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Introduction

Surgery remains the core treatment for most cases of 
breast cancer; however, it can be preceded by systemic 
neoadjuvant therapies in women with locally advanced 
disease or otherwise, according to specific protocols 
[1]. Breast surgery includes the different techniques of 
mastectomy and breast-conserving surgery, with the type 
of surgery being determined according to tumor size, 
breast volume and other factors [1]. In recent years, a 
progressive increase has been seen worldwide in the rates 
of breast-conserving surgery [2, 3], with improvements in 
aesthetic results being achieved together with oncologic 
outcomes that are similar to those found with mastectomy 
[4, 5].

Despite the advent of new techniques and the 
advances in the surgical treatment of breast cancer, 
postoperative complication rates range from 10% to 30% 
in the majority of international series [6, 7]. Most of the 
acute complications are those inherent to any surgical 
procedure and can be easily managed on an outpatient 
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basis; nonetheless, they may culminate in repeat surgery 
and loss of the reconstructed breast [8, 9]. Conversely, 
chronic complications such as lymphedema and axillary 
web syndrome can cause chronic pain, restrict activities of 
daily living and decrease postoperative quality of life [9].

In view of the negative impact of breast cancer 
surgery on quality of life, various strategies to reverse 
this trend have been evaluated over recent years, often 
with conflicting results [10]. Of the approaches involving 
physiotherapy, kinesiotherapy is the most inexpensive 
and easily accessible option [11]. It consists of a set of 
therapeutic exercises including stretching movements, 
isometric exercises and muscle-strengthening exercises, 
preferably performed under supervision. Although this 
represents an option for improving complications resulting 
from breast cancer surgery, few studies have evaluated 
the effect of kinesiotherapy on the quality of life of this 
population. Consequently, this systematic review and 
meta-analysis was conducted to evaluate the impact of 
kinesiotherapy on the quality of life of women submitted 
to surgery to treat breast cancer.
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Materials and Methods

Data collection
This meta-analysis was conducted in accordance with 

the Cochrane and PRISMA guidelines and is registered 
in PROSPERO under reference CRD42023410480. 
Observational and randomized studies comparing the 
application versus non-application of a protocol of 
kinesiotherapy in women submitted to breast cancer 
surgery were included. In the studies included in the 
meta-analysis, a quality of life questionnaire was applied 
to evaluate differences between groups. Two raters 
(MGR and VAM) performed the data collection. Articles 
for which both raters were in agreement were included, 
with a third rater (LRS) being brought in to settle any 
disagreements.

Search strategy
A systematic search was conducted of the PubMed, 

Cochrane and the Virtual Health Library Regional Portal 
(VHL) databases in may 2024, with no restrictions being 
placed on publication date or language. The following 
terms were used in the search strategy: (mastectomy 
OR “breast cancer surgery” OR “breast conserving 
surgery” OR quadrantectomy OR oncoplastic) AND 
(kinesiotherapy OR physiotherapy OR physical activity 
OR exercises OR stretching OR mobilization OR 
rehabilitation OR “exercise protocol” OR “rehabilitative 
treatment”).

Risk of bias
The Cochrane Risk of Bias tool for randomized trials 

(RoB 2) and the Risk of Bias in Non-Randomized Studies 
of Interventions (ROBINS-I) were used accordingly 
[12,13]. The RoB 2 tool consists of five domains that are 
classified as “high”, “low” or expressing “some concerns”. 
These are: bias arising from the randomization process; 
bias due to deviations from intended interventions; bias 
due to missing outcome data; bias in measurement of the 
outcome; and bias in selection of the reported result [13]. 
The ROBINS-I consists of seven domains in which the risk 
of bias is classified as being “low”, “moderate”, “serious” 
or “critical.” These domains are: bias due to confounding; 
bias in selection of participants into the study; bias in 
classification of interventions; bias due to deviations from 
intended interventions; bias due to missing data; bias in 
measurement of outcomes; and bias in selection of the 
reported result [12].

Statistical analysis
The statistical analysis was conducted using Review 

Manager software, version 5.4.1. The standardized mean 
difference (SMD) was used to evaluate the non-binary 
study endpoints, and the confidence interval used was 
95%. Group estimates were evaluated using the random 
effects model. Heterogeneity was assessed using the I2 

statistic and Cochran’s Q test for heterogeneity (chi-square 
test). I2 values >30% and p-values <0.10 were considered 
significant for heterogeneity.

Variables
The instruments used in the studies were: the 

EORTC Core Quality of Life Questionnaire (QLQ-C30), 
the Medical Outcomes Study (MOS) 36-Item 
Short-Form Health Survey (SF-36), the Quality of Life 
Instrument - Breast Cancer Patient version (QOL-BC) and 
Functional Assessment of Chronic Illness Therapy General 
Questionnaire, including Breast Cancer Supplement 
(FACT-B). The outcomes evaluated in this study are topics 
common to all the quality of life evaluation tools used in 
these studies: overall health status, physical functioning, 
social functioning and emotional functioning.

Of the twelve studies included here, five conducted 
pre and post-intervention comparisons. In those cases, 
the results of the pre-intervention analysis were used as 
a control group [11, 14-17]. In the other seven studies, a 
control group was compared with an intervention group 
[18-24].

Results

The database search revealed 14.675 studies (Figure 1). 
After excluding duplicate articles and screening the titles 
and abstracts, 21 papers were selected for reading in 
their entirety, and the inclusion and exclusion criteria 
were applied. This resulted in the inclusion of twelve 
articles involving 867 patients, with 669 women (77.2%) 
having been submitted to mastectomy and 184 (21.2%) 
to quadrantectomy. The characteristics of the patients and 
studies are described in Table 1. Most of the studies were 
classified as having a low risk of bias (Table S1).

In relation to the overall health status of the patients 
evaluated, a significantly better outcome was found for 
those who underwent kinesiotherapy following breast 
cancer surgery (SMD 0.45; 95%CI: 0.09-0.82; p=0.01; 
I2=75%) (Figure 2). Of the studies in which that endpoint 
was evaluated, only three failed to obtain statistically 
significant results [11, 19, 22]. Comparing the physical 
functioning scale of the studies evaluated, a statistically 
significant benefit was also found for the patients who 
practiced kinesiotherapy (SMD 0.89; 95%CI: 0.39-1.39; 
p=0.0005; I2=91%) (Figure 3). The nine studies that 
evaluated this specific endpoint reported better data in 
favor of the kinesiotherapy group.

Results also showed a statistically significant benefit in 
the intervention groups when patients’ social functioning 
was evaluated (SMD 0.67; 95%CI: 0.26-1.09; p=0.001; 
I2=89%) (Figure 4). Among the nine studies that evaluated 
social functioning, five showed statistical relevance in 
favor of kinesiotherapy. Emotional functioning also 
obtained a significant result in favor of kinesiotherapy 
(SMD 0.90; 95%CI: 0.40-1.40; p=0.0004; I2=92%) 
(Figure 5).

Discussion

The surgical treatment of breast cancer can result in 
various sequelae that exert a negative effect on patients’ 
quality of life [25]. In this systematic review and 
meta-analysis of twelve articles involving a total of 867 
patients, women who performed kinesiotherapy following 
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Figure 1. PRISMA Flow Diagram of Study Screening and Selection. The search strategy in PubMed, Virtual Health 
Library (VHL), and Cochrane databases yielded 12,580 studies, of which 21 were fully reviewed based on the 
inclusion and exclusion criteria. A total of twelve studies were included in the meta-analysis.  

Figure 2. Group that Underwent Kinesiotherapy Obtained Better Results on the Overall Health Scale Compared to 
those that did not Perform It (p = 0.01). 

breast cancer surgery were compared to women who did 
not, with the objective of evaluating the effects of that 
therapy on quality of life. The main results of this research 
were: 1) significantly better results in the evaluation of 
overall health status for the kinesiotherapy group; 2) 
statistically significant results for the endpoints of physical 
functioning, social functioning and emotional functioning 
in favor of the intervention group.

Important results were found with kinesiotherapy in 
this population when the endpoint evaluated was overall 

health status, which reflects mobility and self-care as well 
as the performance of activities of daily living and other 
activities. Therefore, the improvement in overall health 
status may reflect the final sum of the various domains 
associated with quality of life, particularly physical aspects 
that facilitate the daily life of these patients. In the meta-
analysis conducted by Kannan et al. [26], the physical 
exercise was found to be beneficial when the quality of 
life and the level of pain were evaluated in patients with 
post-mastectomy pain syndrome. In the study conducted 
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Figure 3. Group that Underwent Kinesiotherapy Obtained Better Results on the Physical Functioning Scale Compared 
to those that did not Perform It (p = 0.0005). 

Figure 4. Group that Underwent Kinesiotherapy Obtained Better Results on the Social Functioning Scale Compared 
to those that did not Perform it (p = 0.001). 

Figure 5. Group that Underwent Kinesiotherapy Obtained Better Results on the Emotional Functioning Scale 
Compared to those that did not Perform it (p = 0.0004). 

by Wilson, [27], kinesiotherapy was able to significantly 
reduce pain and improve range of motion in patients 
submitted to breast cancer surgery. These findings suggest 
that this therapy of movement yields results that go beyond 
an improvement in patients’ physical status following 
surgery, improving the general health of this population.

With respect to quality of life and physical functioning 
and social functioning endpoints, kinesiotherapy yielded 
statistically significant results in relation to the control 
group. This is probably due to the fact that the physical 
exercise involved in the therapy promotes an increase 
in muscle strength and an improvement in patients’ 
range of motion. In the study conducted by Majed et 
al. [20], range of motion in the affected upper limb of 
mastectomy patients was evaluated prior to and following 

kinesiotherapy with significant positive results. Indeed, 
with the improvement in mobility and in the strength of the 
upper limbs, patients are able to return to their activities of 
daily living, and their self-perceived quality of life tends 
to improve [28]. 

In relation to emotional functioning and quality of life, 
important data were found that favor the intervention group. 
Among the ten studies that evaluated this outcome, five 
found very significant results in favor of kinesiotherapy. 
An improvement in depression was also observed with 
kinesiotherapy, a result that converges with the findings 
of the present study [29]. Taken together, these data are 
possibly due to the global effect of physical activity on the 
mental health and self-esteem of individuals, especially 
in the post-operative period.
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Therefore, kinesiotherapy appears to help recover quality 
of life in patients submitted to surgery for breast cancer.
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