Review Article

International Journal of Science and Healthcare Research
DOI: https://doi.org/10.52403/ijshr.20211043

Vol.6; Issue: 4; Oct.-Dec. 2021

Website: ijshr.com

ISSN: 2455-7587

Efficacy of Myofascial Release on Pain and
Pulmonary Function during First Phase of Cardiac
Rehabilitation - An Evidence Based Study

Mansi Pratapbhai Gadhavi', Anjali Ravindra Bhise?

IM.P.T. (Cardio-Respiratory)
2M.P.T. (Cardio-Respiratory), Ph.D. Senior Lecturer, Government Spine Institute and Government
Physiotherapy College, Civil Hospital, Asarwa, Ahmedabad

Corresponding Author: Mansi Pratapbhai Gadhavi

ABSTRACT

Background: Cardiovascular disease includes
disease of heart and blood vessels. It is most
common causes of mortality around the globe as
well as in India.l’M? Cardiac rehabilitation and
secondary prevention programs aim to improve
all lifestyle habits, quality of life and physical
and psychological function. However, surgical
procedures like coronary artery bypass grafting
have some complications. They may affect
different  systems but most frequent
Complications are pulmonary complications. As
a result of Surgical trauma in highly
vascularised and innervated pleura and chest
wall, severe pain after sternotomy occurs. which
will cause weakens the respiratory muscles,
reduces chest expansion, glenohumeral joint and
spine mobility, as well as lessen expectoration
of secretions.

Purpose:

To provide an overview of current evidence

with respect to:

1. Effect of manual therapy (OMT, MFR) in
post sternotomy acute and chronic pain.

2. Immediate effect of manual therapy
pulmonary system.

3. Effect of manual therapy functional
recovery and length of hospital stay, reduce
analgesia consumption, improve ROM.

4. Effect of MFR on pulmonary function.

Methodology:

> Search engines used were:

» Google scholar ¢ PubMed -

ScienceDirect » ResearchGate

> Key words used were:

PEDro

e Sternotomy e Post sternotomy pain e
Pulmonary function « Myofascial release « OMT
* Respiratory function and sternotomy

Total 10 studies were selected.

Results: Evidences were reviewed and analysis
was done. Articles shows that MFR reduce post-
operative pain, improve respiratory function,
reduces length of stay and dose of analgesia
consumption.

Conclusion: Based on evidences, it is reviewed
that MFR and manual therapy is beneficial in
seance of reducing pain and improving
pulmonary function in post sternotomy patients.

Keywords: Sternotomy, Post sternotomy pain,
Pulmonary function, Myofascial release, OMT,
Respiratory function and sternotomy

Clinical Implication

» Myofascial release techniques in
conventional cardiac rehabilitation may
improve the pulmonary function in patients
during early postoperative period. e
Myofascial release techniques may decrease
breathing difficulties as well as pain
intensity. « Myofascial release may enhance

patient’s  improvement  during  early
postoperative period.
INTRODUCTION

Cardiovascular  disease includes

disease of heart and blood vessels. It is most
common causes of mortality around the
globe as well as in India.*'? Cardiac
rehabilitation and secondary prevention
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programs aim to improve all lifestyle habits,
quality of life and physical and
psychological  functions. The patient
population for these programs have
coronary artery disease, heart attack, heart
failure, peripheral artery disease, angina,
congenital heart disease, coronary artery
bypass surgery.F!

A median sternotomy is probably the
most  frequently used incision for
cardiothoracic operations®  Typical
complications are related to pain, blood loss,
medication effects and infections. These
complications include superficial wound
infection, bony non-union/sternal instability,
sternal dehiscence, and mediastinitis 1.

Pain is the most common reported
complication after sternotomy. Acute pain
can reduce physical activity tolerance, alter
normal respiration and airway clearance and
prolonged hospitalization and can also
decrease quality of life. Most of the pain
after sternotomy occurs because of tissular
damage in the skin, subcutaneous tissue,
bone, and cartilage. Infect, usage of large
amount of analgesic postoperatively
suggests chronic pain.[

Thus, it is important to treat the
postoperative acute pain in order to avoid
transition from acute to chronic pain.l®! Post
sternotomy there is significant reduction in
pulmonary function test"].

Some postural changes occur post
CABG due to sternotomy. Patient will attain
stoop or bent over posture. This position in
some way protects against pain from a cut
sternum, but it also restricts the mobility of
the ribs and diaphragm and deterioration of
respiration. Because the sternotomy, in the
early postoperative exercises that require
sideway abduction or exercises in front and
side lying positions are contraindicated.!®!

Surgical incisions cause pain.
Because of pain tone of thorax and
abdominal wall increased, thus reduction in
chest wall compliance which cause decrease
lung volume which led to increase work of
breathing. Increase in muscle tone in and
around incision is known as muscle
splinting of incision. During early stage

after surgery exercises that require sideway
abduction or exercises in front and side
lying positions are not allowed.[las an
example abduction of upper extremity.
According to Mayers’s anatomic trains
concept’s these structures are forming
superficial front line and lateral line.
However Functional training front- and
lateral-line structure led to improvement of
pulmonary function [

METHODOLOGY

Study Type: An Evidence Based Study
was conducted according toPreferred
Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA)guidelines
(Figure 1).

Search strategy: The search engines used
for finding out appropriate articles were:
Google Scholar, PubMed, PEDro, Science
Direct, ResearchGate.

Key words used for the search were:

Sternotomy ¢ Post sternotomy pain e
Pulmonary function « Myofascial release
OMT e Respiratory function and sternotomy

Eligibility criteria: Articles were selected
from last 10 years [2010-2020]. 10 Articles
were viewed.

Data Analysis:All 10articles were assessed

using 2 scales:

1. The PEDro scale: It assesses
methodological quality and consists of a
checklist of 11 criteria, 10 of which are
scored. For each criterion the study met,
1 point was awarded. The points were
tallied and presented as a score out of
10. The scale applies only to
experimental studies. For this review,
investigations with PEDro scores of 6 to
10 were considered high quality, of 4 to
5 were considered moderate quality, and
of 0 to 3 were considered low quality.
The PEDro score has demonstrated
‘fair’ to ‘excellent’ inter-rater reliability
(Intraclass Correlation Coefficient 0.53-
0.91) for randomized controlled trials of
physiotherapy interventions. Convergent
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validity is supported for the PEDro score
through correlation with other quality
rating scales including: the Jadad scale
(0.35) and van Tulder 2003 scale (0.71)
for clinical trials of physiotherapy
related interventions. [l (Appendix 1)

The CEBM’s Levels of Evidence
scale: It assesses quality based on study

design, which categorize the studies in a
scale ranging from 1 to 5 with further
subdivision for each. (Appendix 2)
The CEBM’s Levels of Evidence scale: It
assesses quality based on study design,
which categorize the studies in a scale
ranging from 1to 5

APPENDIX 1-PEDro SCALE

Description

Yes / No

Eligibility criteria were specified (No points awarded)

Subjects were randomly allocated to groups

Allocation was concealed

The groups were similar at baseline regarding the most important prognostic indicators

There was blinding of all subjects

There was blinding of all therapists who administered the therapy

There was blinding of all assessors who measured at least one key outcome

Measure of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups

All subjects for whom outcome measures were available received the treatment or control condition as allocated

The result of between group comparisons are reported for at least one key outcome

| P
~lole|@|~No|u|s|w vk

The study provides both point measures and measures of variability for at least one key outcome

APPENDIX 2- CEBM’S LEVEL OF EVIDENCE

Level

Definition

la

Systematic reviews of randomized controlled trials

1b

Individual randomized controlled trials

1c All-or-none studies

2a

Systematic reviews of cohort studies

2b

Individual cohort studies or low-quality randomized controlled trials

2c QOutcome research

3a

Systematic reviews of case-control studies

3b

Individual case-control studies

4

Case series, poorly designed cohort or case-control studies

5

Animal and bench research, expert opinion

[ Figure 1: Preferred Reporting Items for systematic reviews and meta-analysis (PRISMA) ]

Total articles identified on search engines like PubMed, Google Scholar, PEDro, ResearchGate,
ScienceDirect and CINAHL from year 2010-Febroary 2020 using key wordsSternotonty = Post
sternotomy pain * Pulmonary fimetion = Myofascial release = OMT = Respiratory fimction and

sternotonry (n=24)

-

Duplicate Articles were
removed (=06}

h ¥4

J

r

ol

Articles screened on Title and abstract (n=18)

Eligibility [ Scmuning] [ Identification

-

Article excluded: (n=8)
Articles excluded on the basis
of eligibility criteria

>

Full articles screened (n=10)

[ Included

Articles excluded on the
basis of eligbility criteria
(m=5)9
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r. Article Study Sample size Treatment Outcome Level of evidence Findings

no. design Duration Measures & Pedro

1 Myofascial release in patients during the early | RCT 80 UP TO DISCHRAGE | VAS, 1b MFR improves pulmonary function, reduce
postoperative period after revascularisation of The borg scale, FEV; gFVC Score=9 breathing in difficulties, painseverity and fatigue as
coronary arteries.”” well as enhance physical endurance.

2 Osteopathic treatment leads to significantly | RCT 82 12 weeks SVC, McNew QolL, VAS, 1b OT shows greater reductions in thoracic pain after
greater reductions in chronic thoracic pain after VO; max, Score=8 CABG surgery
CABG surgery: A randomised controlled trial 2! Thoracic stiffness.

3 Hemodynamic effects of osteopathic | Pilot 29 Onetime study S0, 2b Reduction in
manipulative  treatment immediately after | prospective Cl (1) pulmonary complications (such as atelectasis
coronary artery bypass graft surgery- clinical trial Tl and pneumonia);

(2) days of hospitalization
(3) risk of fluid imbalances

4 The Effect of Osteopathic Manipulative | RCT 53 FIM, 1b Functional capacity can be improved by daily
Treatment on Postoperative Medical and Discharge to home days, Score=8 implication of OMT postoperatively.

Functional Recovery of Coronary Artery Bypass Time to Bowel Movement,
Graft Patients %! days.

5 Osteopathic Manipulative Treatment in Surgical | Summary 10 articles Pain, analgesia consumption, - Concluded that there is an urgent need to evaluate
Care: Short Review of Research Publications in | review Length of hospital stay, and OMT.

Osteopathic Journals During the Period 1990 to Range of motion
20174

6 Osteopathic Manipulative Treatment Improves | RCT 80 VAS 1b The combination of standard care with OMT is
Heart Surgery Outcomes: A Randomized 6MWT, Score=7 effective to reduce pain and improve functional
Controlled Trial HOSPITAL ANXIETY AND recovery.

DEPRESSION SCALE,
INSPIRATORY VOLUME

7 The immediate effect of soft tissue manual | RCT 12 One time study RV, 2b STMTP application have the potential to produce
therapy [STMTP]intervention on lung function IC, Score=5 immediate clinically improvements in pulmonary
in severe chronic obstructive pulmonary SpO; function in patients with severe and very severe
disease COPD.

8 The effect of osteopathic manipulative treatment | RCT 38 LOS, 4 There was no difference in LOS, severity of illness
on length of stay in posterolateral post ICU was different between patients who received OMT
thoracotomy patients: A retrospective case note utilization and those who did not.
study 7

9 The effect of postoperative ataralgesia by - 8 VAS 2 Manual therapy stimulates the secretion of pain
manual therapy after pulmonary Resection 281 suppressingsubstances, thus alleviates pain. It

improves the local circulation reduces muscle
spasm, and helps to normalize muscle properties.

10 | The Impact of Myofascial Release on Vital - 40 8 Weeks FVC, 2 MFR for diaphragm and intercostal muscles shows

Capacity and Diaphragmatic Excursion in
Postsurgical Pleural Effusion

DIAPHRAGMITC
EXCURSION BY USG

positive  impact on vital capacity and
diaphragmatic excursion in postsurgical pleural
effusion.
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DISCUSSION

Total 10 studies were reviewed from
various data sources and included in this
evidenced based research; the
methodological qualities of included studies
were low to high. Sample size varied from 8
to 82.

In randomized control trial, Maria
Ratajska et al found that post sternotomy
MFR lessens pain severity. The authors also
found lessen fatigue and improvement of
physical endurance. while other two
randomized control trials studied the effect
of OMT following heart surgery and
concluded that Osteopathic manual therapy
(OMT) is effective in reduction of pain,
additionally better functional recovery is
achieved by OMT.

A study done by F. Hirayama et al
studied effect of postoperative ataralgesia
following pulmonary resection and found
that manual therapy cause pain relief,
improves local circulation reduce muscle
spasm and helps to normalize properties
[201[211,[281125] - Apother randomized control
trial and a pilot study data suggest that
following OMT & manual therapy there is
immediate enhancement in venous oxygen
saturation (SVO2), Cardiac index (CI),
Thoracic impedance (TI),Residual volume
(RV), Inspiratory capacity (IC),Oxygen
saturation (SPO?2). 2211261 3 Michael Wieting
and colleagues examined effect of OMT on
functional recovery and showed that post-
operative ~ OMT  protocol  improves
functional capacity.

One  retrospective case  study
investigated that there are no difference
days of hospitalization following OMT in
posterolateral post thoracotomy patients as
severity of illness was greater for those who
received OMT. [2312511261 More recently,
there has been research investigating the
effect of MFR on pulmonary function
following CABG and pleural effusions, it
has been shown that myofascial release
improves lung function. (291201

One summative review investigated
effect of OMT in various surgical care and
concluded that the OMT reduces pain, use

of analgesia and length of hospitalization
and improves mobility.

CONCLUSION

Based on evidences on following
search engines like PEDro, Google scholar,
PubMed, Research gate, ScienceDirect and
the Cochrane library from the year 2011-
2020, it can be concluded MFR following
sternotomy may be effective in improving
pulmonary function and reduction of pain in
first phase of cardiac rehabilitation.

ABBREVIATIONS: CVD-Cardiovascular
disease CR-Cardiac rehabilitation MFR-
Myofascial  release = OMT-Osteopathic
manual therapy CABG-coronary artery
bypass grafting ROM-Range of motion SIS
-Sternal instability scale AHA-American

Herat Association AACVPR-American
Association of Cardiovascular and
Pulmonary Rehabilitation SCM-

Sternocleidomastoid Muscle TFL-Tensor
fascial lata IC-Intercostal CEBM’s-Centre
for Evidence-Based Medicine’s PEDro-
Physiotherapy evidence data base RCT-
Randomise control trials VAS-Visual
analogue scale FEV1-Forced vital capacity
in one second XIIl FVC-Forced vital
capacity OT-Osteopathic treatments SCV-
Slow vital capacity QLQ-Quality of life
SvO2-Venous oxygen saturation HRV-
Heart valve replacement LIMA-Left internal
mammary artery IHD-Ischemic heart
disease STMTP-Soft tissue manual therapy
intervention TI-Thoracic impedance CI-
Cardiac index IV-Inspiratory volume IC-
Inspiratory capacity LOS-Length of stay
RV-Residual volume
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