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Abstract

Background: Chronic pain after breast cancer surgery af-
fects up to 60% of patients. Evidence supports the fact that
pain outwith the surgical site is a significant issue. This
systematic review and meta-analysis sought to evaluate
the prevalence of non-surgical site pain (NSSP) in women
after breast cancer surgery at 6 months post-operatively.
Methods: Adult women with a confirmed breast cancer
diagnosis who had undergone breast cancer surgery were
identified. The outcome pursued was pain outwith the
surgical site measured on either NRS/VRS or VAS rating
scale. CENTRAL, Embase, PubMed, MEDLINE, CINAHL, Psyc-
Info, Web of Science, and Scopus were searched to identify
studies that examined NSSP after breast cancer surgery at 6
months. Data were gathered via pre-piloted Excel forms and
analysed both quantitively and qualitatively. Meta-analysis
was carried out using a random-effects model to assess risk
difference with 95% confidence interval (Cl). Results: A total
of sixteen studies were identified for inclusion. Eleven stud-
ies failed to provide sufficient data and consequently were
analysed qualitatively. Five studies were adequate for quan-
titative analysis, including a total of 995 patients. Meta-
analysis identified a risk difference of 18% (95% Cl:
5-31%) between patients who had breast cancer surgery

and a reference, however, this is low-quality evidence.
Conclusion: This review has highlighted that breast cancer
surgery increases the risk of pain outwith the surgical site
postoperatively. It was additionally identified that NSSP data
are often gathered in research yet rarely presented in results
or highlighted as a primary outcome. As the quality of
evidence was low, research specifying NSSP as a primary
outcome is required to provide more certainty.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

With the advancement in breast cancer diagnostics
and treatment options, prognosis is improving, with a 5-
year overall survival of 85% [1]. This is positive news for
breast cancer patients; however, this increased longevity
brings in survivorship issues, most notably the side effects
of therapies [2]. Chronic post-surgical pain, for example,
is a significant adverse effect with an estimated prevalence
of 21.8% in breast cancer survivors in a large systematic
review [3]. In 2003, Reitman et al. [4] highlighted in their
systematic review that pain and weakness post breast
cancer surgery have significant effects on quality of life.

Novel research has begun to categorise the types of
pain that are recurrently creating issues for women post
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breast cancer surgery. Non-surgical site pain (NSSP),
such as myalgia, neuralgia, and headaches, have been
highlighted by Forget et al. [5] in their paper categorising
chronic pain in high-risk breast cancer patients. They
evaluated chronic pain at 12 months and 24 months post-
surgery, as the definition of chronic pain is pain 3 months
post-surgery [6]. This showed that musculoskeletal pain
was the most prevalent amongst their population, a
finding contrary to the current body of evidence sur-
rounding post-treatment pain for breast cancer therapy as
it was always reported mainly in the site of the “breast
area” [3]. Conversely, a large Danish study identified that
along with pain in the breast region, pain in the axilla, the
side of the body, and the arm (on the surgical side) were
typically described. Therefore, the finding of Forget et al.
[7] that musculoskeletal pain was the most common pain
condition, could be considered either as discordant or as
reflecting an insufficiently studied problem. The aim of
this review is to assess the prevalence of NSSP post-breast
cancer surgery at 6 months.

Methods

This review was carried out according to the guidance of Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
and the Cochrane Handbook for Systematic Reviews of Interventions
(v6.1) (Cochrane Handbook for Systematic Reviews of Interventions,
2021). A protocol for this review was developed in accordance with the
PRISMA recommendations and is registered at PROSPERO (CRD:
42021233905):  https://www.crd.york.ac.uk/prospero/display_record.
php?ID=CRD42021233905.

Eligibility Criteria

Eligible studies adhere to the PICO criteria set out in the
introduction. Population (P): Human adult females with a breast
cancer diagnosis from any setting under secondary care. Inter-
vention (I): Breast cancer surgical treatment with curative intent
including both mastectomy and breast-conserving therapy and no
exclusion based upon adjuvant therapy. Control (C): Not appli-
cable to this review as assessing the prevalence of pain in one
population. It is not possible to achieve a control for breast cancer
surgery as the control would be null treatment and would not be
best practice. Outcome (O): NSSP graded on a measurable pain
scale as advised by IMMPACT recommendations, such as numer-
ical rating scale (NRS), verbal rating scale, and visual analogue
scale (VAS). The criteria for exclusion: language other than En-
glish, abstracts, editorials, studies involving paediatric patients,
studies involving terminal cancer, and duplicate populations.

Searching Methods

Search Sources

The search strategy comprised bibliographic database searching
and subsequent searching of citation databases, to ensure the
opportunity to identify a wide breadth of papers. Eight databases
were used for the literature search: Cochrane Central Register of
Controlled Trials (CENTRAL), Embase, PubMed, MEDLINE,
CINAHL, PsycInfo, Web of Science (WoS), and Scopus. Databases
were searched using Boolean operators and controlled vocabulary
terms, including Medical Subject Headings for PubMed, MED-
LINE, and Cochrane (search strategies found in online suppl.
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Appendix; for all online suppl. material, see https://doi.org/10.
1159/000531621). The use of index terms was employed for
Scopus. To supplement these searches, the use of free text terms
was utilised to ensure that all uncommon terminologies and
differing spellings would be included. The use of the explode
(exp) function was used to ensure inclusion of derivatives of the
above search terms.

Supplementary Searches

The search of Scopus and WoS served as supplementary searches in
this review. These publicly available citation databases of peer-reviewed
literature were used for automated searching. Hand-searching was
performed by one investigator in which conference abstracts and
reference lists of relevant studies were manually screened.

Search Strategy
Table 1 shows an example of one full search strategy. This
example was the strategy utilised in the CENTRAL database.

Inclusion Screening

Papers were uploaded to the reference manager Rayyan [8]. Two
independent researchers (GB and PF) assessed the papers’ suitability for
inclusion. Duplicates were manually removed and the remaining papers
were screened via title, abstract, and full-text review. Any disagreements
between reviewers were resolved with a third party (YAM).

Data Collection Process

Pre-piloted Excel forms were used to extract data. As not all the
included studies incorporated the desired data, the piloted forms
included qualitative data sections involving reasons for not including
the specific NSSP data and quantitative sections for those studies
which provided data. The characteristics collected can be seen in
Table 2. The findings sought included the method of data collection,
where NSSP was included in the paper, how NSSP was published, and
data values relating to NSSP. As a significant proportion (75%, N =
12) of the included studies did not publish the required data, these
authors were contacted via email to access the missing data. If the
author did not respond within the first 5 days, a second aide-mémoire
email was sent. If primary authors had still failed to respond, a
secondary email address was sought for each paper in question and
the initial email was forwarded to that address.

Critical Appraisal: Risk of Bias

Quality of the studies was guided by the Scottish Intercollegiate
Guidelines Network (SIGN) cohort and RCT checklists [25],
accessible in online supplementary Appendix B. The synthesised
findings will be measured using both the GRADE and GRADE-
CERQual frameworks.

Summary of Measures

Primary data measures sought were risk differences between
the included quantitative studies against a reference. As no
control group was available due to patient characteristics, a
reference was generated, representing a population in which
there was a prevalence of NSSP at 6 months post-operative of
Zero persons.

Synthesis of Results

Due to variations in papers, two separate synthesis methods
were utilised. Any NSSP data that were available were applied to a
meta-analysis to seek the risk difference (with 95% confidence
interval [CI]) via a generic inverse variance model. Data were
combined using random-effects model as the suspected hetero-
geneity will be above 50%. The I statistic was used to measure
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Table 1. Search strategy for CENTRAL database

Search number Search terms Results

1 MeSH descriptor (breast neoplasm) explode all trees OR (breast cancer): ti,ab,kw OR (breast 37,845
neoplasm):ti,ab,kw

2 MeSH description (Mastectomy) explode all trees OR (lymph node excision): ti,ab, kw OR 3,274
(“sentinel node biopsy”):tiab, kw OR (“sentinel lymph node dissection”):ti,ab, kw OR (wide
local excision):ti,ab,kw

3 MeSH descriptor: (Chronic Pain) explode all trees OR MeSH descriptor: (Pain, Postoperative) 97,219
explode all trees OR MeSH descriptor: (Arthralgia) explode all trees OR MeSH descriptor:
(Myalgia) explode all trees OR MeSH descriptor: (Pain Measurement) explode all trees OR
MeSH descriptor: (Pain Measurement) explode all trees OR (arthralgia):ti,ab, kw OR (myalgia):
ti,ab, kw OR (neuralgia):ti,ab, kw OR (“post-operative pain”):ti,ab,kw

4 MeSH descriptor: (Postoperative Period) explode all trees OR (after surgery): ti,ab, kw OR 153,039
(following surgery):ti,ab, kw OR (“post-operative”):tiab, kw OR (“post-surgery”):ti,ab,kw

5 #1 AND #2 AND #3 AND #4 188

MeSH, Medical Subject Headings.

heterogeneity. Tau? was obtained to measure the extent of variance
between the effects observed in different studies. The remaining
studies were subject to a qualitative analysis and were synthesised
using the GRADE-CERQual framework.

Results

Study Selection

Inclusion Screening

The search strategy was carried out over February 1 and
February 2, 2021. From CENTRAL, PubMed, Embase,
Scopus, WoS, CINAHL, PsyclInfo, and MEDLINE, a total
of 1,645 papers were identified. 792 duplicates were termi-
nated. Two members of the review team individually and
independently assessed the eligibility of papers for inclusion.
Titles and abstracts were retrieved by RAYYAN and both
independent investigators screened based on the aforemen-
tioned inclusion/exclusion criteria. 685 papers were excluded
on basis of title search. 168 papers were screened via reading of
abstracts and 84 papers were subsequently excluded. Papers
were mostly excluded for failing to meet the follow-up period
criteria, or their proposed questionnaires were not specific to
NSSP. A final 19 papers were included after full-text reading.
However, on further examination, 3 of the papers were not
suitable for inclusion (not meeting inclusion criteria) and were
therefore excluded. A total of 16 papers were included in this
systematic review. The search was carried out according to the
PRISMA flow chart as seen below, Figure 1.

Study Characteristics
Seven of the sixteen papers were randomized control
trials (RCTs), and the remaining were observational

Non-Surgical Site Pain after Breast Cancer
Surgery

cohort studies. Each study was critically appraised
according to the SIGN guidelines and the GRADE
criteria. A total of 3,692 patients were included within
the sixteen studies. A significant heterogeneity was
noted within the studies, primarily as some were
RCTs while the greater proportion were prospective
observational studies. All the RCTs were investigating
pharmacological interventions to alleviate the burden
of chronic postoperative pain after breast cancer sur-
gery. There was a significant variety within the out-
comes of the studies, although it is notable that the bulk
of the studies investigated the incidence of chronic pain
in the breast area within the first-year post breast
cancer surgery. Additional outcomes were not assessed.

Population

Patients included were those with clinically proven
breast cancer diagnosis with variable prognosis and
management pathways. The studies were carried out in
numerous centres within an array of countries. All pa-
tients recruited were over the age of 18. When available,
the mean ages of the included patients are shown in
Table 2.

Intervention

All studies examined patients who had undergone either
mastectomy or wide local excision. Patients who are subject
to these surgeries will likely undergo either sentinel node
biopsy or axillary node clearance; these interventions were
examined in some of the studies and were not a basis for
exclusion. Additionally, the papers included patients who
had undergone adjuvant therapies such as endocrine thera-
pies, radiotherapy (RT), and chemotherapy.

Breast Care 3
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Table 2. Patient characteristics, intervention, primary outcome, and follow-up time

First SIGN Year Location Study design Sample Mean Intervention Primary outcome Follow-up
author quality size age, period
rating years
Albi- High 2013 France RCT 236 56 Ropivacaine Pain brief pain Up to
Feldzer [9] quality (++) would inventory score at 12 months
infiltration 3 months post-
operatively
Amr [10] Low 2010 Egypt RCT 150 44 Perioperative Acute pain VAS Up to
quality (0) administration 6 months
of Venlafaxine post-
or Gabapentin operatively
Andersen Acceptable 2015 Denmark Observational 545 61 Breast cancer  Predictive factors Up to
[11] (+) (prospective (median) surgery for for pain 12 months
cohort) stage | and |l experienced post-
disease 1 year after operatively
surgery
Baudic Acceptable 2016 France Observational 100 55 Mastectomy or Effect of Up to
2] (+) (prospective) lumpectomy alexithymia and 12 months
with axillary emotional post-
node dissection repression on the operatively
development of
post-operative
pain
Divella Acceptable 2020 Italy Observational 218 55 Conservative Describe Up to
[13] (+) breast surgery incidence of 6 months
including chronic pain after post-
excisional breast cancer operatively
biopsy and surgery
nipple sparing
mastectomy
Fujii [14]  Acceptable 2019 Japan RCT 80 58.15 Pectoral nerve Rate of pain worse Up to
(+) block versus than mild at six 6 months
serratus plane  post-operative post-
block months operatively
Habib [15] Acceptable 2019 USA Observational 124 58 Elective breast Maximum acute  Up to
(+) cancer surgery pain score in the 12 months
first 72 h post-
operatively
Kang [16] High 2020 Republic RCT 185 50.25 Intraoperative  Incidence of post- Up to
quality (++) of Korea low-dose surgical site pain 6 months
ketamine at 3 months after post-
surgery operatively
Karki [17] Acceptable 2005 Finland  Observational 110 58.1 Elective breast Describe the Up to
(+) cancer surgery impairments of 12 months
upper body and  post-
limb functions operatively
and structures
among breast
cancer patients
4 Breast Care Burton/Masannat/Forget
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Table 2 (continued)

First SIGN Year Location Study design Sample Mean Intervention Primary outcome Follow-up
author quality size age, period
rating years
Karmakar Acceptable 2014 Hong RCT 180 52.66 Thoracic Reduction in the Up to
[18] (+) Kong paravertebral  incidence of 6 months
block chronic pain after post-
a modified radical operatively
mastectomy when
compared with
general
anaesthesia
Kendall Acceptable 2018 USA RCT 148 49.5 Intraoperative  Frequency of Up to
[19] (+) systemic chronic post- 6 months
lidocaine surgical pain post-
operatively
Lotsch High 2018 Finland  Observational 1,000 56.7 Breast- Identify Up to
[20] quality (++) conserving parameters that 36 months
surgery or predict the post-
mastectomy persistence of operatively
and sentinel significant pain via
node biopsy supervised
and/or axillary  machine learning
clearance
Okamoto Acceptable 2018 Japan Observational 123 59 Breast cancer  Compare the Up to
[21] (+) surgery under  predictive 6 months
general accuracy post-
anaesthesia outcomes of the  operatively
acute pain
trajectory and
pain intensity at
1 day after the
surgery for pain
prevalence at
6 months after the
surgery
Qian [22] Acceptable 2019 China RCT 184 46.6 Pre-operative ~ Whether the use Up to
(+) ultrasound- of ultrasound- 6 months
guided guided multilevel post-
multilevel paravertebral operatively
paravertebral blocks with
blocks ropivacaine
reduced the
incidence of
postmastectomy
chronic pain
3 months after
surgery
Spivey Acceptable 2018 USA Observational 216 55.6 Breast surgery  Chronic pain at 6 Up to
[23] (+) with or without months, collected 6 months
known using the breast  post-
malignancy cancer pain operatively

questionnaire first

developed by
Gartner et al.

Non-Surgical Site Pain after Breast Cancer

Surgery
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Table 2 (continued)

First SIGN Year Location Study design Sample Mean Intervention Primary outcome Follow-up
author quality size age, period
rating years

Tasmuth  Acceptable 1996 Finland  Observational 93 58 Breast- How pain and Up to

[24] (+) (median) conserving other symptoms 12 months
surgery or develop during post-
mastectomy the first year after operatively
and/or axillary  two different
clearance types of surgery

(breast
conservative or
not) and how
these symptoms
are related to the
psychological
state of the
patients

RCT, randomized controlled trial.

The RCTs employed varying interventions. Some
looked at intraoperative interventions including ropiva-
caine wound infiltration [9], intraoperative low-dose ket-
amine [16], and intraoperative systemic lidocaine [19].
Amr et al. [10] examined the use of pre-operative ven-
lafaxine or gabapentin. Blocks also have been studied,
with Fujii et al. [14] comparing the use of a pectoral nerve
block versus a serratus nerve block, while Karmakar et al.
[18] examined thoracic paravertebral block intraopera-
tively, while Qian et al. [22] inspected the effect of pre-
operative ultrasound-guided multilevel blocks. Each
study utilised differing follow-up periods. Six of the
studies followed patients for a total of 12 months [9,
11, 12, 15, 17, 24], nine of the studies followed up patients
for 6 months [10, 13, 14, 16, 18, 19, 21-23], while only one
had a 36 month follow up [20].

Control

Seven studies are RCT's and describe control groups [9,
10, 14, 16, 18, 19, 22], with four using a placebo control [9,
10, 16, 19], two assigned their control group to normal
surgery, therefore the absence of intervention was their
control [18, 22] and one failed to include a control group
which raises concerns about the design and quality of the
study [14].

Outcome

The primary outcomes of each of the sixteen studies
can be found in the paper characteristics table, Table 2.
The principal outcome that was sought was pain outwith
the surgical site. Studies were included on the basis that
the authors were likely to have the data in question, due to
mentioning these data in methods or discussion, or the
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data would have been gathered as part of the question-
naire that was used. These factors were identified and
collated into the table of characteristics.

Risk of Bias within Studies

Quality of Study Assessment

SIGN study quality checklists were utilised. Bias was
reviewed by a single author. Quality assessment in-
cluded selection, performance, attrition, detection,
and reporting bias to provide a comprehensive under-
standing of the bias affecting the studies (online suppl.
Appendix B).

Results of Individual Studies

Provision of Data

Of the sixteen studies included in the review, a total of
four papers presented their NSSP findings within the
published article. One author (Habib et al. [15]) provided
data via email correspondence. There was substantial het-
erogeneity as to which site of pain was collected and
whether NRS, verbal rating scale, or VAS was utilised.
Andersen et al. [11] collected the number of patients
with arm pain at 6 months. The question was binary to
consider the presence or absence of pain, finding a pro-
portion of 5% (n = 25). Habib et al. [11] collected both the
arm and body pain prevalence together with the NRS for
each site. A proportion of 13% (n = 13) suffered from either
arm or body, with n = 8 reporting arm pain and n = 8
reporting body pain. Kérki et al. [17] provided the most
detailed assessment of NSSP, detailing the site as upper limb
(11.5%, n = 11) or neck and shoulder pain (38.5%, n = 37).
Kérki et al. [17] reported the highest proportion of patients
suffering pain post breast cancer surgery. Okamoto et al.

Burton/Masannat/Forget
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- (n=209) (n=355)
CINAHL APA Psycinfo
(n=0) (n=4)
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After abstract
analysis
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°
= Not meeting
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Studies included in systematic review (n=3)
(n=16)

Fig. 1. Search strategy with results according to the Preferred Reporting Items for Systematic Reviews and Meta-

analyses (PRISMA).

[21] assessed the binary question of the presence of NSSP in
both the arms (13.8% n = 17), back (7.3% n = 8), and other
(9.8% n = 12). Tasmuth et al. [24] collected arm pain at
6 months for mastectomy (23%, n = 12) and breast-
conserving surgery patients (35%, n = 14), whilst also
providing a pain rating via NRS, resulting in the second
highest proportion of pain at 6 months.

Non-Surgical Site Pain after Breast Cancer
Surgery

Overall Pain Prevalence

There were 995 patients included in the analysis of pain
prevalence. Of the five included studies, 118 patients re-
ported a form of NSSP (either arm, neck/shoulder, body) at
6 months post-operatively giving an overall proportion of
11.8%. Using a generic inverse variance model, the mean
proportion of patients reporting NSSP at 6 months was 19%

Breast Care 7
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with 95% CI [1.55%, 36.44%)]. This large variation within
CIs highlights the heterogeneity within the results. Pain
prevalence was further analysed within meta-analysis. Both
Andersen et al. [11] and Tasmuth et al. [24] collected
baseline pain prevalence information. Andersen et al.
[11] reported an increase in reported arm pain from
1.8% to 5%, no 95% CI was available. Tasmuth et al.
[24] similarly reported increases in arm pain prevalence:
post-mastectomy reported pain rose from 10% to 23%,
while in the breast-conserving surgery the rise was from
10% to 35% (no 95% CI was available).

Pain Severity

Pain rating was collected via NRS by Tasmuth et al. [24]
and Habib et al. [15] Habib et al. identified a mean arm NRS
rating of 3.63 with 95% CI [2, 5.23] and a mean body NRS
rating of 3.38 with 95% CI [2.39, 4.37]. Tasmuth et al. [24]
collected a mean arm NRS rating post mastectomy of 5.0
with 95% CI [2.0, 7.0] and a mean arm NRS rating post
resection of 4.4 with 95% CI [1.4, 5.3]. Kirki et al. [17]
gathered VAS scores for both neck/shoulder ache (27
mm) and upper limb ache (17 mm), however, 95% CI
was not specified. Andersen et al. [11] and Okamoto
et al. [21] did not collect pain rating scores.

Qualitative Results

Among sixteen studies, nine mentioned NSSP as being
collected within the methods section but failed to include
these within the results section. Two studies mentioned
NSSP as being collected within the methods section and
additionally referred to these results in the discussion,
however, did not publish data within the results section.
One study did not comment on NSSP collection at any
point within the study but utilised a questionnaire which
collected the required information. Four studies included
the NSSP data within the results section. Figure 2 outlines
the type of questionnaire utilised by each study. It can be
deduced that the most popular method of data collection
was the original questionnaires that the authors had penned.

Each study was analysed to identify why they did not
provide the data. Responses from email were also gathered
to assess the reasoning. Two authors provided reasons for
not including the data in question. Kendall et al. [19]
collected the NRS values of NSSP at baseline but did not
collect at 6 months. Their aim was to assess the overall pain
and surgical site pain of the patients and therefore felt it
redundant to collect the NSSP data. Okamoto et al. [21]
collected the presence of NSSP pain but only in a binary
manner and did not collect a pain rating scale as it was not
beneficial to their primary outcomes.

Synthesis of Results

A generic inverse variant method was used to assess
the risk difference between a reference and the included
population. As described above, a reference was used to
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W Qualitative Studies
W Quantitative Studies

Number of Studies

Gartner

Original

Brief Pain Inventory

Fig. 2. Questionnaire type utilised between the differing studies.

compare the included cohorts in terms of the prevalence
of NSSP at 6 months post-operative. Random effects were
employed as a noteworthy heterogeneity (>50%) was
expected between the studies. It was additionally consid-
ered a priori that the clinical heterogeneity between study
designs precluded the use of any other model than
random effects. The resulting forest plot can be seen in
Figure 3.

The I? statistic confirms the hypothesis that the
results between the included studies were heteroge-
nous, with a result of 70%. The overall risk difference
highlights that compared with the reference, breast
cancer surgery creates a risk difference of 18% with
95% CI [5%, 31%]. The Z statistic reports a p value <0.05
meaning that the summary finding is statistically sig-
nificant. The implications of this are that undergoing
breast cancer surgery is associated with a significant
risk of NSSP at 6 months post-surgery compared with
not undergoing breast cancer surgery. A significant
caution should be given with these results as the
comparison is made with a reference and it would
therefore not be recommended to guide clinical
decision-making.

Table 3 summarises the main quantitative findings and
the quality assessment in accordance with GRADE
framework [26]. As a great proportion of studies lacked
the required data, the findings of these papers are sum-
marised in a GRADE-CERQual summary of findings
table, Table 4, which assesses them qualitatively [27].
This qualitative table summarises the findings discussed
earlier and provides a confidence rating for each result.

Risk of Bias across Studies

To assess the risk of bias across studies, both the
GRADE criteria and GRADE-CERQual framework
were used to allow clinicians to evaluate how trustworthy

Burton/Masannat/Forget
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Risk Difference Risk Difference
Study or Subgroup Risk Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Andersen 2015 0.05 0.04 26.6% 0.05[-0.03, 0.13] =
Habib 2019 0.11 0.09 18.7% 0.11[-0.07,0.29] T
Karki 2005 0.39 0.1 17.2% 0.39[0.19, 0.59] —_—
Okamoto 2018 0.14 0.09 18.7% 0.14 [-0.04, 0.32] T
Tasmuth 1996 0.28 0.09 18.7%  0.28[0.10, 0.46] —_—
Total (95% CI) 100.0%  0.18 [0.05, 0.31] <G
Heterogeneity: Tau? = 0.01; Chi? = 13.56, df = 4 (P = 0.009); I = 70% I t l i
Test for overall effect: Z = 2.80 (P = 0.005) E B U 0 :
: * * Reference Post-operative

Fig. 3. Forest plot of non-surgical site pain (NSSP) at 6 months post-operative.

the findings are. These judgements on bias were assessed
in accordance with the SIGN guideline checklists for
RCT/observational studies [25]. These assessments of
confidence can be found in each summary of the findings
tables above.

Discussion

Key Findings

Based on the studies included in the meta-analysis, it
can be proposed that undergoing breast cancer surgery,
including both mastectomy and wide local excision,
increases the risk of NSSP at 6 months post-operatively,
with a risk difference of 18% (95% CI: 5%, 31%).
However, these findings are based on a comparison
against a theoretical reference, suggesting the need for a
high level of caution when interpreting these results.
The findings are consistent with recent observational
studies which report NSSP rates of 37% and 40%,
respectively [5, 28]. Nonetheless, these studies are
not systematic reviews, and their results should be
judged accordingly. Taken together, the results of re-
cent studies and this systematic review challenge the
standard view that post-surgical pain is significantly
prevalent at the surgical site [3].

An interesting finding from two of the studies pro-
viding quantitative data is that the prevalence of NSSP
increased from baseline (pre-surgery) to post-operative
at 6 months. Andersen et al. [11] and Tasmuth et al.
[24] reported increases of 1.8%-5% and 10%-23%,
respectively. This suggests that breast cancer surgery
increases the risk of NSSP at 6 months, though it is
disappointing to be unable to evaluate baseline rates of
NSSP in all included studies. Carrying out this analysis
would provide specific evidence to guide clinical judge-
ment. It was due to a lack of these precise data that the
reference had to be created and used as the control in
the meta-analysis.

Non-Surgical Site Pain after Breast Cancer
Surgery

Analysis of Findings

All five studies included in the meta-analysis were
observational in nature and therefore of low quality
according to the GRADE framework, limiting the cer-
tainty of the meta-analysis [26]. Qualitative assessment of
the eleven remaining studies provided an insight into the
method of information gathering and reasoning for non-
inclusion of NSSP figures.

Qualitative analysis identified that 68% of the articles
stated the collection of NSSP, but importantly failed to
include these results in the published paper. Qian et al.
[22] did not mention the collection of NSSP but rather
included the data collection as the questionnaire utilised
included it. This proved a significant challenge to the
question of this review, as adequate data were unavailable.
Articles primarily sought the rate of chronic pain in the
breast post-surgically. The reasons for not providing
these data were only obtained from two authors due to
a lack of correspondence from the outstanding authors.
The primary reasons for non-inclusion of data were that
the authors were assessing the level of chronic post-
operative pain in the breast area and sites outwith this
were not relevant to their investigation. Due to the lack of
correspondence, it is difficult to attribute certainty to the
reasons of non-inclusion. To provide a thorough evalua-
tion of these studies, the type of questionnaire used was
analysed. In both studies that provided quantitative data
and those that did not, the most used questionnaires were
those that were created by the research teams themselves,
likely so that they could tailor the questions specifically.
The Brief Pain Inventory form was the second most
common questionnaire type utilised. This questionnaire
allows the patient to self-report pain, the site of pain, and
intensity of pain along with how pain interferes with life
[29]. The questionnaire used the least was that created by
Gartner et al. [28]. This questionnaire makes use of
dichotomous answers evaluating the severity and fre-
quency of pain in four main sites, the breast area, the
axilla, the arm, and the surgical side of body. Interestingly,
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Table 3. GRADE summary of quantitative findings table

Quality assessment

Summary of findings

Prevalence of NSSP at 6 months post-operative

participants, risk of bias inconsistency indirectness imprecision publication overall quality risk anticipated
n (studies); bias of evidence difference absolute
Follow up (95% ClI) effects
995 (5 No serious Do not Do not Not Do not ®d00 LOW  18% 18 more per
studies); limitations, downgrade, downgrade, applicable downgrade, Due to (5%, 31%) 100 (from 5
6 months do not inconsistency minor to the low observational more to 31
downgrade due to indirect reference  suspicion of nature of more)
observational comparisons publication  studies and
nature of present (arm bias minor levels of
studies and vs. body vs. inconsistency
variety of neck/ and
interventions  shoulder) indirectness
Table 4. Qualitative analysis via GRADE-CERQual framework
Summary of review finding Studies contributing to the CERQual Explanation of CERQual assessment

review finding

assessment of
confidence in the
evidence

1. Non-surgical site pain is Karmarkar [18], Amr [10]
mentioned within methods as

being collected, is considered

during discussion but data are not

presented within study

Low confidence Moderate concerns surrounding the
methodological limitations of one of
the studies along with minor

concerns regarding relevance of data

to primary outcome

2. Non-surgical site pain is Spivey [23], L6tsch [20], Kendall Moderate Minor concerns regarding the
mentioned within methods, [19], Kang [16], Habib [15], Fujii confidence methodology and relevance of data
collected but not presented within [14], Divella [13], Baudic [12],

study Albi-Feldzer [9]

3. Authors utilise a questionnaire  Qian [22] Moderate Minor concerns regarding the
which contains non-surgical site confidence methodology and relevance of data
pain data but not presented within

study

4. Non-surgical site pain is not Andersen [11] Moderate Minor concerns regarding the
included due to not being relevant confidence methodology and relevance of data
to study outcomes

5. Non-surgical site pain data are  Habib [15] Moderate Minor concerns regarding the

not published within the paper but confidence methodology and relevance of data
were provided by author on request

6. Non-surgical site pain data are  Tasmuth [24], Okamoto [21], Moderate Minor concerns regarding the
provided within the study Karki [17], Andersen [11] confidence methodology and relevance of data

the two studies which employed the Gartner question-
naire did not include the pain figures for the arm or for
the side of the body. This emphasises the requirement for
new research specifically evaluating pain outwith the
surgical site.

These findings clarify that whilst most studies collected
information on NSSP, they felt it not imperative to
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analyse these findings. The variation between reported
pain prevalence is another factor identifying the need
for further research: Karki et al. [17] reported a pain
prevalence of 39% and Tasmuth et al. [24] reported a
prevalence of 28%, significantly higher than Andersen
etal. [11], who notably had the largest sample population,
reporting only a prevalence of 5%.
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A restraint of this study is the time frame set out:
6 months. A consequence of this is that this review
is subject to reporting bias; certain valuable observational
studies not carried out within the set time frame are unable
to be included. This is exemplified in the research carried
out by Hamood et al. [30] and Fuzier et al. [31]. It was
highlighted by Hamood et al. [30] with the unignorable pain
prevalence rates of 46.6% in the arm and 28.9% in the side of
the body at 3 months post-operatively in their 2018 cross
sectional study. Fuzier et al. [31] carried out a cohort study
that examined chronic pain after wide local excision sur-
gery. They identified 10% of patients with ipsilateral arm
pain and interestingly 61% of patients with chronic pain had
a neuropathic component to their pain.

Contextualising NSSP

Both pain in the arm and shoulder are commonly
credited to breast cancer surgery. Arm pain is a frequent
side effect of axillary lymph node clearance, and this can
be attributed to the removal of the intercostobrachial
nerve [32]. Impaired range of shoulder movement, pain,
muscle loss, and lymphoedema are also common adverse
effects of treatment [7]. Lee et al. [33] found 67% of
women will experience shoulder or arm symptoms up to
3 years after surgery. The cause of these shoulder symp-
toms is multifactorial in nature, but a few key risk factors
have been identified: adjuvant therapy, axillary surgery,
and pre-operative shoulder problems [34].

One reason there is such a variability within the
reporting of NSSP is that the adjuvant therapies have
their own long-term sequelae, and it can be difficult to
differentiate between these and the adverse effects of the
surgery itself. For example, aromatase inhibitors used for
postmenopausal patients with oestrogen receptor-
positive breast cancer are often the cause of side effects
such as bone loss and arthralgia [35]. Chemotherapy-
induced peripheral neuropathy also commonly affects
women [36]. Adjuvant RT is associated with both
long- and short-term toxicities, such as breast oedema,
fibrosis, and pain. Smith and Wu explain that RT is
included in the multifactorial picture which generates
pain after breast cancer surgery [37]. This variability in
NSSP reporting ascertains the requirement for further
classification of the causes of chronic post-operative pain.
Alongside this, interventions restricted to a biomedical
approach to pain have limited effectiveness compared to
multidisciplinary biopsychosocial care. This means, at
least indirectly, that the complexity of pain also encom-
passes psychosocial aspects, which should always be taken
into account in assessment and management [38].

As NSSP analysis was not the primary outcome for any
of the included papers, it was not possible to analyse
adequately the differing prevalence of NSSP between
types of breast cancer surgery. Though, we can refer to
studies provided by other researchers to gain an

Non-Surgical Site Pain after Breast Cancer
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understanding. Reitman et al. [4] performed a systematic
review investigating late morbidity and furthermore clari-
fied that axillary lymph node dissection is more readily
associated with upper limb morbidity than sentinel
lymph node biopsy, likely due to the sparing of the
intercostal brachial nerve. Furthermore, women who
undergo mastectomy are at a greater risk of post-
operative shoulder complications than those who under-
go breast-conserving therapy (OR 5.7, 95% CI: 1.03-31.2)
[33]. Keeping in mind that women that need mastectomy
are more likely to have more advanced disease and more
likely to need axillary node clearance. These findings add
to the understanding that the types of breast cancer
management can alter the adverse effects experienced
by women and may justify specific pre-, intra-, and post-
operative approaches [39]. This is indirectly supported by
the fact that physical therapies and techniques can im-
prove specific postoperative conditions, including pain
and upper limb function [40].

The heterogeneity within this review provides both a
positive and negative effect. Firstly, the heterogeneity
renders comparisons between the studies challenging.
It also means the results of the meta-analysis are less
impactful. Most studies within the meta-analysis did
not distinguish between NSSP after varying adjuvant
therapies. This further highlights the variability of
treatments that breast cancer sufferers are managed
with. A positive of the significant heterogeneity is the
increased incorporation of differing surgeries; however,
with such a small sample of papers, it is difficult to
ascertain conclusive results.

Strengths and Limitations

This is an independent systematic review without any
conflicts of interest, therein minimising additional bias.
The narrow outcome of interest allows for more mean-
ingful and direct correlations to be made. This review
had numerous issues. A total of sixteen studies were
identified for inclusion, but only five studies were
included in quantitative analysis of primary outcome.
The results between the included studies were hetero-
genous. In relation to the availability of data, only a
small proportion of studies published the required data.
And, among the selected studies, a majority did not
have NSSP as their primary objective, significantly
increasing the risk of bias. After correspondence, only
two authors were able to produce the required data. This
small sample of papers included in meta-analysis meant that
multivariable analysis was unable to be carried out. Another
limitation of this study is that often the only available pain
information was the ipsilateral arm. Ideally, this review had
hoped to investigate other sites of pain than the commonly
found areas, such as back pain and headaches. Additionally,
the rates of pain severity would have been assessed if the data
had been provided. Ideally, a comparison would also have been
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made between the baseline prevalence of NSSP and the 6-
month prevalence of NSSP. Regarding pain severity, only
mean pain scores were reported and not pain classifications,
which may add interesting information. Future studies may
also include risk factors for NSSP. Altogether, the quality of
evidence for the primary outcome being low, the clinical
significance of these findings remains uncertain, even if further
research can be recommended.

Conclusion

Breast cancer surgery increases the risk of suffering NSSP
at 6 months post-operatively. This review highlighted the
gaps in the body and quality of evidence surrounding NSSP.
Primarily that NSSP is not the outcome commonly sought
and that the information is often collected on a secondary
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