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Current status of the erector spinae plane block
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Erector spinae plane block (ESPB) was first reported as a technique, blocking the posterior ramus of the spinal nerves
to obtain analgesia in the back. After the original report, many reports have suggested that ESPB could obtain a
broader analgesic effect than initially thought and be effective in thoracic or abdominal surgery. By the ESPB, the
local anesthetic spreads laterally and blocks the lateral cutaneous branch of the intercostal nerve. Another
possibility is the local anesthetic infiltrates ventrally and migrates to the paravertebral space or epidural space.
However, the results of the cadaver examination, whether the local anesthetics can reach the paravertebral space
were inconsistent. Recently, the clinical effectiveness of ESPB has been reported in thoracic surgery and abdominal
surgery. However, the clinical effect of ESPB might be only due to an increase in the blood concentration of local
anesthetics. The ideal target might be a deeper site than that currently used in ESPB to reach the paravertebral
space. Further studies will investigate more effective and reliable sites for pain relief by injecting local anesthetics
around the erector spinae muscle.
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process of the spine or superficial of the erector spinae
muscle. However, the method targeting deep in the
erector spinae muscle became the standard. After the
original report, many reports have suggested that
ESPB could obtain a broader analgesic effect than
initially thought and be effective in thoracic or
abdominal surgery.? 3

The progress of ultrasound-guided peripheral nerve
blocks has been remarkable. Recently, inter-fascial
plane block has been the focus of attention. Among
the novel inter-fascial plane block techniques, the
erector spinae plane block (ESPB) has attracted
particular attention. ESPB might be a remarkable
block in which a local anesthetic administered to the
lateral portion of the transverse process of the thoracic

vertebrae is effective not only in the back and lateral Theoretically, ESPB is effective in blocking the
thorax but also in the ventral median region. In this posterior ramus of Spina| nerves. However, the
manuscript, | summarize the findings to date, whether mechanism of ESPB in other areas is elusive.

such an effect can be achieved with ESPB. One possibility is that the local anesthetic spreads

laterally and blocks the lateral cutaneous branch of the
intercostal nerve (mechanism 1).* The other possibility

ESPB was first reported by Forero et al. as a technique, is that the local anesthetic infiltrates ventrally and
blocking the posterior ramus of the spinal nerves to migrates to the paravertebral space or epidural space
obtain analgesia in the back.! In the original method, (mechanism 2).°

two administration sites were described: deep in the

erector spinae muscle or lateral to the transverse The site of local anesthetic administration of ESPB is
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the deeper part of the erector spinae muscle. If this muscle. This plane is also the site of local anesthetic
plane is traced laterally, it reaches the area between the administration for the serratus plane block or pectoral
external intercostal muscle and serratus anterior nerve (PECS) block (Figure 1, 2).4
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Figure 1: Anatomy around the elector spinae muscle

The local anesthetic injected by ESPB might spread laterally and blocks the lateral cutaneous branch of the intercostal nerve
(mechanism 1) or local anesthetic infiltrates ventrally and migrates to the paravertebral space or epidural space (mechanism 2).

M: muscle; N: Nerve; B: Block; ESPB: elector spinae plane block; MTPB: midpoint transverse process to the pleura block

Taketa et al. reported that the analgesic range of the has become a promising alternative to PVB.’
ESPB is the lateral aspect of the thorax, excluding the
peri-sternal area.® This result suggests that the
mechanism 1 is correct. However, analgesia in the
anterior cutaneous branch of the intercostal nerve is
necessary for surgery through the abdominal midline
incision. It cannot be explained by this mechanism.

The second mechanism is that the local anesthetic
infiltrates ventrally to reach the paravertebral or
epidural space. In other words, ESPB might be
compatible with the paravertebral block (PVB). : = e

Electorspinae M

If the local anesthetic can reach the paravertebral
cavity with ESPB, it would be sufficient for a median
incision in an abdominal surgery. PVB is an effective
block for analgesia of the chest and abdomen.

However, the technique is somewhat difficult, and

there is a risk of pneumothorax. ESPB is easier to : _
perform than PVB because the target is more Figure 2: Ultrasound image for ESPB, MTPB or PVB

SuperficiaL and the |Onger distance to the p|eura MTPB: the midpoint transverse process to the pleura block, PVB:
reduces the risk of pneumothorax. Therefore, ESPB paravertebral block, TP: the transverse process
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Several studies have examined the spread of ESPB in
cadavers. Adhikary et al. performed a unilateral ESPB
and retrolaminar block at the level of T5 with 20 mL
of a dye.® Retrolaminar block is a similar approach
with ESPB that blocks the dorsal ramus of spinal
nerves. When the spread of the dye was examined by
magnetic resonance imaging or dissection, both ESPB
and retrolaminar block had spread into the epidural
space. ESPB also spread to the lateral intercostal
space, suggesting direct blocking of the intercostal
nerve. However, this study has been criticized because
both blocks were performed at the same level.
Furthermore, it was not possible to distinguish which
effect was responsible for the spread to the epidural
space.

Table 1: Results of cadaver studies on ESPB

erector spinae plane block

Fang et al. compared the postoperative status of open-
chest surgery between ESPB and thoracic
paravertebral block (TPVB) (0.25% bupivacaine 20
mL at T5 level).® Postoperatively, sufentanil
intravenous patient-controlled analgesia (I\V-PCA)
was used. The results showed no difference in the
visual analog scale at rest and when coughing,
between the groups. Hypotension and bradycardia
were more common in TPVB. Moreover, block
procedure time and single puncture success rate were
better in ESPB. This study concluded that ESPB was
easier to perform than TPVB, provided similar
analgesia and had fewer complications. However,
since IV-PCA was used postoperatively, the effect of
systemic administration of opioids on the effectiveness

Aponte A, et al. Can J Agesth 2019;66:386 17 -
Elsharkawy H. et al. Reqg Anesth Pain Med 2019, T10-11 -
Ivanusic J, et al. Reqg Anesth Pain Med 2018;43:567 5 -
Altinpulluk EY, et al. Rom J Anaesth Intensive Care 20192683 TS +
Vidal E, et al. Rev Esp Anesthesiol Reanim 2018,65:514 T4, TS5, T10 +
Yang H, et al. Anesthesia 2018.73:1244 5 +

Alternatively, Ivanusic et al. studied the spread of
ESPB at the level of T5 in a cadaver before fixation.®
Twenty milliliters of dye injection showed lateral
spread in the superficial and deep layers of the erector
spinae muscle. The posterior ramus of the spinal
nerves were stained up to the dorsal side of the
costotransverse ligament. However, the intercostal
nerve was not stained ventrally, and spread into the
paravertebral space was not confirmed.

Thus, the results of the cadaver examination were
inconsistent (Table 1). This difference may be due to
differences in cadavers and subtle differences in the
needle tip positions. Additionally, factors such as
muscle tension, blood flow, and intrathoracic pressure
fluctuations differ between patients and cadavers,
limiting the ability to elucidate the mechanism of
action of ESPB in these studies.
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of the block should be considered.

Recently, there have been some negative opinions
about the effects of ESPB based on the results of
volunteer studies.

Zhang et al. examined the effects of ESPB in 12
volunteers. After administering 20 mL of 0.5%
ropivacaine at the T5 level, the area of anesthesia on
the blocked side was limited to the back to the
posterior axillary line, and there was no effect on the
lateral or anterior thoracic wall.** Byrne et al. similarly
examined six volunteers. After administering 30 mL
of 0.375% ropivacaine, a decrease in the perception in
the posterior wall only was observed in three
volunteers.'? However, in three volunteers, the effect
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was observed from the lateral to the anterior wall.

Thus, the effects of ESPB vary from person to person
and may also depend on the skill of the practitioner and
amount of local anesthetic administered. Based on
these considerations, Lonnqvist et al. published a
contrasting report that the clinical effect of ESPB is
only due to an increase in the blood concentration of
local anesthetics.® Systemic administration of local
anesthetics, such as lidocaine, is as effective as
multimodal analgesia. ESPB uses a large amount of
local anesthetic; the possibility cannot be denied that
locally administered local anesthetics are absorbed and
produce analgesic effects in synergy with systemically
administered opioids.

Several improvements have been reported to ensure
the effectiveness of ESPB to reach the paravertebral
space by mechanism 2.

The midpoint transverse process to the pleura (MTP)
block targets the midpoint between the transverse
process and the pleura.* Moreover, it is a method for
administering local anesthetic slightly deeper than
ESPB. MTP block may be more effective if it
emphasizes the extension into the paraspinal space, but
few reports still exist. Similarly, Shibata et al.
presented the costotransverse foramen block as an
intermediate technique between ESPB and TPVB.®
They administered local anesthetic by advancing the
needle below the base of the transverse process of the
thoracic spine. In a cadaver study, they confirmed the
spread of local anesthetics to the thoracic paravertebral
space. These reports suggest that the ideal target might
be a deeper site than that which is currently used in
ESPB to reach the paravertebral space.

As presented in this manuscript, the usefulness of
ESPB is conflicting. ESPB is certainly effective in
back surgeries, including spinal surgery. To achieve a
wider effect of analgesia, the technique might need to
be modified. The ideal target to expect mechanism 2 is
slightly deeper than the erector spinae muscles,
including the MTP block or costotransverse foramen
block. These approaches should be effective for
abdominal surgery or midline incision in cardiac
surgery.

If mechanism 1 is used, a more lateral approach
including a rhomboid intercostal block should be
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considered.!® These approaches should be effective for
thoracic surgery, including video-assisted thoracic
surgery. The approach should be modified based on
ESPB, depending on the surgery.

In conclusion, ESPB is not a miracle method to obtain
widespread analgesia with a simple technique.
However, it is strongly believed that ESPB will have
clinical significance. Further studies will investigate
more effective and reliable sites for pain relief by
injecting local anesthetics around the erector spinae
muscle.
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