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Abstract: Pain after lumbar spine fusion surgery is often difficult to control in the immediate 
postoperative period. Historically, opioids have been the mainstay of treatment, but are 
associated with many unwanted side effects as well as increased hospital length of stay. The 
ultrasound-guided erector spinae plane block (ESP) is a relatively safe and simple regional 
option for the management of acute postoperative pain after spine surgery without the technical 
difficulty or complications noted with paravertebral injection (eg, pneumothorax, hematoma). 
To date, there have been reports of preoperative placement of ESP block prior to spine surgery 
with some success. We present a report of two cases that highlight the efficacy of the ESP block 
as an early postoperative “rescue” regional anesthetic technique in lumbar spine surgery. These 
cases demonstrate the potential effectiveness of a “rescue” use of the ESP block in patients 
having uncontrolled or poorly controlled pain in the early postoperative period with no 
evidence of significant side effects. 
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Introduction
The erector spinae plane (ESP) block is a paraspinal myofascial plane block first 
described in 2016 by Forero as an alternative technique to treat thoracic neuropathic 
pain. It is theorized to function by blocking ventral, dorsal, and rami communicans 
of spinal nerves as they exit the lateral neuraxis along with possible diffusion into 
the paravertebral space.1,2 Before its description, paravertebral injection was the 
regional anesthetic technique of choice for truncal coverage if one wished to avoid 
thoracic epidural injection. The ESP block has advantages over paravertebral blocks 
owing to technically easier and reproducible placement as well as a lower risk of 
complications such as pneumothorax, nerve damage, or bleeding. Since its first 
description, the ESP block has been increasingly used to manage perioperative pain 
in diverse surgical settings (eg, thoracic, breast, abdominal).3–5

More recent investigations have examined the utility of this block for treating 
acute pain from lumbosacral spine surgery with promising results.6–8 In these 
studies, the ESP blocks were placed preoperatively or after the induction of general 
anesthesia, but before surgical incision. We present two cases of early postoperative 
“rescue” use of bilateral, low thoracic, single-shot ESP blocks to enhance analgesia 
for spinal fusion surgery. To our knowledge, there are no published case reports of 
“rescue” ESP blocks after spinal surgery in the early postoperative period.
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Materials and Methods
Written informed consent was obtained prior to block 
placement. Single-shot blocks were performed bilaterally 
in the sitting position at the T10 level using a 22 gauge 3 
1/8th inch echogenic needle (Braun Medical Inc., 
Bethlehem, PA, USA). Needle placement was confirmed 
using in-plane ultrasound guidance with a GE Logiq 
E series ultrasound (GE Healthcare, Arlington Heights, 
IL, USA) and 12L-RS high-frequency linear probe from 
a superior to inferior approach. See Figure 1. Patients were 
continuously monitored for side effects and toxicity with 
pulse oximetry, non-invasive blood pressure, and ECG in 
the post-anesthesia care unit for at least 60 minutes after 
block placement per institutional guidelines.

Case Series
Case 1
A 53-year-old 98-kg male with a history significant for obesity 
and obstructive sleep apnea underwent L4-5 laminectomy and 
fusion. Preoperatively he was on no chronic opioids and 
received acetaminophen 1000mg PO. During the 217-minute 
case, he received hydromorphone 2mg IV and fentanyl 
100mcg IV. Despite 1.5mg of additional hydromorphone IV 
in PACU, pain NRS remained 8/10 in intensity. Next, bilateral 
T10 ESP blocks were performed (30cc 0.375% bupivacaine 
deposited per side). Pain NRS decreased to 2/10 following 
blocks, and he received no additional opioids in PACU. Pain 
NRS was documented as 2/10 or less over the next 24 hours on 
the floor, with an additional hydromorphone 1.4mg IV (via 
PCA), oxycodone 10mg PO, and non-opioid adjuncts admi-
nistered over that time. By 24 hours post block, his documen-
ted pain scores increased to an average of 7.5/10 for the 
subsequent 24-hour period. Following the block, there was 
no documented hypotension and initial lower extremity motor 
score was 4/5 bilaterally which improved to 5/5 by 5 hours 
post block placement.

Case 2
A 57-year-old 121-kg male also with obesity and obstruc-
tive sleep apnea underwent revision laminectomy and L4- 
S1 posterior fusion. Preoperatively he was on no chronic 
opioids and received acetaminophen 1000mg PO and 
gabapentin 800mg PO. During the 362-minute case, he 
was administered fentanyl 100mcg IV, hydromorphone 
3mg IV, and ketamine infused at 0.5mg/kg/hr. Initially, 
pain NRS in PACU was 7/10 intensity. Next, bilateral 
ESP blocks were performed (30cc 0.375% bupivacaine 
plus dexamethasone 4mg deposited per side). Following 
the blocks, he reported subjectively improved analgesia. 
Pain NRS decreased to 5/10 or less over the next 15 hours, 
with 3.8mg hydromorphone IV (via PCA) and non-opioid 
adjuncts administered over that time. Following that 15- 
hour period, his pain scores again increased to 
a documented average of 7 over the next 24 hours. There 
were no episodes of hypotension and his lower extremity 
motor score was documented as 5/5 bilaterally following 
the block placement and throughout the hospitalization.

Discussion
Chronic back pain has been identified as a leading cause of 
disability-adjusted life years lost worldwide.9 The national 
volume of spine surgeries has also been increasing. 

Figure 1 Sagittal ultrasound image with target erector spinae plane labeled. Note 
the acoustic shadow from the transverse process (TP) as the key landmark for this 
block.
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A retrospective examination of the Agency for Healthcare 
Research and Quality’s National Inpatient Sample demon-
strates from 2004 to 2015 the number of elective lumbar fusion 
operations performed in the United States increased from 
122679 to 199140. Correspondingly, the hospital costs asso-
ciated with lumbar spine fusion increased from $3.7 billion 
dollars in 2004 to $10.2 billion dollars in 2015 or an increase of 
177.2%.10 Increasing use of parenteral opioids prolongs hos-
pital length of stay as well as unwanted side effects such as 
nausea, vomiting, respiratory depression, and pruritus which in 
turn increases overall health-care costs.11 This has focused 
attention on alternatives to parenteral opioid administration 
for control of postoperative pain after spine fusion surgery. 
Historically, the focus was on oral multimodal analgesic regi-
mens which included medications such as acetaminophen, 
gabapentinoids, and anticonvulsants.12 There has also been 
investigation into postoperative epidural analgesia’s efficacy 
in spine surgery with limited surgeon acceptance and compli-
cations, notably infection, hematoma, unpredictable spread, 
and postoperative motor block.13,14 With increasing knowl-
edge, paraspinal truncal blocks offer a new regional alternative 
to assess in postoperative analgesia after spine surgery.

Until recently, there has been no easily performed and 
reliable regional anesthetic option for acute pain related to 
spine surgery that avoided the direct neuraxis.6 The ultra-
sound-guided ESP block could offer a safe and technically 
reproducible option for management of perioperative thora-
columbar spine pain. Our case series is unique in demonstrat-
ing the potential of a “rescue” use of the ESP block for 
analgesia after spine fusion surgery in the immediate post-
operative period. Since these blocks were performed post-
operatively, we chose the T10 vertebral level for injection as 
this location is distant from the site of surgical tissue disrup-
tion and has been used effectively in prior reports of analge-
sia for lumbar spine surgery with ESP block.6,8 Despite 
injecting post laminectomy, we did not see evidence of sig-
nificant epidural local anesthetic spread such as dense motor 
block or hemodynamic changes. Relatively high volume 
bilateral injections (30cc of 0.375% bupivacaine per side) 
were used primarily to aid in caudal spread along the myo-
fascial plane from the thoracic to lumbar region. It is impor-
tant to note, there have been case reports of local anesthetic 
toxicity (LAST) after high volume injection in the erector 
spinae plane.15,16 Special attention was made to ensure our 
total bupivacaine dose was less than the recommended max-
imum dose of 3mg/kg and no signs of LAST were noted 
during the monitoring period such as tinnitus, vertigo, dis-
orientation, or seizures.17 Most reports with respect to 

analgesia after spine surgery use injectate volumes of 20– 
30cc per side with concentrations of bupivacaine or ropiva-
caine ranging from 0.2% to 0.5%. If indicated, the variables 
of local anesthetic concentration and volume can be adjusted 
based on patient characteristics (eg, low lean body weight, 
extremes of age) to reduce the risk of LAST.

One of the difficulties in studying postoperative pain is 
defining a clinically significant reduction in pain. 
Rowbotham discusses this dilemma and concludes that a 2 
point decrease on 0–10 scale should be considered “clinically 
meaningful”.18 In Case 1, our patient was in severe pain in 
the PACU with a NRS of 8/10 and appeared in significant 
discomfort. Following the ESP block, his pain NRS quickly 
decreased to 2/10 and remained below that level for the 
clinical duration of the block (15 hours). The patient in 
Case 2 was also having uncontrolled pain the PACU which 
was not improving with standard parenteral opioid therapy. 
His pain NRS score had a clinically meaningful decrease 
from 7/10 to 5/10 post block with a significant subjective 
improvement.

Conclusion
These cases further highlight the potential for the ESP 
block to be used as a “rescue” analgesic technique to 
manage otherwise uncontrolled acute postoperative pain 
from spinal fusion surgery. In our cases, we noted clini-
cally meaningful improvements in pain without evidence 
of major side effects. Some limitations of our observations 
include small sample size, non-standardized perioperative 
analgesic regimen, as well as inconsistent documentation 
of pain numerical rating scores. Further prospective stu-
dies are needed to better assess the value of this regional 
technique in the setting of spine surgery.

Consent for Publication
Written informed consent was obtained from the patients for 
publication of this case series including the associated image. 
Institutional review is not required for case reports or case 
series publication per the University of Rochester Medical 
Center’s Research Subjects Review Board guidelines.

Disclosure
The authors declare there are no conflicts of interest or 
support that may cause bias in this work. A prior con-
densed and non-peer-reviewed version of this case series 
was submitted and accepted as an abstract at ASRA’s 
virtual 2020 Regional Anesthesia and Pain Medicine 
meeting.
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