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(Abstract

In this case report, by performing a fluoroscopically guided thoracic retrolaminar paravertebral block and an erector spinae
plane block in the same individual, we demonstrate differences in the radiographic spread of contrast from these two distinct
variants of the thoracic paravertebral interfacial plane block. The dermatosensory exam following each block demonstrated that
these two block variants were clinically indistinguishable within a particular patient but variable across patients. We review the
relevant anatomy for these blocks and discuss possible explanations for our findings in order to offer guidance for the rational
clinical application of these blocks in the management of acute and chronic pain.
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Introduction

Thoracic Retro Laminal Paravertebral Block (RLPVB) and
Erector Spinae Plane Block (ESPB) are currently considered
to be thoracic paravertebral interfacial plane blocks or com-
partment blocks, and have attracted substantial interest from
regional anesthesiologists, purporting to offer the benefits of
epidural / classic paravertebral analgesia with lower risk and
greater ease of placement then the classical paravertebral or
thoracic epidural blocks [1-3]. The RLPVB and ESPB target
the same musculofascial plane between the erector spinae
muscles (ESM) and underlying posterior surfaces of the lateral
thoracic vertebrae [4,5].

The two variants differ in that the RLPVB targets the dorsal as-
pect of the lamina (Point A in Figure 1), while the ESPB targets
the dorsal aspect of the transverse process (Point B in Figure
1). Authors have noted substantial variability in the distribu-
tion of analgesia following RLPVB/ESPB, with two hypoth-
esized pathways of local anesthetic spread being offered for
this observation [3]. In this case report, we document the der-
matosensory blockade achieved in three patients in which we
performed both RLPVB and ESPB under fluoroscopic guid-
ance. By examining the similarities and differences in contrast
spread and dermatosensory blockade achieved in each block,
we then propose a unified model which we believe explains
the variability observed by other researchers who have studied
these blocks.

Methods

University of Washington-approved Informed consent to re-
port the outcomes of this standard of pain care was obtained
from the patient. Both RLPVB and ESPB were performed un-
der fluoroscopic guidance on two different sessions separated

by several weeks. When performing the RLPVB, we targeted
the dorsal aspect of the lamina (Point A in Figure 1) and when
performing an ESPB, we targeted the dorsal aspect of the trans-
verse process (Point B in Figure 1).

In both the ESPB and RLPVB, after the delivery of 10 ml of
Omipaque, 20 ml of 0.25% bupivacaine was incrementally
flushed in 5 ml dose via needle to observe the spread of local
anesthetic based on the expansion of contrast (Figure 2 and 3).
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Figure 1: Schematic Illustration of the paraverebra fascial
plane anatomy. Point A is needle placement for retrolaminar
paravertebral block. Point B is needle placement for erector
spinae plane block. The “paravertebral” pathway is highlight-
ed by the blue triangle in the image. The “lateral” pathway
is demonstrated by the arrows traveling through fascial plane
bordering the external intercostal muscle anteriorly and ser-
ratus anterior muscle posteriorly.
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Figure 2: Local Anesthetic spread under fluoroscopy in retrolaminal paravertebral block (RLPVB).

A: The needle tip in RLPVB lands on the dorsal aspect of the lamina of T10; B: contrast spread (in yellow circle)
following the delivery of 5 ml of local anesthetic after 10 ml of contrast in RLPVB; C: contrast spread following the
delivery of 10 ml of local anesthetic; D: contrast spread following the delivery of 15 ml of local anesthetic; E: contrast
spread following the delivery of 20 ml of local anesthetic, the blue line highlighted the right-side contour of facet line.

Erector Spinae Block (ESPB)

Figure 3: Local Anesthetic spread under fluoroscopy in erector spinae plane block (ESPB).

A: The needle tip in ESPB lands on the dorsal aspect of the transverse process of T9;

B: contrast spread (in yellow circle) following the delivery of 5 ml of local anesthetic after 10 ml of contrast;

C: contrast spread following the delivery of 10 ml of local anesthetic;

D: contrast spread following the delivery of 15 ml of local anesthetic;

E: contrast spread following the delivery of 20 ml of local anesthetic, the blue line highlighted the right-side contour
of facet line.

Case 1 Case 2 Case 3

Figure 4: The pre- and post-procedural dermatosensory assessments from ESB and RLPV blocks in 3 cases. Anterior-
lateral and posterior-lateral views of analgesic distribution from ESB and RLPVB is depicted in blue. In case 1,
postherpetic neuralgia is depicted in red area; In case 2, trigger points are depicted with red X. In Case 2, the thora-
cotomy incision is marked with a dark line and the post- thoracotomy pain is depicted in red area.
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Prior to each procedure, the area of allodynia or trigger points
were mapped (Figure 4 in red). 30 min following each block,
the resulting analgesic distribution was mapped using pinprick/
ice testing (Figure 4 in blue). Additionally, a 6-hour pain diary
after the injection was recorded.

The following 3 patients approved reporting their cases.

Case 1:

A 60-year-old female with chronic post-herpetic neuralgia af-
fecting the right-sided posterior lateral thoracic wall along the
T10-11 dermatome underwent a right T10 RLPVB (Figure 2)
and right T9 ESPB (Figure 3).

Case 2:

A 21-year-old female with extensive bilateral trigger point ten-
derness in the context of Tourette Syndrome affecting primar-
ily in the area of the right flank and posterior thorax consented
for a right T7 ESPB and T7 RLPVB.

Case 3:

A 42-year-old male with persistent left subcostal postsurgical
incision pain at T9-T11 dermatome following a prior L2 cor-
pectomy and L1-L3 interbody fusion via a left thoracotomy.
The pain was both somatic and neuropathic in nature and radi-
ated to the umbilicus. He received a left TI1 ESPB and T11
RLPVB.

Results

In each case, local anesthetic diffused equally in the cranio-
caudal plane, but more medial to the ipsilateral facet line in the
region of the paraspinal muscle in RLPVB. (Figure 2B-2E),
while spreading more laterally to the ipsilateral facet line over
the lung field following the ESPB (Figure 3B-3E).

Local anesthetic injections in cases | and 2 were observed ex-
tensively spreading 2-3 levels above and below the target ver-
tebrae, while the injection in case 3 demonstrated a more lim-
ited cranio-caudal spread (T9-T11). The analgesia distribution
achieved in cases | and 2 revealed extensive posterior-lateral
thoracic wall blockade in the territory of the dorsal ramus and
the lateral cutaneous branch of spinal nerves between T3 and
T12, but no significant sensory blockade was observed in the
territory of the anterior cutaneous branch after either ESPB or
RLPVB (Figure 4 Case 1 & 2). In contrast, in case 3, the post-
procedural dermatosensory test demonstrated complete T9/
T10/T11 dermatomal coverage, with trunk blockade in the ter-
ritory of both dorsal and ventral ramus (Figure 4 Case 3).

In all cases, within the individual, the resultant dermatosensory
blockade from the ESPB was identical to the RLPVB. Based
on the pain diary of 6 hours after each injection, all patients
reported similarly satisfactory, but partial (> 80%) pain relief
from both the ESPB and the RLPVB.

Discussion

Although the ESPB and RLPVB differ slightly in the site of in-
jection, they share the same musculofascial plane within which
the injected local anesthetic spreads. Under fluoroscopic obser-
vation, these two variants differ primarily in the lateral-medial
spread of local anesthetics. The ESPB results in contrast spread
laterally to the ipsilateral facet line over the lung field, whereas
the spread following RLPVB in more medial to the ipsilateral
facet line in the paraspinal muscle region. However, these two
variants share the similarity in the cephalocaudal spread of lo-
cal anesthetics, although the extensiveness of spread was vari-
able inter-individually, but relatively consistent individually,
possibly affected by individual differences in local anatomy.

Regardless of the difference in lateral-medial distribution pat-
terns of injectate between these two variants, we observed
that the resultant analgesic distribution was identical within
each individual patient. As has been previously documented
by other researchers studying dye spread in cadaveric models
[6,7], we observed substantial inter-individual variability in the
dermatosensory blockade following ESPB/RPLVB. While all
3 cases demonstrated posterior and lateral chest wall analgesia,
anterior chest wall analgesia was achieved in Cases 1 and 2 but
not in Case 3. Additionally, all three patients report similarly
satisfactory, significant, but partial (> 80%) pain relief from
either ESPB or RLPVB. Comparing the injection site on the
dorsal aspect of transverse process in ESPB the injection site
on the dorsal aspect of lamina in RLPVB is a much larger sur-
face to target, which can be translated into a potentially greater
safety margin and ease of performance with equivalent clinical
effect.

Despite the belief on the part of enthusiasts that RLPVB and
ESPB are equivalent alternatives to the classical paravertebral
block, our observation of variable anterior analgesic distribu-
tion of these blocks is notable and consistent with the variabil-
ity documented in the extant literature on this topic. Clinically,
the ESPB and RLPVB have been reported to be most effica-
cious in posterior-lateral chest wall pathology and surgical
incisions [8-14]. Some studies have claimed the complete ef-
fectiveness of these blocks [15-19], whereas other studies have
reported failed analgesia for chest well coverage, such as in
radical mastectomies [3,14,20]. Anatomically, the absence of
anterior dye staining of the ventral ramus following ESPB has
been reported in two cadaveric studies [6,21] but one recent
cadaveric study demonstrated limited and variable spread to
the paravertebral area and spinal nerves after both ESPB and
RLPVB [5,21,22].

Based on the post-procedural analgesia mapping in conjunc-
tion with the fluoroscopic observation of injectate spread, our
data agrees that both ESPB and RLPVB primarily behave as
interfacial plane blocks with variable clinical effects, which
can be explained by the hypothesis that they exert their clini-
cal effect via two potential pathways [3]. We hypothesize that,
in the “lateral” pathway, local anesthetic deposited under the
ESM flows laterally along the erector spinae plane bordering
the external intercostal muscle anteriorly and serratus anterior
muscles posteriorly (Figure 1 travel in arrows) and reliably
and predictably blocks the dorsal ramus and lateral cutaneous
branch of each spinal nerve.

However, in the “paravertebral” pathway, local anesthetic
flows anteriorly, diffusing through the superior costotransverse
ligament/foramen into paravertebral space to cover the ventral
ramus (Figurel, the blue triangle). We further hypothesize that
the “paravertebral” pathway may be dependent on the local an-
atomic variability surrounding the superior costovertebral liga-
ment/foramen the potentially key anatomic barrier in anterior
spread of local anesthetics into paravertebral space. Our find-
ings suggest that the availability of the paravertebral pathway
is not predictable at the time the block is placed.

After a review of the recent literature, we believe that our study
is the first in vivo comparison study on ESPB and RLPVB in
the same patient. By conducting pre- and post-procedural der-
matosensory assessments in nonsurgical patients, we avoided
the complicating factors of surgery or superimposed multi-
modal analgesia. Similarly, our use of fluoroscopic guidance
minimized the impact of technical

variation in block placement and ensured appropriate interfa-
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cial local anesthetic spread. Our observations support the con-
tention that significant but partial pain relief can be provided
by these two block variants for trunk analgesia. In cases where-
in anterior chest wall analgesia is essential, we advise caution
about the utility of either ESPB or RLPVB. Additionally, given
the clinical equivalence of these variants, RLPVB might have
better clinical utility given easy technical performance and
larger safety margin. Certainly, given the enthusiasm for these
new blocks, and the variability in their observed analgesic dis-
tribution, we support the need for larger clinical trials to estab-
lish their appropriate application in clinical practice.
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