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INTRODUCTION: 

CABG is an open heart surgery in which a section of blood vessel is grafted from aorta to the 

coronary artery to bypass the blocked section of coronary artery to improve blood supply of 

heart. Coronary artery disease is a condition in which a substance called plaque builds up 

inside coronary arteries1.Coronary arteries supply oxygen rich blood to your heart. Plaque is 

made up of fat, cholesterol, calcium and other substances. CABG is a gold standard surgical 

treatment for Coronary artery disease, success rate is 99.8%2.There is definitive decline in 

pulmonary functions seen following open heart surgeries, due to effect of  Anaesthesia, 

Incisional site pain, presence of intercostals drains leading to muscular inhibition3.Normally, 

cardiac surgeries are mostly associated with occurrence of pulmonary complications which 

can be called as pulmonary abnormality. These complications mostly occurs during post-

operative period produces dysfunction which is clinically significant4. 

Complications include Pneumonia, Atelectasis or infiltrates, respiratory failure, Pleural 

effusions5, Pneumothorax and pulmonary oedema. High incidence of pulmonary 

complications is due to alteration of normal ventilator function6.Atelectasis are common post 

surgical conditions mainly following CABG7. Reasons for Atelectasis are complex and 

involve numerous factors such as diaphragmatic dysfunction, pleural effusion and 

pain8.CABG with and without extracorporeal circulation results in impairments of respiratory 

system mechanics9. 

IMA dissection may reduce blood supply to ipsilateral intercostal muscle and phrenic nerve 

leading to respiratory muscle dysfunction, ultimately Atelectasis.10 

 

KINESIO TAPING  

Method is a definitive rehabilitative technique that is designed to target different receptors 

within the somatosensory system that alleviates pain by enhancing activity of the lymphatic 

system by microscopically lifting the skin and endogenous analgesic mechanisms as well as 

improving microcirculation to facilitate the body’s natural healing process11. It supports joint 

function by exerting an effect on muscle function without restricting the body’s range of 

motion as well as provides extended soft tissue manipulation to prolong the benefits of 

manual therapy to successfully treat a variety of orthopaedic, neuromuscular, neurological 

and other medical conditions.12 
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Kinesiotape which is developed by kenzo kase in Japan also known as elastic bandage is new 

method which has been popular over 10 years. It is made up of free latex with elastic polymer 

strands wrapped in cotton fibres.13KT in conjunction with other therapeutic interventions will 

facilitate or inhibit muscle function, support joint structure, reduce pain, and provide 

proprioceptive feedback to achieve and maintain preferred body alignment or motion. 

Application of tape even improves bioelectrical activity of muscle.14Kinesio taping is taping 

technique widely used for muscle facilitation. Kinesio taping helps in reduction of pain, 

oedema, and muscular facilitation. Kinesiotaping applied posterior to anterior helps in 

facilitation of diaphragm.15 

According to American Heart Association, Cardiac rehabilitation is defined as combined and 

coordinated use of medical, pscychosocial, educational, vocational and physical measures to 

facilitate return to an active and satisfying life style16. 

In Phase I Assisted range of Motion exercises are initiated within 24-48 hrs after extubation. 

Low risk exercises which included Breathing exercises, thoracic expansion exercises, 

incentive spirometry are given. Patient is encouraged to sit in bed side chair and to perform 

self-care activities. 

 

Aims and objectives 

 The aim of this study is to determine the effectiveness of Kinesiotaping in post-operative 

cardiac rehabilitation  

 The objective of the study is to know about the result that application of Kinesiotape which is 

a cotton elastic material would reduce surgical site pain, improve thoracic expansions and 

reduce rate pressure product. 

 To assess effectiveness of Kinesiotaping with outcome measures of pain using VAS score, 

chest expansion measurements using inch tape, and workload of heart using rate pressure 

product. 

 

RESEARCH HYPOTHESIS 

NULL HYPOTHESIS (H0): Kinesiotaping does not show significant effect in reducing pain 

and improving chest expansions in post operative CABG patients. 

ALTERNATIVE HYPOTHESIS (H1): Kinesiotaping shows significant effect in reducing 

pain and improving chest expansions in post operative CABG patients. 

 

METHODOLOGY 

This study was designed to observe the effect of KT on CABG patients in   phase I cardiac 

rehabilitation. It is a mixed measure study conducted at Cardio Thoracic Post Operative 

Department, Apollo main Hospital, Jubilee Hills, Hyderabad. The type of sampling used was 

used was convenient sampling with which patients were divided into control and 

experimental groups on the basis of inclusion and exclusion criteria. Subjects chosen for 

study were men and women of age 45-55 years. Patients with pedal oedema, infections, 

COPD were excluded.  

The purpose of the study and procedure was explained and the written consent was obtained 

from patient. Both the groups received conventional post-operative physiotherapy, including 
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breathing exercises, thoracic expansion exercises, incentive spirometer and other chest 

physiotherapy maneuvers as indicated along with the kinesiotaping techniques which were 

applied to group B.  

 

PROCEDURE 

Based on the inclusion and exclusion criteria patients were divided into two groups:- 

Control group:- 

In control groupA of 30 CABG patients were given spirometry, breathing exercises, chest 

physiotherapy manoeuvres of two sessions per day for seven days. Pain, chest expansion 

measurements and RPP were taken as outcome measures and were measured on day 1,4 and 

7 post-operatively. 

Days  Treatment Duration 

Day 1  Monitored progression of 

activity 

Bed exercises 

Ankle toe movements 

2 sessions of twenty minutes 

Day 2  Spirometer-300ml 

Sitting for 15 minutes 

Unilateral leg exercises                       

Limited activities of daily 

living adviced 

2 sessions of 20 min. 

Day 3  Spirometer-400ml 

Ambulation-5min. 

Standing leg exercises 

2 sessions of 20 min. 

Day 4  Spirometer -750ml 

Hall ambulation-6 min 

Tolerated Standing trunk 

exercises(side and back 

bends) 

2 sessions of 15 min. 

Day 5  Spirometer-900ml 

Ambulation-10min. 

Tolerated Standing trunk 

exercises(side and back 

bends) 

Tolerated Arm exercises 

2 sessions of 20 min. 

Day 6  Spirometer-1000ml 

Progressive Ambulation 

Full flight of stairs 

2 sessions of 25 min. 

Day 7  Spiromter-1200ml 

Progressive Ambulation 

Full flight of stairs 

2 sessions of 25 min. 
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Experimental group:-  

In experimental groupB of 30 CABG patients were given spirometry, breathing exercises, 

chest physiotherapy manoeuvres of two sessions per day for seven days along with 

kinesiotaping techniques were given on day 1 and 4 post-operatively. Pain, chest expansion 

measurements and RPP were taken as outcome measures and were measured on day 1,4 and 

7 post-operatively. 

In experimental post-operative physiotherapy:- 

Days  Treatment Duration 

Day 1  Monitored progression of 

activity 

Kinesiotaping done over 

diaphragm and subcostal 

muscles 

Spirometer -300ml 

Bed exercises 

Ankle toe movements 

2 sessions of twenty minutes 

Day 2  Spirometer-500ml 

Sitting for 15 minutes 

Unilateral leg exercises 

Limited activities of daily 

living adviced 

2 sessions of 20 min. 

Day 3  Spirometer-600ml 

Ambulation-5min. 

Standing leg exercises 

2 sessions of 20 min. 

Day 4  Spirometer -800ml 

Kinesiotaping done over 

diaphragm and subcostal 

muscles 

Hall ambulation-6 min 

Tolerated Standing trunk 

exercises(side and back 

bends) 

2 sessions of 15 min. 

Day 5  Spirometer-1000ml 

Ambulation-10min. 

Tolerated Standing trunk 

exercises(side and back 

bends) 

Tolerated Arm exercises 

2 sessions of 20 min. 

Day 6  Spirometer-1200ml 

Progressive Ambulation 

Full flight of stairs 

2 sessions of 25 min. 

Day 7  Spiromter-1500ml 2 sessions of 25 min. 
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Progressive Ambulation 

Full flight of stairs 

 

 

KINESIOTAPE:- 

 kinesiotape is made of free latex with acrylic adhesive material made  of  elastic polymer 

stranded wrapped in cotton fibres. Kinesiotaping facilitates cutaneous stimulation and 

reduces pain by neural pathway. 

 

PROCEDURE:- 

 Kinesiotaping facilitates cutaneous stimulation and reduces pain by neural pathways. 

Diaphragmatic and subcostal muscles are given Kinesiotaping. Area 1inch below xiphoid 

process and anterior axillary area are cleaned properly. Two I strips are used for diaphragm  

and two Y strips are used for subcostal muscles. 

I strip:- Kinesiotaping was done post-operatively day 1 and 4 during inspiration while patient 

will be in half lying position at about 1 inch below xiphoid process. With 10-15% tension in 

tape Kinesiotaping was applied from posteriorly towards anteriorly where  diaphragmatic 

muscle is facilitated. On day 1, 4 and 7 postoperative days perception of pain, chest 

expansion measurements and rate pressure product were measured. 

 

VISUAL ANALOGUE SCALE:- Determination of  pain with subjective methods are 

mostly valid. Visual analogue scale used is simple, reliable means by which patient expresses 

with high degree resolution and without any cumbersome questionnaires. In both the groups 

pain measurements were taken on day 1, 4 and 7 post-operatively. 

 

CHEST EXPANSION:- 

Chest expansion measurements are used to determine treatment effectiveness, extent of 

respiratory disease with respect to chest wall movements and functions. Here chest of patient 

is exposed, with the help of non-stretchable inch tape chest expansion was measured at three 

levels that is i)second intercostals space for Axilla ii)fourth intercostals space for nipple and 

iii)xiphoid process. 

Patient is asked to exhale as much as possible and then take maximum deep inspiration. 

Difference between full expiration and full inspiration was noted. Three trials were made at 

each level and average readings noted. Patients are assessed for chest expansions for three 

days. In both the groups pain measurements were taken on day 1,4 and 7 post-operatively 

 

RATE PRESSURE PRODUCT:- 

Rate pressure product is a valuable marker of oxygen requirement of heart. RPP is defined as 

the RHR and SBP. Stress influenced RPP is found out through heart rate and BP changes. 

Patients are assessed for RPP for 3 days. In both the groups pain measurements were taken on 

day 1,4 and 7 post-operatively 
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EQUIPMENTS AND MATERIALS: K-tape, Inch tape, Scissor  

DATA- COLLECTION PROCEDURE: 

  After Ethical Committee Approval 

 

Effect of kinesiotaping on CABG patients in Phase I cardiac rehabilitation 

 

Check for Inclusion and Exclusion criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table I: Between Groups Ist day 

Sl. 

No: 

Variable Group A 

control 

Group B 

Experimental 

Þ-value 

1 Pain 5.57±0.90 5.60±1.10 >0.926 

2 Chest Expansion 

Axilla 

0.85±0.33 0.80±0.29 >0.527 

3 Chest Expansion 

Nipple  

0.82±0.28 0.82±0.25 =1.00 

4 Chest Expansion 

Xiphoid 

1.07±0.47 1.03±0.35 >0.755 

5 RPP 12099.17±2125.20 12288.63±1928.79 >0.719 

 

Exclusion criteria Inclusion criteria 

Excluded Consent form 

GROUP-B GROUP-A 

Cardiac rehabilitation Phase 

Iwith  kinesiotaping  

 

 

 

 

 

 

c 

Cardiac rehabilitation Phase I 

 

 

 

 

 

 

 

 

 

Post interventional assessment 

Statistical Analysis 

Results 
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Table II: Between Groups4thday 

 

Sl. 

No: 

Variable Group A 

control    

Group B 

Experimental 

Þ-value 

1 Pain 2.53±0.73 4.10±1.03 <0.0001 

2 Chest Expansion 

Axilla 

0.97±0.22 1.15±0.27 <0.006 

3 Chest Expansion 

Nipple  

1.13±0.29 1.53±0.45 <0.0001 

4 Chest Expansion 

Xiphoid 

1.35±0.40 1.83±0.51 <0.0001 

5 RPP 11797.80±1424.44 11715.53±1204.69 >0.810 

 

 

 

0

1

2

3

4

5

6

1st day 4th day 7th day

5.57

2.53

2.07

5.6

4.1

1.73

Group A Group B
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Table III Between Groups 7thday 

Sl. 

No: 

Variable Group A 

control    

Group B 

Experimental 

Þ-value 

1 Pain 2.07±0.64 1.73±0.52 <0.038 

2 Chest Expansion 

Axilla 

1.12±0.25 1.58±0.37 <0.0001 

3 Chest Expansion 

Nipple  

1.32±0.36 2.42±0.54 <0.0001 

4 Chest Expansion 

Xiphoid 

1.68±0.55 2.58±0.60 <0.0001 

5 RPP 11085.83±1290.11 13500.40±16378.16 >0.424 

 

Table IV: Post within Group A control 

 

Sl. 

No: 

Variable 1st day    4th day 7th day Þ-value 

1 Pain 5.57±0.90 2.53±0.73 2.07±0.64 <0.0001 

2 Chest 

Expansion 

Axilla 

0.85±0.33 0.97±0.22 1.12±0.25 <0.0001 

3 Chest 

Expansion 

Nipple  

0.82±0.28 1.13±0.29 1.32±0.36 <0.0001 

4 Chest 

Expansion 

Xiphoid 

1.07±0.47 1.35±0.40 1.68±0.55 <0.0001 

5 RPP 12099.17±2125.20 11797.80±1424.44 11085.83±1290.11 <0.0001 

0

0.5

1

1.5

2

2.5

3

Group A Group B Group A Group B Group A Group B

Axilla Nipple Xiphoid

0.85 0.8 0.82 0.82

1.07 1.030.97
1.15 1.13

1.53
1.35

1.83

1.12

1.58

1.32

2.42

1.68

2.58

1st day 4th day 7th day
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Table V:Pre-post within Group B experimental  

Sl. 

No: 

Variable 1st day    4th day 7th day Þ-value 

1 Pain 5.60±1.10 4.10±1.03 1.73±0.52 <0.0001 

2 Chest 

Expansion 

Axilla 

0.80±0.29 1.15±0.27 1.58±0.37 <0.0001 

3 Chest 

Expansion 

Nipple  

0.82±0.25 1.53±0.45 2.42±0.54 <0.0001 

4 Chest 

Expansion 

Xiphoid 

1.03±0.35 1.83±0.51 2.58±0.60 <0.0001 

5 RPP 12288.63±1928.79 11715.53±1204.69 13500.40±16378.16 <0.0001 

 

RESULTS:- 

Data analysis was performed by SPSS (version 17) for windows.  Alpha value was set as 

0.05. Descriptive statistics was performed to find out mean, standard deviation for the 

demographic variable and outcome variables.  

Unpaired t test was used to find out significant differences among demographic variable such 

as age. Mann whitney U test was used to find out difference in scores between groups for 

pain. Friedmanns test was used to find out significant difference with in group for pain. 

Unpaired t test was used to find out difference in scores between groups for chest expansion 

axilla, nipple, xiphoid and rate pressure product. 

 Repeated measures of ANOVA was used to find out significant difference with in group for 

is effective axilla, nipple, xiphoid and rate pressure product.  Microsoft excel, word was used 

to generate graph and tables 

0
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12000

14000

1st day 4th day 7th day
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11085.83

12288.63
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POST OPERATIVE DAY 1 
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POST OPERATIVE DAY 7 
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DISCUSSION:- 

Coronary artery bypass graft is a surgical procedure which has an adverse effect on 

respiratory muscles such as diaphragm and abdominal muscles, and an increased surgical site 

pain. Kinesiotaping technique designed to augment body’s natural healing process by 

providing support and stability to muscles without limiting movement of the muscle. 

Diaphragmatic facilitation done improves autogenic inhibition, stress relaxation.  

In tables within groups A & B there was significance seen <0.001 from day 1 to day 4,7. It 

depicts that there is progression in recovery from day 1-7 post-operatively. Although it is 

same with both the groups in experimental group there is increased stress relaxation, reduced 

hospitalization time and reduced cost to patients overal expenses The present experimental 

study was done with the primary objective to observe the effect of kinesiotaping techniques 

on post operative CABG patients. It was done on 60 CABG patients (both males and females) 
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divided in to 2 groups i.e., control (30) and experimental (30). The study included CABG 

patients of age 45-55years. Kinesiotaping techniques and cardiac rehabilitation in phase I 

were given on post operative day 1 and 4 for experimental group and only cardiac 

rehabilitation to the control group.  

In this study of  seven days of combined kinesiotaping and cardiac rehabilitation protocol 

there is improved outcome measures of reduced pain and increased chest expansion. 

Moreover, there is an increased RPP which is not significant i.e., >0.810 on day 4 and >0.424 

on day 7. Kinesiotaping techniques designed to augment body’s natural healing process by 

providing support and stability to muscles without limiting movement of the muscle. 

Diaphragmatic facilitation done improves autogenic inhibition, stress relaxation. 

Kinesiotaping and cardiac rehabilitation protocol which includes spirometry, bed exercises 

and ambulation. We observed that there is no improvement seen on first day in terms of pain, 

chest expansion and  RPP  but by seventh daywith exercise progression on day 4 and day 7 

there is reduction in pain and increase in chest expansion particularly at xiphoid  level is more 

significantly seen as it implied directly to increase in vertical length of  thoracic cage. We 

also observed that there is reduction in slight swelling and stress relaxation at the surgical 

site. In contrast, control group exhibited less magnitude of  improvement interms of reducing 

pain and improving chest expansions. This supports the hypothesis of our study that use of 

kinesiotaping post-operatively day 1 on CABG patients.  

Saniye Aydoyan Arshan et. Al., found that KT applied to diaphragm muscle improves 

aerobic performance and pulmonary functions in the short term and when compared to sham 

KT group.Hernandez et. al., found that no effect on exercise capacity. In our study, KT 

applied with both anteriorly and posteriorly, has shown good results in reducing pain and 

improved chest expansion measurements.Andrea Imperatori et. al., studied that KT after lung 

lobectomy is safe and effective technique for chest pain control.Marcin krajczy et. al., studied 

that KT creates effective support for physiotherapy, providing post operative wound 

stabilizations, reduction of functional activity disorders within short duration in hospital 

treatment. Standard physiotherapy combined with KT might shorten hospitalization time for 

patients. 

The results of the present study revealed that Kinesiotaping combined with conventional 

therapy is effective in reducing pain, and improving chest expansions within Phase I 

Rehabilitation.There was a statistical significance of <0.001 as reduction in pain and 

improving chest expansion when compared from day 1to 7 post operatively with the use of 

kinesiotaping and conventional therapy as it indicates increase in VAS and decrease in chest 

expansion in group A than in group B. 

Increased chest expansion and reduction of pain has shown better results because KT as a 

muscle facilitation technique applied to diaphragm stated to stimulate mechanoreceptors of 

skin which effect diaphragm through fascia and stimulate its fibres. In contrast, there is an 

altered result seen in RPP, may be due to short duration of treatment and there was no follow 

up after the study. 
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CONCLUSION:- 

Kinesiotaping has shown a significant difference in reducing pain, improving thoracic 

mobility and breathing pattern of the patient. 

This study has shown that there is significant difference when comparing the effectiveness of 

conventional physiotherapy and kinesiotaping techniques in terms of pain and thoracic 

mobility.  

 

FURTHER STUDIES:- 

Further studies with larger sample size and follow up would be better in knowing the 

effectiveness of kinesiotaping in improving cardiorespiratory functions. 

Evaluation of diaphragmatic muscle strength can be done. 

 

LIMITATIONS:- 

Treatment duration was short. 

Follow up and long treatment durations would help in better assessment of rate pressure 

product. 
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