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Postural instability resulting from unilateral post mastectomy lymphedema has greater impact on the 
patients' lives. There are difficulties in the workplace, doing physical and daily activities and getting a 
job. This study was performed in order to detect the therapeutic benefits of core stability exercises and 
whole body vibration on postural stability for unilateral post mastectomy lymphedema and compare 
between them.  In this prospective, randomized, controlled study, forty female patients with unilateral 
post mastectomy lymphedema were included. Twenty patients performed core stability exercises in 
addition to complete decongestive therapy, while the remaining twenty cases performed balance training 
on whole body vibration in addition to complete decongestive therapy. The antero-posterior and medio-
lateral stability indices (APSI&MLSI) was measured  before and after two months of treatment for both 
groups by using biodex balance system. The mean values of APSI and MLSI in both groups were 
significantly decreased in both groups but when comparing them, the result of the study was in favor to 
whole body vibration group. It can be concluded that The core stability and whole body vibration training 
have a beneficial therapeutic effect on improving the postural stability in patient with unilateral post 
mastectomy lymphedema, but the whole body is more effective than core stability exercises. 
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INTRODUCTION 

Lymphedema is accumulation of protein rich 
interstitial fluid as a result of impaired lymphatic 
function. Breast cancer related lymphedema 
(BCRL) may result from surgical removal of lymph 
nodes and lymphatic drainage pathways. Soft 
tissue fibrosis following inflammation, infection or 
radiation and chemotherapy result in further 
damage to the lymphatic system (Kozanoglu and 
Basaran, 2009). 

Breast cancer related lymphedema (BCRL) is 
associated with chronic or recurring swelling of 
the affected area. While the arm is the most 

resulting in pain, loss of sensation, stiffness and 
impairment in the range of motion due to the 
swelling and limb changes of their affected 
arm.The impairment of upper body function can 
lead to postural instability and imbalance (Crosbie 
et al., 2010). 

The maintenance and control of balance, 
either in static or dynamic conditions, is essential 
for physical and daily activities (Noureddin et al., 
2008). 

Core stability ‘core strengthening’ has become 
a well-known fitness trend that has started to 
transcend into the sports medicine world. Core 
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stability exercises are essential component to 
developing dynamic balance. The trunk ‘core’ is a 
stable base that provides proximal stability for 
efficient distal mobility with decreased potential to 
fall (Akuthota et al., 2008). 

Whole body vibration (WBV) has been 
developed as a therapeutic modality in the field of 
physiotherapy. In WBV there is a vibrating 
platform which produces high frequency 
mechanical stimuli that transmitted through the 
body. It has been suggested that training on this 
vibrating platform has a beneficial effect on 
enhancement of musc performance and body 
balance (Kazuhiro et al., 2007). 

The biodex balance system (BBS) was 
designed to evaluate problems relating to 
balance, proprioception and neuromuscular 
control. BBS is a moving force plate which 
measures medial–lateral stability index (MLSI), 
anterior–posterior stability index (APSI) and an 
overall stability index (OSI). A high score in these 
stability indices indicates poor balance (Angelica 
et al., 2009). 

This study was designed to investigate the 
therapeutic benefits of core stability exercises and 
whole body vibration on balance for unilateral 
postmastectomy lymphedema and compare 
between them to decrease the financial and 
psychological impact on individuals and their 
families care, as well as finding out a physical 
therapy approach that has positive effect in 
treating such cases which would enhance the 
physical therapy field. 
 
MATERIALS AND METHODS 

 This prospective randomized and controlled 
study, which aimed to investigate the therapeutic 
benefits of core stability exercises and whole body 
vibration on balance for unilateral postmastectomy 
lymphedema and compare between them was 
conducted according to the ethics of the 
outpatient clinic at the Faculty of Physical 
Therapy, Cairo University. The cases were 
diagnosed as postmastectomy unilateral 
lymphedema by surgical oncologist at the National 
Cancer Institute and referred to the outpatient 
clinic at the Faculty of Physical Therapy, Cairo 
University, between May 2016 and September 
2017. 

Forty female patients with unilateral post 
mastectomy lymphedema have participated in this 
study, with age ranged from 40-60 years. Those 
patients with visual impairment, vestibular or 
neurologic impairment related to balance 
performance, any orthopedic problem or venous 

insufficient of the lower extremity, a previous 
diagnosis of coronary heart disease diabetes or 
stroke or repeated ankle sprain or undergone 
lumpectomy or spinal surgery were excluded.  

All subjects provided informed written consent 
and were randomly assigned into two groups of 
equal number, 20 patients for each group; core 
stability exercises group and whole body vibration 
group. All patients received their complete 
decongestive therapy in form of exercises, manual 
lymph drainage (MLD), bandaging and skin care 
as a routine physical therapy. In the core stability 
group, subjects performed the following core 
exercises three times per week for eight weeks as 
a total treatment duration: 1- Abdominal bracing 
(10 repetitions x10 second holds), 2- Curl up (3 
sets x 10 repetitions), 3- Supine bridge (3 sets x 
10 repetitions), 4- Supine unilateral bridge (3 sets 
x 10 repetitions for each leg),  5- Plank (3 sets x 
10 repetitions) and 6- Bird dog (3 sets x 10 
repetitions for each limb). Every exercise was 
followed by an equal period of relaxation 
depending on the participant’s demonstrated 
ability. Facilitation techniques was used (pelvic 
floor contraction, visualization, palpation or 
identifying substitution patterns like pelvic tilt). 
Progression: Advance if subjects were able to 
perform 30 repetitions with 8 s hold.  

While in whole vibration group, the 
interventions consisted of three sessions per 
week for total period of 8 weeks, the subject 
performed warming up by walking 3 minutes on a 
treadmill then exercised with bent the knees and 
maintained a 45-degree knee angle and kept the 
back and head straight in the first four weeks and 
the exercise progressed to dynamic squat and 
heel raises in the last four weeks. Training volume 
and training intensity of the whole body vibration 
(WBV) program demonstrated in table (1).  

Balance was measured by the BBS (Biodex 
medical systems Inc, Shirley, New York, U.S.A) at 
the balance unit of the Faculty of Physical 
Therapy, Cairo University. The  antero-posterior 
stability index (APSI) and medio-lateral stability 
index (MLSI) were measured for all cases before 
and after eight weeks of treatment. These indices 
were standard deviations assessing fluctuations 
around the zero point (horizontal) rather than 
around a group mean.  The APSI and MLSI 
assessed the fluctuations from the horizontal 
along the AP and ML axes of the BSS. The 
stability index scores were calculated from the 
degree of tilt from the horizontal and averaged 
over the 3 test evaluations.  
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Table (1): Training Volume and Training Intensity of The Whole Body Vibration (WBV) Program 
(Adapted from Rees et al., 2009). 

Week Sets 
WBV 

 duration (s) 
Rest 
(s) 

Amplitude 
 (mm) 

Frequency 
 (Hz) 

Exercise* 
 

1st 6 45 45 5 26 SWBK 

2nd 6 50 50 5 26 SWBK 

3rd 6 55 55 6 26 SWBK 

4th 6 60 60 6 26 SWBK 

5th 6 65 65 7 26 DLLE 

6th 6 70 70 7 26 DLLE 

7th 6 75 75 8 26 DLLE 

8th 6 80 80 8 26 DLLE 

* SWBK: Standing with bent knees "static squat", DLLE: Dynamic lower limb exercises "dynamic squat 
and calf raises" 
 
 
 
A high number indicated substantial movement 
away from the participant's center of balance 
while a low number indicated minimal movement 
during the test. 
 
RESULTS  

Demographic data: 
 Table (2) represents a summary of 

patients demographic data (age) at the beginning 
of the study. 

Statistical analysis of stability indices: 
It was observed that there were no statistical 

significant differences in the pre-treatment values 
of APSI and MLSI between both groups with p 
value 0.18 and 0.37 respectively. While within the 

core stability group there were a significant 
statistical differences between the pre and post 
treatment values of  APSI and MLSI with p value 
0.001 for both indices. Also,  there were a 
significant statistical differences between the pre 
and post treatment values of  APSI and MLSI in 
whole body vibration group with p value 0.0001 
and 0.0001 respectively. While when comparing 
the post treatment values of  APSI and MLSI 
between both groups, it was found a significant 
statistical difference between both groups in 
favour to whole body vibration group with p value 
equal 0.01 for both indices as shown in tables (3 
and 4) and demonstrated in figures (1 and 2) 

 
 

Table 2: The demographic data of all patients included in the study. 
 

Age 
(Yrs) 

 Core stability group Whole body vibration group 

Mean± SD 52.9 ± 4.83 52.55 ± 5.23 

Range 45-60 40-60 

 
Table 3: Comparing pre and post treatment mean values of all measured variables within each 
group. 

Variable Group 
Mean ± SD 

 p-value 
Pre Post 

APSI 
Core stability group 3.42 ± 0.67 2.7 ± 0.93 0.001 

Whole body vibration group 3.78 ± 0.99 1.94 ± 0.89 0.0001 

MLSI 
Core stability group 2.88 ± 0.7 2.12 ± 0.86 0.0001 

Whole body vibration group 3.11 ± 0.94 1.49 ± 0.66 0.0001 
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Table 4: Comparing pre and post treatment mean values of all measured variables between both 

groups. 

Variable 
Time 

of evaluation 
Mean ± SD 

p-value 
Core stability group Whole body vibration group 

APSI Pre 3.42 ± 0.67 3.78 ± 0.99 0.18 

Post 2.7 ± 0.93 1.94 ± 0.89 0.01 

MLSI 
Pre 2.88 ± 0.7 3.11 ± 0.94 0.37 

Post 2.12 ± 0.86 1.49 ± 0.66 0.01 

 
 
 

 
 
 

Figure 1. APSI pre and post treatment in both groups. 
 

 
 

 
 

Figure 2. MLSI pre and post treatment in both groups. 
 
 

0

0.5

1

1.5

2

2.5

3

3.5

4

Core stability group Whole body vibration group

A
P

SI
 

Pre

Post

0

0.5

1

1.5

2

2.5

3

3.5

Core stability group Whole body vibration group

M
LS

I 

Pre

Post



Elsayeh et al., Core stability exercises versus whole body vibration on post mastectomy lymphedema. 

 

    Bioscience Research, 2018 volume 15(2): 1237-1242                                                             1241 

 

 
DISCUSSION 

Untreated lymphedema has a worse effect on 
patients' life; they suffer from cellulitis, pain, 
parathesia, cosmetic deformity, fatigue, and 
difficulty in using affected extremity and a 
significant decrease functional status and work 
ability (Ochałek, 2011). The increased limb 
volume  in the affected side compared to the 
normal arm make it heavy and tightness causing 
limitation in fine balancing movement of the upper 
limb (Bani et al., 2007). The asymmetric loading of 
the extremities results in COG displacement 
towards the lymphedema side and increased 
postural sway (Matsuo et al., 2008).  

Postural control is essential for function and 
activities of daily living (ADL) activities which is 
composed of a complex integration between the 
sensory and motor systems, perceiving 
environmental stimuli, responding to  any 
alteration in the body's orientation within the 
environment and maintaining the body's COG 
within base of support (Shumway and Woollcott, 
2007). 

In this study it was founded that core stability 
exercises and WBV both of them are effective in 
improving the postural stability in patients with 
unilateral postmastectomy lymphedema. 

The core stabilization's mechanism includes 
three interdependent subsystems which are 
passive, active and neural control. No one 
subsystem acts separate from another to maintain 
stability, a continuous interaction among the three 
subsystems is needed. So a stable and strong 
core contributes to more efficient use of the upper 
and lower extremities as core is central to almost 
all kinetic chains in our body. So, core strength 
maximizes all kinetic chains of upper and lower 
limb function, which is essential to providing a 
solid base enough to exert or resist force (Smith 
et al., 2008).   

But in this study it was founded that the whole 
body vibration training is more effective in 
improving the postural stability than core stability 
as it acts on more systems and sub-systems as 
nervous, muscular, vestibular, visual, 
proprioceptive and reflexive systems that control 
the body stability. The two main reasons that 
WBV is so effective are: Firstly, the 
neuromuscular training method as the muscle 
contract and relax and relax approximately 7-28 
times per second by neural reflex as opposed to 
once or twice every second. Secondly, involuntary 
muscle contractions in WBV results in 
engagement of approximately 97 percent of 

muscle fibers while in conventional exercises 
around 45 percent of muscle fibers is engaged 
(Kawanabe et al., 2007).  

The WBV increases the muscle strength as 
WBV put the muscles all over the body in use, 
which is essential for controlling COG in its 
position (Rittweger, 2010). WBV also has a 
beneficial effect on circulatory system through 
enhancement of the speed of oxygen delivery to 
the muscle resulting in improvement of energy 
unitization and muscle endurance. WBV also 
increases human growth hormone and lowering 
cortisol levels at the same time. With these two 
hormones in better balance, the muscles maintain 
a healthier and strong state as they play a role in 
muscle fibers building up and breaking down 
(Rittweger et al., 2002).  

Whole body vibration training also results in 
improved mechanoreceptor function leading to 
improved proprioception senses or stimulation of 
cutaneous receptors like paccinian and mesinners 
corpuscles (Blottner et al., 2006). WBV could help 
in the development of accurate body image as 
Joint receptors constantly provide the cortical 
sensory and motor nuclei and cerebellum with 
information about joint status (Bautmans et al., 
2005).  

Also WBV training contributes to the 
development of feed-forward and feed-back 
responses through stimulation of vestibular 
system, this stimulation reinforce the extensor 
muscles of the trunk and limbs tone that lead to 
production of  enough extra-force to support the 
body against gravity, maintain an upright posture 
and control for unexpected perturbations in 
standing (Mahieu et al., 2006). 

CONCLUSION 
Finally it can be concluded that the significant 

improvement in the results of the study 
concerning the balance abilities in all measured 
parameters strongly proved the effectiveness of 
core stability exercises and whole body vibration 
with a better results in favor to WBV training. 
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