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Introduction: The erector spinae plane block (ESPB) has been described as an effective analgesic 
modality in the emergency department (ED) for thoracic pain. It has not previously been described to 
treat ED patients with pain in the upper extremity. 

Case Report: We present a case of a 52-year-old female who presented to the ED with an acute 
exacerbation of her chronic radicular left arm pain originating after a fall she sustained one year prior. 
After a variety of analgesic modalities failed to control her pain, an ESPB was used to successfully 
treat her pain and facilitate discharge from the ED. 

Conclusion: A significant portion of patients who present to the ED have underlying chronic pain; 
however, opioids are a potentially dangerous and ineffective modality to treat chronic pain. In addition 
to avoiding opiates, the ESPB has the advantage of preserving motor function, thus avoiding the 
complications associated with brachial plexus blockade. [Clin Pract Cases Emerg Med. 2021;5(3):353–
356.]
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INTRODUCTION
In the United States up to 20% of adults are estimated 

to be experiencing chronic pain at any given time, and 
up to 40% of emergency department (ED) patients have 
underlying chronic pain conditions.1 A variety of analgesic 
modalities are required to better aid these patients, as opioids 
are not indicated for treatment of chronic pain in the ED 
(excluding cancer patients).2 The potential risk of opioid 
misuse and abuse is increased in patients with chronic pain.3,4 
The erector spinae plane block (ESPB) has been described 
to treat pain from acute conditions such as fractures, burns, 
herpes zoster, renal colic, and acute pancreatitis.5 The use of 
ESPB has the potential to be expanded to patients with upper 
extremity pain, as it has the distinct advantage over brachial 
plexus blockade of preserving motor function. We present 
a case report of a patient in the ED with chronic upper 
extremity pain who experienced significant improvement 
after undergoing an ESPB.

Hennepin County Medical Center, Department of Emergency Medicine, 
Minneapolis, Minnesota

CASE REPORT
A 52-year-old female with a history of fibromyalgia, left 

shoulder osteoarthritis, and chronic pain in her left arm, neck 
and back presented to the ED with an exacerbation of her 
chronic pain for two days. She had suffered a fall while in the 
shower one year prior to presentation and attributed her chronic 
neck, back, and radicular left arm pain to this injury. She had 
tried chiropractic manipulation, acupuncture, intraarticular 
glucocorticoid injections, physical therapy, and topical 
creams and patches, as well as a variety of over-the-counter 
medications. Despite these interventions, her pain persisted. 
Her vital signs on presentation to the ED were all within normal 
limits, and on physical examination her pain was rated as 10/10 
on the left side including her lateral neck, back, circumferential 
upper arm, and lateral aspect of her elbow. 

She exhibited allodynia in these regions and had pain-
limited range of motion at the shoulder and elbow. There 
were no areas of skin erythema, induration, or fluctuance. 
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What do we already know about this clinical 
entity? 
Patients with chronic pain frequently present to 
the emergency department (ED). Chronic upper 
extremity pain can be treated with brachial plexus 
blockade, but this results in motor paralysis.

What makes this presentation of disease 
reportable?
The erector spinae plane block (ESPB) has not 
been previously used in the ED to treat upper 
extremity pain and may be an effective analgesic 
modality for these patients.

What is the major learning point?  
The ESPB can treat chronic upper extremity 
pain without causing motor blockade. It is 
a safe procedure that can be performed by 
emergency physicians.

How might this improve emergency medicine 
practice?  
The expanded indications for ESPB will 
allow emergency physicians to use regional 
anesthesia for chronic pain while avoiding 
unnecessary complications and opiates.

Plain radiographs of her shoulder and elbow revealed no 
acute findings. She had received 10 milligrams of oxycodone 
while waiting in the triage area, but this gave her minimal 
symptom relief, likely due to the severity of her pain. 
After explaining the risks and benefits to the patient, an 
ultrasound-guided ESPB was performed with 60 milliliters 
of 0.25% ropivacaine (Images 1-3). 

Image 1. Sonographic anatomy prior to injection viewed with a 
linear probe in longitudinal orientation showing the erector spinae 
muscle overlying the transverse process of the second thoracic 
(T2) vertebrae. This is approximately 3 centimeters lateral to 
midline. White arrows indicate the surface of the transverse 
process where injection into the fascial plane is performed.

Image 2. After injection of anesthetic in the erector spinae 
plane using an in-plane approach with the probe in parasagittal 
orientation. White arrows indicate the injectate seen as the 
anechoic stripe between the erector spinae muscle and the 
transverse process of the second thoracic (T2) vertebrae.

The block was performed at the level of the second 
thoracic (T2) vertebrae with the patient in prone position 
and the ultrasound probe oriented parasagittally. An in-plane 
approach was used with the needle tip oriented cephalad. 
During the instillation of the local anesthetic, manual 
compression caudal to the site of injection was applied to 
influence spread of the injectate cephalad toward the vertebral 
levels where the patient was experiencing pain (Figure). 

The procedure was performed without complication. 
After 30 minutes, the patient reported complete relief 
of her neck, shoulder, thorax, and back symptoms and 
had complete restoration of range of motion. She did not 
experience any motor blockade and had full strength in 
her extremity. She rated her pain at a 0/10 and expressed 
satisfaction at the quality of her pain control. Only minimal 
elbow pain persisted and after a period of monitoring in the 
ED, the patient was discharged home. On follow up, she 
reported that she had complete relief of pain for the next 
five days, after which her symptoms gradually returned at a 
more tolerable level.
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DISCUSSION
Regional anesthesia blocks can be an effective analgesic 

modality in patients with chronic pain. Patients with upper 
extremity pain are usually limited to brachial plexus blockade, 
which carries the risk of neural injury from inadvertent 
intraneural injection or needling.6 Furthermore, brachial 
plexus blocks affect both myelinated A motor fibers and 
unmyelinated C nociceptive fibers, causing patients to 
temporarily lose motor function in the affected limb.7 This 
does not allow for safe disposition of most patients from the 
ED. Brachial plexus blockade can also cause diaphragmatic 
paralysis, Horner’s syndrome, and central neural blockade, all 
of which are undesirable and potentially dangerous.8 

The ESPB may provide a better alternative in these 
scenarios, where significant analgesia can be provided in the 
upper extremity without the disadvantage of blocking motor 
function and complications associated with brachial plexus 
blockade.9,10,11 The absence of motor blockade is thought 
to occur due to the low volume of anesthetic reaching the 
actual nerve roots and preferential blockade of nociceptive 
fibers.10 One  study showed that computed tomography 
reconstruction of the ESPB performed at T2 demonstrated 
the spread of injectate superiorly into the cervical levels 
from the second through sixth cervical vertebrae (C2-C6), 
as well as anteriorly past the levator scapulae muscle.11 
Cadaveric studies where the ESPB is performed using 
methylene blue have also consistently demonstrated 

Image 3. Transversely oriented ultrasound view at the second 
thoracic (T2) vertebrae showing the spinous process, which indicates 
midline on the patient’s back. The erector spinae muscle (ESM) 
is visualized directly lateral to either side of the spinous process. 
The left transverse process is also visible as the hyperechoic linear 
structure deep and adjacent to the spinous process. The injection 
point for the erector spinae plane block is marked with the white 
arrow at the edge of the transverse process.

Figure. Depiction of manual compression during injection of 
anesthetic as well as the cephalad orientation of the needle. 
Black arrows indicate the direction of injectate flow (Illustration by 
Elizabeth Lee).

extensive spread of injectate to the ventral and dorsal rami 
across multiple vertebral levels.12 This explains the ability 
of an ESPB performed at the level of T2 to spread cephalad 
through fascial planes and block cervical nerves. 

For rib fractures, the ESPB is typically performed at the 
T3-T5 level with the injection needle oriented in a cephalad 
to caudal direction to facilitate downward spread of the local 
anesthetic. In this case, in order to have the injectate spread 
cephalad, the needle was directed from a caudal to cephalad 
direction at T2. This process allowed more cephalad spread of 
injectate toward the cervical spine in an attempt to alleviate 
the patient’s chronic upper extremity and neck pain without 
motor blockade. 

Ropivacaine is expected to have a duration of 12-24 
hours, which can be extended up to six days if administered 
with appropriate doses of dexamethasone and epinephrine.13 
The patient in this case received 0.25% ropivacaine without 
additives but experienced several days of complete pain 
relief. This suggests that the ESPB interrupted a pain cycle. 
as the anesthetic effect alone does not explain the duration of 
her analgesia. 

In contrast to trigger point injections that use needling to 
disrupt hyperirritable intramuscular nodules in patients with 
myofascial pain syndrome, the ESPB is thought to anesthetize 
peripheral nerves and can be applied to any patient with acute 
or chronic pain.14 The mechanism of trigger point injections 
has been questioned for decades, and it is postulated that some 
trigger point injections provide analgesia by inadvertently 
blocking peripheral nerves when local anesthetic is injected.15 
Thus, the mechanisms of trigger point injections and the ESPB 
may overlap to some degree; however, no comparison studies 
between the two are available. 
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The exact mechanism for preservation of motor function 
is not understood. Only case reports have been published 
about this method. It is possible that a large-scale study would 
uncover patients who inadvertently received motor blockade 
with this technique. Although needle direction and manual 
compression were used in this case to influence anesthetic 
spread, it is unknown whether these maneuvers improve 
efficacy of the ESPB, and this technique is currently without 
high-quality evidence.

CONCLUSION
The erector spinae pain block may be a safe and effective 

modality to treat chronic upper extremity pain in the ED, 
without significant blockade of motor function. Performing the 
ESPB in the high thoracic region, aiming the needle cephalad 
and applying compression below the site of injection, may 
help the anesthetic spread upward into the region of the 
cervical nerve roots. Research is needed to determine the 
utility and efficacy of this new technique.

ACKNOWLEDGMENTS
The authors would like to thank Elizabeth Lee for her 

illustration contribution. No funding was allotted to this 
manuscript. MM and RR are on the speakers’ bureau for 
Avanos but do not receive financial compensation.

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this 
case report. Documentation on file.

Address for Correspondence: Daniel H. Lee, MD, Hennepin 
County Medical Center, Department of Emergency Medicine, 
701 Park Ave, Mail Code 825, Minneapolis, MN 55415. Email: 
Leex7159@umn.edu.

Conflicts of Interest: By the CPC-EM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. The authors 
disclosed none.

Copyright: © 2021 First Author last name. This is an open 
access article distributed in accordance with the terms of the 
Creative Commons Attribution (CC BY 4.0) License. See: http://
creativecommons.org/licenses/by/4.0/

REFERENCES
1.	 Todd, KH, Cowan P, Kelly N, et al. Chronic or recurrent pain in the 

emergency department: national telephone survey of patient experience. 
West J Emerg Med. 2010;11(5):408-15.

2.	 Strayer RJ, Motov SM, Nelson LS. Something for pain: responsible 
opioid use in emergency medicine. Am J Emerg Med. 2017;35:337–41.

3.	 Volkow ND and McLellan AT. Opioid abuse in chronic pain—
misconceptions and mitigation strategies. N Engl J Med. 
2016;374(13):1253-63.

4.	 Kaye AD, Jones MR, Kaye AM, et al. Prescription opioid abuse 
in chronic pain: an updated review of opioid abuse predictors 
and strategies to curb opioid abuse (part 2). Pain Physician. 
2017;20(2S):S111-33.

5.	 Abdelhamid K, ElHawary H, Turner JP. The use of the erector spinae 
plane block to decrease pain and opioid consumption in the emergency 
department: a literature review. J Emerg Med. 2020;58(4):603-9. 

6.	 Kim HJ, Park SH, Shin HY, et al. Brachial plexus injury as a complication 
after nerve block or vessel puncture. Korean J Pain. 2014;27(3):210-8.

7.	 Neal JM, Gerancher JC, Hebl JR, et al. Upper extremity regional 
anesthesia: essentials of our current understanding, 2008. Reg Anesth 
Pain Med. 2009;34(2):134-70. 

8.	 Finucane BT and Tsui BC. (2007)Complications of brachial plexus 
anesthesia. In: Finucane, Ed. Complications of Regional Anesthesia (p. 
121-148). New York, NY: Springer-Verlag.

9.	 Melvin JP, Schrot RJ, Chu GM, et al. Low thoracic erector spinae plane 
block for perioperative analgesia in lumbosacral spine surgery: a case 
series. Can J Anaesth. 2018;65(9):1057–65.

10.	 Urits I, Charipova K, Gress K, et al. Expanding role of the erector spinae 
plane block for postoperative and chronic pain management. Curr Pain 
Headache Rep. 2019;23(10):71.

11.	 Forero M, Rajarathinam M, Adhikary S, et al. Erector spinae plane block 
for the management of chronic shoulder pain: a case report. Can J 
Anaesth. 2018;65(3):288-93. 

12.	 Diwan S and Nair A. Erector spinae plane block for proximal shoulder 
surgery: a phrenic nerve sparing block. Turk J Anaesthesiol Reanim. 
2020;48(4):331-3.

13.	 Goravanchi F, Kee SS, Kowalski AM, et al. A case series of thoracic 
paravertebral blocks using a combination of ropivacaine, clonidine, 
epinephrine, and dexamethasone. J Clin Anesth. 2012;24:664–7.

14.	 Perreault T, Dunning J, Butts R. The local twitch response during trigger 
point dry needling: Is it necessary for successful outcomes? J Bodyw 
Mov Ther. 2017;21:940–7.

15.	 Wong CS and Wong SH. A new look at trigger point injections. 
Anesthesiol Res Pract. 2012;2012:1-5.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

