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Abstract

Background: Coronary Artery Bypass Grafting (CABG) is
the most common surgery performed in the world for
Coronary Artery Disease. It is a life-saving procedure
which is frequently related to significant postoperative
pain.

Objectives  The purpose of the study is to analyze the
effect of TENS and respiratory physiotherapy in functional
improvement on post CABG patients.

Need for the study: Pain is a common symptom felt
during postoperative period at the incision site, which
might interfere with pulmonary function and healing. A
number of lung defence mechanisms may become
impaired, or overtly ineffective, due to intense chest pain.
Although narcotics and opiates may be effective for pain
control, they are associated with side effects, including
respiratory depression. Therefore, there is a long-standing
interest in the development of non-chemical strategies for
effective pain control.

Methodology: Total number of 30 patients was selected
for the study. Out of 30 patients 15 were assigned into
two groups, Group A received conventional chest
physiotherapy along with TENS and Group B received
conventional chest physiotherapy alone. This study was
carried out for a period of 12 weeks. Daily 40 minutes for
10 days and the values of the parameters selected were
assessed on the 2nd post-operative day and 10thpost-
operative day.

Conclusion: The outcome of the data collection reveals
that the application of TENS plays a vital role in the
reduction of pain in patients with CABG. The recordable
change shows in visual analogue scale, six-minute walk
test and peak expiratory flow rate.

Keywords: TENS; CABG; Pain; Functional improvement;
Respiratory physiotherapy

Background
The efficacy of physiotherapy techniques used for patients

following coronary artery bypass surgery (CABG) is well
documented. It is a life-saving procedure which is frequently
related to significant postoperative pain. Many lung defense
mechanisms may become impaired, or overtly ineffective, due
to intense chest pain. Although narcotics and opiates may be
effective for pain control, they are associated with side effects,
including respiratory depression. Therefore, there is a long-
standing interest in the development of non-chemical
strategies for effective pain control. Cardiac and abdominal
surgery are associated with an occurrence of pulmonary
complications (PC), defined as any pulmonary abnormality that
occurs during the postoperative period which produces
identifiable disease or dysfunction that is clinically significant,
and which adversely affects the clinical course [1].
Transcutaneous electrical nerve stimulation (TENS) has been
used as an adjunctive therapy for chronic and acute pain
control. It has also been shown to be effective in the
postoperative period of cardiac and non-cardiac thoracic
surgery. It is a form of electrical stimulation with surface
electrodes which are used to modulate pain perception [2].
However, the positive effects of TENS have not been uniformly
reported: some researchers found that TENS was not effective
in all patients, especially in those with more intense pain. In
addition, decline on pulmonary-ventilatory function was not
always lessened after TENS. Therefore, the actual role of TENS
in controlling post-CABG pain and its undesirable
consequences is still controversial1. Respiratory physiotherapy
is regularly used to prevent or reduce pulmonary
complications following heart surgery. Postoperative breathing
exercises, combined with physical therapy after coronary
artery bypass graft (CABG) surgery, have been reported to be
as effective as physical therapy, including early mobilization on
its own, in reducing atelectasis, pneumonia, or other types of
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pulmonary complications [3]. Pain is a common symptom felt
during postoperative period at the incision site, which might
interfere with pulmonary function and healing. Respiratory
complications are the most common complications that may
occur in postoperative period which typically develops during
the first 48 hours after the surgery. Anesthesia and tissue
dissection during CABG contribute to changes in lung volumes
and gas exchange. Because of anesthesia the motility of the
cilia reduces and causes retaining secretions, thereby causing
atelectasis. Reduction in functional capacity has implications
for postoperative complications and the course of recovery
[4]. Therefore an early pain reduction helps to keep the patient
relieved from the adverse effects of analgesia, cough, and
thereby helps to speed up the recovery.

Methodology

Study design
Pre-test and post-test experimental study design.

Sample size
Total number of 60 patients was selected for the study. 30 of

them were excluded for various reasons. Out of 30 patients 15
were assigned to each group.

Treatment duratio
Daily 40 minutes for 10 days and the values of the

parameters selected were assessed on the 2nd post-operative
day and 10th post-operative day.

Selectio  criteria
Inclusion criteria:

• 55 to 60 years.
• Undergoing CABG through Median Sternotomy.
• Showing a rate equal to or greater than 3 in VAS of pain.
• Male patients were included.
• Patient who are willing to participate in the study.

Exclusion criteria:

• Female patients were excluded.
• Patients with cognitive deficit.
• Central or peripheral neurological sequelae.
• With painful symptoms of undiagnosed cause.
• Presence of metallic implants.
• Pacemaker patients undergoing CABG by Thoracotomy.
• Patients with local infection.
• Patients with post-operative complications like-Prolonged

drainage, Increased body temperature, Respiratory tract
infection.

Assessment parameters
The following parameters were assessed for analysis of the

outcome.

• Visual Analogue Scale.
• 6 Minute Walk Test.
• Peak Expiratory Flow Rate.

Study protocol:

Group A: (Experimental group)

TENS-Parameters:

Pulse form - Monophasic or biphasic.

Pulse width - 0.01 to 0.4 ms.

Frequency - 50 to 200 Hz.

Intensity - up to 30 MA, or till a tingling sensation is felt.

Conventiona  Chest Physiotherapy (CCPT)
• Deep Breathing Exercises (Figures 1-3).

(a)Diaphragmatic Breathing Exercise.
(b)Segmental Breathing Exercise.

• Lung expansion exercises.
• Secretion removal maneuvers.

(a) Percussion
(b) Vibration
(c) Shaking

• Assisted Coughing.

Figure 1 Conventional chest physiotherapy (CCPT)-chest
percussion.

Journal of Physiotherapy Research
Vol.1 No.2:8

2017

2 This article is available from: http://www.imedpub.com/journal-physiotherapy-research/

http://www.imedpub.com/journal-physiotherapy-research/


Figure 2 Segmental breathing exercises.

Figure 3 Transcutaneous electrical nerve stimulation
applications on Para sternal region.

Data analysis and interpretatio
Independent “t” test was used to show the effectiveness of

treatment between group A and group B. The “t” value was
calculated using the formula (Table 1, Figures 4-6).

� = ∑(�1−  �11)2 +  ∑(�2− �21)2�1 + �2− 2
� = �11− �21� �1�2�1 + �2

Table 1 Mean difference between Group A and Group B.

Parameters Group Mean SD ‘t’ value

Visual Analogue Scale
Group A 7.73

0.961 3.367
Group B 6.53

6 Minutes’ Walk Test Distance
Group A -47.53

17.083 -3.83
Group B -27.47

Peak Expiratory Flow Rate
Group A -169.3

45.166 -1.433
Group B -144
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Figure 4 Mean difference between Group A and Group B-
VAS.

Figure 5 Mean difference between Group A and Group B-6
MWT distance.

Figure 6 Mean difference between Group A and Group B-
PEFR.

Discussion
The purpose of the study is to determine “efficacy of

Transcutaneous Electrical Nerve Stimulation and Respiratory
Physiotherapy on functional improvement in post CABG
patients.” The study was conducted out for a period of 12
weeks. Pain has been pointed out as one of the chief concerns
of patients following CABG. A widely accepted view is that pain
is known to restrict effective coughing, deep breathing and
early post-operative mobilization [5]. In the present study, it
was found that conventional chest physiotherapy including
deep breathing exercise, lung expansion exercise, secretion
removal maneuvers, assisted coughing and TENS significantly
decrease atelectasis and improved PEF rate, six-minute walk
test distance and VAS score compared to a regime without
TENS application following CABG surgery. Atelectasis was
decreased in experimental group compared to the control
group. In our study PEF rate, 6MWT distance and VAS
measurement was performed post operatively on 2nd POD
and repeated on the 10th POD. The patients were encouraged
to perform the deep breathing exercises. The frequency (3 sets
of 10 breaths) was chosen [6-9]. In our study all patients in the
experimental group found the breathing technique easy to
perform following TENS application and most of the patients
experienced a subjective benefit of the exercises; this is
important for completion of the treatment. The results in
various parameters were compared.

In VAS, 6 patients of them in group A had maximal
improvements and the remaining 9 patients had a moderate
improvement. The average value is 7.73. For group B, 4
patients had maximal improvement and 4 patients had
minimal improvements and the remaining 7 patients had a
moderate improvement. The average value is 6.53 and the
standard deviation is 0.961 and the t value is 3.367 at 0.05
level of significance [10-14].

In 6MWT, 5 patients of them in group A had maximal
improvements and 1 patient had a minimal improvement and
others had a moderate improvement. The average value is
-47.53. For group B, 6 patients had a moderate improvement
and the remaining had a minimal improvement. The average
value is -27.47 and the standard deviation is 17.083 and t value
is -3.830 at 0.05 level of significance.

In PEFR, 8 patients of them in group A had maximal
improvements and others had a moderate improvement
[15-17]. The average value is -169.33. For group B, 11 patients
had a moderate improvement and the others had minimal
improvement. The average value is -144.00 and the standard
deviation is 45.166 and t value is -1.433 at 0.05 level of
significance. Hence group A showed better outcome than
group B [18-20].

Conclusion
The outcome of the data collection reveals that the

application of TENS plays a vital role in the reduction of pain in
patients with CABG. The recordable change shows in visual
analogue scale, six-minute walk test and peak expiratory flow

Journal of Physiotherapy Research
Vol.1 No.2:8

2017

4 This article is available from: http://www.imedpub.com/journal-physiotherapy-research/

http://www.imedpub.com/journal-physiotherapy-research/


rate. There is significant difference between the effects of
Transcutaneous Electrical Nerve Stimulation and Respiratory
Physiotherapy on functional improvement in post CABG
patients.
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