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ABSTRACT
Patients frequently report chronic postsurgical
pain (CPSP) after breast cancer surgery (BCS). The
paravertebral block (PVB) is an effective technique
to reduce acute postoperative pain after BCS, but its
efficacy in preventing CPSP is unclear. This meta-analysis
evaluates the efficacy of PVB in preventing CPSP after
BCS. We searched Medline, Embase, CENTRAL, Database
of Abstracts of Reviews of Effects, ClinicalTrials.gov, and
WHO International Clinical Trials Registry Platform for
studies comparing PVB with control for CPSP prevention
after BCS, from inception to April 2020. The primary
outcome was CPSP at 6 months, and the secondary
outcomes were CPSP at 3 and 12 months, chronic
postsurgical neuropathic pain (CPSNP) at 6 months,
and PVB-related complications. Data were pooled and
analyzed with a random-effects model, and the Grading
of Recommendations, Assessment, Development and
Evaluations (GRADE) system was used to evaluate the
certainty of evidence. A total of 12 studies were included
in the study; data for the 6-month time point from 7
studies (2161 patients) were analyzed, and no difference
was found between PVB and control in terms of efficacy
in preventing CPSP after BCS (risk ratio (RR) 0.82 (95%
CI 0.62 to 1.08)), with a moderate quality of evidence
according to the GRADE system. Similar results were
obtained at 3 and 12 months (RR 0.78 (95% CI 0.57 to
1.06), RR 0.45 (95% CI 0.14 to 1.41), respectively). Data
for the 12-month time point from seven studies (2087
patients) were analyzed and showed that PVB protected
against CPSNP, with low quality of evidence (RR 0.51
(95% CI 0.31 to 0.85)). In conclusion, CPSP was not
found significantly prevented by PVB after BCS despite
the limits in the included studies; nevertheless, PVB could
prevent CPSNP by impacting the transition from acute to
chronic pain.

risk of developing chronic postsurgical neuropathic
pain (CPSNP).8 9 Furthermore, CPSP affects the
quality of life of cancer survivors10 11 and increases
healthcare costs.12
The perioperative pain management appeared as
a major point to reduce the risk of chronification
of pain after surgical trauma.13 The possibility of
preventing CPSP by specific interventions, such as
regional analgesia (RA), has been reviewed.13 RA
may prevent CPSP by limiting the nervous system
remodeling that occurs when a persistent nociceptive stimulus is applied, resulting in hyperalgesia,
allodynia, and sustained wound pain.14
The paravertebral block (PVB) is an RA technique that involves the injection of local anesthetic
close to the spinal nerves emerging from the intervertebral foramina.15 PVB is an effective technique
in reducing acute postoperative pain after breast
surgery.16 17 Two systematic reviews have suggested
that PVB may also prevent the development of
CPSP after breast surgery, but with a low certainty
of evidence due to poor quality or limited power
of the studies included.14 18 A recent prospective
randomized study of the largest sample to date
suggested that PVB did not prevent CPSP after
BCS.19
We hypothesize that the published information
available has advanced and that it may now be
possible to draw more reliable conclusions about
the potential benefits of PVB in preventing CPSP
after breast surgery.
In this systematic review, we aimed to update the
published findings concerning the ability of PVB in
reducing the risk of CPSP at 3, 6, and 12 months
after BCS.

METHODS
Data sources and search strategy
INTRODUCTION
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Breast cancer is the most frequently diagnosed
tumor in women, with an incidence of more than
one million new cases per year.1 Its prognosis has
improved over the last decade with advances in
surgery and adjuvant treatments.2 Chronic postsurgical pain (CPSP), defined as pain lasting for more
than 3 months after surgery,3 is frequently reported
by patients undergoing breast cancer surgery (BCS),
with a prevalence of up to 35%.4 This pain may
have a number of causes: the intercostobrachial
nerve may be damaged, phantom and neuropathic pain may result from injury to the nerves,
and neuromas may form in the scar tissue.5–7 Some
studies also suggested that women with breast
cancer who undergo radiotherapy have a lifelong

The study was registered with the International
Prospective Register of Systematic Reviews (PROSPERO; CRD42020183041). This systematic review
of randomized controlled trials (RCTs) and observational studies was performed in accordance with
the criteria of the Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses statement
and the current recommendations of the Cochrane
Collaboration.20 We searched CENTRAL, Medline
and Embase databases for studies included from
database inception to April 24, 2020, with no
limitations on publication language or status, using
the terms ‘chronic postsurgical pain, persistent
postoperative pain, paravertebral nerve block,
paravertebral block, breast surgery and breast
cancer surgery’. We identified RCTs with the highly
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sensitive search strategy of the Cochrane Collaboration.21 We
also searched the Database of Abstracts of Reviews of Effects
for previous relevant systematic reviews, ClinicalTrials.gov, and
the WHO International Clinical Trials Registry Platform for
completed trials.

Study selection

We retained all studies including adults undergoing elective
BCS. The intervention of interest was paravertebral nerve block
performed with a single-injection technique (single-shot) or a
catheter-based infusion (continuous), including single level or
multiple levels, with any local anesthetic, at any dose, with or
without adjuvants, and for any duration, versus conventional
pain control. A single-
injection technique (single-
shot) could
offer a single-
level block or a multiple-
level block and we
extracted the data as cited in the studies. Two authors (VM and
HH) independently screened the titles, abstracts, and full manuscripts according to the selection criteria. Any disagreement was
discussed with a third author (DF) until consensus was reached.

Data extraction and assessment of risk of bias

Two reviewers (HH and VM) independently extracted data from
each study. Disagreements were resolved by consensus with a
third reviewer (DF). We extracted information about the trials
(first author, year of publication, country, number of arms in
the study, and sponsorship), participants (characteristics of the
population and number of patients randomized and analyzed),
experimental intervention (PVB technique, anesthetic dose, and
level of the nerve block) surgical technique, and adjuvant treatment. Two independent reviewers (HH and VM) assessed the
quality of the trial methodology with the Cochrane Risk of Bias
Tool, with any discrepancies resolved by consensus.22

Outcome measures

The primary outcome was the proportion of patients reporting
CPSP at 6 months. We considered CPSP as defined by the authors.
The type (ie, any pain, neuropathic) and the site (breast, armpit,
arm, and other sites) of pain were identified. The secondary
outcomes were the proportions of patients developing CPSP at 3
and 12 months and CPSNP at 6 months after BCS. The method
used to assess CPSNP was extracted from the studies.

Data synthesis and analysis

For the proportion of patients with CPSP, the treatment effect
was presented as risk ratio (RR), with 95% CI, for dichotomous
data. Heterogeneity was expected and we therefore used the
DerSimonian and Laird random-effects meta-analysis models.
We assessed statistical heterogeneity by inspecting the graphs
and calculating the I² statistic, which describes the proportion
of the variability of effect estimates attributable to heterogeneity rather than sampling error. We interpreted the value of
the I² statistic using the following thresholds: 0%–40%: may not
be important; 30%–60%: may represent moderate heterogeneity; 50%–90%: may represent substantial heterogeneity; and
75%–100%: considerable heterogeneity.23

Rating of evidence quality

We present the primary outcomes of the review in the ‘Summary
of findings’ tables, as recommended in the Cochrane Handbook for Systematic Reviews of Interventions. The quality of
evidence for each outcome was rated according to the Grading
of Recommendations, Assessment, Development and Evaluations (GRADE) Working Group system,24 in five points: risk of
252

Figure 1 Study flow diagram. DARE, Database of Abstracts of Reviews
of Effects; ICTRP, International Clinical Trials Registry Platform.
bias, inconsistency, indirectness, imprecision, and publication
bias. Each point was rated independently by two authors (HH
and VM), with discussion to reach consensus if necessary.

RESULTS
Description of studies

The literature search identified 36 potentially eligible studies.
Following screening of the title and abstract alone, 24 studies
were excluded because they lacked a control group (n=10) or
were review articles (n=14). We therefore included 12 full-text
studies in total in the systematic review and meta-analysis.5 19 25–34
The literature search process is summarized in figure 1. In
total, 2403 patients, randomized to PVB (n=1221) or control
(n=1182), were included in the 12 studies retained. The characteristics of the included studies and the surgical and PVB techniques used are presented in table 1. The relevant outcomes are
presented in table 2. The risk of bias is presented in the bias
graph (figure 2).

Primary outcomes

Among the 12 studies, 7 diagnosed CPSP at 6 months after BCS.
CPSP was identified in 507 of 1102 patients (46%) in the PVB
group and 527 of 1059 patients (49%) in the control group. This
difference was not statistically significant (RR 0.82 (95% CI 0.62
to 1.08)) (figure 3). The quality of evidence according to the
GRADE system was moderate due to heterogeneity (I²=51%)
(table 3).

Secondary outcome

Among the 12 studies, 6 diagnosed CPSP at 3 months after BCS.
CPSP was identified in 108 of 237 patients (45%) in the PVB
group and 108 of 183 patients (59%) in the control group. The
difference in CPSP rates at 3 months did not differ significantly
between the PVB and the control group (RR 0.78 (95% CI 0.57
to 1.06)). The GRADE quality of evidence was moderate due
to imprecision, with the optimal information size not reached
(table 3).
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Table 1

Summary of the characteristics of the included studies and the surgical and PVB techniques

Study

PVB technique

Complications

Type of surgery

Adjuvant therapy

Iohom et al25

Anatomical, continuous, single
level

One ipsilateral Horner’s
syndrome

Lumpectomy, simple
mastectomy, AND

Chemotherapy, radiotherapy None

Other CPSP factors

Kairaluoma et al5

Anatomical, single shot, single
level

Not reported

Simple mastectomy, LNB,
LND

Chemotherapy, radiotherapy Repeated surgery

Ibarra et al28

Neurostimulation, single shot,
unknown

One Horner’s syndrome

MRM

Chemotherapy, radiotherapy None

Xu34

Ultrasound, single shot, single
level

Not reported

RM

Not reported

Elkaradawy et al33

Ultrasound, continuous, single
level

Not reported

Lumpectomy, AND

Chemotherapy, radiotherapy None

Lee32

Anatomical, continuous, single
level

Four failures
Four dislodged catheters

Lumpectomy, SM, AND

Chemotherapy

Karmakar et al30

Anatomical, single shot vs
continuous single level

No major complication

MRM

Chemotherapy, radiotherapy None

Lam31

Ultrasound, single shot, single
level

Not reported

Total mastectomy

Not reported

None

Ilfeld et al29

Ultrasound, continuous, single
level

Not reported

Simple mastectomy, LND

Not reported

None

Abdallah et al26

Ultrasound, single shot,
multiple level

None

Segmental mastectomy
Chemotherapy, radiotherapy Breast reconstructive
with SLNB or ALND, total
surgery
mastectomy with or
without SLNB, MRM, and
SM with implant insertion

Gacio et al27

Anatomical, single shot, single
level

Hypotension (9 vs 3)
SM, MRM, LND
Bradycardia (12.5% vs 7.5%)
Pleural puncture without
PNO

Sessler et al19

Ultrasound, single shot,
multiple level

No major complication
observed

None

Repeated surgery
Postoperative allodynia
days 1, 2, and 3 and
month 3

Chemotherapy, radiotherapy None

Simple mastectomy, MRM, Chemotherapy, radiotherapy None
LND

ALND, axillary lymph node dissection; AND, axillary node dissection; CPSP, chronic postsurgical pain; LNB, lymph node biopsy; LND, lymph node dissection; MRM, modified radical
mastectomy; PNO, pneumothorax; PVB, paravertebral block; RM, radical mastectomy; SLNB, sentinel lymph node biopsy; SM, simple mastectomy.

Among the 12 studies, 4 diagnosed CPSP at 12 months after
BCS. CPSP was diagnosed in 245 of 914 patients (26%) in the
PVB group and 261 of 930 patients (28%) in the control group.
This difference was not statistically significant (RR 0.45 (95% CI
0.14 to 1.41)). The GRADE quality of evidence was moderate
due to heterogeneity (I²=82%) (table 3). CPSNP, diagnosed
6 months after surgery, was analyzed in seven trials,5 19 26–29 33
and a significant difference was found between the PVB and the
control group (RR CI 0.51 (95% CI 0.31 to 0.85)) (figure 4).
The GRADE quality of evidence was low due to heterogeneity
(I²=59%) and performance bias (table 3).
Two trials identified Horner’s syndrome as a complication of
PVB25 28; one trial identified hypotension (nine patients), bradycardia (four patients), and a case of pleural puncture without
pneumothorax27; one identified four dislodged catheters32; and
no major complication was diagnosed in three trials.19 26 30 No
statistical difference was found between groups and the complications of PVB were not reported in five trials.5 29 31 33 34

DISCUSSION

Our meta-analysis provides reliable results suggesting that the use
of PVB does not significantly influence the development of CPSP
not only at 6 months, but also at 3 and 12 months after BCS.
The sample size collected from existing publications provides a
solid basis for this finding, which is consistent with the results of
the most recent large prospective study.19 However, our results
suggest that PVB may influence the development of neuropathic
pain 12 months after BCS.

PVB for preventing chronic pain after BCS

We found no protective effect of PVB on CPSP 6 months after
surgery (RR 0.82 (95% CI 0.62 to 1.08)). This finding is
supported by a moderate quality of evidence due to residual
heterogeneity (I²=51%). This absence of a preventive effect
was confirmed at 3 and 12 months postsurgery. Contrary to our
results, the most recent literature reviews have concluded that
PVB can limit the incidence of CPSP 6 months after BCS.14 18
Our results also contrast with those of Cochrane meta-analyses
reporting that various regional anesthesia techniques, including
PVB, nerve blocks, and local infiltration, can prevent chronic
postoperative pain after BCS. In both these meta-analyses, the
studies included were characterized by small sample sizes, with
few positive studies (one in six and two in seven, respectively)
suggesting a protective effect of PVB on CPSP. The most recent
and largest RCT, which was not primarily designed for the CPSP
outcome, reported no protective effect of PVB in the prevention
of CPSP at 12 months. Combining all the available studies in our
meta-analysis, including the trial performed by Sessler et al,19
we found no clinical effect of PVB on CPSP after breast surgery
at 3, 6, or 12 months. Our sample was significantly larger than
that for the most recent meta-analysis in the field,14 with 493%
more patients (2161 patients vs 439 patients). The discrepancy
concerning the effect of PVB at 6 months reported by Hussain et
al14 seems to be related principally to the addition of the results
from the study by Sessler et al. The sample size analysis based on
Trial Sequential Analysis (TSA method) performed by Hussain
et al suggested that the pooled results were underpowered to
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Table 2

Summary of the characteristics of the study populations of the included trials
Follow-up
(months)

Site of chronic
pain

Pain assessment
method

Neuropathic pain Presurgical
questionnaire
assessment

Physical
function

Psychological
follow-up

Pain/no pain
(PPI and PRI)

2–3

Unspecified

McGill Pain
Questionnaire
(LF)

None

HADS

None

HADS 10 weeks

Kairaluoma et al5

NRS > 3

6 and 12

Breast, axilla, arm, NRS
and other sites

Clinical
examination, QST,
and questions

Profile of Mood
Scales

Ipsilateral
shoulder
function

Profile of Mood
Scales (M1, 3, and 6)

Ibarra et al28

Phantom or
5
neuropathic pain

Breast, axilla, arm, None
and other sites

Questions

Not reported

None

None

None

Study

Pain outcome

Iohom et al25

Xu34

Pain/no pain

3 and 6

Unspecified

None

None

Not reported

Elkaradawy et al33

Neuropathic
pain

3, 6, and 9

Breast, axilla, and
arm

None

Neuropathic Pain
Scale

Depression,
Work and
preoperative pain, sleep
chemotherapy, and
radiotherapy

Mood

Lee32

Pain/no pain

3

Any site

McGill Pain
Questionnaire (SF)

None

BPI, PCS, HADS,
STAI

None

BPI, PCS, HADS

Karmakar et al30

Pain/no pain

3 and 6

Any site

VRS

 

SF-36

Physical health Mental health SF-36
SF-36

Lam31

Pain/no pain

6

Unspecified

None

LANSS score

Not reported

None

None

Ilfeld et al29

No pain–worst
pain

3 and 12

Unspecified

NRS/BPI

Phantom pain

Not reported

BPI and sleep

BPI

Abdallah et al26

Neuropathic
pain

6

Breast, chest, axilla, NRS
and arm

DN4/CNP grading
system

Not reported

None

None

Gacio et al27

Pain/no pain

6

Breast and arm

DN4

HADS, preoperative EORTC
pain, and family
QLQ-C30,
support
EORTC QLQ-
BR23

EORTC QLQ-C30,
EORTC QLQ-BR23

Sessler et al19

Pain/no pain

6 and 12

Not reported (not BPI
designed for CPSP)

Neuropathic Pain
Questionnaire (SF)

Chemotherapy and SF-12
radiotherapy

SF-12

None

None

BPI, Brief Pain Inventory; CNP, chronic neuropathic pain; CPSP, chronic postsurgical pain; DN4, Douleurs Neuropathiques Par 4; EORTC QLQ BR23/C30, European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire; HADS, Hospital Anxiety and Depression Scale; LANSS, Leeds Assessment of Neuropathic Symptoms and Signs; LF,
long form; NRS, Numeric Rating Scale; PCS, Pain Catastrophizing Scale; PPI, present pain intensity; PRI, Pain Rating Index; QST, quantitative sensory testing; SF, short form; STAI,
State-Trait Anxiety Inventory; VRS, Verbal Rating Scale.

demonstrate an effect of treatment at 6 months. According to
their calculation, the amount of data available for the 6-month
time point in the study may be sufficient for reliable confirmation of the absence of decrease in RR ≥30%, but it does not
exclude the possibility of a smaller decrease in the risk of CPSP.
Our results are, therefore, consistent with those of the largest
available RCT,19 suggesting that no effect is detectable 6 months
after BCS.
The results of this meta-analysis suggest that the incidence
of CPSNP 6 months after BCS may be 52% lower in the PVB
group, with a low quality of evidence. The number needed to
treat estimates suggested that 12 (7–56) patients would need to
be treated by PVB to prevent CPSNP in one patient (table 3).
These results are consistent with published findings suggesting
that prolonged afferent interruption by intercostal blocks or
thoracic epidurals may reduce the risk of CPSNP.35 CPSNP

involves specific mechanisms, such as nerve trauma (intercostobrachial neuralgia, injury to the nerves innervating the breast
and armpit), leading to the spontaneous generation of ectopic
impulses and exaggerated excitability, affecting the injured and
even uninjured neighboring sensory afferents. The profound
analgesic effect of regional anesthesia, such as PVB, may reduce
the sensitization underlying CPSNP, therefore accounting for
the specific preventive effect on CPSNP.36 This preventive effect
may be of potential interest because the prevalence of CPSNP is
high after breast surgery, exposing patients to a specific disease
burden.37 Unfortunately, most studies evaluating the incidence of
CPSP after breast surgery do not monitor neuropathic characteristics or use very heterogeneous evaluation tools. In our review,
only 5 of the 12 studies provided this information, and the tools
used for evaluation were heterogeneous. Our results suggest
that further prospective studies are required and should evaluate neuropathic pain specifically, through validated approaches
using a standardized grading system including clinical examination.38 Such studies would provide more information about the
potential benefits of PVB in preventing CPSNP development.

Heterogeneity of the population: PVB and surgery

Figure 2 Risk of bias graph.
254

The patients underwent various types of surgery and it was
not possible to propose a subgroup analysis of this factor. Both
type of surgery and additional surgical traumas, such as axillary
lymph node dissection, can modify the frequency of CPSP.39 This
surgical heterogeneity clearly reduces the validity of our results.
Adjuvant treatments (ie, chemotherapy and radiotherapy) were
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Figure 3 Forest plot of paravertebral block chronic postsurgical pain prevention at 6 months.M-H, Mantel-Haenszel.
offered to 75% of the patients included in this review, and this
factor did not seem to contribute significantly to the heterogeneity of the population.
RA, whatever the site to which the local anesthetic is delivered, is considered one of the most efficient analgesic techniques
after surgery. PVB has been shown to be effective against acute
pain after breast surgery and is equivalent to epidural analgesia.5
A link between the severity of acute pain and the development
of CPSP has been suggested, providing support for aggressive
treatments of acute pain to prevent CPSP.40 One crucial issue
is the confirmation of nerve block efficacy in preventing CPSP.
Confirmation of the nerve block before or after surgery was
performed and obtained in only 2 of the 12 studies included in
this review. The heterogeneity of the PVB techniques has been
previously shown to result in diverse levels of efficacy in CPSP
prevention.14 Indeed, the optimal approach (ie, continuous PVB
or multilevel injection) was used in only 7 of the 12 studies. This
heterogeneity in techniques and the lack of nerve block confirmation may result in the absence of real protection against CPSP.
Furthermore, this invasive technique causes a number of adverse
events (AEs). The reporting of such events was totally absent
from 40% of the studies included. In the seven studies reporting
AEs, the events cited were minor (pleural puncture, technical
failure, Claude Bernard-Horner’s syndrome, hypotension, and
bradycardia). Improvements in technique based on ultrasound
localization of the needle may decrease the frequency of AEs
further. In conclusion, questions remain about whether the
optimal PVB was used both to control acute pain and to prevent
chronic pain, but the usual practice described in these studies
Table 3

is sufficient to test the hypothesis of clinical benefit from PVB.
This technique does not seem to improve CPSP outcomes after
breast surgery.

Strengths and limitations of the meta-analysis
Our meta-analysis has several strengths. Our exhaustive search
included all electronic databases and had no language restrictions.
Our review contained more RCTs and a 493% larger sample
for the 6-month time point than the most recent meta-analysis
by Hussain et al. It provides reliable validity for the negative
results, for a 30% decrease in RR for CPSP at 6 months. We were
also able to analyze the effects of PVB at 3 and 12 months after
surgery, making it possible to paint a general picture of the effect
after surgery. Finally, through subpopulation analysis, we were
able to suggest a specific impact of PVB on the development of
CPSNP.
Our meta-
analysis also has several weaknesses. First, variability in terms of the type of surgery and PVB intervention may
have caused significant heterogeneity. Heterogeneity of data is
represented by the I² score, which was taken into account in
the GRADE method for level of evidence. The GRADE integrates I² score, optimal information on sample size, and bias.
The certainty of evidence was thus considered to range from low
to moderate. Second, analyzing single-shot versus multiple levels
and single-
shot versus continuous infusion is of importance.
Due to the heterogeneity of the techniques used in the studies,
it was not possible to run a subgroup analysis. For instance and
concerning the primary endpoint at 6 months, among the seven

Summary of results
RR, random effect
(95% CI)

Heterogeneity
(I²) (%)

Quality of evidence
(GRADE)

420

0.78 (0.57 to 1.06)

49

NA

5 19 26 28 30 33 34

2161

0.82 (0.62 to 1.08)

51

⊕⊕⊕⊝ 2

Incidence of CPSP at 12 3
months

5 19 29

1826

0.45 (0.14 to 1.41)

82

NA

Incidence of CPSNP at 6 8
months

5 19 26–29 31 33

2087

0.48 (0.27 to 0.85)

59

⊕⊕⊕⊝ 1

Outcomes

Trials (n)

Included studies

Incidence of CPSP at 3
months

6

25 29 30 32–34

Incidence of CPSP at 6
months

7

Participants (n)

NNT

⊕⊕⊕⊝ 1

NA

⊕⊕⊝⊝ 1, 3

12.0 (7–56)

Primary outcome: The level of evidence was assessed by the GRADE method, from very low ⊕⊝⊝⊝ to high ⊕⊕⊕⊕. 1: downgrade for inconsistency (I2 >50%): serious; 2:
downgrade for imprecision: optimal information size not reached: very serious; 3: downgrade for bias.
CPSNP, chronic postsurgical neuropathic pain; CPSP, chronic postsurgical pain; GRADE, Grading of Recommendations, Assessment, Development and Evaluations; NA, not
applicable; NNT, number needed to treat; RR, risk ratio.
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Figure 4 Forest plot of paravertebral block chronic postsurgical neuropathic pain prevention at 6 months. M-H, Mantel-Haenszel.
available studies, six used a single-shot technique and only one a
continuous infusion technique, precluding the analysis between
these two unbalanced subgroups. Finally, many other factors,
such as preoperative chronic pain and psychological or genetic
conditions conferring a predisposition to CPSP following breast
surgery, were not analyzed in this review.41

properly cited, an indication of whether changes were made, and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.
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Homogeneity in the design of future RCTs is necessary to avoid
comparing different approaches. We propose a non-exhaustive
list of items: harmonization of anesthesia technique: use of the
same technical approach (eg, ultrasound-
guided technique),
information on single or continuous infusion administration, and
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CONCLUSION

In conclusion, CPSP was not found significantly prevented by
PVB after BCS despite limitations in the included studies; nevertheless, PVB could prevent CPSNP by impacting the transition
from acute to chronic pain.
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