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Abstract

Background: Mastectomy is the first-line treatment approach for more than 90% of breast cancer patients. The
numerous physical impairments associated with this surgical procedure negatively impact the patient’s quality of life.
To date, rehabilitation resources available for breast cancer patients undergoing mastectomy within the institutions
affiliated to the Centre intégré universitaire de soins de santé et de services sociaux de la Mauricie-et-du-Centre-
du-Québec (CIUSSS-MCQ) are lacking and do not always seem to reflect the particularities of breast cancer care
pathways. The purpose of this review was to identify and describe the conservative interventions and the clinical
outcome measures used in the perioperative physical rehabilitation of women with breast cancer who are awaiting
or have undergone mastectomy. We also aimed to report on the barriers and facilitators to study participation and
completion.

Methods: MEDLINE, CINAHL, and the Cochrane Library were searched from inception to January 2021, and we
updated the search on July 11, 2022. We included peer-reviewed English and French literature with quantitative
designs, describing conservative interventions and clinical outcome measures used within rehabilitation programs
designed for women who were awaiting or had undergone mastectomy. Paired reviewers independently reviewed all
Citations and articles using a two-phase screening process and independently extracted the data.

Results: Of the 6080 articles identified, 57 met the inclusion criteria. Most interventions were multimodal, which
combined exercise with patient education, manual therapy, and/or lymphatic drainage. The most frequently used
objective measures of physical function were shoulder range of motion, muscle strength, and signs of lymphedema.
In contrast, the primary patient-reported outcome measures were quality of life, shoulder function, and pain. Under-
going another breast surgery, death, and cancer recurrence were the most reported barriers to study completion.

Conclusion: This scoping review reports on the heterogeneity and wide range of conservative interventions and
clinical outcome measures used in the physical rehabilitation of breast cancer patients who had undergone or were
scheduled to undergo mastectomy. Tailoring interventions to breast cancer patients'needs and promoting outpatient

*Correspondence: janny.mathieu@ugtr.ca

! Department of Anatomy, Université du Québec a Trois-Riviéres,
Trois-Rivieres, QC, Canada
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-022-01927-3&domain=pdf

Mathieu et al. BMC Women's Health (2022) 22:343

Page 2 of 36

rehabilitation interventions appear to be better suited to the particularities of breast cancer care pathways. Further
research is needed to better identify barriers and facilitators to study participation and completion.

Keywords: Breast neoplasms, Exercise, Mastectomy, Physical disability, Rehabilitation

Background

Breast cancer is a malignant tumor with the second high-
est incidence rate among females worldwide [1]. In 2020,
breast cancer cases accounted for one in four new cancer
diagnoses among Canadian women [1]. Implementation
of a biennial population-based mammography screen-
ing program in 1998 [2], along with the improvement
of surgical techniques [3] has fortunately contributed
to a significant decrease in breast cancer mortality rates
in Canada over the last twenty years [4]. Specifically in
Quebec, over 90% of breast cancer patients in the early
2000s were diagnosed with an in situ breast tumor (stage
0) or a stage I or II disease [5]. Early detection of lower
histological grade cancer significantly improves breast
cancer patients’ prognosis, allowing treatment strategies
to be initiated sooner, thus reducing the risk of disease
progression [5]. In 2003, patients diagnosed with a stage I
or II breast tumor showed a 5-year survival rate of 98.1%
and 89.2%, respectively, while this number dropped to
10.5% for patients with a stage IV disease [5]. Although
breast cancer patients may now benefit from a longer life
expectancy, this is not without consequences for those
women, who will still need to undergo a series of thera-
peutic interventions whose physical, psychological, and
socio-economic effects are substantial [6].

Mastectomy (i.e., surgery to remove part of or all the
breast) represents the first-line treatment approach for
more than 90% of breast cancer patients [7]. Physical
impairments associated with this surgical procedure are
numerous (e.g., loss of shoulder range of motion (ROM),
pain, lymphedema, and muscle weakness) [8], leading
to limitations in activities of daily living, which nega-
tively impacts the patient’s quality of life [9, 10]. Several
studies aimed to develop effective interventions to sup-
port breast cancer patients dealing with musculoskel-
etal adverse events (AEs) resulting from a mastectomy.
A systematic review published in 2015 by De Groef et al.
[11] confirmed the effectiveness of multimodal physical
therapy (i.e., stretching exercises combined with general
active exercises) to treat upper limb impairments after
breast cancer treatments. Another systematic review
published in 2019 by Ribeiro et al. [12] concluded that
ROM and upper extremity strengthening exercises effec-
tively improve shoulder ROM in patients who had under-
gone breast surgery. However, when comparing the 15
randomized controlled studies included in this review,
the rehabilitation interventions described were found to

be highly heterogeneous [12]. Although there seems to
be no consensus as to which parameters should be cho-
sen to promote optimal postoperative recovery for breast
cancer patients, the use of self-management strategies in
cancer patients is widely emphasized in the literature for
its perceived benefits on patients’ quality of life and abil-
ity to manage treatment-related symptoms, besides pro-
moting better utilization of health care and services [13,
14].

To date, there are limited rehabilitation resources avail-
able for breast cancer patients undergoing mastectomy
within the institutions of the Centre intégré univer-
sitaire de santé et de services sociaux de la Mauricie-
et-du-Centre du Québec (CIUSSS-MCQ). Previously
published systematic reviews certainly provide impor-
tant insights regarding the rehabilitation of women who
have undergone mastectomy for breast cancer, but these
have focused primarily on interventions initiated in the
early postoperative period, and targeted specific outcome
measures. Consequently, to ensure that we will pro-
vide timely and comprehensive patient care for women
undergoing mastectomy, we must first establish a more
comprehensive portrait of perioperative rehabilitation
interventions and current clinical outcome measures. It
stands to reason that such understanding represents a
prerequisite for developing interventions whose modali-
ties will reflect patients’ needs and expectations and con-
sider the particularities of breast cancer care pathways.

Therefore, this study aimed to identify the conservative
interventions and the clinical outcome measures used as
part of the perioperative physical rehabilitation of women
diagnosed with breast cancer who plan to or have under-
gone mastectomy. As a secondary objective, we aimed to
report on the barriers and facilitators to participating and
completing these rehabilitation programs.

Methods

Study design

To address our broad research question, a scoping review
was conducted based on the framework from Arksey and
O’Malley [15] and Levac et al. [16]. This type of study
allows us to report on the current state of knowledge in
a research field and captures the breadth of information
on a topic that has been widely studied and for which
the available data are numerous and heterogeneous [17].
Consistent with this framework, we did not appraise the
methodological quality of the included studies.
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Identifying the research question

Our scoping review was guided by the following
research question: What are the conservative interven-
tions and clinical outcome measures used as part of the
perioperative physical rehabilitation of women diag-
nosed with stage 0-11I breast cancer who are awaiting or
have undergone a mastectomy?

Identifying relevant studies

Data sources and searches

Our search strategy was developed by one of the
authors (J.M.) and two coauthors (A.A.M., M.D.) subse-
quently cross-validated the search to ensure complete-
ness of results. The search strategy was first developed
in MEDLINE and then adapted to other bibliographic
databases. Search terms included controlled vocabulary
for each database and free text words for the key con-
cepts of breast cancer, mastectomy, and rehabilitation
(see Additional file 1 for full search strategy). In addi-
tion, reference lists from relevant articles and previ-
ously published systematic reviews were hand searched
for any additional relevant studies. We initially searched
MEDLINE, CINAHL, and Cochrane databases from
inception to January 24, 2021, and updated the search
on July 11, 2022. EndNote X9 was used to de-duplicate
references electronically across all databases.

Study selection

Eligibility criteria

To be included, studies had to meet the following crite-
ria: (1) be written in the English or French language; (2)
were randomized controlled trials, quasi-randomized
trials, cohort studies, secondary analysis, exploratory
studies or systematic reviews (for reference purposes
only); (3) focused on adult women (aged > 18 years)
who engaged in a physical rehabilitation intervention
before or following any type of mastectomy (e.g., par-
tial mastectomy or breast conserving surgery (BCS),
lumpectomy, quadrantectomy, wide local excision,
segmental mastectomy) for a stage 0-III breast cancer.
Studies including participants that underwent a mas-
tectomy combined with an axillary staging procedure
(i.e., axillary sampling or sentinel lymph node biopsy)
or a lymph node dissection (ALND) were also included,
considering that these surgical interventions are in
line with the Society of Surgical Oncology-American
Society of Clinical Oncology (SSO-ASTRO) clinical
practice guideline recommendations [18]. All included
studies also had to match the following characteristics
for physical rehabilitation interventions:
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1. Initiated within 3 months preceding or following the
surgical intervention.

2. Involved at least one active physical modality (i.e., the
patient physically contributed to its own treatment),
including but not limited to exercises, conditioning,
yoga, Taiichi, and Pilates.

3. Provided alone or in combination with other types
of conservative interventions (e.g., patient education,
manual therapy, manual lymphatic drainage (MLD),
nutritional or psychological interventions).

Study exclusion criteria included: cross-sectional stud-
ies, case report and case series designs, study protocol,
practice guidelines, letters, editorials, commentaries,
unpublished manuscripts, books and book chapters,
conference proceedings, cost analyses, meeting and con-
ference abstracts, thesis and dissertations, non-system-
atic reviews, qualitative studies, laboratory studies and
cadaveric or animal studies. Studies focusing on breast
cancer survivors (i.e., patients who had completed all
forms of cancer treatments), on patients with a stage IV
disease, on managing or preventing the AEs of systemic
treatments (i.e., chemotherapy, radiation, or hormonal
therapy) rather than surgery, and studies who failed to
provide enough methodological details (i.e., minimally a
description of the intervention’s procedures and its initia-
tion time) to enable interventions’ replication were also
excluded.

Screening and agreement

A two-phase screening process was used to select eli-
gible studies. In phase I screening, a pair of independ-
ent reviewers (J.M., C.D.) screened citation titles and
abstracts to determine the eligibility of studies (categoriz-
ing studies as possibly relevant or irrelevant). In instances
where eligibility could not be ensured due to limited
information in the title/abstract, the citation was con-
sidered “possibly relevant” until a final decision could be
made upon full text review. A pair of independent review-
ers (J.M., N.L.) screened possibly relevant studies in full
text during phase II screening to determine eligibility and
reasons for exclusion were documented. Reviewers met
to discuss disagreements and to reach consensus in both
phases. An additional reviewer (A.A.M.) was involved if
consensus could not be reached.

Data charting

Both reviewers (J.M., N.L.) extracted the following
data (when available) from half of the eligible stud-
ies: (1) study description (first author, publication year
and country of origin); (2) study population (sample
size, cancer stage, surgery type and systemic treatment
administered); (3) rehabilitation interventions provided



Mathieu et al. BMC Women's Health (2022) 22:343

(e.g., type, initiation, duration, frequency); (4) outcome
measures and outcome validation information and (5)
patients’ experience data (e.g., reasons for not completing
the study or for declining to participate, adherence out-
comes, postoperative complications, AEs). An evidence
table was built (see Additional file 2: Table S1) using
a Microsoft Word document. A third reviewer (M.D.)
independently verified the extracted data to minimize
error.

Data synthesis and analysis

A descriptive synthesis was conducted to provide details
regarding the total number of studies kept for analysis,
their authors and year of publication, country where they
were conducted, study design, and study population. The
summary of evidence table includes a brief description
of conservative rehabilitation interventions identified as
well as outcome measures used for each of them. Inter-
ventions’ procedures and data on barriers and facilitators
to engagement in these interventions were summarized
separately in Additional file 2: Tables S1 and S2. To
answer our research question, our review findings were
sorted by themes of interest: “conservative rehabilitation
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interventions,” “clinical outcome measures,” and “patients’
experience.

Results

Descriptive synthesis

A total of 6068 articles were identified from the litera-
ture search, and twelve articles were retrieved from addi-
tional data sources. Following the removal of duplicates
(n=958), 5065 articles were excluded (see Fig. 1), bring-
ing the total count to 57 papers, including 54 original
studies.

Table 1 summarizes the key findings from the included
articles. Most studies (39 of 57) were RCT [19-57], five
were controlled non randomized clinical trials [58-63],
four were prospective cohort studies [61, 64—66], one
was a retrospective cohort study [67], two was a case—
control study [68, 69], four were quasi-experimental [70—
73], one was a pilot study [74] and one was a feasibility
study [75]. The studies originated from 22 countries dis-
tributed across 4 continents (i.e., Americas, Europe, Asia
and Oceania), most of which were high income countries
[19-26, 29, 31, 33-36, 39-41, 44-47, 50, 52-54, 56, 57,
59, 61-69, 71, 73-75] or upper-middle income countries
[27, 28, 30, 32, 37, 38, 42, 43, 48, 49, 58, 60, 72], with only

Duplicates records

(n=958)

Records excluded

(n=4816)

-

ﬂecords excluded with reasons (n= 249)\

* Ineligible intervention (n=16)
* Ineligible language (n=55)
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Records identified Additional records
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b= searching (n= 6068) other sources (n=12) )
o
E
[}
T
Qo
£ Records screened by 1
§ title and abstract >
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three studies conducted in lower-middle income coun-
tries [51, 55, 70]. The body of literature on this topic
turned out to be quite recent, with 71.9% (41 of 57) of
studies published between 2010 and 2022 and 22.8% (13
out of 57) between 2000 and 2009.

Participants

The studies’ sample size varied from 22 to 1217 partici-
pants, with participants’ mean age ranging from 44.1
to 63.4 years old. Most studies (34 out of 57) included
women diagnosed with different breast cancer stages
(i.e., 0-III), who underwent breast surgery combined with
either an axillary staging procedure or ALND, and sys-
temic treatments (i.e., chemotherapy, hormonotherapy,
or radiotherapy). In 80.7% of the studies (46 out of 57),
the study groups included patients who underwent BCS
and those who underwent a total mastectomy. Therefore,
no conclusions could be drawn as to whether the type of
surgery might have an impact on clinical outcomes and
on breast cancer patients’ motivation to engage in and
complete a rehabilitation intervention.

Conservative rehabilitation interventions

Four main modalities were identified amongst rehabili-
tation programs, which were consistent with exercises,
patient education, MLD, and manual therapy. Exercises
were part of every rehabilitation program, with 43.9% (25
out of 57) of these interventions being unimodal. Multi-
modal interventions were characterized by 2 to 4 modali-
ties, the most common combinations being: (1) exercise
and patient education (40.6%); (2) exercise and manual
therapy (15.6%); (3) exercise, patient education, and man-
ual therapy (15.6%); and (4) exercise, patient education,
and MLD (12.5%). Nearly half of rehabilitation interven-
tions (47.4%) were delivered using a mixed approach,
initially performed under nursing staff or physical thera-
pists’ supervision and, in most instances, transitioned
to a home-based intervention upon hospital discharge.
Home-based interventions (15.8%) all consisted of exer-
cises, which were either performed alone [38, 43, 68, 72],
combined with patient education [36, 56, 64, 74] or with
manual therapy [63]. Six studies reported implementing
group interventions consisting solely of supervised exer-
cise programs [30, 41, 49, 55, 60] or exercise combined
with manual therapy [37].

Figure 2 illustrates the identified rehabilitation inter-
ventions’ timing, duration, and modalities. This graphi-
cal representation was constructed only for studies that
clearly defined all three components. Looking at these
studies (35 out of 57), we noted that 74.3% of interven-
tions were initiated a few days to 4 weeks following sur-
gery and went on for 2 to 24 weeks, while 3 interventions
[21, 67, 73] lasted up to 12 months.
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Preoperative rehabilitation interventions

Out of all included studies, 10 interventions [36, 48,
49, 51, 52, 61, 64, 69, 73, 75] were initiated before sur-
gery, including eight that were pursued from 4 weeks
to 12 months post-surgery. Only patient education and
active shoulder ROM or aerobic exercises were imple-
mented in the preoperative period. Six studies used these
modalities as stand-alone, while 4 studies [48, 61, 64, 69,
73] combined them postoperatively with manual therapy
or MLD. Educational strategies primarily focused on
sharing information about postoperative complications,
activity restrictions, prevention of lymphedema, infec-
tions or injuries, and explaining the upcoming surgical
procedure.

Exercises

Types of exercises included in the rehabilitation pro-
grams are detailed in Fig. 3. Eleven types of exercises
were identified, the most frequently reported being:
(1) upper limb ROM exercises (77.2%); (2) stretching of
shoulder muscles (45.6%); and (3) upper limb strength-
ening exercises (35.1%). Although a small proportion of
studies (21.1%) suggested a single type of exercise, most
built programs including 2-5 different types. Exercises
targeting upper limb tissues and function were predomi-
nant. Fewer studies adopted a more global approach, pro-
viding aerobic exercises [21, 23, 52, 66, 71] or yoga [41,
55], as well as strengthening or stretching of the lower
extremity [19-21] or neck muscles [28, 44, 57, 58, 60—63,
66, 72].

Patient education

Educational strategies were included in 42.1% (24 out
of 57) of rehabilitation interventions identified. Preven-
tion and lymphedema awareness, skincare routine, risks
of postoperative complications, and physical activity or
nutrition counseling were the cornerstones of these strat-
egies. Nine studies also reported prescribing shoulder
ROM limitations and activity restrictions (e.g., avoiding
lifting, carrying heavier items, running, jumping, or other
strenuous activities) up to 6 weeks following surgery [22,
32,39, 51, 57] or upon surgical drains removal [36, 53, 54,
75].

MLD

Eight studies [26, 31, 42, 46, 48, 50, 58, 60] included MLD
within their rehabilitation programs. Gentle pressure and
circular massage were generally applied along the course
of superficial lymph nodes lining the axillary region,
the lateral aspect of the shoulder, the base of the neck,
the chest region, and the affected and non-affected arm
and hand. MLD was performed either by trained physi-
cal therapists or self-administered following supervised
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sessions. While most studies reported initiating this indications, two studies [31, 48] described waiting for
modality a few days following surgery without further suture and surgical drain removal before proceeding.
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Fig. 3 Types of exercise used in rehabilitation interventions. PMRT: Progressive muscle relaxation training; PNF: Proprioceptive neuromuscular

facilitation; C-spine: Cervical spine; ROM: Range of motion; UL: Upper limb

Manual therapy

Thirteen studies incorporated manual therapy into their
rehabilitation programs. This modality was always paired
with exercises and, in some cases, complemented with
MLD [26, 31, 46] Passive scapular and shoulder joint
mobilizations, scar tissue massage and passive shoul-
der muscle stretching performed by trained physical
therapists [23, 26, 31, 32, 37, 46, 63, 69, 73] mainly char-
acterized manual therapy. Two studies also included pas-
sive mobilizations of the elbow, wrist, and hand on the
affected side [31, 44].

Reporting of interventions

Details of interventions’ components were extracted
using the TIDieR checklist and guide [76] and are pro-
vided in Additional file 2: Table S2. Almost all studies (55
out of 57) reported more than 50% of TIDieR checklist
items. Only 3 studies reported modifications to their pro-
tocol, and 17 out of 57 provided details regarding inter-
vention adherence. Although 87.72% of studies described
the intervention schedule, 15 studies did not specify the
duration of interventions.

Clinical outcome measures
Three categories of outcome measures were used to
report the effects of rehabilitation interventions on breast

cancer patients undergoing mastectomy, including objec-
tive measures of physiological and physical function
and patient self-reported outcome measures (PROMS).
Figure 4 illustrates the outcomes investigated in each
category and the measurement tools used for each.
Thirty-three unique outcome measures (i.e., 15 physical,
15 PROMS, and 3 physiological) were used across stud-
ies, using 54 different measurement tools. Each study
used a range of 1 to 7 outcomes, and most studies (37 out
of 57) included outcomes from at least 2 of the 3 catego-
ries, all of which but one combined PROMS with objec-
tive measures of physical function. The most reported
outcomes of physical function were shoulder ROM, mus-
cle strength, and signs of lymphedema, measured by the
goniometer, the dynamometer and arm circumference
or volume, respectively. Quality of life (QoL), shoulder
function, and pain were the PROMS most often reported.
The European Organization for Research and Treatment
of Cancer questionnaire (EORTC QLC C-30/BR23), the
Disability of the Arm, Shoulder and Hand questionnaire,
and the Visual Analogue Scale were the most frequently
used outcome measures for these three domains. Three
studies also investigated objective measures of physio-
logical function, such as chest expansion [70], the forced
expiratory volume in one second (FEV1) [70, 71], and the
forced vital capacity (FVC) [71].



Mathieu et al. BMC Women's Health (2022) 22:343

Page 30 of 36

Juawanow

et
- o runsce )
o CR-10 Pain Scale (3)

. eaCTH()

o SIP !
Quest‘\onna\re

expansion

20 N
N A
° 20 2 oxes N

(\
.. RY E’:‘w ‘es‘\\.\
1

1
jrum houlder abd
o MaX

o SGPALS (1)
Physical activity level
~ SMWT (1
Global o . )
m ® GARS (1)

® ADLScore (1)

Aj1anas
ewapaydwAl

2SI @

3G

Fig. 4 Outcome measures. Abd: Abduction; ADL: Activities of daily living; ALN: Axillary lymph nodes; BC: Breast Cancer; CCl: Comprehensive
complication index; CR-10: Borg's Category Scale for Ratings of Perceived Pain; CV: Cardiovascular; DASH: Disabilities of the Arm, Shoulder and Hand;
DXA: Dual-energy X-ray absorptiometry; EORTC QLC: European Organization for Research and Treatment of Cancer quality of life questionnaire;
FACT-B: Functional Assessment of Cancer Therapy—RBreast; FACIT-f: Functional Assessment of Chronic lliness Therapy — Fatigue; FVC: Forced

vital capacity; FEV1: Forced expiratory volume in one second; GARS: Groningen Activity Restriction Scale; HRQOL: Health-related quality of life

ILMD: Interlimb mass difference; ISL: International Society of Lymphology; NRS: Numeric Rating Scale; PCS: Pain Catastrophizing Scale; PROMS:
Patient-reported outcome measures; QoL: Quality of life; RM: Repetition Maximum; ROM: Range of motion; SDQ: Shoulder Disability Questionnaire;
SF-36: 36-Item Short Form Health Survey; SGPALS: Saltin-Grimpy Physical Activity Level Scale; SIP: Sickness Impact Profile; TKS: Tampa Kinesiophobia
Scale; UCLA: University of California at Los Angeles; ULDQ: Upper Limb Disability Questionnaire; VAS: Visual analogue scale; 6MWT: 6-Minute Walking

Test

Patients’ experience

Study participation

Twenty-one of the 57 selected studies reported the num-
ber of patients who chose not to engage in rehabilitation
interventions. Refusal rates ranged between 2 and 75%
(MED=9.0; IQR=30), with 5 studies reporting rates
higher than 40%. The main reasons cited for refusal were
disclosed in only 6 studies. They involved transportation
issues [21, 29, 35], a preference for another intervention
[23, 31, 37] or requesting their own therapist [29, 31],

lack of interest [29, 31] and a desire to minimize hospital
appointments in favor of getting back to work, and to a
normal lifestyle [45].

Compliance with the study protocol

Adherence to rehabilitation interventions was meas-
ured in 19.3% of studies (11 out of 57) and deemed rea-
sonable in each case (see Additional file 2: Table S2 for
details). Coordinating therapy sessions with oncologist
appointments [21, 39, 45], follow-up calls and positive
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reinforcement by physical therapists [24, 25, 42, 74],
individualization of interventions based on the patient’s
needs [71], support from spouses or family members [74]
and obtaining positive effects from the intervention [55]
were identified as factors promoting adherence. Drop-
out rates were reported in 31 of the 57 included studies
and were highly heterogeneous, ranging from 1 to 58%
(MED =10.0; IQR=12.8). Main reasons stated for not
completing the study were undergoing another breast
surgery [19, 20, 22, 28, 38, 39, 42, 43, 72, 75], death [19,
20, 22, 24, 31, 35, 37-39, 45, 56, 60, 63], cancer recur-
rence or other medical conditions [19, 20, 22, 24, 31, 32,
35], having to deal with systemic treatment-related AEs
[31, 32, 39, 41, 42], moving away [19, 20, 22, 24, 37, 39,
45], lack of interest or time [21, 24, 36] and transporta-
tion issues [29, 31]. Two studies also identified lack of
support from family and friends [74] and hospital anxiety
[19] as barriers to completion.

Adverse events

Only six studies included in this review explicitly dis-
cussed the occurrence of AEs. Of these, most studies (5
out of 6) found that the intervention did not affect the
patients’ clinical presentation and symptoms. Sagen et al.
[39] reported two cases of adhesive capsulitis and one
case of supraspinatus tendinopathy. However, the tim-
ing of these AEs was not specified, therefore it is unclear
whether these are due to the rehabilitation interven-
tions or related to breast cancer treatments. A significant
proportion of studies (25 out of 57) also reported that
some participants suffered postoperative complications.
Among these, lymphedema, seroma, wound dehiscence,
and scar contracture were the most frequent. Once again,
with little or no description of when these complications
occurred, it remains unclear whether these were acute or
late effects of breast cancer treatments.

Discussion

This scoping review examined the extent and nature of
clinical research on perioperative physical rehabilitation
for women with breast cancer who were awaiting or had
undergone mastectomy. Our main objective was to iden-
tify conservative interventions and relevant clinical out-
come measures currently used for this population. As a
secondary objective, we aimed to report on barriers and
facilitators of participating and completing these inter-
ventions. Over half of the eligible studies included mixed
breast cancer stages (0-III) populations who underwent
various types of breast surgery, axillary procedures, and a
series of adjuvant treatments.
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Conservative interventions

Rehabilitation programs identified four main modalities:
exercise, patient education, manual therapy, and MLD.
Multimodal rehabilitation interventions were most fre-
quently reported, all of which included exercise. Rehabili-
tation interventions consisted primarily of one-on-one
sessions initially performed under supervision in hospital
settings until discharge. This review also established that
rehabilitation interventions were by far the most studied
after breast surgery. Only ten interventions were initiated
preoperatively, consisting primarily of self-management
strategies to be implemented in the postoperative period.
Most interventions lasted less than 6 months.

The rehabilitation interventions identified in this scop-
ing review reflect, to some extent, the recommendations
provided by cancer care guidelines. However, we noted
that the eligible studies had placed less emphasis on aero-
bic training, primarily providing rehabilitation programs
that included exercises targeting upper extremity func-
tion. Few identified recommendations concerning reha-
bilitation strategies to be implemented before surgery,
either in the eligible studies or in cancer care guidelines,
indicating that further research is needed in this area. In
2017, the World Health Organization (WHO) urged for a
coordinated and concerted global action toward improv-
ing the accessibility of high-quality rehabilitation services
in health systems. Given the systemic effects of cancer
and its associated treatments, oncology was designated
as a priority area for this initiative [77]. Accordingly, a
systematic review was conducted to identify and synthe-
size rehabilitation-specific recommendations provided
by the most recent cancer care guidelines [78]. Of these,
the American Cancer Society (ACS)/American Society
for Clinical Oncology (ASCO) guideline [79] concluded
that there was insufficient evidence to support a specific
intervention that would promote optimal postoperative
recovery for breast cancer patients. Nevertheless, physi-
cal rehabilitation recommendations endorsed by this
guideline advised clinicians to encourage their patients
to adhere to the ACS’s physical activity recommendations
[80], which include moderate to vigorous aerobic exer-
cises and strength training. Returning to normal daily
activities as soon as possible after diagnosis and includ-
ing spouses and family members in usual breast cancer
care were also promoted. In turn, to manage breast can-
cer patients with or at risk for lymphedema, the National
Comprehensive Cancer Network Survivorship Guideline
[81] recommended a supervised multimodal rehabilita-
tion intervention consisting of progressive resistance
training, shoulder ROM exercises, manual lymphatic
drainage, education regarding signs and symptoms of
postoperative complications and self-care management
strategies. This multimodal strategy is also consistent
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with the recommendations issued from the American
College of Sports Medicine guideline [82], which sup-
ported the effectiveness of combined moderate-intensity
aerobic and progressive resistance training, performed
for 8 to 12 weeks, in improving cancer-related health out-
comes, including physical functioning, QoL and fatigue.
Interestingly, none of these recommendations provided
guidance as to what parameters (i.e., frequency, repeti-
tions, sets, etc.) should characterize shoulder ROM exer-
cises. It should also be stressed that these guidelines were
primarily derived from studies performed on breast can-
cer survivors. Therefore, these recommendations may
not be fully applicable to breast cancer patients dealing
with the acute effects of mastectomy.

Clinical outcome measures

A significant number of outcome measures were used to
report the effects of perioperative rehabilitation in breast
cancer patients, each of which was measured through a
wide range of questionnaires and measurement tools.
Objective measures of physical function were the most
frequently used and combined with PROMS in over half
of the eligible studies. Considering the large spectrum of
side effects of breast cancer and its treatments, selecting
relevant clinical outcome measures for this population
can be challenging. The WHO’s International Classi-
fication of Functioning, Disability and Health (ICF) is a
common framework that describes health and disability
worldwide [83]. As the ICF was considered hardly prac-
tical for research and clinical practice, the WHO devel-
oped core sets from this classification, which are lists of
predetermined outcome measures known to be relevant
for specific health conditions [83]. The ICF Core Set for
breast cancer [84] covers all the factors that may impact
breast cancer patients’ functioning. This model acknowl-
edges that breast cancer patients may experience dis-
abilities not only related to (1) body structures and (2)
functions, but also in relation to (3) activities participa-
tion and (4) environment interaction [84]. Most stud-
ies (39 out of 57) included in this review used outcome
measures belonging to at least 2 of the 4 categories of
the ICF core sets for breast cancer. Objective measures
of physical function were used extensively to account
for items pertaining to the first two categories. In con-
trast, QoL questionnaires were mostly used to report on
patients’ ability to carry out activities of daily living and
interact with their environment. As QoL is a construct
that encompasses many dimensions, the data obtained
from these questionnaires may not be as informative.
For psychological, social, and environmental factors to
be adequately measured, it is advisable to select tools
that can provide individual scores for these domains.
As an example, the Functional Assessment of Cancer
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Therapy-Breast Questionnaire (FACT-B) is a question-
naire designed to measure five domains of health-related
QoL in breast cancer patients: physical, social, emotional,
functional well-being as well as breast cancer-specific
concerns [85].

Patients’ experience

This literature review also revealed that a variable pro-
portion of breast cancer patients refused to engage in a
rehabilitation intervention despite their eligibility. Stud-
ies identified a significant discrepancy in refusal rates.
When comparing studies with higher refusal rates to
those with lower rates, we noted that these studies had
similar characteristics in terms of population, type of
interventions, duration, and postoperative complications.
However, most studies with higher refusal rates appeared
to be conducted partly or entirely in hospital settings.
As some wanted to minimize hospital appointments
in favor of returning to a normal lifestyle, this informa-
tion might suggest that transitioning from a supervised
inpatient to a home-based intervention or implementing
rehabilitation interventions in outpatient clinics or com-
munity settings may promote patient engagement. Study
withdrawals were mainly attributed to personal or treat-
ment-related factors rather than the intervention itself,
which seems to support the appropriateness and safety
of rehabilitation interventions for this population. Recog-
nizing the positive impact that support from family and
friends had on participants’ motivation raises the possi-
bility that breast cancer patients could also benefit from a
group intervention, where they could support each other
as they go through the same challenges. Tailoring inter-
ventions to participants’ needs and circumstances also
appears to promote intervention compliance. However,
given the small number of studies from which these data
were obtained, further work is needed to better docu-
ment these issues.

Reporting of interventions and outcome measures

We identified several gaps in interventions and harm
reporting by relying on the revised CONSORT state-
ment and extensions [76, 86, 87] to guide data extrac-
tion. As shown in Additional file 2: Tables S1 and S2,
these limitations are such that it remains unclear which
parameters should be preferred to promote optimal post-
operative recovery in breast cancer patients. Improve-
ments in reporting are needed to ensure patient safety
and replicability of interventions in clinical settings. A
better description of recruitment and compliance issues
arising in this clinical context is also warranted to foster
the development of interventions tailored to breast can-
cer patients’ needs and concerns. As for clinical outcome
measures, several studies have used measurement tools
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and questionnaires without mentioning their validity for
the population of interest. To ensure the effects of reha-
bilitation interventions are accurately measured, future
studies should focus on better describing these tools
while providing evidence supporting their validity for
breast cancer patients.

Limitations

Our scoping review has some limitations. Despite con-
ducting robust systematic searches in multiple relevant
databases, we excluded studies not published in English
or French (authors’ native language), which may have
resulted in relevant studies being missed. However, it
has been reported that excluding non-English publica-
tions from evidence-syntheses does not lead to bias as it
would have a minimal effect on overall conclusions [88,
89]. Some studies were also excluded as they focused on
breast cancer survivors. However, some organizations,
such as the National Cancer Institute, identify cancer
patients as survivors from the day of their diagnosis until
the end of their lives [90]. Therefore, studies that did not
provide a clear definition of survivorship may have been
excluded despite their eligibility. We must also consider
that conducting a mixed method scoping review, which
would have included qualitative designs, would probably
have been better suited to identify barriers and facilita-
tors to study engagement and completion.

Conclusion

This review reports on the variability and wide range
of conservative interventions and clinical outcome
measures used in physical rehabilitation for breast can-
cer patients undergoing mastectomy. Exercise, patient
education, manual therapy, and MLD were identified
as key components characterizing rehabilitation strat-
egies for this population. Although most studies failed
to describe interventions’ procedures and character-
istics adequately, we were able to determine that most
interventions were multimodal, initiated a few days fol-
lowing surgery, and initially performed in supervised
hospital settings. More emphasis should be placed on
selecting measurement tools and questionnaires that
have already been validated for this population. Tai-
loring interventions to patients’ needs and promoting
outpatient rehabilitation interventions appear to be
better suited to the particularities of breast cancer care
pathways. Ultimately, given the significant heterogene-
ity characterizing the interventions identified, a better
understanding of breast cancer patients’ perioperative
care needs and expectations is needed before we can
work towards developing rehabilitation resources that
can be embedded in our institutions’ standards of care.
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