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Abstract
Objective: To describe the effect of early physical therapy with virtual reality on function of upper limb and risk of depression and anxiety
in mastectomized patients.

Method: Descriptive study executed in women with unilateral mastectomy without shoulder pathologies, n=77 (41 study, 36 control),
grouped by type of mastectomy: partial with sentinel lymph node (PMSL), partial with axillary dissection (PMAD) and modified radical
mastectomy (MRM). At 7th day post surgery was applied a protocol of physical therapy with virtual reality exercises (Wii™ console). Patients were
evaluated grade of upper limb ipsilateral function of mastectomy (Quick DASH) and for the risk of depression and anxiety (HADS). Measurements
was before surgery (preoperative-day 0) and day n° 7 and n° 30 post surgery, period during which the protocol was applied in the study group.
Statistical analysis is descriptive and the results are presented with averages and standard error (sd).

Results: Mastectomized patients who make early physical rehabilitation with virtual reality (Wii™ console) increases upper limb ipsilateral
function, especially MRM group, and by the other hand, decreases the risk of depression and anxiety unlike control group who maintains the risk.
Conclusion: Mastectomized patients who make early physical rehabilitation with virtual reality increase the functionality of the ipsilateral
upper extremity after mastectomy and reduce the risk of depression and anxiety.
Keywords: Mastectomy; Virtual reality; Physical rehabilitation; Upper limb function; Depression; Anxiety

Abbreviations: PMSL: Partial Mastectomy with Sentinel Lymph Node; PMAD: Partial mastectomy with Axillary Dissection; MRM: Modified
Radical Mastectomy; VR: Virtual Reality; HADS: Hospital Anxiety and Depression Scale; SG: Study Group; CG: Control Group; Sd: Standard Error

Introduction
The epidemiological profile is changing and life expectancy
since birth increases; this had caused more chronic pathologies
like cancer, being a public health trouble very important in
morbidity and mortality terms. In 2008, the breast cancer
ranked second in Chile like death cause in women, with a rate
of 14.5/100000 habitants, that progressively increases from age
45, reaching rates of 100/100000 habitants for potentials years
of life lost. The rates in region of Valparaíso showed that is the
second with more morbidity risk for breast cancer [1].
Medical treatment for the breast cancer is varied, being
the principal the breast surgery or mastectomy. Surgical
techniques used, according the stage of cancer, are modified
radical mastectomy (MRM), partial mastectomy with axillary
dissection (PMAD) and partial mastectomy with sentinel lymph
node (PMSL). Due to surgery, they are described immediately
complications like acute pain, seroma, wound dehiscence,
contractures and atrophy of the pectoralis major muscle, and
the other hand, in the postoperative late, the complications
are scar retraction, chronic pain, adhesions in the chest wall,
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paresthesia in the axillary area and internal side of the arm,
lymphedema, loss of strength, postural alteration and shoulder
mobility limited, and the last one is the sequel that generates
more disability [2-4].

Shoulder mobility improves a bit over time, but the
limitation can persist during weeks, months and even years,
quickly installing rigidity and muscle atrophy after the surgery
[5]. Women with cancer must deal, among other things, with the
impact of the diagnosis and the side effects of the treatment, fear
of recurrence of cancer, decrease in their health and increase
of disability levels in addition to lack of functionality in the
upper limb, they experience psychological stress that affects
their quality of life [6,7] like depression and anxiety. When the
psychological effects are presents together with cancer, decrease
the adherence to the treatment, hospitals stays are prolonged
and survival opportunities are reduced [8].
To reduces the physicals and psychological complications,
exercises are used widely recognizes like a tool very important
to recovery and rehab women post mastectomy and, according
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to reviews and Meta-analyses, suggests that exercises decrease
physical and psychological discomfort rates after cancer
treatment [9]. The evidence support that affectivity of exercises
programs to reduces symptoms and improve the quality of
life after cancer diagnosis. Silva [10] supports the theory that
patients with breast cancer should be included in post-surgery
rehab programs due real benefits in improve de quality of life.
Results suggest that interventions with physical activities during
and after treatment can to prevent weakening and improve
cardio respiratory performance, physical health, immunity
responses, strong and flexibility, corporal image, self-esteem,
frame of mind and stimulates treatment adherence. Also, the
exercises are associated with less hospitalizations days, number
and severity of side effects, including nausea, fatigue and pain
[11].
Virtual reality (VR) is a science based on computer use and
other dispositive, whose purpose is produce simulation that
permits have the sensation of be there, in the environment
simulated [12]. In games with VR, people executes movements
and gestures through sports simulated that are generate by these
systems, generating benefits in several types of therapies, both
in young people and in the elderly, what has attracted attention
in the health teams around the world. Schneider [13] studied
the use of VR in elderly women with chemotherapy treatment
for breast cancer and he evidenced a decrease in fatigue and he
indicated that is an easy alternative to implement, generating a
good adherence to the treatment.
In this context, a more dispositive due to the ease of use
and low purchase price and easiness to use in patients of all age
and health teams is the Nintendo Wii™, which is successful in
rehabilitation to improve the motivation of the patients in their
therapies, with a design that can generate movements of the all
body [14]. Saposnik [15] in his studies with VR concludes that
these games are an alternative to do safe exercises, viable an
effective potentially to expedite of the rehabilitation process and
to promote the motor recovery. In relation to the time of exercise
with VR there is no consensus but several authors’ uses exercises
during 30 minutes per session in their investigations [16,17].
Considering the excellent experience of a lot of health teams
around the world in the use of VR in patients with cancer is that
the opportunity to carry out this study that aims to describe
if in mastectomized patients the early physical rehabilitation
with VR in upper limb allows to maintain and recovery the joint
mobility and their surrounding tissue, stimulating the recovery
the function of the upper limb ipsilateral and decrease the
depression and anxiety risk.

Materials and Methods

This is a descriptive study that includes unilateral
mastectomized patients from Carlos Van Bûren Hospital of
Valparaiso in Chile, during year 2013 and 2014. Who accepted
take part of this study had to sign the consent of participation
and they had must be over 18 years old. Patients with previous
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shoulder pathologies in the ipsilateral shoulder of the
mastectomy, previous breast surgery, previous radiotherapy and
who can’ it follow instructions were excluded. The subjects was
divided in two group, study group (SG) with VR intervention
(n=41) and control group (CG) without VR intervention (n=36),
additionally, each group was divided accord mastectomy type:
PMSL, PMAD and MRM.

The function of the upper limb ipsilateral of the mastectomy
was evaluated with Quick DASH test, the dysfunction is valued
from 0 to 100 points and a higher score indicates greater
disability [18]. To evaluate the risk of depression and anxiety, the
Hospital Anxiety and Depression Scale (HADS) was used, which
assessed the risk of presenting these psychological troubles
[19]. It´s a self-applied questionnaire with seven questions in
the depression item and seven questions in the anxiety item.
The intensity or frequency of the symptoms is evaluated with
Likert scale of 4 point (range of 0-3) and the final score is a
directly proportional, that is, a higher score means more risk of
depression and anxiety.

The measures with the described tools were made before
the surgery (pre-operatory, day 0) and post-surgery at the 7th
day and the 30th day. The physical rehabilitation protocol with
VR exercises (Nintendo Wii™ console) was applied in the SG.
It was 10 sessions of 32 minutes: three serial of 10 minutes of
effective exercise and two serial of 1 minute to rest, three days
per week, between 7th day and 30th day post-surgery. Therapeutic
sequences with the games are in the Table 1. The analysis
statistical was made with MiniTab® 14 program and descriptive
statistical was used to analyzed the results, they are presents
with standard error (sd).
Table 1: Therapeutic sequence used in the early rehabilitation protocol
with virtual reality.
Session

Nintendo Wii™
Game

Patient’s Posture

1&2

Air Sport, Piloting –
Tourism mode

Seated, Wii remote in ipsilateral
hand, shoulder in 90° of flexion,
elbow extended.

Wakeboarding,
Beginner mode

Seated, Wii remote in both hands,
shoulders in flexion, elbows
extended.

7&8

Frisbee®, Frisbee®
Dog mode

9 & 10

Archery, Beginner
mode

Bipedal, Wii remote in ipsilateral
hand, adduction - abduction of
shoulder, slight flexion of elbow.

3&4
5&6

Results

Swordplay, Speed
slice mode

Bipedal, Wii remote in ipsilateral
hand, slight flexion of shoulder
and elbow

Bipedal, hold Wii remote in
ipsilateral hand with 90° shoulder
flexion and extended elbow,
opposite hand performs the throw.

The age of the patients who participated was between 26
and 83 years old, mean of 58.76 ±sd 1.46 years old. In SG the age
was 57.66±sd 1.65 years old and in the CG was 60.03±sd 2.51
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years old. Accord the surgery type, in the SG, 39.02% was in the
PMSL group, 41.46% was in the PMAD group and 19.52% was
in the MRM group. In the CG, 44.44% was in the PMSL group,
36.11% was in the PMAD group and 19.45% was in the MRM
group. All results of measurements are with SD. Accord the
function of the shoulder showed by the patients of SG, at the
day 0, the mean was 10.94±3.87 for PMSL, 5.61±1.55 for PMAD
and 16.11±5.46 for MRM. At 7th day, the mean showed was
27.69±5.25 for PMSL, 30.89±4.47 for PMAD y 23±7 for MRM.

And at 30th day the mean was 12.99±2.67 for PMSL, 12.01±2.86
for PMAD and 17.86±6.30 for MRM (Figure 1). In the patients
of CG, the mean was 8.24±2.33 for PMSL, 5.08±1.31 for PMAD
and 11.60±4.83 for MRM. At 7th day, the functionality mean was
21.25±4.76 for PMSL, 22.59±5.88 for PMAD and 28.59±8.01 for
MRM. In the evaluation at 30th day, the mean was 15.06±3.55
for PMSL, 15.24±6 for PMAD and 20.13±5.79 for MRM (Figure
1). The results of risk of depression and anxiety are in the Tables
2 & 3.

Figure 1: The Quick DASH test evaluated the function of the upper limb ipsilateral of the mastectomy at day 0 (d.0), at the 7th day (d.7)
and the 30th day (d.30). The graphs show the means obtained in PMSL (a), PMAD (b) and MRM (c) of SG and CG. SG: study group; CG:
control group; PMSL: partial mastectomy with sentinel node group; PMAD: partial mastectomy with axillary dissection group; MRM: modified
radical mastectomy group.
Table 2: Results of risk of depression of HADS.
PMSL

PMAD

node group; PMAD: partial mastectomy with axillary dissection
group; MRM: modified radical mastectomy group; SG: study
group; CG: control group.

MRM

SG

CG

SG

CG

SG

CG

d.0

4,69 ±
0,88

3,19 ±
0,77

4,00 ±
1,11

3,31 ±
1,04

3,38 ±
1,66

3,43 ±
1,40

d.30

2,56 ±
0,78

2,50 ±
0,55

4,00 ±
1,06

3,54 ±
1,29

2,50 ±
1,04

4,29 ±
2,53

d.7

3,81 ±
0,88

2,81 ±
0,68

4,29 ±
0,95

3,54 ±
1,04

4,00 ±
1,80

3,43 ±
1,17

d.0: Pre-operatory, day 0; d.7: 7th day post-surgery; d.30: 30th
day post-surgery; PMSL: partial mastectomy with sentinel
node group; PMAD: partial mastectomy with axillary dissection
group; MRM: modified radical mastectomy group; SG: study
group; CG: control group

Table 3: Results of risk of anxiety of HADS.
PMSL

PMAD

MRM

SG

CG

SG

CG

SG

CG

d.0

7,94 ±
1,26

5,88 ±
0,92

5,35 ±
0,84

6,85 ±
1,03

7,75 ±
2,14

5,43 ±
1,31

d.30

5,38 ±
0,90

4,06 ±
0,84

4,88 ±
1,11

5,62 ±
1,49

5,25 ±
1,79

4,29 ±
1,92

d.7

5,94 ±
1,16

4,94 ±
1,12

6,00 ±
1,04

5,62 ±
1,02

6,25 ±
2,27

3,86 ±
1,20

d.0: Pre-operatory, day 0; d.7: 7th day post-surgery; d.30: 30th
day post-surgery; PMSL: partial mastectomy with sentinel
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Discussion
In this research observed that if applicate and exercises
protocol with VR in the ipsilateral upper limb of the mastectomy,
from seventh day after surgery, no matter type of mastectomy, it
favors recovery the functionality of shoulder and decreases the
risk of depression and anxiety. When evaluating the function of
the upper extremity after surgery, at 7th day, SG and CG showed
decrease in the movement of the ipsilateral upper limb of the
mastectomy in all subgroups (PMSL, PMAD and MRM). This
limitation is because there is a trauma by the surgery and our
results are accord like LeBlanc’s results [18].

The function of ipsilateral upper limb to the mastectomy
evaluated after exercise protocol application evidenced an
increase that is similar to the results of Petito [20] & Rett [21],
demonstrating the positive that is in the patients made physical
therapy to favor to the incorporation in the daily activities and
to get better their quality of life. Therefore, perform exercises of
rehabilitation in the ipsilateral upper limb after mastectomy is
very important to minimize the post-surgery complications. In
the case of this study, all groups increased the functionality of
upper limb but the increase more significant was in the PMAD
of SG. In the case of CG, the functionality increased in smaller
amount. The difference in both groups is because the patients
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with early exercises intervention they do not install side effects
of surgery, like said Hechavarría [5].
In relation to the risk on anxiety in women with breast
cancer, other studies show that the women react with anxiety in
several phases [19]. Immediately, after breast cancer diagnosis,
women present high levels of anxiety but before and after
surgery they present symptoms and state of median anxiety
[22]. The above is coincident with the results obtained in this
study in both groups. The women evaluated the day before
surgery presented median levels of anxiety, exception PMSL in
CG. At 7th day, the anxiety levels decreases and at 30th day, in SG
the levels of anxiety and depression decreases, demonstrating
that the exercises help to lower the psychological symptoms in
women with mastectomy. The principal limitation of this study
was the difficult to adherence of the patients from distant areas
so that is the challenge to the next investigations.

Conclusion

The protocol of exercises with VR in ipsilateral upper limb
to the mastectomy, since 7th day post-surgery no matter type
of surgery, showed be efficient in improve the function of upper
limb and decrease the risk of depression and anxiety.
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