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ARTICLE INFO ABSTRACT
Keywords: In patients with acute rib fractures, regional anesthesia has the potential to reduce suffering,
Rib fracture decrease opiate use, lower rates of in-hospital delirium, and improve pulmonary function. While
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many regional anesthesia techniques are complex and time consuming, two single injection nerve
blocks, the serratus anterior plane block and erector spinae plane block, are particularly fast, safe,
and simple methods to anesthetize the chest wall. Herein we describe two cases in which the
serratus anterior plane block and erector spinae plane block were each used with great success in
achieving improved pain control in trauma patients with multiple rib fractures. We believe that
any provider who routinely cares for patients with rib fractures (emergency physicians and
trauma surgeons alike) can and should learn to use these straightforward nerve blocks.

Introduction

Effective pain management in trauma patients with acute rib fractures is critical but also challenging. Severe pain from rib fractures
can impair ventilatory function and decrease the ability to clear respiratory secretions thereby putting patients at higher risk of
developing nosocomial pneumonias (as high as 31 % in the elderly patients) [1]. Systemic analgesia (acetaminophen, NSAIDs, opioids,
etc.) is frequently inadequate to fully control pain from rib fractures and comes with a host of possible adverse effects [2]. Regional
analgesia (RA), including epidural anesthesia and nerve blocks, is strongly recommended by trauma guidelines, but, in practice, is
woefully underutilized [3]. A 2019 review of the U.S. National Trauma Data Bank showed that of patients with more than 3 rib
fractures only 3 % received epidural analgesia and fewer still (1.1 %) were treated with other RA modalities [4]. The under-utilization
of RA is likely multifactorial but is no doubt exacerbated by the fact that many RA techniques are difficult to perform, time intensive,
and are often felt to lie within the exclusive purview of specialized anesthesia or pain management teams [5]. However, two single
injection, ultrasound-guided planar nerve blocks, the serratus anterior plane block (SAPB) and erector spinae plane block (ESPB), are
fast, safe, and simple methods to anesthetize the chest wall [6,7]. With long-acting local anesthetics (i.e., bupivacaine and ropiva-
caine), a single nerve block can provide more than 12 h of sensory blockade [8]. Furthermore, principles of preventive analgesia
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Fig. 1. Serratus anterior plan block.

(A) Patient and transducer positioning.

(B) Basic anatomy showing latissimus dorsi overlying serratus anterior with rib below.

(C) Infiltration of local anesthetic within the fascial plane between the latissimus dorsi and serratus anterior muscles.
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Fig. 2. Erector spinae plane block.

(A) Patient and transducer positioning.

(B) Basic anatomy showing erector spinae overlying the 4th transverse process.

(C) Infiltration of local anesthetic within the fascial plane between the 4th transverse process and erector spinae muscle.
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suggest that the benefits of the nerve blocks can also extend far beyond the actual duration of the local anesthetic. Early attenuation of
severe pain is believed to prevent central pain sensitization and pain wind-up phenomena thereby reducing the risk of more severe sub-
acute and chronic pain syndromes [9]. Once the patient's initial severe pain is addressed (with RA), systemic analgesia may be suf-
ficient for ongoing pain control beyond the initial 12 h, however, repeat nerve blocks may be performed safely and easily as needed.
The SAPB and ESPB are well within the scope of practice of trauma surgeons and emergency physicians alike. When armed with these
nerve blocks, we believe that trauma surgeons and emergency physicians are uniquely positioned to surmount the current shortfall in
RA use for acute rib fractures.

In 2019, our level 1 trauma center implemented an interdepartmental pain management protocol for rib fractures. To date, through
this collaborative effort between the departments of trauma surgery and emergency medicine, we have performed more than 100
single injection, ultrasound-guided planar nerve blocks for acute rib fractures. In the first year, 48 nerve blocks were performed with
initial (unpublished) data demonstrating a significant mean pain score reduction of 3.5. Herein we present two cases in which single
injection, ultrasound-guided planar nerve blocks, as part of a larger multimodal pain control strategy, allowed for highly effective pain
management in two acutely injured trauma patients with multiple rib fractures. We believe that these cases are illustrative of the ease,
speed, and efficacy with which these nerve blocks may be performed. Of note, based on anecdotal data and literature review, we
believe that the SAPB is most efficacious for anterior and lateral rib fractures, whereas the ESPB is ideal for posterior rib fractures [10].
The cases that follow highlight the use of each of these respective planar nerve blocks for distinct fracture patterns.

All nerve blocks were performed under ultrasound-guidance. The patient was placed on a cardiac monitor, and either 1 % ropi-
vacaine or 0.5 % bupivacaine is injected into the target fascial plane under ultrasound guidance. Anesthetic dosing was calculated
based on accepted weight-based guidelines [11]. Cardiac monitoring was continued for a minimum of 30 min after the ultrasound-
guided nerve block. Additional intravenous pain medications were also administered as needed.

Cases
Case 1

A 46-year-old male was brought in by EMS after a moderate speed motor vehicle collision. The patient's vital signs at triage were a
heart rate of 124 bpm, a blood pressure of 156,/70 mm Hg, a respiratory rate 22, and pulse oximetry reading of 99 % on room air. After
stabilization in the trauma bay and administration of 50 micrograms of fentanyl intravenously, computed tomography was performed
which showed four nondisplaced, left anterior rib fractures. There was no evidence of hemothorax/pneumothorax. The patient
continued to complain of 8/10 pain (NRS scale) despite aforementioned fentanyl administration. The trauma team resident in
consultation with the emergency medicine attending performed an ultrasound-guided left SAPB. After patient consent, 24 ml of 0.5 %
bupivacaine (with 20 ml of normal saline) was injected into the fascial plane between the latissimus dorsi and serratus anterior muscle
under ultrasound-guidance (Fig. 1). Total procedure time was 12 min. The patient's pain level went from 8/10 to 2/10 at 20 min post-
injection. Duration of pain control was 11 h.

Case 2

A 65-year-old female was brought in by EMS after a fall down stairs. The patient's vital signs at triage were heart rate of 118 bpm,
blood pressure 168/84 mm Hg, respiratory rate of 26 and pulse oximetry reading 98 % on room air. After stabilization in the trauma
bay and administration of 100 micrograms of fentanyl intravenously, computed tomography imaging indicated five nondisplaced right
posterior rib fractures. Imaging also revealed a small right-sided hemothorax without associated pneumothorax. The patient continued
to complain of 10/10 pain (NRS scale), with difficulty breathing despite the aforementioned fentanyl administration. The trauma team
resident in consultation with the emergency medicine attending performed an ultrasound-guided right ESPB. After patient consent, 20
ml of 1 % ropivacaine was injected into the fascial plane between the lateral forth transverse process and overlying erector spinae
muscle (with 20 ml normal saline) (Fig. 2). Total procedure duration was 10 min. The patient's pain level went from 10/10 to 4/10 at
30 min post-injection. The patient required no additional opioid analgesia during her hospital stay.

Discussion

In recent years there has been increased attention paid to the role of ultrasound guided nerve blocks as a fundamental component of
early and effective pain management in patients with acute traumatic injuries. In particular, the femoral nerve and fascia iliaca
compartment blocks have gained popularity as they have been associated with improved outcomes when administered early to pa-
tients with acute hip fractures [12]. This has resulted in a widespread call for the implementation of streamlined, comprehensive pain
protocols that integrate regional nerve blocks into the standard treatment of acute hip fracture [13-15]. We believe that the treatment
of acute rib fractures should follow suite. Specifically, it is our opinion that the SAPB and ESPB should be incorporated into the day-to-
day practice of trauma surgeons and emergency physicians with equal urgency. The SAPB and ESPB rely on relatively simple sono-
graphic anatomy and are therefore safe, quick to perform, and straightforward to learn. Furthermore, there are numerous published
and online resources that provide clear and simple instruction on how to perform these nerve blocks (i.e. NYSORA, Duke Regional
Anesthesia and Acute Pain Medicine, etc.). Simply put, in the hands of trauma surgeons and emergency physicians, the SAPB and ESPB
have the potential to reduce suffering, decrease opiate use, lower rates of in-hospital delirium, and improve pulmonary function in
patients with acute rib fractures [16,17]. Widespread use of these nerve blocks could radically improve the quality of care provided to
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acutely injured patients with rib fractures. This potential benefit is even greater in austere, rural, or under-resourced health systems.

Conclusion

In managing the pain of patients with acute rib fractures, we cannot rely exclusively on systemic analgesics nor should the burden
of providing RA fall solely on the shoulders of anesthesiologists. The SAPB and ESPB are safe, simple, and can easily be incorporated
into the therapeutic armamentarium of any provider who routinely cares for trauma patients. As more providers become capable and
confident with the use of these nerve blocks, we will begin to rectify the current dismal shortfall in RA use for patients with acute rib
fractures.
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