely and cost-effective care.
In a climate of increased emphasis on maintaining quality and minimizing costs, ED procedural sedation offers significant advantages. For closed reduction and casting of pediatric closed forearm fractures, Betham et al1 demonstrated a tenfold decrease in both time to reduction and length of stay with ED sedation compared with operating room anesthesia. Similar results are seen with spica casting of pediatric femur fractures; ED sedation demonstrates the same quality of reduction with no increase in complications compared with general anesthesia.2,3 With respect to time and costs, Mansour et al2showed that the time to placement of a spica cast and the cost of the procedure are both decreased by two thirds and the length of stay is decreased by half.

ED sedation is also effective with adults. Reduction of total hip prostheses in the ED decreases the time to reduction by 6 to 8 hours, with no increase in complications compared with the OR.4,5 A traditional sedation in the ED with intravenous (IV) midazolam for dislocated total hip prostheses has a success rate of 62% to 64%; for those total hip prostheses that fail to reduce, there is no delay to accomplishing final reduction in the OR.4,5 However, sedation in the ED with propofol has a success rate of 96% for reduction of total hip prostheses, demonstrating the importance of selecting the ideal sedation agent












Principles of Sedation
The ideal procedural sedation provides anxiolysis, analgesia, and decreased consciousness, including amnesia, without compromising the ability to maintain a patent airway. The American Society of Anesthesiologists defines sedation as a continuum rather than a single state.
 Procedural sedation in the ED spans both conscious and deep sedation. During conscious sedation, airway reflexes are still intact. Deep sedation borders on general anesthesia; therefore, patients may routinely need ventilation or brief interventions to assist the airway. Although policies vary by institution, procedural sedation generally requires trained sedation providers, sedation nurses, and appropriate monitoring consisting of telemetry, pulse oximetry, and capnography.






Prototypical Sedation and Analgesia Agent
Benzodiazepines (Midazolam and Diazepam)
Opioids (Fentanyl and Morphine)
Nitrous Oxide
Ketamine
Etomidate
PropofolCombination Sedation Regimens

Midazolam-Fentanyl

Etomidate-Fentanyl
Propofol-Fentanyl

Ketamine-Midazolam

Ketamine-Propofol







Intranasal Delivery



Intranasal medications (Table 4) are an attractive alternative to IV analgesia and sedation for minor orthopaedic procedures in the pediatric emergency department. Placement of an IV line increases pain and anxiety in children and requires additional resources. In comparison, intranasal medications are often painless and inexpensive and require little training to administer.33 The most commonly used intranasal medications are fentanyl, ketamine, and midazolam.



For analgesia, intranasal fentanyl is excellent for pediatric orthopaedic injuries.33,34Saunders et al33 reported that 87% of children had a clinically significant decrease in pain within 30 minutes of administration; only 9% required further analgesia. In a similar population, Furyk et al34 reported that intranasal fentanyl was as effective as IV morphine. Subdissociative doses of intranasal ketamine may also be effective for pain control for pediatric orthopaedic injuries.35 Yeaman et al35 reported clinically significant pain reduction in >80% of patients at both 30 and 60 minutes.
For sedation for minor procedures, such as lacerations and nail bed repairs, Lane et al36 showed that intranasal midazolam was effective; only 10 of 201 patients (5%) required additional IV or IM ketamine. We have similarly found intranasal midazolam to be particularly useful for casting minimally displaced and nondisplaced fractures in agitated young children. We would not recommend the use of intranasal medications for more involved procedures, such as fracture reductions, and there are no studies to support this type of usage


Intra-articular and Hematoma Blocks
Despite advances in procedural sedation, intra-articular and hematoma blocks in adults continue to be effective options for fractures and dislocations. In a RCT comparing the use of IV sedation with the use of intra-articular lidocaine for ankle fracture-dislocations, White et al37 demonstrated similar improvements in pain score (4.6 with intra-articular block, 4.2 with IV sedation [P = 0.64]) and rates of successful closed reduction (100% with intra-articular block, 95% with IV sedation). For glenohumeral reductions, a RCT by Miller et al38 found similar success rates comparing intra-articular lidocaine with IV midazolam-fentanyl (87% versus 78% [P = 1.00]). Additionally, the authors found savings with respect to time in the ED (75 minutes versus 185 minutes [P < 0.01]), as well as the cost of the procedures ($0.52 versus $97.64). Monitoring for the sedation accounted for $87.57 of the cost difference.38 A RCT by Cheok et al39 showed a significantly higher rate of failure of shoulder reduction with intra-articular lidocaine compared with IV sedation (19% versus zero [P = 0.024]). This finding was offset by a lower complication rate, a shorter length of stay, and similar pain relief and patient satisfaction with intra-articular injections.39 For distal radius fractures in adults, we find that hematoma blocks without IV sedation are the most efficient. A RCT by Fathi et al40 demonstrated no difference in pain scores between hematoma blocks and IV midazolam-fentanyl for reduction of distal radius fractures






Summary

A working knowledge of sedation medications allows orthopaedic surgeons to provide efficient and tailored patient care. In general, combination medication regimens may be more effective and safer secondary to their synergy. For adult procedural sedations, we prefer the effectiveness of propofol with either ketamine or opioid analgesia (Table 5). Literature suggests ketofol may be the safer regimen of the two. For pediatric procedural sedations, we find ketamine-midazolam to be very effective, although recovery times can delay care for waiting patients. Other centers have found similar excellent results with other pediatric sedations, including nitrous oxide combined with hematoma blocks, single-agent ketamine, and propofol regimens. Intra-articular and hematoma blocks in adults and intranasal medication in children are also viable options when indicated. Overall, the needs of the procedure, the patient comorbidities, the sedation provider preference, and the capabilities of the ED are all crucial factors to consider when selecting a sedation regimen
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