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Abstract
Background: Mastectomy is an operation which causes many changes in a woman’s body. Its consequence 
is, among other things, lymphatic edemas, limitation of movements and strength of the upper limb of the 
patient, experiences in the emotional sphere, difficulties related to the postoperative scar and the results of 
supplementing treatment such a radiotherapy or chemotherapy. Recent studies have shown the result of 
effective physiotherapy treatment postoperatively. There is a paucity of literature available showing the 
effect of bilateral approach rather than a unilateral one for the recovery

Objective: Objective of the study was to find out the effect of effect of unilateral and bilateral shoulder 
rehabilitation exercise protocol in patients secondary to radical mastectomy

Method: A total of 20 females who underwent mastectomy procedure along with chemotherapy were 
included in the study. Demographic data and consent form were taken from the patients. Group A was 
received treatment for the unilateral i.e. the affected side and group B received treatment bilaterally for five 
days per week for eight weeks and pre and post assessment was done with shoulder pain and disability index 
(SPADI), range of motion (ROM) and manual muscle testing (MMT)

Results: Statistics results within the group values for Group A SPADI (p=0.6385) and mean difference 
(MD) was

Conclusion: A proper knowledge regarding ergonomics is important to avoid the development of 
musculoskeletal disorders, taking stretch breaks in between long working hours can provide a healthier 
working environment for nursing staff and maximize human resource efficiency.

Keywords: Shoulder rehabilitation, Mastectomy, Shoulder pain and disability index(SPADI), Range of 
motion (ROM), Manual muscle testing(MMT).

Introduction
Cancer is an abnormal growth of cells which tend 

to proliferate in an uncontrolled way and in some cases, 
to metastasize.1 When cancer cells metastasize to nearby 

tissues or to distant areas of the body it is known as 
malignant tumor.2 When cancer grows but does not 
spread it is known as benign tumor.3 prevalence of breast 
cancer in India is 25.8 per 100000.4 due to alterations in 
dietary habits, reproductive risk factors and increasing 
life expectancy there is a rapid rise in incidence of breast 
cancer. Most breast cancers start in the duct cells and 
only some in cells of lobules and other tissues. Breast 
cancer can be invasive carcinoma (malignant) or non-
invasive carcinoma (benign). Invasive carcinoma is 
further divided into invasive ductal carcinoma, invasive 
lobular carcinoma, tubular carcinoma, medullary 
carcinoma. Non-invasive carcinoma includes ductal 
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carcinoma and lobular carcinoma.3

Surgical mastectomy is the only curative treatment 
for the females with breast cancer. Among the other 
mastectomy procedures, radical mastectomy results in 
the removal of the breast tissue, axillary lymph nodes 
and the chest wall muscles. Mastectomy is an operation 
which causes many changes in a woman’s body. Its 
consequence is, among other things, lymphatic edemas, 
limitation of movements and strength of the upper limb 
of the patient, experiences in the emotional sphere, 
difficulties related to the postoperative scar and the 
results of supplementing treatment such a radiotherapy 
or chemotherapy. Significant complications after 
mastectomy are changes in body posture caused both 
by disorders in body static as a result of amputation 
and limitation of movements and soreness of the spine. 
The problem of changes in body posture, as a result of 
mastectomy is not well known. It seldom appears in 
scientific literature. It is, however, an important problem, 
both from the point of view of medical and psychological 
rehabilitation. Incorrect body posture may cause other 
somatic anomalies. For the patients good-looks related 
to body posture is the basis for better well-being 1,2.

Lower mortality risk and a higher quality of life 
are associated with higher levels of muscle strength.8 
The increasing incidence of surgical mastectomy places 
breast cancer survivors at risk for development of upper 
extremity strength imbalances. Pectoralis major, serratus 
anterior, upper trapezius, rhomboid muscles, latissimus 
dorsi are involved in management of breast cancer that 
is these muscles are cut during surgery or exposed to 
radiation during radiotherapy) which causes difficulty 
in flexion, abduction, internal rotation, scapular 
elevation, protraction and retraction.10 Anthracyclines 
used in chemotherapy cause oxidative stress by two 
mechanisms: interaction with mitochondrial respiratory 
chain and through a nonenzymatic reaction with ferric 
iron. Anthracyclines based chemotherapy negatively 
affects noncancerous tissue along with straited muscles, 
which causes muscle fatigue and weakness in patients.11 

It is seen that though the complications develop on the 
ipsilateral side, the contralateral side is also affected 
to a great extent. But the contralateral side is often 
neglected due to a greater number of complications on 
the ipsilateral side.

In healthy women, upper extremity strength 
should be equal bilaterally. However, compared to 
healthy women, breast cancer survivors have greater 

upper extremity loss of strength, leading to functional 
impairment. Side to side muscle imbalances increase 
the risk for acute and chronic injury and that bilateral 
shoulder rehabilitation can resolve these imbalances and 
decrease risk for injury.

Material and Methodology
Study Design

 This study was an Interventional study.

Place of study

 The study was conducted in the Oncology 
department in Krishna Hospital, Karad.

Sample size

 The sample size was 20 subjects

Sampling method

 The subjects were selected by simple random 
sampling technique.

Study duration

 The duration of the study was 6 months

Treatment duration

 The treatment was given for 1 hour per day and 5 
days/ week.

 Inclusion criteria were as follows: 1. Females 
between 30 to 50 years 2. Subjects who underwent 
modified radicle mastectomy procedure along with 
chemotherapy or radiotherapy for breast carcinoma 3. 
Subjects who are interested to participate in the study

Exclusion criteria were as follows: 1. Bilateral 
mastectomy 2. Pregnancy 3. Open Wounds 4. Previous 
history of trauma to shoulder, surgery, untreated 
pathology or dysfunction.

Material used were: 1. Weights 2. Wand 3. SPADI 
Questionnaire 4. Shoulder ladder 5. Shoulder wheel

Resistance exercises – Shoulder flexion, extension, 
abduction, adduction, internal rotation and external 
rotation. Exercises are started with 2-3 sets of 10-15 reps 
with half a kg weight. Gradual progression is made to 
1kg when the individual is able to perform complete 3 
sets of 10-15 reps.



320      Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

Outcome Measures

1)	 Shoulder pain and disability index (SPADI) – It 
is a self-administered questionnaire that consists of two 
dimensions, one for pain and the other for functional 
activities. The pain dimension consists of five questions 
regarding severity of an individual’s pain. Functional 
activities are assessed with eight questions designed 
to measure the degree of difficulty an individual has 
with various activities of daily living that require upper 
extremity use.

2)	 Manual Muscle Testing (MMT) – It is an integral 
part of physical examination as it provides information 
which is useful in differential prognosis and treatment of 
musculoskeletal and neuromuscular disorders. It is used 
to evaluate contractile units and their ability to generate 
forces. Muscle testing is an important evaluative tool to 
assess impairments and deficits in muscle performance, 
including strength, power and endurance. It is graded 
from 0 to 5 which is determined by the patient’s ability to 
move he tested body depending on muscle contractility, 
gravity assisted and antigravity position.

3)	 Range of motion (ROM) – It is a measurement 
of movement around a specific joint or body part. It 
is used to evaluate the integrity of the particular joint. 
Both active as well as passive range of motion should be 
evaluated. It should be compared with the normal range 
of motion of the joint.

Procedure

 This study was conducted to find the Effect of 
Unilateral and Bilateral shoulder rehabilitation exercise 
protocol in patients secondary to Radical Mastectomy. 
Protocol and ethical clearance were done. Ethical consent 
was taken from the Institutional ethics committee of 
Krishna Institute of Medical Sciences “Deemed To 
Be University”, Karad. The subjects were divided into 
2 groups based on the inclusion and exclusion criteria 
using simple random sampling. Informed consent was 
taken from the subjects. Subjects were assessed for 
shoulder pain and disability index, range of motion and 
strength prior intervening with the treatment. Subjects 
were explained about the procedure of the study.

 Group A was conventional group and group B was 
experimental group.

 Group A received treatment to the affected upper 
extremity. Shoulder flexion, extension, abduction, 
internal and external rotation was performed with 
weights, started with 2-3sets of 10-15 reps. Exercises 
were started with weight of 0.5kg and progressed to 1kg. 
Low load long duration stretch was performed using 
0.5kg weight. Pectoralis muscle stretch over the wall 
was done. Shoulder range of motion exercises using 
shoulder wheel, shoulder ladder and wand was done. 
The treatment was done 5 times a week for 6 weeks.

 Group B received treatment bilaterally. Both the 
upper extremity was given the same protocol as above.

After six weeks the post treatment assessment 
for disabilities, range of motion and strength using 
assessment tools (SPADI, ROM and MMT) were done. 
The interpretation of the study was done on the basis 
of comparing pre and post test assessment of SPADI, 
Shoulder ROM and MMT. The study was concluded by 
statistical analysis of all the outcome measures.

Results
SPADI

INTERPRETATION

The above table shows pre and post comparison 
within the group.

Group A

Parameters
(Group A)

Pre Post p value

SPADI 77.800 53.600 0.0494 

Shoulder ROM

Interpretation

The above table shows pre and post comparison 
within the group.
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Group A

Parameters
(Group B)

Pre Post Mean diff t value p value

SHD Flex 95.700 116.0 20.300 1.346 0.1949

SHD Ext 19.500 24.600 5.100 2.132 0.8823

SHD Abd 112.50 128.40 15.900 1.684 0.9269

Shoulder MMT

INTERPRETATION

The above table shows pre and post comparison within the group.

Group A

Parameters
(Group B)

Pre Post Mean diff t value p value

SHD Flex 1.600 2.200 0.6000 2.012 0.7699

SHD Ext 1.700 2.400 0.7000 2.278 0.9179

SHD Abd 2.300 3.300 1.000 1.928 0.3207

SPADI

Interpretation

The above table shows pre and post comparison within the group. Post treatment there was significant 
improvement noted in shoulder and arm mobility.

Group B

Parameters
(Group B) Pre Post p value

SPADI 81.800 52.600 0.0039

Shoulder ROM

Interpretation

The above table shows the pre and post comparison 
within the group. Post treatment there was significant 
improvement in the flexion, extension and abduction 
range of motion.
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Group B

Parameters
(Group A)

Pre Post Mean diff t value p value

SHD Flex 106.90 117.60 10.700 5.802 0.0003

SHD Ext 19.500 21.700 2.200 5.659 0.0003

SHD Abduction 84.600 94.100 9.500 5.787 0.0003

Shoulder MMT

Interpretation

The above table shows the pre and post comparison within the group. Post treatment there was significant 
improvement in the strength of shoulder flexors, extensors and abductors.

Group B

Parameters
(Group B)

Pre Post Mean diff t value p value

SHD Flex 1.700 2.800 1.100 11 <0.0001

SHD Ext 2.300 3.200 0.900 5.014 <0.0001

SHD Abd 2.200 2.900 0.700 4.583 0.0013

Discussion
This study on “Effect of Unilateral and Bilateral 

shoulder rehabilitation exercise protocol in patients 
secondary to Radical Mastectomy” was conducted to 
compare the effect of unilateral and bilateral shoulder 
rehabilitation protocol in post mastectomy status. 
Strengthening was conducted using weights and find 
the efficiency on shoulder muscle strength and shoulder 
pain and disability index, range of motion exercises 
using wand and shoulder wheel and stretching using 
low load. Breast cancer survivors are benefited using 
free exercises to shoulder and progression is made to 
resistance training as it is effective in reducing muscle 
fatigue, increasing muscle strength and flexibility.

Conventional group showed improvement in 
shoulder pain and disability index (p=0.0494) with mean 
difference (MD=2.42), but did not show a significant result 
in strength for all the shoulder muscles and increase in the 
shoulder ranges. ROM for shoulder flexion (p=0.1949), 
MD= 20.3, extension (p=0.8823) MD=5.1 and abduction 
(p=0.9269) MD=15.9. MMT for shoulder flexion 
(p=0.7699) MD=0.6, extension (p=0.9179) MD=0.7 
and abduction (p=0.3207) MD=1.0. Experimental group 
showed improvement in SPADI score (p=0.0039) MD= 
29.2 and also exhibited better improvement in shoulder 
muscle strength and ranges. ROM for shoulder flexion 
(p=0.0003) MD=10.7 extension (p=0.0003) MD=2.2 
and abduction (p=0.0003) MD=9.5 MMT for shoulder 
flexion (p<0.0001) MD=1.1, extension (p<0.0001) 
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MD= 0.9 and abduction (p=0.0013) MD=0.7. The 
between group values for SPADI (p=0.2365), ROM 
for shoulder flexion (p=0.0606), extension (p=0.0171) 
and abduction (p=0.0098), MMT for shoulder flexion 
(p=0.0378), extension (p=0.0260) and abduction 
(p=0.0041). The result concluded that bilateral approach 
for treating the post mastectomy is more effective than 
a unilateral approach. Treatment of the affected side is 
commonly followed in the treatment of the breast cancer 
patients; the bilateral approach would provide an overall 
improvement in the quality of life of the patient. The 
patient would have a full functional independence and 
be able to perform activity of daily living. The recovery 
of the patient would be occurring at a faster rate, further 
disuse atrophy of the muscles and better range of motion 
can be achieved if a bilateral treatment is given

Conclusion
The present study with the statistical results that 

the group treated with a bilateral approach improved 
better than the group with unilateral approach with 
greater improvement in flexion, extension and abduction 
which promotes all the activities of daily life and that 
is confirmed again with the improvement of values in 
SPADI scores.
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