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Introduction

Breast cancer, the most common cancer in women, is a major public 
health problem. The development of new diagnostic and therapeutic 
resources has increased the survival rates of this population [1]. The 
treatment of breast cancer can trigger several morbidities such as 
lymphedema, neck pain, pain and limitation of movements of the 
joint complex of the shoulder, sensory disturbances and changes in 
kinematics and biomechanics of the upper limb same side to surgery 
and the trunk [2,3].

Breast cancer treatment currently involves surgical removal of the 
breast tumour, total or partial excision of the axillary lymph nodes 
and, according to the tumour typology, possible treatment involving 
chemotherapy, radiotherapy and hormone therapy [4,5]. Surgeries 
involving breast cancer treatment may result in conservative surgeries 
or mastectomy or total breast withdrawal, with or without breast 
reconstruction [6]. With advancements in health care, from better 
prevention to the best treatment, conservative breast surgeries and 
breast reconstructions are becoming more and more common. 
Studies are unanimous in saying that mastectomies present greater 
morbidity when compared to breast reconstructions and conservative 
surgeries [7-11].

Mastectomy may lead to postural changes, particularly in the trunk 
and upper limb on the same side as the surgery, due to the significant 
asymmetry of soft tissues and a change in the mass distribution in 
the chest wall, together with the complications of treatment, such 
as pain and fibrosis [12-15]. These changes may be present soon 
after surgery and/or remain for years after treatment [16]. The 
mechanical stress caused by changes in posture can have clinical and 
functional repercussions with effects on the connective, muscular 
and joint tissues, altering the distribution of load and pressure; this 
may contribute to degenerative joint alterations and inadequate 
muscular tension [18]. Although post-mastectomy pain is considered 
essentially neuropathic [19], there is more recent evidence that stress 
in myofascial tissues is a relevant causal factor, since it may provoke 
myofascial syndrome [20,21].

While surgery and radiotherapy continue as pillars of breast cancer 
treatment, physiotherapy should be more focused on the rehabilitation 
and recovery of upper body strength and flexibility [22]. Recent
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findings regarding the postural alterations of women after breast 
cancer treatment, especially after mastectomy, recommend a greater 
investigation of alterations to the posture of patients during cancer 
treatment and in survivors of the disease [23].

The assessment of postural changes in the trunk and upper limb 
helps to understand potential functional changes and then to plan an 
intervention in order to prevent and/or minimise complications that 
affect breast cancer survivors throughout their lives. It is also crucial 
to implement programs with the objective of minimising the risks of 
occurrence and to improve the quality of life of these women. The 
increased life expectancy of women diagnosed with breast cancer 
suggests that many of these women may be living with the sequelae of 
treatment. The main objective of this review is to characterise postural 
dysfunctions after breast cancer treatment and to succinctly identify 
the main intervention strategies, such as physiotherapy, with regard to 
prevention and treatment.

Posture and Postural Control: Concepts and Methods of 
Analysis

Posture can be defined as the biomechanical alignment of the 
body and its orientation to the environment [24]. Currently, there are 
several quantitative methods available for postural analysis, including 
biophotogrammetry, which is a reliable method of obtaining posture 
information through the interpretation of photographic images, 
allowing for the quantification of human body measurements 
and analysing the relationship between their segments. The main 
advantages of this approach are that they allow for an evaluation of 
the entire body using the same image [25,26]. However, for a good 
evaluation, the photos must be high-quality and distortion-free, 
the equipment must be accurately adjusted and remain in the same 
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Abstract

The treatment of breast cancer can trigger several functional limitations and postural changes. The 
asymmetry of the shoulder girdle and trunk and greater forward leaning of the trunk are the major 
expected changes in posture. Stress and mechanical asymmetries caused by these postural changes 
may have clinical and functional repercussions, generating joint problems and inadequate muscular 
tension. Physical therapy is considered an effective intervention for pain control, postural realignment 
and recovery of functional autonomy. The aim of this review is to characterise the main postural 
dysfunctions observed after the treatment of breast cancer and to succinctly identify the main strategies 
of physiotherapeutic intervention to prevent and/or treat these alterations.
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position throughout the analysis, and the environment should be 
properly illuminated and provide privacy to the assessed patient [27].

Biophotogrammetry and radiography are both methods for assessing 
spinal alignment [28]. However, radiography is considered the gold 
standard for the quantification of spine angles from calculations, with 
reference to the vertebrae visible on the radiographic examination 
[29]. The commonly used method is the Cobb angle, used to 
measure frontal deformity by the intersection of a straight line drawn 
from the endplate of a vertebra and a straight line drawn from the 
endplate of another vertebra of reference [30,31]. In mastectomised 
patients, where there may be adjuvant treatments involving radiation, 
biophotogrammetry is a simple and easy-to-apply alternative, with 
a low cost of clinical application, ease of photo interpretation, high 
precision and facile reproduction of results [19] with an objective 
and quantitative analysis. It is commonly used among studies on 
postural evaluation in this population. Postural analysis should 
integrate a clinical evaluation from the beginning of physiotherapy 
and if possible before surgery, to know the dominant posture before 
the surgical intervention. With the alignment of the body segments, 
the hypothesis of a better distribution of load and better mechanical 
organisation for soft tissues and joints is created. The objective of the 
intervention is to lead the patient to the level closest to the reference 
standard considered to be ideal [24,27]. The understanding of posture 
involves the concept of postural control, posture and stability, so the 
alignment of body segments and postural changes affect the location 
of the centre of gravity, which may have repercussions on changes in 
body stability [24].

Postural control is the position of the body in space, with two 
objectives. The first is postural stability, which is the ability to keep 
the body in balance. The second is postural orientation, defined as the 
ability to maintain an appropriate relationship between body segments 
and between the body and the environment when performing a task 
with stability and orientation [32]. The centre of pressure (COP) is 
the vertical projection of the forces produced during movements or 
when in a static position. However, the velocities and accelerations of 
the individual segments and joints are so small that the vast majority 
of optical systems are not precise enough to produce significant 
kinematic data, so a force platform is used, where the main variable 
is COP [33]. COP oscillations reflect only operative level of postural 
control related to the orientation of postural control in a specific 
posture and the orientation of body segments [34].

Changes in postural alignment may trigger mechanical changes 
[35]. Postural control is responsible for different posture functions. In 
a situation of postural misalignment, motor behaviour is soon altered 
[36].

Postural Changes After Breast Cancer Treatment and the 
Influence of Breast Reconstruction

The indication among the different types of surgical interventions 
in breast cancer depends on the clinical condition and histology of 
the tumour, and may vary between mastectomy and conservative 
treatment with resection of a breast segment and removal of axillary 
lymph nodes or sentinel lymph nodes [6]. Postural changes may 
occur after cancer treatment, such as protraction of the shoulders, 
a limited arm movement range, scapular misalignment, pain and 
altered sensitivity in the arm and axilla on the same side as the surgery 
[37,38].
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An evaluation performed through photogrammetry assessed 
the anteroposterior curves of the spine in 51 women an average of 
6.5 years after surgical treatment for breast cancer, where a Patey-
type radical mastectomy was the most frequent approach (84.3%), 
chemotherapy (54%), hormone therapy (66%), and unilateral surgery 
(92%); the majority of patients were submitted to adjuvant treatment 
with radiotherapy (88%). Postural alterations were observed in 82.3% 
of women who underwent breast cancer treatment, compared to only 
35.1% in women who did not undergo this type of treatment [37].

Another study performing a postural evaluation through 
photogrammetry observed that the main alterations found in 85 
mastectomised women were asymmetry of the shoulder girdle and the 
trunk and greater forward leaning of the trunk. It was also observed 
that the operated side scapula was located higher than the opposite 
side [38], suggesting a change in the activation and coordination 
of the stabilising muscles of the scapula, such as shortening and/or 
decreased shoulder muscle strength [39]. The scapular girdle region 
was the site where the greatest changes were found both in relation to 
posture and problems with function, also with higher levels of pain 
that may remain until years after the surgery [40,41]. In relation to the 
anteroposterior curvature of the spine, there is a tendency to increased 
thoracic kyphosis among women after mastectomy compared to 
women who did not receive this type of treatment, also seen through 
photogrammetry [42]. When investigating the correlation between 
trunk muscle function and body posture in 50 mastectomised women, 
it was possible to observe alterations in the anteroposterior curve of 
the vertebral column, which can lead to functional disturbances to the 
trunk muscles, as well as greater involvement of the trunk musculature 
in women with a lordotic posture [43].

The time after surgery is a factor that should be considered when 
analysing the posture of women who have undergone breast cancer 
treatment, since body posture changes over time after surgery. In the 
immediate postoperative period, this is related to forward leaning of 
the trunk, followed by backward leaning of the trunk years later; it 
should be assumed that leaning from the trunk forward a short time 
after the operation is an analgesic and protective position that passes 
with time [38]. Post-surgical pain, including mastectomy surgeries 
and immediate or late reconstructive surgeries, may lead to scar 
tissue formation and the adoption of a protective stance, leading to 
shortening of the soft tissues of the anterior chest wall, including 
the pectoral muscles major and pectoralis minor, and may result 
in depression of the scapula in the frontal plane [12]. Abnormal 
positioning of the scapula leads the muscles of the shoulder girdle to 
alter their tension and length relationships, resulting in a functional 
imbalance [44].

Adopting an antalgic posture such as thoracic spine flexion and 
scapular protraction may aggravate the muscle shortening and force 
reduction described above. The application of radiotherapy and the 
consequent fibrosis can further aggravate this condition by producing 
more tension in the soft tissues [45, 46]. Myofascial trigger points are 
present in dysfunctional muscles and are associated with breast cancer 
survivors [20]. In addition to pain, myofascial dysfunctions may 
also contribute to an altered posture [14,47]. A longitudinal study, 
performed six months after mastectomy, showed a painful syndrome 
in 52% of the participants and 27.2% of the patients reported pain in 
the shoulders and in the scapulo-thoracic region [48]. The distribution 
of mass in the trunk can influence the posture, thus the size of the 
breasts can condition the postural alignment [49]. The size of the 
breasts ends up influencing the posture, as it conditions the location
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of the centre of gravity and, in turn, the physiological curvature of the 
spine [50]. The centre of pressure oscillation is greater in women with 
large breasts, compared to the control group. In addition to that, the 
oscillation of the pressure centre decreases in women after reductive 
mammoplasty [51,52]. Breast size is a factor that influences body 
posture, with a greater tendency to change posture after mastectomy.

Breast reconstructions are becoming more and more common, 
and reconstructions with implants are the most commonly used 
procedures [53]. Myocutaneous flaps, despite having relatively high 
rates of complications, are also widely used [54,55]. These include the 
dorsal large muscle flap, the abdominal flap (vertical or transverse) and 
the external oblique muscle [56]. Women after radical mastectomy 
with immediate breast reconstruction, evaluated six months after 
surgery, presented significantly fewer postural changes compared to 
women who did not have their breast reconstructed after mastectomy. 
Moreover, the posture of women after mastectomy with immediate 
reconstruction of the breast was comparable with the posture of 
women without the disease [7]. The posture of mastectomised women 
when compared to women submitted to myocutaneous reconstruction 
of the rectus abdominus after one to five years showed no difference 
in terms of the alignment of the head, shoulders, scapula and pelvis. 
However, differences were observed in the vertical alignment of the 
trunk, measured by the angle between the vertical line and another 
line connecting the acromion to the greater trochanter of the femur, 
which indicates a rotation of the trunk since the position of the 
shoulder is more posterior than that of the femur. As this change 
was unilateral, it reinforces the hypothesis of trunk rotation [57]. 
In the long run, women who underwent immediate reconstruction 
after mastectomy did not show significant changes in body posture 
during 24 months of observation. The group of women submitted to 
reconstruction and a group of women without surgical intervention 
did not present significant differences [13]. A case-control study 
performed with conservative breast surgeries found a lower incidence 
of postural changes [58].

By means of radiographic images, in a preoperative temporal 
analysis and two years after treatment, unilateral mastectomy led to 
a change in chest cavity symmetry with implications on the weight-
bearing mechanism of the spine. Patients who underwent unilateral 
mastectomy with immediate reconstruction showed minor changes 
in postoperative vertebral alignment and the Cobb angle, measured 
through a parallel line between the T4 and T11 vertebrae and the 
coronal alignment of the vertebrae body. Additionally, alterations in 
postoperative vertebral alignment were significantly lower in patients 
who received immediate breast reconstruction [59].

Absence of the breast can lead to changes throughout the body, and 
can even be seen in the feet. In an evaluation by means of a podoscope, 
where the foot shape and weight support in the lower limbs were 
evaluated, there were differences in foot shape on the

same side as the operated breast, which can be explained by 
asymmetry in the transfer of weight placed in each half the side, 
a negative long-term consequence of mastectomy [16]. On the 
other hand, conservative breast surgery did not present significant 
alterations in the posture of the foot on the same side of the breast 
surgery, and the same was found on the opposite side to the surgery. 
This situation was maintained in the short and long term [60].

Immediate breast reconstruction has been shown to have few 
adverse effects on body posture, because there is no period without 
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the breast. Therefore, immediate breast reconstruction leads to a 
better postoperative result, not only in terms of aesthetic results and 
patient self-esteem, but through the prevention of complex alterations 
in body posture, positively affecting the alignment of the spine and 
leading to a better posture and physical function [59]. Although 
women who underwent immediate breast reconstruction had the 
effects of surgery such as the presence of fibrosis, shortening of the 
major and minor pectoral muscles and pain, as well as alterations 
to the angle of the homolateral shoulder blade after surgery, the 
morbidities found in mastectomised women were greater than those 
in women who underwent breast reconstruction [13,57].

Strategies for the Prevention and Treatment of Postural 
Changes after Breast Cancer Treatment

When recognising the expected postural changes and their causes 
after breast cancer treatment, it is important to establish strategies for 
the prevention and treatment of breast cancer.

According to a cross-sectional study of 94 breast cancer survivors 
aged 23-72, they said that physical therapy was important at 
all stages of treatment and helped overcome the side effects of 
treatment. In addition, physical activity decreased the occurrence 
of musculoskeletal complications associated with treatment, such as 
pain and movement limitations [61]. These findings can be explained 
by another study showing that the practice of regular physical activity 
in mastectomised women can have a positive effect on postural re-
education, such as maintaining the levelling of the angles of body 
inclination, improving trunk symmetry, as well as the position of the 
scapulae and scapular girdle [38]. Phytotherapeutic interventions also 
have positive effects on other variables. Identifying triggering factors 
such as posture is critical so that pain relief does not have a transient 
effect [12]. Breast cancer survivors have higher pain intensity in 
the upper trapezius muscle compared to women with neck pain, 
which indicates the need for specific assessments and interventions 
for myofascial dysfunction in these women [62]. Stretching and 
strengthening exercises associated with ischemic compression of 
trigger points favour postural improvement, pain relief and functional 
autonomy with a positive impact on pain and posture [20,21].

Considering the tendency of trunk rotation in mastectomised 
women without breast reconstruction [57], physiotherapy should 
include preventive exercises aiming to improve trunk stabilisation 
and the symmetry of the upper limbs. Postural adjustments do not 
result from rigid internal structures, but can be modified by time and 
learning, which makes these changes amenable to treatment through 
a rehabilitation program [36]. The physiotherapy program should take 
into account the specific procedure used for breast reconstruction. 
Unlike the simple placement of a prosthesis, the procedure may have 
involved myocutaneous flaps of muscles such as the large dorsal 
and transverse abdominus rectus, which plays different roles in 
maintaining body alignment and trunk and limb functionality. The 
choice of exercises may be more specific based on this information, 
and compensatory changes in posture can be avoided [57]. There is 
evidence that both Nordic walking and resistance exercises in the water 
are capable of triggering positive postural changes in women surviving 
breast cancer. However, women who practice only non-specific 
exercises do not obtain these gains in postural improvement. These 
results indicate the need to broaden our knowledge on the subject and 
to perform new research using modern methods to rehabilitate the 
posture of mastectomised women. The diversity observed in the form 
of anteroposterior spinal curvatures after physical training regimens of
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different types and natures demonstrates the need for adequate 
exercise selection to achieve the desired therapeutic outcome [64]. 
Adherence to exercise is still a challenge for women undergoing breast 
cancer treatment, and changes to traditional modes of rehabilitation 
are necessary [65]. Compared with conventional training in 
therapeutic exercises, the Pilates method offers the potential to reduce 
biomechanical dysfunctions that can occur as a result of cancer 
therapy through improvements in body awareness and kinaesthetics 
[66]; it is also used to improve postural alignment [67]. The Pilates 
method can be safely prescribed for women after treatment for breast 
cancer. Pilates practice can alleviate the impact of cancer-related 
symptoms and improve the quality of life of patients. Compared with 
other exercise interventions, Pilates appears to be especially effective 
in improving upper limb pain and function [68].

Key Clinical Points

1.	 Treatment of breast cancer can lead to side effects that may 
contribute to postural changes, mainly involving the cervico-
dorsal spine, shoulders and scapular girdle that can lead to 
chronic functional limitations and pain.

2.	 In women who are survivors of breast cancer, there is a need for a 
postural analysis using reliable, accurate and replicable methods 
of analysis, since it will directly influence the choice of therapy.

3.	 Immediate breast reconstruction reduces the morbidity related 
to immediate and late postural changes compared to total 
mastectomy without reconstruction, thereby reducing treatment 
complications.

4.	 Mastectomised women have greater morbidity than women 
who have undergone breast reconstruction and lumpectomy, 
although there is a shortage of studies in this population. The 
importance of these studies becomes increasingly necessary as 
more of these surgeries are performed.

5.	 A rehabilitation program for women undergoing breast cancer 
treatment should include a physiotherapy/movement-specific 
approach to the rehabilitation of posture and pain management. 
The practice of regular physical activity should be encouraged, 
supplemented by other methods that stimulate body awareness 
and postural control like the Pilates method.
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