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Abstract: The erector spinae plane block (ESPB) at the level of the fifth thoracic vertebra (T5) is a
novel technique, first published in 2016, which was found to be effective in both acute and chronic
pain control. The mechanism of action and spread of local anesthetic of the ESPB at the lumbar region
are thought to differ from those of the thoracic ESPB; however, the difference in onset time has never
been evaluated. As for the onset of lumbar ESPBs, we presented three cases: two received lumbar
ESPBs (one with chronic low back pain and one with acute postoperative hip pain), and the third one
with chronic back pain received a thoracic ESPB. We administered 30 mL of 0.3% ropivacaine in all
three patients, but the analgesic effect did not reach its maximum until 3 and 1.5 h, respectively, in
the lumbar ESPB cases. On the contrary, the thoracic ESPB case experienced noticeable pain relief
within 30 min. The onset time was considerably longer than that reported in earlier reports on ESPBs,
and the lumbar ESPB achieved its peak effect much later than the thoracic ESPB using the same
formula of local anesthetic. While the delayed-onset lumbar ESPB may have some drawbacks for
treating acute postoperative pain, it still could produce significant analgesia, once it took effect, when
given to patients suffering from hip surgery with large incisions and intractable low back pain. The
current data suggested that the onset time of a lumbar ESPB may be delayed compared with its
thoracic counterpart. Therefore, the local anesthetic formula and injection timing should be adjusted
for a lumbar ESPB when applied in the perioperative period to make the onset of the analgesic
effect coincide with the immediate postoperative pain. Without this concept in mind, clinicians may
consider a lumbar ESPB to be ineffective before it takes effect, and consequently treat the patients
inadequately with this technique. Future randomized controlled trials should be designed according
to our observations to compare lumbar ESPB with its thoracic counterpart regarding onset time.
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1. Introduction

Pain management is a complex challenge in clinical care. Acute pain is an unpleasant
sensation resulting from tissue trauma or inflammation. If not adequately treated, it
may lead to a chronic pain condition [1]. According to the review by Cohen S.P. et al.,
the prevalence of chronic pain varies from 11% to 40% between different countries and
references [1]. Intractable chronic pain interferes with patients’ ability to work and their life
quality. For instance, failed back surgery syndrome may be caused by multiple etiological
factors; therefore, it remains challenging to provide effective treatment [2,3]. Due to the
limitations in management options for intractable chronic pain, analgesic techniques are
constantly being developed and refined.

The erector spinae plane block (ESPB) at the fifth thoracic vertebra (T5) level is a novel
technique that was first described by Forero M. et al. in 2016 [4]. Local anesthetics were
injected at the facial plane of transverse processes, and would spread in a cephalocaudal
direction along the plane. Patients with severe pain could reach noticeable pain relief in
less than 30 min in that study. After the first report on the thoracic level, the ESPB has
been widely used in different pain control situations, including for acute [5] and chronic [6]
pain. The result from a meta-analysis concluded that ESPBs significantly lowered the acute
postoperative pain score and postoperative nausea and vomiting in different surgeries
compared with the control group [5]. Viderman D. reviewed 43 cases receiving ESPBs for
chronic pain relief [6]. Although more precise and well-designed studies were needed
to make a firm conclusion, the ESPB seemed to be effective for multiple chronic pain
conditions. Not long after the original publication, the technique was also found to be
effective at the lower thoracic [7,8] and lumbar levels [9–12]. In more recent years, the
possible advantages of lumbar ESPBs in patients receiving lumbar spine surgery [13–15] or
hip surgery [16] were reported by many studies. However, researchers focused primarily on
lumbar ESPBs’ analgesic efficacy, and there was little discussion on the clinical differences
between thoracic and lumbar ESPBs. Kose et al. reviewed the differences in the mechanism
of action between thoracic and lumbar ESPBs, and reported poorer visualization of the
spread of the local anesthetic agent, and varying effects achieved after lumbar ESPB [17].

As of yet, the variation in the onset of action for thoracic and lumbar ESPBs has not
been thoroughly described in clinical situations. The optimal concentration and volume
of local anesthetic required for lumbar ESPBs have also not been determined. We expe-
rienced delayed onset of lumbar ESPBs in both chronic and acute pain scenarios. This
report demonstrates two cases of lumbar ESPBs, one with chronic pain and the other with
acute pain, where the delayed onset of action was observed compared with that of the
thoracic ESPB. The comparison of cases was facilitated by selecting cases with the same
injection formula.

2. Methods
2.1. Case Recruitment and Pain Measurement

We selected cases that were treated with the same local anesthetic formula, in order
to facilitate a comparison among patients in different settings. Those with dementia or
active psychosis were excluded to avoid reporting bias. Three cases were selected for
investigation. We compared cases 1 and 3 based on their similar chronic pain conditions
(both suffered from failed back surgery syndrome) and older age. A difference in the
onset time between the lumbar and thoracic ESPB was found, and we further surveyed
case 2, who was younger, and in a post-surgical acute pain situation. Interestingly, a similar
delayed effect of the lumbar ESPB was noted. In all cases, before and after the ESPB, the
pain score on the same region was rated on a numeric rating scale. All of the injections
were performed under standard vital sign monitoring. The TMU-Joint Institutional Review
Board approved the report of this study for all three cases (TMU-JIRB No.: N201808001).
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2.2. Technical Description of ESPB

This series of ESPBs was all performed by the same anesthesiologist, who had expertise
in ultrasound-guided nerve blocks. With patients lying in the prone position, the ultrasound
transducer, microconvex-array for thoracic ESPB, as well as curved-array for lumbar ESPB,
were used to identify the transverse process of the index level. The ESPB was performed
by inserting a 22-gauge spinal needle in-plane toward the transverse process tip, with a
transducer in the longitudinal orientation for the lumbar ESPB and transverse orientation
for the thoracic ESPB. While the tip of the needle touched the transverse process, 1–2 mL of
5% dextrose water was injected as the test solution, and 30 mL of 0.3% ropivacaine (with
1:400,000 epinephrine) was injected in all three cases after visualizing a linear test spread
deep to the erector spinae muscle, separating it from the transverse process.

3. Case Presentation
3.1. Case 1

A 72-year-old 89-kilogram man with failed back surgery syndrome suffered from low
back pain for two years. In addition to the L5/S1 level decompression, the patient also
underwent total facetectomy, discectomy, transforaminal lumbar interbody fusion, and
internal fixation of the lumbar vertebrae at levels L2/3, L3/4, and L4/5. However, his
pain persisted after surgery. He also received an ultrasound-guided caudal injection of
triamcinolone, which was ineffective. The patient complained of persistent pain in both
buttocks, radiating to the anterior and posterior aspects of the thigh. The numeric rating
score (NRS) for pain was 7–8/10 (more severe on the right side). Numbness of the calf and
plantar regions was observed bilaterally.

According to the patient, we decided to perform a bilateral lumbar ESPB at the L3
level for this case, which was the most painful site. Thirty mL of 0.3% ropivacaine was
injected under ultrasound guidance, following the above-mentioned injection technique.
We followed the patient’s condition every 15 min, but one hour later, there was only a
minimal decrease in the NRS to 6–7/10 at rest observed, without any apparent improvement
during activity. Two hours after the injection, the patient stated that the pain had reduced by
one-third of the pre-treatment intensity (NRS: 4–5/10), both at rest and after activity lasting
for 5 min. Three hours after the ESPB injection, the NRS score decreased to half the baseline
intensity, even on movement. The effect of pain relief still existed the following morning.
After a discussion with the patient, he agreed to be discharged. The patient did not take
additional analgesics except his regular medications throughout the admission course.

3.2. Case 2

A 48-year-old 82.5-kilogram man, who had a total hip replacement, was scheduled
for wound debridement. The surgical wound was extended to approximately 40 cm,
owing to the presence of severe internal infection. The patient received general anesthesia
during surgery, and complained of extreme pain at the post-anesthesia care unit. For
postoperative pain control, we performed a lumbar ESPB at the L2 level. The pain intensity
was examined every 30 min. However, not until 1.5 h after the injection did the patient
experience noticeable pain relief, and only mild soreness remained at that time. The patient
did not receive other treatment modalities except for a lumbar ESPB before leaving the
post-anesthesia care unit. We followed his condition the following morning, and the patient
stated that the analgesic effect persisted overnight, and pain control was satisfied with only
oral non-opioid analgesics.

3.3. Case 3

We performed a thoracic ESPB on an 82-year-old 58-kilogram man with severe back
pain due to failed back surgery syndrome. The patient had undergone multiple spine
surgeries at the T7–L4 levels, including vertebroplasty, laminectomy for decompression,
and several sessions of interbody fusion with cages at multiple levels, but these were all
in vain. The most painful area was at the level of T7–T10 with an NRS of 8/10, and the
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patient could not stand upright as a result of the pain. On the first day, a bilateral ESPB
was administered at the T8 level. Thirty minutes after injection, there was only minimal
residual pain at the T7–T10 levels (NRS: 2/10), and no pain was reported at the other sites,
both at rest and during activity. The patient was able to stand upright, one hour after the
injection. Compared with the baseline, there was also decreased cold sensation noted at the
right T11–L3 and left T9–L4 levels. We repeated the ESPB at the right T9 level for recurrent
pain (NRS: 7/10) the following day, and the patient experienced similarly swift pain relief.
The patient was discharged with an oral analgesic (ultracet), which was consistent with the
prescription prior to the procedure.

4. Discussion

The analgesic mechanism of ESPB was thought to be the spread of injected local anes-
thetic along the fascial planes between the erector spinae muscles and the transverse process
to dorsal and ventral rami, when it was first published [4]. It was thought to be effective, not
only in acute postoperative pain scenarios, but also in chronic pain management [18]. While
lumbar ESPBs were widely used in pain control situations, the possible differences in the
local anesthetic spread, and the clinical effects between thoracic and lumbar injections were
still unclear [17]. There may be anatomical reasons for the difference between thoracic and
lumbar ESPBs, mainly the discontinuous lumbar paravertebral space and a more localized
lumbar ESPB spread than its thoracic counterpart. The discontinuous lumbar paravertebral
space renders lumbar ESPB spread between adjacent levels less reliable than in the thoracic
region [19]. Several cadaveric studies attempted to evaluate the actual mechanism of ESPBs
in the lumbar region [20–22]. Harbell et al. performed nine ESPB injections of 20 mL of
methylene blue at L4 on five cadavers, and dissections performed at least two hours after
the nine injections found a more localized lumbar ESPB spread than its thoracic counterpart,
which they suspected to result from the complex thoracolumbar fascia and thickness of the
lumbar musculature [20]. Their study demonstrated a dye spread on dorsal rami mostly
between L3 to L5, and no ventral rami were involved. However, the study by Kokar et al.
conflicted with these results, suggesting that local anesthetic could still spread through
the thickened thoracolumbar fascia [21]. They injected 10 mL of methylene blue at the
L4 level, and dissections performed within one hour after the injections found that the
dye staining extended from T12 to L5 on dorsal rami, while limited staining on ventral
rami was also noted at the single level in half of the specimens. Furthermore, Kokar et al.
commented on the study from Harbell et al., with an argument that the spread may remain
limited if the needle tip is positioned within the muscles over the transverse process. The
above two cadaveric studies with methylene blue may differ from human settings with
local anesthetic injection. Similar to conflicting cadaveric results on ventral rami staining in
the thoracic ESPB, the discrepancy also exists in lumbar ESPB cadaveric studies. Muscle
contraction in the living body induces not only bone movement, but also fascial stretching,
with the local anesthetic transported actively via a pump mechanism [23]. Future research
should focus on human studies to determine the relationship between the onset time and
anterior (or central) contrast spread toward the nervous tissues.

Besides the conflicting results of anatomical studies about lumbar ESPB injections, the
specific difference between thoracic and lumbar ESPBs in clinical effects was not clearly
stated. Although many recent publications demonstrated the efficacy of lumbar ESPBs,
most of the analyzed outcomes focused on pain scores or opioid consumption [13–16].
The onset of time was rarely discussed as an issue. Among the three cases in our report,
we experienced two patients with chronic low back pain (case 1) and acute postoperative
pain (case 2), who received lumbar ESPBs and failed to achieve maximum pain relief until
3 and 1.5 h after injection, respectively. Interestingly, the same local anesthetic formula
relieved nearly all pain within 30 min in the third patient with severe chronic back pain
who received a thoracic ESPB (case 3).

In addition to being rare for lumbar ESPB studies to report a specific onset time, the
onset gap between thoracic and lumbar injections has never been reported. Forero et al.
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reported a significant analgesic effect within several minutes of an ESPB at the T5 level
with 20 mL of 0.25% bupivacaine [4] (equivalent to a dose of 50 mg bupivacaine), when
they first published the ESPB technique. On the other hand, the patients in our study were
injected with 30 mL of 0.3% ropivacaine (total dose of 90 mg) in the lumbar region. It is
conservatively estimated that the analgesic potency of ropivacaine is approximately 60% of
that of bupivacaine [24]. Despite a higher equivalent dose and volume of local anesthetic
than previously reported, our lumbar ESPB patients experienced a much slower analgesia
onset (Table 1).

Table 1. Summary of the three cases using the same formulation of local anesthetic.

Case 1 (Lumbar) Case 2 (Lumbar) Case 3 (Thoracic)

Diagnosis failed back surgery
syndrome

avascular necrosis of
the right femoral

head, severe
postoperative pain
after debridement

failed back surgery
syndrome

Pain intensity before
injection NRS: 7–8/10 Extreme pain NRS: 8/10

Injection level L3 L2 T8

Local anesthetic 30 mL of 0.3% ropivacaine (with 1:400,000 epinephrine)

Time required to
achieve maximum

pain relief
3 h after injection 1.5 h after injection 30 min after injection

NRS, numeric rating scale.

Considering the same formula (volume and concentration), our results indicated that
ESPBs performed in the lumbar (cases 1 and 2) and thoracic (case 3) regions may have
different onset times for the analgesic effect. It seems there is a significant delay in the
onset of a lumbar ESPB as opposed to a thoracic ESPB. Even so, case 1 and case 2 still
reported significant pain relief in the end. The analgesic effect of lumbar ESPBs may be just
as significant as that of thoracic injections after onset. The three cases are summarized in
Table 1.

Owing to a lack of demarcation in these spaces’ boundaries, the local anesthetic
spread is usually not confined to the lumbar paravertebral space after injection [17].
Local anesthetic injected at the lumbar region spreads to the psoas muscle and possi-
bly the lumbar plexuses. Several case reports have elaborated on the effects of lumbar
ESPBs [6,9–12,14–16,18]; however, the injected local anesthetic formula differed between
studies, and some of them combined the formula with lidocaine injections, making the
clinical effects not comparable. Whether the local anesthetic regimen affects the onset time
of lumbar ESPBs remains uncertain. Based on the possibility of delayed onset of analgesic
effect, which was observed in our lumbar ESPB cases using the same formulation of local
anesthetic, we argue that if a lumbar ESPB injection is intended for postoperative pain
control, the timing of its administration may be of substantial importance in achieving
adequate analgesia in time. For instance, if a lumbar ESPB is scheduled for postoperative
pain control, the injection could be carried out before the surgery. If not, patients may suffer
from a period of post-surgical pain before the onset of the effect.

The other possible solution for the delayed effect of a lumbar ESPB may be adjusting
the local anesthetic content, for instance, combining it with a more rapid onset medication
such as lidocaine. The optimal local anesthetic concentration and volume for lumbar ESPB
injections is another issue under discussion. Tulgar et al. reviewed and summarized reports
and studies about lumbar ESPBs in recent years [16]. The local anesthetic formula differed
between centers. Most studies used ropivacaine and bupivacaine at 0.375% and 0.25%
concentrations, respectively. Some would add 2% lidocaine for a more rapid onset, with
epinephrine to avoid local anesthetic systemic toxicity (LAST). While the lumbar ESPB
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may have a delayed onset of effect, clinicians could consider administering lidocaine to
facilitate analgesia. Ahiskalioglu et al. demonstrated a case series of ESPBs at the L4 level
as the main anesthetic method for hip fracture surgery in 15 high-risk elderly patients. They
administered 20 mL of 0.5% bupivacaine, 10 mL of 2% lidocaine, and 10 mL of normal saline
to each candidate [25]. They reported the median onset time of this formula was 30 min,
and was adequate to complete the operation when combined with pure intraoperative
propofol sedation without other rescue systemic analgesics. While this combination for
lumbar ESPBs seemed to have a more rapid onset, Karaca et al. reported a possible
LAST case after a lumbar ESPB injection with a similar formula (20 mL of bupivacaine,
10 mL of lidocaine, 9 mL of saline, and 1 mL of methylprednisolone) [26]. The patient lost
consciousness and developed a seizure soon after the injection. Moreover, the study by
Ahiskalioglu et al. also found the epidural and lumbar plexus spread of local anesthetics,
which indicated, in addition to the hemodynamic status, the motor function of lower limbs
under a higher volume of lumbar ESPB may be influenced and should be under careful
surveillance. In conclusion, the adequate formula and maximum safe dosage of lumbar
ESPBs are still not well defined, and caution must be exercised in the case of high-volume
ESPB administration.

This report has some limitations. Firstly, this is only a case report; therefore, recall bias
unavoidably exists due to its retrospective nature, despite the technique being performed
by the same expert with the same formula in all three cases. It would not be easy to draw
a firm conclusion at this time with incomplete information about only three cases. We
believe the value of this case report is to bring specific problems to attention, and close the
gaps of particular issues. Secondly, the basic patient characteristics were not fully matched
among the cases, especially case 2, who was much younger with acute postoperative pain,
unlike the other two elderly subjects with chronic pain. It is possible that the subjective
feeling of pain and drug pharmacokinetics differed between the individuals, especially
between those of different ages. However, it is worthwhile to discuss these lumbar ESPB
cases using the same formulation of local anesthetic, due to the similar findings regarding
delayed onset in different types of patients in different scenarios. Thirdly, the specific cause
(such as piriformis syndrome) of the failed back surgery syndrome was not sought before
the lumbar ESPB for case 1. Physical examination findings may help create a differential
diagnosis, but they are often not reliable in establishing a clear diagnosis in cases of failed
back surgery syndrome [2], and ineffective caudal epidural steroid administration may
preliminarily rule out the possibility of piriformis syndrome in case 1 [27]. Therefore, due to
multiple etiological factors commonly associated with failed back surgery syndrome [2] and
the reported effectiveness of bilateral lumbar ESPBs on failed back surgery syndrome [28],
we decided to perform a bilateral lumbar ESPB at the most painful level for case 1 without
supplementary blocks. It is recommended that a well-designed clinical study be conducted
to test more cases of lumbar ESPBs in terms of onset time before extrapolating the current
results to other cases.

5. Conclusions

Our experience indicates that the time required to attain the peak effect of a lumbar
ESPB may be longer than that for a thoracic ESPB. While delayed-onset lumbar ESPB may
have some drawbacks for treating immediate postoperative pain, it still could produce
significant analgesia upon taking effect when given to patients suffering from hip surgery
with large incisions and intractable low back pain. A higher concentration or mixture
with a rapid-acting local anesthetic may be necessary to ensure faster action of a lumbar
ESPB; however, local anesthetic toxicity and possible motor blockade due to lumbar plexus
involvement should be taken into consideration. Additional research is needed to determine
whether this type of anesthetic should be administered preoperatively to ensure adequate
postoperative analgesia. Therefore, the local anesthetic formula and injection timing should
be adjusted for lumbar ESPBs when applied in the perioperative period, in order to make
the onset of the analgesic effect coincide with the immediate postoperative pain. Without
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this concept in mind, clinicians may consider a lumbar ESPB to be ineffective before it
takes effect. Future clinical trials should be designed according to our data to compare the
lumbar ESPB with its thoracic counterpart regarding onset time.
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