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ABSTRACT

Introduction: The high incidence of chronic
postsurgical pain (CPSP) has been a major issue
after breast cancer surgery (BCS). The impact of
regional anesthesia (RA) techniques on CPSP
remains conflicting. In this propensity score-
matched cohort study, we aimed to investigate
the effect of preoperative single-shot erector
spinae plane block (ESPB) adding to general
anesthesia (GA) on the incidence of CPSP at
1 year following BCS.
Methods: Data of adult female patients who
underwent unilateral BCS between October
2019 and June 2020 were retrospectively col-
lected. Patients were grouped to ESPB combined
with GA (ESPB ? GA) and GA alone, respec-
tively. All patients were prospectively followed
up at 1 year after surgery. CPSP and neuropathic
pain (NP) were measured using the brief pain
inventory–short form (BPI-SF) and ID Pain scale.
Eleven confounding factors were managed by
propensity score matching (PSM) to achieve
between-group balance. The primary outcome
was the incidence of CPSP at 1 year after BCS.
The secondary outcomes include proportion of
NP, severity, and interference of CPSP at 1 year

after surgery, acute postoperative pain, postop-
erative nausea and vomiting (PONV), hospital
length of stay (LOS), and adverse events.
Results: After PSM, data for 194 patients were
available for analysis (97 in each group). No
significant difference in the incidence of CPSP
(P = 1.000) nor percentage of patients with NP
(P = 0.442) was found between the two groups.
Both matched groups had similar intensity of
CPSP (P = 0.547) measured by BPI-SF as well as
the rates of moderate to severe CPSP (P = 1.000).
A significant decrease in acute pain scores
(P = 0.043) and rates of rescue analgesics
demand (P = 0.042) were observed in the
ESPB ? GA group compared to the GA group.
Multivariate logistic regression on the total
study cohort showed that axillary lymph node
dissection (ALND) (OR 3.541, 95% CI:
1.273–9.851, P = 0.015), radiotherapy (OR
1.918, 95% CI: 1.067–3.448, P = 0.029) and
acute postoperative pain within 24 h (OR 2.109,
95% CI: 1.097–4.056, P = 0.036) were indepen-
dent risk factors for the development of CPSP.
Conclusions: We found that preoperative sin-
gle-shot ESPB was not associated with reduced
incidence of CPSP at 1 year after BCS. ALND,
radiotherapy, and acute postoperative pain
within 24 h were independent risk factors for
the development of CPSP after BCS.
Trial Registration: The study was registered in
the Chinese Clinical Trial Registry (ID:
ChiCTR2000038464, date of registration:
September 23, 2020).
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Key Summary Points

Why carry out this study?

Breast cancer surgery (BCS) is associated
with high incidence of chronic
postsurgical pain (CPSP), which may
become a heavy burden to the patient.

Erector spinae plane block (ESPB) has been
applied as a new technique for analgesia
in BCS patients.

We hypothesized that preoperative single-
shot ESPB could reduce the incidence of
CPSP at 1 year following BCS.

What was learned from this study?

This study showed that preoperative
single-shot ESPB adding to general
anesthesia (GA) was not associated with
reduced incidence of CPSP at 1 year
compared with GA alone after BCS.

Axillary lymph node dissection (ALND),
radiotherapy, and acute postoperative
pain within 24 h were independent risk
factors for the development of CPSP after
BCS.

Further randomized controlled studies are
necessary to confirm this conclusion and
more effective multimodal approaches
should be considered on the prevention of
CPSP after BCS.

INTRODUCTION

Being the most frequently diagnosed type of
female malignancy, breast cancer accounts for a
large number of cancer-related deaths world-
wide [1]. Besides, patients that have undergone
breast cancer surgery (BCS) are often left with
chronic postsurgical pain (CPSP) with a

prevalence up to 78% of the survivors [2]. CPSP
may gravely impair quality of life and become a
heavy burden to BCS patients [3, 4]. The
mechanism of CPSP remains unclear but several
risk factors including younger age, chemother-
apy and radiotherapy, axillary lymph node dis-
section (ALND), preoperative anxiety and
depression, as well as preexisting pain condi-
tions or poorly controlled postoperative pain
have been identified in epidemiologic studies
[5, 6].

Several regional anesthesia (RA) techniques
including paravertebral block (PVB), serratus
anterior plane block (SAPB), pectoral nerves
(PECS) block, and the more recent erector spi-
nae plane block (ESPB) have been applied for
acute pain control after BCS [7–10]. However,
the influence of RA techniques on CPSP has
been sparsely investigated and remains contro-
versial. Findings of small studies suggested that
PVB might have a preventive effect on the
development of CPSP [11, 12]. Unfortunately,
in a recently published large randomized con-
trolled trial, no significant impact of PVB on the
incidence of CPSP and the rate of neuropathic
pain (NP) had been observed [13]. ESPB is a
comparatively novel interfascial plane block
that targets away from the pleura, aiming to
inject local anesthetics between erector spinae
muscle and the thoracic transverse process [14].
It has been used as a postoperative analgesia
technique in variety of surgical disciplines and
shown to provide similar analgesic effects
compared to PVB [15, 16]. However, studies
evaluating the effectiveness of preoperative
ESPB on CPSP after BCS are still scarce.

The practice of preoperative ultrasound-gui-
ded ESPB was introduced in 2019 in our center,
therefore we conducted this propensity score-
matched cohort study to assess its clinical
effects. We hypothesized that there would be
differences in incidence of CPSP between
patients who receive preoperative ultrasound-
guided single-shot ESPB combined with general
anesthesia (GA) and those who receive GA alone
at 1 year following BCS.
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METHODS

Design and Patients

The study protocol was ethically approved by
the Ethical Review Committee of Peking
University People’s Hospital on September 1,
2020 (No. 2020PHB222-01) and prospectively
registered at http://www.chictr.org.cn with the
trial identifier ChiCTR2000038464 on Septem-
ber 23, 2020. The study was conducted at Pek-
ing University People’s Hospital in accordance
with the Declaration of Helsinki. All partici-
pants provided informed consent to participate
in the study.

This was an ambispective cohort study. Data
were retrospectively collected on all female BCS
patients aged[ 18 years and operated from
October 2019 through June 2020 under general
anesthesia (GA) with or without preoperative
ultrasound-guided single-shot ESPB. All the
enrolled patients were prospectively followed
up at 1 year after surgery.

The exclusion criteria were as follows: male
sex, American Society of Anesthesiologists
(ASA) physical status greater than III, diagnosed
mental disorder or psychiatric history,
unknown type of anesthesia, unsuccessful
block, bilateral breast surgery, stage IV breast
cancer, coexisting malignancy, history of breast
cancer surgery, reconstruction surgery, history
of other chronic pain conditions.

Patients were grouped into preoperative
ESPB combined with GA (ESPB ? GA group) or
GA alone (GA group). ESPB has been introduced
in our center as a new analgesic technique for
BCS patients since 2019. It was not routinely
used due to patient condition or the attending
anesthesiologists’ preference in the time period
of our record. All the operations were con-
ducted by five surgeons experienced in BCS.

Perioperative Management

All patients having BCS routinely receive GA
using a combination of intravenous (IV)
propofol or etomidate, muscle relaxant and
opioid based analgesia. Either a laryngeal mask
airway (LMA) or endotracheal tube was used to

maintain the airway. Propofol and remifentanil
infusion were titrated to achieve bispectral
index (BIS) value between 45 and 60, non-in-
vasive blood pressure and heart rate within ±

20% variation from baseline levels. Choice of
volatile anesthetic agent (sevoflurane) was at
the discretion of the attending anesthesiolo-
gists. Unless contraindicated, all patients
received IV flurbiprofen axetil 100 mg as a rou-
tine analgesic with tropisetron 5 mg for post-
operative nausea and vomiting (PONV)
prophylaxis. Patients were transferred to the
recovery room whereby postoperative pain
severity was rated by anesthesia nurses using
numeric rating scale (NRS) score ranging from 0
to 10. If the patient requested analgesia or
reported a NRS score of 4 or greater, IV fentanyl
50–100 lg was injected as a rescue analgesic.

Ultrasound-Guided ESPB

All blocks were performed preoperatively in the
block room as an analgesic adjuvant to GA by
four attending anesthesiologists with experi-
ence in ESPB. Patients were given midazolam
1–2 mg IV for sedation before blocks were per-
formed. With the patients placed in the lateral
position, a low-frequency linear ultrasound
scanner (Flex Focus 500, BK Medical APS) was
initiated on the spinous process in the
parasagittal plane and then slid 2–3 cm laterally
to make the tips of transverse process clearly
visualized at T3 and T5 level. The following
muscles could be seen from superficial to deep
layer that were trapezius, rhomboid major, and
erector spinae muscle. Then a 22-gauge block
needle (100 mm, Plexu-fix; B. Braun, Germany)
was inserted using in-plane technique to reach
the interfascial plane between the transverse
process and the erector spinae muscle. Follow-
ing confirmation of the accurate position of the
needle tip with 3–5 ml normal saline solution,
30 ml of 0.4% ropivacaine was injected under
ultrasound guidance. Block success was defined
as reduced sensitivity to cold and pinprick
stimuli as compared with the contralateral side
at least one dermatomes 20 min after local
anesthetic injection.

Pain Ther (2022) 11:93–106 95

http://www.chictr.org.cn


Data Collection and Outcome
Measurements

An independent researcher reviewed the
patients’ individual electronic medical docu-
ments and the regional block records, and the
following data were extracted retrospectively:
demographic data including age, ASA classifi-
cation, weight, height, body mass index (BMI),
type, duration and date of surgery, axillary sur-
gery, postoperative acute pain score within
24 h, postoperative rescue analgesia, use of
perioperative nonsteroidal anti-inflammatories
(NSAIDs), PONV, adverse events, adjuvant
therapies including chemotherapy, radiother-
apy, targeted therapy and endocrine therapy.
Surgical type was categorized as follows: simple
mastectomy, modified mastectomy, and con-
servative breast surgery including segmental

mastectomy and skin sparing mastectomy.
Axillary procedures were categorized according
to whether sentinel lymph node biopsy (SLNB),
ALND, or no axillary surgery was used.

Two researchers who were blinded to the
group assignment interviewed the patients at
1 year postoperatively according to the date of
surgery via telephone from October 1, 2020.
The presence of CPSP was defined as pain that
develops after the surgical procedure and per-
sisting at least 3 months after surgery, and that
was unrelated to other reasons (e.g., recurrence
of disease or inflammation) [17]. The patients
with CPSP were asked to locate specific regions
of the pain: (1) the surgical area; (2) the axilla;
(3) the ipsilateral arm; (4) the ipsilateral thorax.
The brief pain inventory–short form (BPI-SF)
was adopted to evaluate severity and impact of
pain on daily functions [18, 19]. Pain severity
was rated on four items by an 11-point scale

Fig. 1 Flow diagram of case selection. PVB paravertebral block; SAPB serratus anterior plane block; PECS pectoral nerves;
GA general anesthesia; ESPB erector spinae plane block; PSM propensity score matching
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from no pain (0) to the worst pain imaginable
(10). Pain interference with daily functions on
seven items was also assessed on an 11-point
scale (0, no interference and 10 complete
interference). Moderate-to-severe pain was
defined as an average score of 4 or greater on the
single item of BPI-SF. The ID Pain scale was used
as a validated assessment of NP which is a six-
item questionnaire used as a screening tool to
discriminate nociceptive and neuropathic pain
[20]. An ID Pain score of 2 or more was

indicative of having NP. Follow-up was con-
cluded on June 30, 2021.

The primary outcome was incidence of CPSP
at 1 year following BCS. The secondary out-
comes include proportion of NP, severity and
interference of CPSP, acute postoperative pain
within 24 h, postoperative rescue analgesia,
PONV, hospital length of stay (LOS), and
adverse events (pneumothorax, hematoma,
local anesthetic toxicity).

Table 1 Patient characteristics for the total and propensity-matched cohorts

Total cohort Matched cohort

GA (n = 259) ESPB 1 GA
(n = 102)

P GA (n = 97) ESPB 1 GA
(n = 97)

P

Age (year) 58.0 (49.0, 66.0) 52.0 (43.8, 63.2) 0.030 55.0 (44.0, 64.0) 53.0 (45.0, 64.0) 0.843

BMI (kg/m2) 24.3 (22.1, 27.0) 23.5 (21.0, 26.1) 0.041 23.8 (21.9, 25.7) 23.8 (21.7, 26.3) 0.942

ASA physical status 0.309 0.532

I 81 (31.3) 39 (38.2) 34 (35.1) 36 (37.1)

II 167 (64.5) 57 (55.9) 60 (61.9) 55 (56.7)

III 11 (4.2) 6 (5.9) 3 (3.1) 6 (6.2)

Surgical type 0.488 0.901

Simple mastectomy 98 (37.8) 33 (32.4) 33 (34.0) 31 (32.0)

Modified radical mastectomy 79 (30.5) 39 (38.2) 33 (34.0) 36 (37.1)

Breast conservation surgery 82 (31.7) 30 (29.4) 31 (32.0) 30 (30.9)

Axillary surgery 0.244 0.771

ALND 97 (37.5) 45 (44.1) 40 (41.2) 42 (43.3)

No axillary surgery or SLNB 162 (62.5) 57 (55.9) 57 (58.8) 55 (56.7)

Surgical time (min) 76.0 (58.0, 98.0) 74.5 (53.0, 94.2) 0.272 76.0 (58.5, 97.5) 74.0 (53.0, 94.5) 0.340

Perioperative NSAIDs 211 (81.5) 83 (81.4) 0.981 83 (85.6) 79 (81.4) 0.443

Chemotherapy 153 (59.1) 61 (59.8) 0.902 57 (58.8) 56 (57.7) 0.877

Radiotherapy 93 (35.9) 29 (28.4) 0.182 28 (28.9) 28 (28.9) 1.000

Targeted therapy 44 (17.0) 16 (15.7) 0.764 16 (16.5) 16 (16.5) 1.000

Endocrine therapy 168 (64.9) 56 (54.9) 0.081 56 (57.7) 55 (56.7) 0.880

Data are presented as median (interquartile range) or number (percentage)
GA general anesthesia, ESPB erector spinae plane block, BMI body mass index, ASA American Society of Anesthesiologists,
ALND axillary lymph node dissection, SLNB sentinel lymph node biopsy, NSAIDs non-steroidal anti-inflammatory drugs
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Statistical Analysis

Data distribution was evaluated using the Sha-
piro–Wilk normality test. The study results for
continuous variables were presented as
mean ± SD or median with interquartile range
(IQR) as appropriate and analyzed with the
independent samples t test or Mann–Whitney
U test. Categorical variables were expressed as
frequencies and percentages, and comparison
was performed by the Chi-squared or Fisher’s
exact test when appropriate. Statistical analysis
was conducted with SPSS 24.0 (IBM Corp.,
Armonk, NY, USA).

To help reduce the selection bias caused by
confounding variables and the differences
between the groups at baseline, propensity
score matching (PSM) was performed in which
we chose analgesia type as the dependent vari-
able. The propensity score was calculated by
logistic regression analysis. The following 11
confounders with a relevant effect on the study
outcome due to their influence on the presence
of CPSP were considered: age, BMI, ASA classi-
fication, surgical type, axillary surgery, surgical
time, perioperative NSAIDs, chemotherapy,
radiotherapy, targeted therapy, and endocrine
therapy [5, 21].

The nearest neighbor method was used to
match the patients in a 1:1 ratio with the caliper
set at 0.1 standard difference of the estimated
propensity score. The balance of baseline
covariates between groups was deemed accept-
able when the standardized mean difference
(SMD) was below 10%. Unpaired cases were
discarded from analysis. Statistical difference
was defined as a two-tailed P\0.05.

RESULTS

A total of 582 patients underwent BCS from
October 2019 to June 2020 were investigated for
eligibility, of which 361 patients (ESPB ? GA
group, n = 102; GA group, n = 259) were inclu-
ded in the analysis (Fig. 1).

The demographic characteristics and peri-
operative data for the total study cohort are
presented in Table 1. The sensory block upper
level of ESPB was at T2 (T1–T3) and lower level
at T6 (T6–T8), whereas the median number of
dermatomes blocked was 3 (2–4). Significant
statistical differences were detected for age and
BMI between the groups before matching. After
PSM, 97 patients remained in each group. A
good matching balance was achieved with all

Fig. 2 Standardized mean difference of each study variable in the unmatched and matched samples. BMI body mass index;
ASA American Society of Anesthesiologists; NSAIDs non-steroidal anti-inflammatory drugs
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SMDs of the study variables were less than 10%
in the matched cohort (Fig. 2).

The overall incidence of CPSP at 1 year fol-
lowing BCS before matching was 35.4% (128 of
361), with 38.3% (49 of 128) satisfying the ID
pain criteria for the diagnosis of NP. CPSP was
reported by 74.2% (95 of 128) of the patients to
be located in the surgical breast area, whereas
43.8% (56 of 128) in the axilla, 33.6% (43 of
128) in the ipsilateral arm, and 22.7% (29 of
128) in the ipsilateral thorax. The characteristics
of pain were described as needle pain (67.5%),
burning pain (33.2%), shooting pain (28.5%),
and numbness (9.3%). Moderate-to-severe CPSP
was reported by 11.7% (15 of 128).

After PSM, the incidence of CPSP were simi-
lar (P = 1.000) between the groups (Table 2).
There was no difference in the patients who had
reported an ID pain score indicative of NP
among the matched groups (P = 0.442). The
severity of CPSP (P = 0.547) and interference of
pain on daily functions (P = 0.376) did not dif-
fer between the study groups, as measured by
subscale total scores on BPI-SF, respectively.
There was no statistical difference (P = 1.000) in
the rate of moderate-to-severe CPSP between
the two groups (Table 2).

The highest NRS scores of acute postopera-
tive pain within 24 h were significantly reduced
in the ESPB ? GA group comparing to the GA
group (P = 0.043). As shown in Table 2, post-
operative rescue analgesia demand within 24 h
was statically lower in the ESPB ? GA group
than in the GA group (P = 0.042). The incidence
of PONV was significantly lower in the ESPB ?

GA group compared to the GA group
(P = 0.031). There was no statistical difference
(P = 0.244) in the hospital LOS between the two
groups (Table 2). No clinical evidence of pneu-
mothorax, hematoma, or other serious compli-
cations associated with ESPB were observed.

Considering that data of 167 patients were
missing during the matching, and the incidence
of CPSP was similar between the matched
groups, we performed an additional logistic
regression analysis on overall patients. The
potential risk factors for the development of
CPSP were compared in Table 3. Three signifi-
cant risk factors were identified by multivariate
logistic regression: ALND (OR 3.541, 95% CI:
1.273–9.851, P = 0.015), radiotherapy (OR
1.918, 95% CI: 1.067–3.448, P = 0.029) and
acute postoperative pain within 24 h (OR 2.109,
95% CI: 1.097–4.056, P = 0.036), as shown in
Table 4.

DISCUSSION

In this study, we found no significant associa-
tion between preoperative single-shot ESPB and
a lower incidence of CPSP at 1 year after BCS.
Proportion of NP, as well as severity and inter-
ference of CPSP, were also similar for patients

Table 2 Outcome measurements for the propensity-mat-
ched cohorts

GA
(n = 97)

ESPB 1 GA
(n = 97)

P

Primary outcome

Incidence of CPSP 32 (33.0) 32 (33.0) 1.000

Secondary outcomes

Proportion of NP 14 (43.8) 11 (34.4) 0.442

Severity of CPSP 0 (0, 1) 0 (0, 1) 0.547

Interference of CPSP 0 (0, 0) 0 (0, 0) 0.376

Moderate to severe

CPSP

3 (9.4) 3 (9.4) 1.000

Highest acute

postoperative pain

score within 24 h

3 (2, 4) 2 (1, 2) 0.043

Use of rescue

analgesics within

24 h

6 (6.2) 2 (2.1) 0.042

PONV 16 (16.5) 7 (7.2) 0.031

LOS in hospital

(days)

7 (5, 9) 7 (5, 8) 0.244

Data are presented as median (interquartile range) or
number (percentage)
GA general anesthesia, ESPB erector spinae plane block,
CPSP chronic postsurgical pain, NP neuropathic pain,
PONV postoperative nausea and vomiting, LOS length of
stay
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Table 3 Demographic characteristics and clinical data of patients with or without CPSP in the total cohort

Patients with CPSP
(n = 128)

Patients without CPSP
(n = 233)

P

Age (years) 0.029

\ 45 18 (14.1) 56 (24.0)

45 B age\ 65 75 (58.6) 106 (45.5)

C 65 35 (27.3) 71 (30.5)

BMI (kg/m2) 0.433

\ 24.0 56 (43.8) 115 (49.4)

24.0 B BMI\ 28.0 48 (37.5) 85 (36.5)

C 28.0 24 (18.8) 33 (14.2)

ASA physical status 0.313

I 49 (38.3) 71 (30.5)

II 73 (57.0) 151 (64.8)

III 6 (4.7) 11 (4.7)

Surgical type 0.711

Simple mastectomy 46 (35.9) 85 (36.5)

Modified radical mastectomy 39 (30.5) 79 (33.9)

Breast conservation surgery 43 (33.6) 69 (29.6)

Axillary surgery 0.295

ALND 55 (43.0) 87 (37.3)

No axillary surgery or SLNB 73 (57.0) 146 (62.7)

Surgical time (min) 77.5 (60.2, 98.8) 75.0 (53.5, 96.5) 0.158

Perioperative NSAIDs 113 (88.3) 181 (77.7) 0.103

Chemotherapy 83 (64.8) 131 (56.2) 0.111

Radiotherapy 56 (43.8) 66 (28.3) 0.003

Targeted therapy 25 (19.5) 35 (15.0) 0.271

Endocrine therapy 86 (67.2) 138 (59.2) 0.136

Type of anesthesia 0.439

GA 95 (74.2) 164 (70.4)

ESPB ? GA 33 (25.8) 69 (29.6)
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receiving ESPB combined with GA and GA
alone.

The incidence of CPSP after BCS varied from
25 to 78% in previous studies [2]. This may
partially be attributed to different definitions of
chronic pain. Our study showed that the overall
incidence of CPSP was 35.4% at 1 year after BCS,
which was within the range of previously
reported incidences. Although the mechanism
of CPSP remains unclear, evidence has sug-
gested that peripheral and central sensitization
may play an important role in the development
of chronic pain after surgery [17]. Theoretically,
RA could alleviate acute postoperative pain by
blocking peripheral nociceptive input into the
spinal cord, which contributed to spinal sensi-
tization. Previous studies have reported that
PVB and PECS could reduce incidence of
chronic pain after breast surgery [22–24]. In a
recent meta-analysis, the use of single-shot PVB
has been shown to be protective against CPSP at
6 months following BCS, but the studies inclu-
ded are weakened by methodological limita-
tions [12]. However, our study found that the
effect of a single-shot ESPB might be limited on
prevention of CPSP at 1 year after BCS. The
contrasting results may be partially explained
by different RA techniques used in our study
and the previous ones. In fact, differences in
analgesic effects between the block techniques
for BCS patients have been found in some
studies [25–27], which indicates that ESPB and
PVB may have different mechanisms of action
[28, 29]. The most possible mechanism of
analgesia for ESPB is a direct effect of local
anesthetics via diffusion to the erector spinae

muscle within the costotransverse foramen
region with possible spread to the paravertebral
space which is the main target of PVB [30].
However, the extent of craniocaudal spread to
the adjacent tissue compartments and the sen-
sory blockade of ESPB varied greatly. Our study
showed a median number of anesthetized der-
matomes of 3. which was comparatively smaller
than other studies that reported significant
local anesthetic distribution with a single ESPB
injection [14].

The high risk of NP after BCS might be
another possible explanation for our findings
on the primary outcome. In agreement to pre-
vious studies, we found that 38.3% of the
patients who developed chronic pain after BCS
described a neuropathic component [31, 32].
Moreover, our study also confirmed that a sub-
stantial proportion of patients reported CPSP as
moderate to severe in nature, which is in
accordance with previous study [2]. Due to the
cancer-related multimodal treatment, chronic
pain after BCS is often described as a mixed
pain, which consists predominantly of a neu-
ropathic nature and partially related to intra-
operative nerve injury [33, 34]. Although RA
may prevent chronic pain after certain types of
surgeries with a low risk of NP, the situation
may be different for surgeries with a high risk of
NP, such as BCS [23].

Although no association of ESPB and
reduced incidence of CPSP was found in our
study, we still confirmed that ESPB markedly
improve postoperative analgesia and reduce
rescue analgesics after BCS, which is in line with
the existing literature [25, 35]. In addition, the

Table 3 continued

Patients with CPSP
(n = 128)

Patients without CPSP
(n = 233)

P

Highest acute postoperative pain score within

24 h

3 (2, 4) 2 (2, 3) 0.028

Data are presented as median (interquartile range) or number (percentage)
CPSP chronic postsurgical pain, BMI body mass index, ASA American Society of Anesthesiologists, ALND axillary lymph
node dissection, SLNB sentinel lymph node biopsy, NSAIDs non-steroidal anti-inflammatory drugs, GA general anesthesia,
ESPB erector spinae plane block
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Table 4 Multivariate logistic regression analysis for the development of CPSP in the total cohort

OR 95% CI P

Age (years)

\ 45 2.136 0.923–4.940 0.076

45 B Age\ 65 0.870 0.478–1.581 0.648

C 65 Reference

BMI (kg/m2)

\ 24.0 1.867 0.922–3.780 0.083

24.0 B BMI\ 28.0 1.716 0.852–3.458 0.131

C 28.0 Reference

ASA physical status

I 0.480 0.145–1.591 0.230

II 0.901 0.298–2.723 0.853

III Reference

Surgical type

Simple mastectomy 0.706 0.360–1.383 0.311

Modified radical mastectomy 1.909 0.719–4.766 0.108

Breast conservation surgery Reference

Axillary surgery

ALND 3.541 1.273–9.851 0.015

No axillary surgery or SLNB Reference

Surgical time (min) 0.995 0.986–1.004 0.295

Perioperative NSAIDs 1.109 0.970–3.056 0.125

Chemotherapy 1.041 0.573–1.890 0.895

Radiotherapy 1.918 1.067–3.448 0.029

Targeted therapy 1.266 0.659–2.432 0.479

Endocrine therapy 1.325 0.800–2.195 0.274

Type of anesthesia

GA 1.042 0.614–1.768 0.880

ESPB ? GA Reference

Acute postoperative pain score within 24 h 2.109 1.097–4.056 0.036

OR odds ratio, CI confidence interval, BMI body mass index, ASA American Society of Anesthesiologists, SLNB sentinel
lymph node biopsy, ALND axillary lymph node dissection, NSAIDs non-steroidal anti-inflammatory drugs, GA general
anesthesia, ESPB erector spinae plane block
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rate of PONV and postoperative rescue analgesia
were significantly differed between the two
study groups, which may partly demonstrate
the opioid-sparing effect of ESPB and its
potential to facilitate recovery. PVB has been
demonstrated to be one of the most effective RA
techniques for acute postoperative pain man-
agement. However, it is also challenging to
perform the block proximate to the pleura and
central neuraxial system. ESPB is a relatively
safer method which target away from the
pleura. In our study, no episodes of pneu-
mothorax, epidural administration and other
serious complications that related to nerve
block were observed, suggesting the safety of
ESPB under ultrasound guidance with reduced
risks associated with conventional thoracic
epidural analgesia (TEA) and PVB.

The etiology of CPSP is multifactorial. Con-
sistent with previous studies exploring predic-
tors of chronic pain after BCS, our study
suggests that ALND, radiotherapy, and acute
postoperative pain appear to be the risk factors
of CPSP [6, 36]. Thus, multimodal approaches
including both surgical and anesthetic tech-
niques should be utilized for the purpose of
minimizing the occurrence of CPSP. The effects
of perioperative pregabalin, ketamine therapy,
and lidocaine infusion on prevention of CPSP
after BCS have also been investigated in some
randomized trials, which showed promising
results [37–39]. Therefore, further studies based
on multimodal strategies will be needed, con-
sidering the high rates of CPSP and the high
proportion of NP after BCS.

There are several limitations to our study.
First, due to the non-randomized design and
monocentric nature of this study, the results
only indicate association between the covariates
of interest and may not be representative in
larger population. Second, although PSM
method could help lower the risk of confound-
ing bias and selection bias, we could only
account for confounders of which relevant data
were documented. For instance, psychological
status as well as pain threshold should be taken
into consideration. Third, different techniques
of ESPB may change the effects of the block.
That said, the number of injection levels, type,
volume, and concentration of local anesthetics

might affect the sensory blockade and analgesic
effects. Fourth, we did not compare the effects
of ESPB with other blocks on CPSP after BCS.
Fifth, due to the complex sensory innervation
of the breast and nipple area, nerves other than
upper thoracic spinal nerves may be involved,
making a single block with ESPB less effective.
Conversely, the main strength of this study was
being the first study to evaluate effects of ESPB
on chronic pain at 1 year in patients undergo-
ing BCS.

CONCLUSIONS

In conclusion, our results revealed that a pre-
operative single shot of ESPB combined with GA
was not associated with lower incidence of CPSP
at 1 year compared with GA alone after BCS.
ALND, radiotherapy, and acute postoperative
pain within 24 h were independent risk factors
for the development of CPSP after BCS. How-
ever, the limitations of the study do not permit
us to be conclusive on this argument. Further
well-conducted randomized controlled studies
should be needed to confirm the results.
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