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Abstract

Background: The erector spinae plane block (ESPB) is a valuable alternative for pain
management after video-assisted thoracoscopy surgery (VATS). The incidence of post-
operative chronic neuropathic pain (CNP) is high while the quality of life (Qol) after
VATS remains unknown. We hypothesised that patients with ESPB would have a low in-
cidence of acute and CNP and would report a good QoL up to three months after VATS.

Received: 03.11.2022, accepted: 18.02.2023

Methods: We conducted a single-centre prospective pilot cohort study from January
to April 2020. ESPB after VATS was the standard practice. The primary outcome was
the incidence of CNP three months postoperatively. Secondary outcomes included QoL
assessed by the EuroQoL questionnaire three months after surgery and pain control
at the Post-Anaesthesia Care Unit (PACU), 12 and 24 hours postoperatively.

Results: Forty-two patients were enrolled and completed the initial 24-hour follow-up.
None of our patients reported CNP. We observed adequate static pain control at 12
and 24 hours postoperatively, with a median numerical rating scale (NRS) score of 3.
Dynamic pain was less controlled with a median NRS score of 6 at 12 and 24 hours
postoperatively in the treatment group. 24-hour IV morphine equivalents consumption
was 5.5 mg. Three months'follow-up was completed by 35 patients, with QoL assessed
as very good by 54.3%.

Conclusions: ESPB can be an alternative, effective and reproducible technique for VATS.
The low incidence of CNP and “very good” quality of life found in most patients could
be related to ESPB. Further comparative studies are needed to evaluate the association
between ESPB, CNP and Qol.

Key words: quality of life, postoperative pain, neuropathic pain, video-assisted
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Video-assisted thoracoscopy (VATS) has become
a standard approach in the surgical care of patients
undergoing thoracic surgery [1]. Despite advances
in surgical modalities, the incidence of chronic pain
(CP) after thoracoscopy is still very high (25%) [2].
Furthermore, with the upcoming enhanced recov-
ery after surgery (ERAS) guidelines, regional anaes-
thesia is paramount to reduce postoperative opioid
use and postoperative complications [3, 4]. Thoracic
paravertebral block (TPB) and thoracic epidural (TE)
are the gold standards in regional anaesthesia tech-
niques to control acute pain after classic thoracic
surgery (open thoracotomy) [5]. However, TE and

TPB are only used in 10% and 50% of cases, respec-
tively [6, 7] among patients undergoing VATS. There-
fore, there is an increased interest in an alternative
regional anaesthesia technique for postoperative
pain management.

The erector spinae plane block (ESPB) was first
described in 2016 to treat chronic thoracic neuro-
pathic pain and was later successfully used in VATS
surgery for acute pain control [8-10]. Therefore, we
performed this prospective observational study
to investigate whether there is an association be-
tween ESPB and incidence of chronic neuropathic
pain (CNP) and quality of life (QoL) after surgery.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International

(CC BY-NC-5A 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/) 87



Lorena Diaz-Bohada, Juan C. Segura-Salguero, Juan D. Aristizabal-Mayor, Nelcy Miranda-Pineda, Ana H. Perea-Bello, Marcin Wasowicz

88

The a priori primary outcome was the incidence
of CNP three months postoperatively (POP) in
patients undergoing VATS surgery with ESPB as
the regional anaesthesia technique. The second-
ary outcome consisted of pain control at the post-
anaesthesia care unit (PACU), 12- and 24-hour POP
and QoL reported up to three months after surgery.
We hypothesised that patients with ESPB would
have a low incidence of acute and CNP and report
a good QolL.

METHODS

The study was a single-centre prospective, lon-
gitudinal, observational cohort study approved
by the institutional review board of Hospital Uni-
versitario San Ignacio on January 2019 (FMCIE-
0043-19). It was registered at ClinicalTrials.gov (ID:
NCT04737902). Patients older than 18 years who un-
derwent VATS and required at least one day of hos-
pital stay after surgery were recruited from January
to April 2020. Subjects with cognitive limitation to
answer the questionnaires, who required mechani-
cal ventilation or conversion to thoracotomy, or
declined consent were excluded. Written informed
consent was obtained from all participants. This arti-
cle adheres to the applicable STrengthening the Re-
porting of OBservational studies in Epidemiology
(STROBE) guidelines [11].

Study protocol

Study subjects underwent anaesthesia and
surgery without a change in their routine care. All
patients under general anaesthesia were intubated
with a double-lumen endotracheal tube. At the end
of the surgery, before extubation, ESPB was per-
formed for acute pain control following our institu-
tional protocol for perioperative care.

Unilateral ESP block was performed between
T3 and T7 levels depending on the thoracic surgi-
cal incision following the technique described by
Forero et al. [8]. Briefly, the patient was placed in
the lateral decubitus position, under sterile con-
ditions. A high frequency (6-15 MHz) linear-array
transducer (Sonosite Edge I, Bothell, USA) was
placed in a longitudinal parasagittal orientation
2 cm from the posterior midline to visualise the tips
of the transverse processes deep to the erector spi-
nae muscle (ESM). A 21 G, 50 mm or 100 mm needle
(Pajunk UniPlex NanoLine; Germany) was advanced
in-plane with the ultrasound beam. The needle tip
was directed to the plane between the transverse
process and the posterior fascia of the ESM. Correct
needle tip location was confirmed by ultrasound vi-
sualization of linear fluid spread in the fascial plane.
Injection of 0.5 to 1 mL of bupivacaine 0.5% with
epinephrine 5 ug mL" was performed; then, a total

of 20-30 mL of the same local anaesthetic was ad-
ministered.

Data collection and endpoint definition

We collected data on age and gender, ASA physi-
cal status, type of surgery (urgent or elective), clinical
diagnosis (infection, metastasis, primary cancer, and
systemic inflammatory disease), surgical procedure
(biopsy, lobectomy, and pleurectomy), surgical du-
ration, and technical difficulty to perform ESPB re-
ported by the anaesthesiologist medical staff.

The primary and secondary outcomes were
defined a priori. For the primary outcome, patients
were contacted by phone at three months after
surgery to collect information about CNP using
the DN4 (neuropathic pain diagnostic question-
naire) [12]. For our secondary outcomes, numerical
rating pain scale (NRS) scores (0-10, 0 = no pain,
10 = worst pain imaginable), details of the anal-
gesic consumption (opioids and non-opioids) in
the operating room and PACU, 12 and 24 hours
after the end of surgery were collected; all opioids
were converted to morphine milligram equiva-
lents for analysis [13]. Dynamic pain was defined
as pain induced by a deep breath, cough, move-
ment, or incentive spirometer. Adequate pain con-
trol was defined following the definition of Cepeda
etal. [14] where a decrease of 2.4 and 3.5 points
on the NRS corresponded to “much improvement”
and “very much improvement” respectively. We also
assessed the QoL using the EuroQol-5 dimensions
(EQ-5D) questionnaire and analysed it according
to the recommendations of Herdman et al. [15].
The EQ-5D “thermometer” gives information about
QoL on a continuous scale; its transformation into
a categorical rating scale has been validated to help
with its interpretation [16], with scores over 80 cor-
relating with “very good” QoL.

Statistical analysis

This study was designed as a pilot study assess-
ing feasibility and recruitment rate. Measures of cen-
tral tendency and dispersion were calculated for
continuous variables (interquartile range [IQR]), and
categorical variables were presented as frequencies
and proportions. We calculated the 95% confidence
interval (Cl) for each result. Due to the non-normal
data distribution, the analysis was performed using
non-parametric statistics.

To compare the median basal NRS value at
the PACU, 12, 24 hours, and three months after sur-
gery, the Friedman test was used. To assess whether
there is an association between NRS scores, ade-
quate pain control, CNP presence, and the study’s
independent variables, we calculated the contin-
gency coefficient for dichotomous and polychoto-
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mous nominal variables. The eta coefficient was
used to determine the strength of association be-
tween the categorical variables and interval level
variables. Fisher’s exact test was used to determine
the association between dichotomous variables. All
statistical analysis was undertaken using SPSS Sta-
tistics v.22.0 (IBM Corp., NY, USA). Statistical signifi-
cance was established as a P-value < 0.05.

RESULTS

Fifty-five patients were approached to parti-
cipate in the study (Figure 1). Forty-two patients
were enrolled and completed initial PACU, 12, and
24-hour in-hospital assessment. Our cohort was
a predominantly oncologic population, with 78.6%
of patients undergoing VATS due to thoracic ma-
lignancy. The median length of hospital stay was
48 hours (IQR 25.5-72.0 hours) (Table 1).

Final follow-up was conducted until April 2020,
three months after inclusion of the last patient. We
obtained information for 35 patients, as 7 of them
(16.7%) died during these three months due to
the progression of their oncological disease.

Three (7.1%) of the 42 ESPB performed in our
cohort were deemed technically challenging, with
no reported complications. Average NRS score for
static pain at PACU arrival was 5.74, with a median
of 4 mg of intravenous (IV) morphine equivalents
(IQR 3.0-7.0) needed in the PACU to achieve ade-
quate pain control. Table 2 depicts the immediate
postoperative systemic multimodal analgesic mana-
gement in our cohort.

We found a median IV morphine-equivalents
consumption of 5.5 mg in the first 24 hours of in-
hospital stay (PACU excluded). Median NRS score
was 3 for 12-hour and 24-hour pain at rest, respec-
tively. “Much improvement” was noted in 52.38%
of our patients (95% Cl: 36.42-68.00) at 12-hour
POP and in 57.14% (95% Cl: 40.96-72.28) at 24-
hour POP. Conversely, we found minor pain relief in
the dynamic assessment: a median NRS score of 6
at 12-hour and 24-hour POP and “much improve-
ment” in 26.19% (95% Cl: 13.86-42.04) at 12-hour
POP and 23.81% (95% Cl: 12.05-39.45) at 24-hour
POP (Table 3).

At three months POP, no patient reported CNP
using the DN4 questionnaire. QoL three months
after surgery (Figure 2), as assessed by the EQ-5D
instrument, was reported as “very good” by 54.3%
of patients [16]. Interestingly, most QoL complaints
in our cohort were reported as minor problems
related to everyday activities (i.e., work, study,
housework, family, or leisure activities); and 74.3%
of patients reported no pain or discomfort. No sta-
tistically significant association was found between

| Patients undergoing VATS (n = 55) |

—>| Declined to participate (n = 2)

\ 4

| Accepted participation (n = 53) |

Excluded (n=11)

« Required thoracotomy (n = 6)
- Required postoperative
mechanical ventilation (n = 5)

\ 4

| Included

in initial

24-hour in-hospital follow-up (n = 42) |

>

Deceased (n=7)

\ 4

| Included in 3-month follow-up phone call (n = 35) |

FIGURE 1. CONSORT diagram of study participants

TABLE 1. Patients’ baseline characteristics

Demographic and clinical

characteristics
Age (years) <30 2(4.76) 0.58-16.60
31-40 3(7.14) 1.50-19.48
41-50 2(4.76) 0.58-16.60
51-60 11(26.19) 13.86—42.04
61-70 15(35.71) 21.55-51.97
71-80 7(16.67) 6.97-31.36
81-90 2(4.76) 0.58-16.16
Gender Female 22 (52.38) 36.42-68.00
Male 20 (47.62) 32.00-63.58
ASA physical I 16 (38.10) 23.57-54.36
status i 26 (61.90) 45.64-76.43
Event Urgency 3(7.14) 1.50-19.48
Elective 39(92.86) 80.52-98.50
Surgical diagnosis | Infection 5(11.90) 3.98-25.63
Metastases 24 (57.14) 40.96-72.28
Primary tumour 10(23.81) 12.05-39.45
Inflammation 3(7.14) 1.50-19.48
Prior cancer Yes 33(78.57) 63.19-89.70
diagnosis No 9(21.43) 10.30-36.81
Surgery type Biopsy 39(92.86) 80.52-98.50
Lobectomy 1(2.38) 0.06—12.57
Pleurectomy 2(4.76) 0.58-16.16
S
25-75
Surgical time 45 19 89 33.75-75
(minutes)
Length of in- 48 24 312 25.50-72
hospital stay
(hours)
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TABLE 2. Perioperative multimodal analgesic management

Analgesic strategy 95% Cl

Opioid used in PACU Hydromorphone 38(90.48) 77.38-97.34
None 4(9.52) 2.66—22.62

Other analgesics Paracetamol 29 (69.05) 52.97-82.38
Paracetamol — ketamine 2(4.76) 0.58-16.16
Paracetamol — metamizole 6(14.29) 5.43-28.54
Diclofenac 3(7.14) 1.50-19.48
Paracetamol — diclofenac 1(2.38) 0.06—12.57
Diclofenac — metamizole 1(2.38) 0.06-12.57

| Medan | Perentile2s | Percentile7s

Intraoperative IV morphine equivalents (mg) 2.75 2 3

Local anaesthetic volume (mL) 30 20 30

PACU IV morphine equivalents (mg) 4 2 7

24-hour IV morphine equivalents (mg) 55 3 7

PACU — post-anaesthesia care unit. IV — intravenous

TABLE 3. Postoperative numerical rating pain scale (NRS) scores*

Numerical rating scale Median difference test
Percentile 25 Percentile 75

<0.05

NRS at PACU* 5

12 hours static NRS 42 3 2 5
12 hours dynamic NRS 42 6 5 8
24 hours static NRS 42 3 2 4
24 hours dynamic NRS 42 6 5 8
NRS at 3 months’ follow-up* 35 0 0 1

*Friedman test. 'Basal NRS score. *Patients alive at 3 months'follow-up. °NRS at PACU is the reference value for P-value.
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FIGURE 2. Proportion of patients reporting any problems on each EQ-5D dimension
at three months’ follow-up

perioperative management variables or in-hospital
NRS scores and QoL three months after surgery.

DISCUSSION

The main finding of our pilot study is the low
incidence of CNP after VATS with ESPB performed
as a primary analgesic technique. None of our pa-
tients had CNP, contrasting with the CNP incidence
worldwide after VATS ranging from 15 to 36% de-
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spite different analgesic techniques used (TE, TPB,
patient-controlled analgesia, among others) [2, 4,
9, 10]. Also, the recruitment rate was adequate, and
ESPB was feasible in all investigated patients with-
out complications.

Furthermore, the severity of average acute
pain after thoracic surgery is associated with sub-
sequent CP; each point of increase in the NRS score
increases the probability of developing CP by 1.3
times [2]. ESPB has been used for CNP treatment
(or prevention) [8]; in an observational study, its use
was associated with a lower incidence of CP eight
weeks after VATS when compared with an intercos-
tal block (10.6 % vs. 35.4%, respectively; P = 0.008)
[17]. ESPB has been used in other types of surgery
within the chest cavity; for example, a study by
Wiech et al. [18] investigated patients undergoing
cardiac surgery receiving ESPB, with better acute
and chronic pain control after surgery, suggesting
that it may decrease the risk of developing CP up
to six months after surgery. Other regional tech-
niques (e.g., TPB) have also decreased the intensity
of acute and chronic pain (up to 6 months) after
open thoracotomy [19]. Therefore, our findings
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raise the question (and provide pilot data) whether
ESPB can diminish the incidence of CP and CNP af-
ter VATS.

Interestingly, dynamic pain in our cohort showed
minimal improvement during hospital stay com-
pared to pain at rest. Similar findings could be ex-
plained by the study of Taketa et al. [9], where NRS
on movement was higher than NRS at rest; however,
they had lower dynamic NRS scores than our cohort,
probably secondary to the use of an ESP catheter.
The meta-analysis of Cai et al. [20] found that ESPB
was associated with lower pain scores at rest and
during movement at 12 h and 24 h after surgery.
Nonetheless, these results should be interpreted
with caution as they had substantial heterogene-
ity and included small sample studies. Additionally,
the difference between pain relief at rest and on
movement can be secondary to the insufficient
distribution of a single-shot ESPB to cover every
dermatome involved in VATS and chest tube; thus,
arandomised study is needed to elucidate it.

Although the QoL was “very good”in half of our
cohort, patients with lower scores mainly com-
plained about the limitations in “usual activities”
and not in the “pain/discomfort” category. These
findings may be partially explained by the fact that
our studied population consisted of predominantly
oncological patients with the so-called whole-per-
son concerns associated with malignant disease [21].

In this study, patients who underwent VATS with
an ESPB had adequate pain relief and minimal IV
morphine-equivalent consumption. These findings
contrast with those reported by Duclos et al. [22]
(23 mg; IQR 16.5-39.0) or by Kamalanathan et al.
[23] with early paravertebral bupivacaine (34 mg;
IQR 7.3-105.0) or after late paravertebral bupiva-
caine (40.7 mg; IQR 3-91). This difference can be
associated with the analgesic technique, the eth-
nicity influence in the morphine consumption de-
scribed by Cepeda et al. [24] or the low prevalence
of younger patients (< 50 years old), who have an
increased risk of moderate-severe postoperative
pain after VATS surgery (OR, 0.96; 95% Cl: 0.95-0.98,
P<0.001) [25].

Traditionally, TE and TPB have been described
as the gold standard in pain management after
thoracic surgery [26]. However, the effectiveness
of TE may be limited by a considerable failure rate,
the risk of urinary retention and a greater incidence
of postoperative hypotension [5], and TPB remains
a technically challenging procedure with a steep
learning curve and risk of bradycardia and hypoten-
sion, local anaesthetic toxicity, and pneumothorax,
limiting its use [6, 7, 27]. Using fascial plain blocks
can eliminate many of these limitations and expand
available pain management options after thoracic

surgery. ESPB is non-inferior to TPB for postopera-
tive analgesia after VATS surgery and was found to
be an effective strategy for postoperative analgesia
in this surgery [9, 10] with substantial reproducibil-
ity and a smaller risk of complications [28].

We are aware of several limitations of our study.
First, the concept of optimal pain management after
thoracic surgery is the centre of an ongoing debate,
and the clinical significance of defining it by reduc-
tions in the NRS score has been subjected to a com-
prehensive critique [14, 29]. Other measures of pain
relief can provide a more patient-centred approach
to postoperative pain management [29]. However,
reduction of the NRS score has been measured in
several studies, and it can be used as a benchmark
against which our findings can be compared. Second,
it is a single-centre observational study, and its rela-
tively small sample size may have been underpow-
ered to detect some clinically significant associations.
On the other hand, our results highlight the need for
larger-scale multicentre studies to delineate the po-
tential role of ESPB to diminish the incidence of CNP
or its influence on the quality of life. Third, we did not
obtain a baseline (before surgery) QoL assessment,
which prevented us from evaluating the potential
impact of VATS in that domain, or whether surgery
exacerbated specific health complaints measured by
EQ-5D. Its strengths include the longitudinal study
design, which allowed us to follow the patients’ peri-
operative care, describe CNP incidence, and assess
these patients’ QoL after VATS with an ESPB.

CONCLUSIONS

ESPB is an alternative, effective and reprodu-
cible analgesic technique for VATS and could be as-
sociated with a low incidence of late-onset CNP and
predominantly “very good” QoL. However, further
randomised studies are needed to evaluate these
potential benefits.
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