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ABSTRACT

Background: Nerve block shows some potential in alleviating pain after mammaplasty. This systematic
review and meta-analysis aims to investigate the efficacy of nerve block for pain control after
mammaplasty.

Methods: The databases including PubMed, EMbase, Web of science, EBSCO, and Cochrane library data-
bases are systematically searched for collecting the randomized controlled trials (RCTs) regarding the
impact of nerve block on pain intensity after mammaplasty.

Results: This meta-analysis has included four RCTs. Compared with the control group after mammaplasty,
nerve block results in remarkably reduced pain scores. At 1, 3, and 6h, the scores are —1.84; —2.49 to
—1.20 (mean difference (MD; 95% confidence interval (Cl)); p <.00001, —1.04; —1.47 to —0.62; p <.00001;
and —0.96; —1.48 to —0.43; p=.0004, respectively. At 24 h, nerve block shows no significant impact on
pain scores: 0.31; —1.05 to 0.43; p=.41. The standard MD of analgesic consumption is significantly
reduced after nerve block: —1.27; —1.73 to —0.82; p <.00001.

Conclusions: Nerve block is associated with substantially reduced pain intensity at 1h, 3h, and 6h, as
well as decreased analgesic consumption after mammaplasty. Therefore, a nerve block is a valuable tool
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for postoperative care after mammaplasty and should be recommended for the surgery.

Introduction

Mammaplasty such as breast reconstruction and augmentation
commonly results in significantly high level of acute postoperative
pain which may cause poor recovery and the development of
chronic postoperative pain [1-3]. Many methods have been devel-
oped to reduce the pain after mammaplasty, and they mainly
include intravenous analgesics, indwelling pain catheters, and sim-
ple irrigation or infiltration of local anesthetics [4-7]. However,
they have no consistent benefits.

Nerve blocks are reported to be effective for pain relief and
have the ability to prolong the time to first analgesic requirement
[8-10]. The paravertebral block is known as the regional anesthe-
sia modality and obtains great popularity. Paravertebral block
using bupivacaine serves as an adjunct to general anesthesia for
breast cancer surgery and shows a significant reduction in early
postoperative pain scores at 30, 60, 90, and 120 min and 6 h after
the surgery [11]. However, in one RCT involving 47 patients
undergoing breast reconstruction, intraoperative intercostal and
pectoral nerve blocks with 0.25% bupivacaine and 4mg of dexa-
methasone are found to have no significant effect on overall qual-
ity of recovery and pain control [12].

Recently, several studies on the effect of nerve block on pain
intensity after mammaplasty have been published, and the results
have been conflicting [12-14]. Considering these inconsistent
effects, we, therefore, conduct a systematic review and meta-ana-
lysis of randomized controlled trials (RCTs) to evaluate the efficacy
of nerve block on pain management after mammaplasty.

Materials and methods

Preferred Reporting Items for Systematic Reviews and Meta-ana-
lysis statement [15] and the Cochrane Handbook for Systematic
Reviews of Interventions [16] are used for the performance of this
systematic review and meta-analysis. Two investigators have inde-
pendently searched articles, extracted data, and assessed the
quality of included studies.

Literature search and selection criteria

Several databases including PubMed, EMbase, Web of science,
EBSCO, and the Cochrane library are systematically searched using
the keywords: mammaplasty or breast augmentation or breast
reconstruction, and nerve block or paravertebral block or intercos-
tal block. The time in publishing the studies is from January 1990
to December 2019.

The inclusion criteria are as follows: (1) study design is RCT, (2)
patients undergo mammaplasty, and (3) intervention treatments
are a paravertebral block (or intercostal nerve block) versus sham
procedures.

Data extraction and outcome measures

Some information is collected for summarizing the baseline char-
acteristics of patients in the included RCTs, and they include first
author, publication year, sample size, body mass index, the num-
ber of unilateral/bilateral surgery/implant exchange and detail
methods of two groups.
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The primary outcomes are pain scores at 1h and 3h.
Secondary outcomes include pain scores at 6 h and 24 h, analgesic
consumption.

Quality assessment in individual studies

The methodological quality of included RCTs is evaluated using
the Jadad Scale, which is composed of three evaluation elements
including randomization (0-2 points), blinding (0-2 points), drop-
outs, and withdrawals (0-1 points) [17]. One point would be allo-
cated to each element based on the description, randomization
and/or blinding of the included RCTs. The score of the Jadad
Scale has a range from 0 to 5 points, and one study with Jadad
score >3 is thought to have a high quality [18].

Statistical analysis

Review Manager Version 5.3 (The Cochrane Collaboration,
Software Update, Oxford, UK) is used for all statistical analyses.
We have calculated the mean differences (MDs) or standard mean
differences (Std. MDs) with 95% confidence intervals (Cls) for con-
tinuous outcomes (pain scores at 1h, 3h, 6h, and 24 h, analgesic
consumption). Heterogeneity is quantified with the I statistic, and
an * value greater than 50% represents the significant heterogen-
eity. The random-effect model with DerSimonian and Laird
weights is applied for all the meta-analyses regardless of the het-
erogeneity. When the significant heterogeneity presents, sensitiv-
ity analysis is conducted to detect the influence of a single study
on the overall estimate or perform the subgroup analysis.
Publication bias is not evaluated because of the limited number
(<10). p<0.05 is thought to be statistically significant.
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Figure 1. Flow diagram of study searching and selection process.
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Methods
Sham nerve blocks
with normal saline
ropivacaine

alone
Local infiltration with

General anesthesia
General anesthesia

Unilateral/
Bilateral surgery/
implant exchange

10/12/0
8/10/21
1/13/16

Control group

Body
mass index
(kg/m2)
26 (20-30)
27.14+482
205+1.8

Age (years)
50 (42-57),
median (IQR)
51.49+10.19
349+8.0
44+14

Number
22
39
20
30

Methods

Intercostal nerve blocks with
of T1 through T6, plus general

0.25% bupivacaine with
1:200,000 epinephrine and

4 mg of dexamethasone
(volume, 30 ml per side)
unilateral multilevel injection
technique of 1% and 0.5%
ropivacaine with epinephrine
diluted by 1:400,000 into the
ipsilateral paravertebral spaces
anesthesia

(levels T1-7) plus general
anesthesia

Paravertebral block technique by
ropivacaine

Paravertebral blockade with
Thoracic paravertebral block

Unilateral/
Bilateral surgery/
Implant exchange

5/18/0
12/4/19
1/18/22

Nerve block group

Body
mass index
(kg/m?)
26 (23-32)
27.85+4.83
20.1+2.7

Age (years)
48 (43-58),
median (IQR)
48.43+11.48
33.4+10.0
8+ 14

23
35
20
29

Number

Characteristics of included studies.
Author
Lanier (2018)
Wolf (2016)
Gardiner (2012)
Klein (2000)

IQR: interquartile range.

Table 1.

No.
2
3
4



Results
Literature search, study characteristics, and quality assessment

Figure 1 demonstrates the flow chart for the selection process
and detailed identification. Four hundred and sixty-two publica-
tions are searched after the initial search of databases. One
hundred and thirty-four duplicates and three hundred and
twenty-one papers after checking the titles/abstracts are excluded.
Three studies are removed because of the study design and four
RCTs are ultimately included in the meta-analysis [12-14,19].

Table 1 shows the baseline characteristics of four eligible RCTs.
The four studies are published between 2000 and 2018, and the
total sample size is 218. The detail methods of nerve block for
mammaplasty are summarized in Table 1. Three RCTs involve par-
avertebral block [13,14,19] and the remaining one RCT involves
intercostal nerve block [12].

Among the four RCTs, three studies report pain scores at 1h
[12-14], two studies report pain scores at 3h, 6h, 24h [12,13],
and three studies report analgesic consumption [12,13,19]. Jadad
scores of the four eligible studies vary from 3 to 5, and, thus, this
quality assessment confirms these studies with high quality.

Primary outcomes: pain scores in 1h and 3 h

The random-effect model is used for the analysis of primary out-
comes. The results find that compared to control intervention
after mammoplasty, nerve block is associated with substantially
reduced pain scores at 1h (MD = —1.84; 95% Cl=—2.49 to —1.20;
p <.00001) with no heterogeneity among the studies (> =0%,
heterogeneity p=.81, Figure 2) and pain scores at 3h
(MD=-1.04; 95% Cl=-1.47 to —0.62; p<.00001) with no

Nerve block group Control group

udy o 10g '] Mean B ota an a eig
Gardiner 2012 5 33 20 6.5 3 20 10.9%
Lanier 2018 3 1.5 23 5 125 22 64.4%
Wolf 2016 3.03 296 35 461 273 39 24.6%
Total (95% CI) 78 81 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.42, df =2 (P = 0.81); I’ = 0%
Test for overall effect: Z = 5.58 (P < 0.00001)

Figure 2. Forest plot for the meta-analysis of pain scores in 1h.

Lanier 2018 4

0.5
Wolf 2016 2 233 35 326 22 39 16.8%
Total (95% Cl) 58 61 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.20, df = 1 (P = 0.65); I = 0%
Test for overall effect: Z = 4.82 (P < 0.00001)

Figure 3. Forest plot for the meta-analysis of pain scores in 3 h.

Nerve block group Control group

udy or Subgrou Mean a an al Weig
Lanier 2018 4 075 23 5 1.25 22 75.4%
Wolf 2016 1.89 249 35 271 212 39 24.6%
Total (95% Cl) 58 61 100.0%

Heterogeneity: Tau? = 0.00; Chi?=0.08, df =1 (P =0.77); I?= 0%
Test for overall effect: Z = 3.56 (P = 0.0004)

Figure 4. Forest plot for the meta-analysis of pain scores in 6 h.
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heterogeneity among the studies (I>=0%, heterogeneity p =.65,
Figure 3).

Sensitivity analysis

The meta-analysis of pain scores at 1h and 3h has no heterogen-
eity among the included studies, and, thus, we do not perform
sensitivity analysis by omitting one study in each turn or conduct
the subgroup analysis.

Secondary outcomes

In comparison with control intervention after mammaplasty,
nerve block results in significantly reduced pain scores at 6h
(MD=-0.96; 95% Cl=-1.48 to —0.43; p=.0004; Figure 4), but
has no obvious influence on pain scores at 24h (MD=-0.31;
95% Cl=-1.05 to 0.43; p=.41; Figure 5). In addition, a nerve
block can remarkably reduce analgesic consumption after the sur-
gery compared to the control group (Std. MD=-1.27; 95%
Cl=-1.73 to —0.82; p <.00001; Figure 6).

Discussion

Postoperative pain following breast surgery has become a signifi-
cant concern [20-23]. In one prior retrospective cohort study of
132 patients with a tissue expander and implant breast recon-
struction, nerve blocks are associated with less requirement of
morphine and diazepam and shorter length of stay compared
with peri-incisional infiltration [24]. A paravertebral block before
mastectomy with immediate reconstruction also results in the
reduction in the length of stay, time to conversion to oral nar-
cotics, and the episodes of postoperative nausea and vomiting

Mean Difference Mean Difference

Random, 95% ClI IV, Random, 95% CI
-1.50 [-3.45, 0.45] B
-2.00 [-2.81, -1.19] .
-1.58 [-2.88, -0.28] -
-1.84 [-2.49, -1.20] <&
10 5 0 5 10
Favours [experimental] Favours [control]
Mean Difference Mean Difference
and 95% Cl IV, R % Cl
-1.00 [-1.47, -0.53]
-1.26 [-2.30, -0.22] -
-1.04 [-1.47, -0.62] g
-10 5 0 5 10
Favours [experimental] Favours [control]
Mean Difference Mean Difference
and 95% Cl IV.R % Cl
-1.00 [-1.61, -0.39]
-0.82[-1.88, 0.24]
-0.96 [-1.48, -0.43] L 2
-10 5 0 5 10

Favours [experimental] Favours [control]
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59.6%

Lanier 2018 23 22

Mean Difference
IV, R % Cl

Mean Difference
Random, 95% ClI
0.00 [-0.52, 0.52]

4 0.756 4 1
Wolf 2016 1.87 1.59 35 264 2.09 39 40.4% -0.77 [-1.61, 0.07]
Total (95% CI) 58 61 100.0% -0.31 [-1.05, 0.43]
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Test f Il effect: Z = 0.82 (P = 0.41 - 2 0 2 4
est for overall effect: Z = 0.82 (P = 0.41) Favours [experimental] Favours [control]
Figure 5. Forest plot for the meta-analysis of pain scores in 24 h.
Nerve block group Control group Std. Mean Difference Std. Mean Difference

__Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random,95% Cl IV, Random, 95% CI
Klein 2000 0 1 8 5 3 17 16.9% -1.89 [-2.90, -0.87] -
Lanier 2018 92 245 23 114 23 22 36.4% -0.91 [-1.53, -0.29] il
Wolf 2016 108.57 60.31 35 246.15 128.06 39 46.7% -1.34 [-1.84, -0.83] L
Total (95% Cl) 66 78 100.0% -1.27 [-1.73, -0.82] .
Heterogeneity: Tau? = 0.05; Chi? = 2.80, df = 2 (P = 0.25); I = 29% - 1 p 5 5 5 1’0

Test for overall effect: Z = 5.52 (P < 0.00001)

Figure 6. Forest plot for the meta-analysis of analgesic consumption.

[25]. Improved intraoperative compliance and decreased pain
scores are observed after using paravertebral block for subpec-
toral breast augmentation [14].

Our meta-analysis includes intercostal and paravertebral nerve
block following mammaplasty, and the results find that nerve
block can substantially reduce pain scores at 1h, 3h, 6h, and
analgesic consumption, but shows no significant impact on pain
scores at 24 h. These indicate that the short periods of pain relief
can be promoted by nerve block for mammaplasty. The execution
of nerve blocks requires multidisciplinary planning, team coordin-
ation, and preoperative communication between the anesthesi-
ologist, surgeon, and nurses in the operating room and the
recovery room.

A recent meta-analysis shows that paravertebral nerve block is
a feasible and effective method to improve postoperative anal-
gesia after breast surgery [26]. Effective blocking of pain pathways
enables to reduce the acute (surgical) stress response and
improve the quality of recovery [27]. Twelve published studies
(538 patients) report the paravertebral nerve block for breast sur-
gery, and there is no report of systemic toxicity. The overall inci-
dence of complications such as pneumothorax and hypotension is
very low [28,29]. One included RCT also confirms no increase in
nausea and vomiting after nerve block [13].

There are still several limitations. First, only four RCTs are
included in this meta-analysis, and all of them have a relatively
small sample size (n < 100). These may lead to the overestimation
of the treatment effect in smaller trials. Although there is no het-
erogeneity among the included studies, different procedures of
mammaplasty can produce various pain intensity scales which
may affect the pooled results. Finally, intercostal and paravertebral
nerve block are both included in this meta-analysis, and they may
lead to some bias for the pooled effect.

Conclusion

A nerve block can significantly improve pain relief at 1h, 3h, and
6h, and decrease analgesic consumption after mammaplasty.
Therefore, the nerve block is a valuable tool for postoperative
care after mammaplasty.

Favours [experimental] Favours [control]
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