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Abstract: The pectoralis minor muscle, though being small and seemingly insignificant accessory muscle of
respiration, it can play an important role in thoracic movement mechanics in patients with chronic obstructive
pulmonary disease (COPD). Previous studies which investigated the effect of manual therapy in COPD patients
did not include release for this muscle. Therefore, the purpose of this was to determine the effect of a single
session of pectoralis minor release on ventilatory function and chest expansion in COPD patients. Fifty four
male patients with mild-moderate COPD were recruited from Banha University Hospital. Patients were equally
divided into two groups; Group A (n=27) which received a single treatment session composed of pectoralis
minor muscle myofascial release followed by closed kinetic chain exercises of scapular retractors and latissimus
dorsi muscles and Group B (n=27) which received only bronchodilator therapy. Measurements of spirometry,
chest expansion and visual analogue scale of muscle pain were performed before and after the intervention.
Paired and unpaired t tests were used to analyze the data. Results showed that forced expiratory volume in first
second (FEV ), forced vital capacity (FVC), maximum voluntary ventilation (MVV) , chest expansion and visual1

analogue scale (VAS) scores were significantly improved in Group A only. Nevertheless, there was no
significant difference between the two groups in any of the measured variables except for VAS. Conclusion:
Myofascial release of pectoralis minor muscle can be very beneficial therapy for patients with COPD, improving
their ventilatory function and chest expansion; which can represent a different method of manual therapy that
is introduced in pulmonary rehabilitation programs.
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INTRODUCTION mechanics , such as increased kyphosis of thoracic region

Chronic  obstructive  pulmonary  disease (COPD) is lead to vicious circle of more shortening of pectoralis
a  major cause of morbidity and mortality worldwide, minor muscle, an increased thoracic kyphosis and an
which is expected to be the third common cause of death increased chest tightness. Thus, in such case; an
by 2020 [1]. In Egypt; it is an increasingly health problem increased amount of effort would be required to breathe
as well [2]. Patients with COPD exhibit a continuous and a limited ability to generate large lung volumes would
recruitment of accessory muscles of respiration as a occur [3-5].
compensatory adaptation which results in overactivation Manual therapy in COPD, has gained a great
and shortening of these muscles over time [3, 4]. The attention recently and has been investigated in a number
pectoralis minor is one of the accessory muscles of of recent studies [6-11]. A single session of MT protocol
respiration which becomes easily shortened and tight in comprising myofascial release have produced clinically
patients with COPD [5]. The surrounding cervicothoracic important improvement in pulmonary function, as well as
fascia  contracts  and produces changes in chest wall reduction of dyspnea and fatigue in patients with COPD

and internal rotation of shoulders. These changes further
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[10, 11]. In the previous studies myofascial release was The Pectoralis Minor Length Test: While the patient is
incorporated and applied to respiratory muscles other supine, arms by side, elbows flexed, the pectoralis minor
than pectoralis minor. However, up to our knowledge, no length test was performed. Muscle imbalance and
study has investigated yet myofascial release restricted shortening of pectoralis minor muscle was identified if the
only to pectoralis minor in patients with COPD. Therefore, distance between the treatment table and posterior aspect
the aim of this study was to investigate the effect of a of the acromion exceeded 2.54 cm (1 inch) [14].
single session comprising pectoralis minor release
followed by closed kinetic chain exercises for scapular Measurement of Chest Expansion: Chest expansion was
retractors on ventilatory function and chest expansion in measured at the level of nipples by a tape measure [15]
patients with COPD. The results of this study may add immediately before and after the myofascial release
new insight for manual therapy introduced to patients session in Group A, as well as before and after
with COPD and may provide novel procedure to be bronchodilator inhalation Group B.
included in pulmonary rehabilitation programs.

MATERIALS AND METHODS measure ventilatory Function [16]. Forced vital capacity

Ethical Consideration: The protocol of this study was Maximum voluntary ventilation (MVV) were measured
approved  by  the  Ethical  committee   of scientific immediately before and after the treatment session in
research in the Faculty of Physical Therapy, Cairo Group A, as well as before and after bronchodilator
University. All patients provided their consents prior to administration in Group B.
the study.

Subjects: For this study, 54 patients with COPD is a one-dimensional measure of pain intensity [17]. The
diagnosed  according  to  criteria  reported by Vogelmeier patient was told to describe his muscle tightness pain
et al. [12]. They were recruited from Banha University intensity before and after the session, where 0 meant there
Hospital. The inclusion Criteria included male patients, was no pain and 10 meant extreme pain.
mild to moderate COPD, patients with stable clinical
condition and patients with pectoralis minor muscle Treatment Intervention: A single treatment session was
tightness. The exclusion criteria included female patients, conducted only to patients in Group A. The treatment
patients with severe COPD, a history of recent acute session  comprised  myofascial  release  of  pectoralis
exacerbation, patients with coexisting other lung disease, minor muscle followed by closed kinetic chain
obese patients. Eligible patients were equally divided into strengthening exercises for scapular retractors and
two groups; group A which included 27 patients, with latissimus dorsi muscles [18, 19]. The myofascial release
means of age and BMI of 48±2.72&23.681±1.696 technique was modified from McEvoy and Dommerholt
respectively. Patients in this group received a single [18]. As follows; while the patient is in supine with
session of pectoralis minor muscle myofascial release. The shoulder abducted 90 degree, a downward pressure on
second group is group (B) which comprised 27 patients, the coracoids process was applied by one hand to
with means of age and BMI of 49.33±2.34 & 23.526±1.757 stabilize the scapula and the other hand hold the patient’s
respectively. Patients in this group did receive arm. While maintaining the pressure on the coracoids, the
bronchodilator therapy prior to spirometry instead of patient was asked to take deep inspiration during which
pectoralis minor myofascial release. The patients in both superior-lateral push on coracoid away from the rib cage
groups were under routine medications prescribed in was applied, to widen the chest as much as possible by
COPD. moving the ribs away from the coracoids. Then he was

Measurements The maneuver was repeated three times with increasing
Demographic and Anthropometric Data: Age, Body the duration of holding the inspiration up to 30 counts.
weight (BW) and height were measured. The BMI was Trigger Point Compression Release was applied to the
calculated as the body weight divided by the square of pectoralis minor muscle by finger pads just over the third,
the body height in meters and was expressed in units of fourth and fifth ribs just under the pectoralis major muscle
kg/m  [13]. in case of persistent tension or tenderness in the muscle.2

Spirometry: Spirometry is most frequently used to

(FVC), Forced expiratory volume in 1 second (FEV1) and

Visual Analogue Scale (VAS) for Pain: The VAS for pain

asked to hold for 10 counts and finally to expire slowly.
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Then the other hand applies internal and external rotation expiratory volume in the first second, forced vital capacity
to the shoulder to remove adhesions of the pectoralis in patients with COPD. Also, Cruz-Monteros et al. [11],
minor fascia. had shown that anterior thoracic and anterior cervical

Closed kinetic chain scapular exercises were as release together with muscle energy techniques had
follows; while the patient was sitting at the edge of the significant benefits in lung function in patients with
plinth, he was asked to approximate his shoulder blades COPD. In the previously mentioned studies, although the
as much as possible and press with hands down on the myofascial release protocols were different from our
plinth while keeping the elbows straight to elevate the protocol, they have produced similar improvements
waist from the plinth and then hold for 30 seconds, regarding ventilatory function in patients with COPD
repeated 10 times [19]. This study also showed that chest expansion was

Statistical Analysis: First, the normal distribution of data may be because myofascial release therapy for pectoralis
was tested by Shapiro-Wilk normality test [20]. Then, minor muscle could have loosen up adhesions in the
after being normally distributed; data were analyzed by muscle and connective tissue, which eased up restricted
unpaired and paired t –test. The unpaired t-test was used movements of the shoulder and thoracic cage, resulting in
to compare between the two groups at baseline and after improvement  in  chest  expansion.  This explanation can
the intervention. Paired t-test was used to analyze the be  supported  by some physiologic mechanisms, i.e.; it
data  within  each  group  before and after intervention. has been reported that myofascial release leads to (1)
For all tests, values of P < 0.05 were considered as increase in the elasticity and stretch of the muscle
statistically significant. Statistical analysis was done secondary to an increase in the temperature of the tissues,
using Graph Pad Prism software. (2) increase in the elasticity and flexibility of connective

RESULTS mechanical loading, (3) increases in the circulation to the

As shown in Table 1, there was no statistical nutrients and remove harmful waste products [19].
significant difference in any of the measured variables at Another possible mechanism is that, pectoralis minor
baseline between the two groups. As shown in Table 2, muscle myofascial release was able to reduce tonicity in
there were statistical significant differences in all the muscle with subsequent increase in muscle length to
measured outcomes in Group A, while there was no a level sufficient to reduce chest tightness and improve
significant change in any of the measured variable in chest expansion; which ultimately was translated into
Group B. In regard with comparison between the two improvement in ventilatory function in patients with
groups, there was no statistical significant difference COPD. This mechanism can be supported by the results
between the two groups except for VAS pain score. of Morais et al. [21], who reported that pectoralis minor

DISCUSSION associated with FEV . This indicates that, pulmonary

The main findings of this study were that, a single increased. They suggested that interventions directed to
session of myofascial release of pectoralis minor muscle improve muscle length may have the possibility to
followed by strengthening exercises of scapular retractors improve patients’ pulmonary function.
and latissimus dorsi muscles; acutely led to significant In addition, this study showed that myofascial
improvements in ventilatory function, chest expansion release reduced muscle tightness pain VAS score of
and muscle pain VAS score. Nevertheless, there was no pectoralis minor significantly. This finding is consistent
significant difference between the two groups in any of with previous studies, all of which had reported that
the measured variables except for VAS score. myofascial release therapy is very helpful in improving

In regard with ventilatory function, Yelver et al. [10] muscle pain [22-25]. Myofascial release therapy induces
have  found  that myofascial release applied to changes in matrix viscosity converting it from solid to
sternocleidomastoid, trapezius muscles, intercostal liquid resulting in returning to its proper alignment and
muscles and paravertebral muscles and diaphragmatic relieving pressure from the pain sensitive structures [26].
release together with other thoracic mobilization Also,  There  is  evidence  that   manual  therapy
techniques led to significant improvement in the forced decreases  pain  by modulating changes in blood levels of

immediately improved after the treatment session. This

tissue as a result of connective tissue elongation from

area of restriction which delivers oxygenated blood and

muscle length in patients with COPD, was positively
1

function would improve as pectoralis minor length is
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Table 1: Baseline Clinical and Anthropometric Characteristics in both groups

Variables Group A (n = 27) Group B (n = 27) P-Value

Age (yrs) 50.01±2.97 49.98±2.88 0.8451
Weight (Kg) 68.976±7.691 68.541±7.870 0.4903
Height (Cm) 169.436±5.834 168.788±5.573 0.715
BMI (kg/m ) 24.182±1.746 24.060±1.777 0.75032

FEV1 (L) 1.450±0.428 1.201±0.269 0.301
FVC (L) 2.298±0.493 1.989 ± 0.399 0.139
MVV (L) 49.581±14.619 45.951 ± 10.889 0.235
Chest Expansion (Cm) 103.5±5.555 102.717 ±4.327 0.596
VAS pain 4.963±1.652 4.890±1.678 0.859

All data are expressed as means ±standard deviation. Value of P < 0.05 was considered as statistically significant. BMI: Body mass index, FEV1: Forced
expiratory volume in one second, FVC: Forced vital capacity, MVV: Maximum voluntary ventilation, VAS: Visual analogue scale

Table 2: Results of both groups before and after treatments

Group A (n = 27) Group B (n = 27) Study vs Control
------------------------------------------------------------ --------------------------------------------------------------

Variables Pre Post P value Pre Post P value P Value

FEV1 (L) 1.450±0.428 1.653 ±0.420 0.003* 1.201±0.269 1.321 ±0.392 0.233 0.0788
FVC (L) 2.298±0.493 2.639 ±0.429 0.000* 1.989 ± 0.399 2.17 ±0.561 0.439 0.098
MVV (L) 49.581±14.619 55.275 ±14.941 0.038* 45.951 ± 10.889 50.13 ±12.307 0.261 0.078
Chest Expansion (Cm) 103.5±5.555 106.938 ±5.227 0.000* 102.71 ±4.327 102.826 ±4.207 0.057 0.161
VAS 4.963±1.65 0.370 ±0.792 0.000* 4.890±1.67 4.848 ±1.617 0.086 0.0001*

All data are expressed as means ±standard deviation. Value of P< 0.05 was considered as statistically significant.* :statistically significant, FEV1: Forced
expiratory volume in one second, FVC: Forced vital capacity, MVV: Maximum voluntary ventilation, VAS: Visual analogue scale

-endorphin, endogenous cannabinoids, endogenous voluntary ventilation (MVV) , chest expansion and visual
opioids, anandamide, N palmitoylethanolamide and analogue scale (VAS) scores in those patients. However,
serotonin [27-30]. Furthermore, it had been proposed that when compared to patients in the other group; there was
myofascial release therapy activates the mechanical no significant difference between the two groups in the
muscle and joint receptors which causes local activation measured variables except for VAS. In conclusion, our
of Periaqueductal gray matter resulting in descending study emphasizes that, pectoralis minor muscle
modulation of pain [31]. shortening in patients with COPD should not be

This study shows some limitations; oxygen considered as a small or minimally significant problem.
saturation and functional measures such as exercise This is because shortening of this muscle can lead to
capacity,  which  are important outcomes in COPD abnormal chest wall mechanics that compromise
patients, were not measured. Also, since the patients ventilation and reduce lung volumes. Our study has
included in this study were male patients only and with proved that, correction of this problem by myofascial
mild-moderate grade COPD, the generalizability of release therapy was very effective in reducing tightness
findings could be limited  only  to  patients  with similar of pectoralis minor muscle. This is together with scapular
characteristics. Other limitation is that, chest expansion closed kinetic chain exercises had managed to improve
measurements were done using a simple tape, thus the chest wall mechanics manifested by increased chest wall
accuracy and the precision of measurement might have expansion and succeeded in improving ventilatory
been affected. measures and reducing pectoralis minor muscle pain in

CONCLUSIONS different method of manual therapy incorporated in

A single session composed of myofascial release for COPD. Further research is needed to confirm our results,
pectoralis minor muscle and scapular closed kinetic chain to better understand the relation between myofascial
exercises, applied  to  27 patients with COPD; resulted in release therapy and improved ventilatory function in
significant improvements in forced expiratory volume in patients with COPD and to investigate the sustainability
first second (FEV ), forced vital capacity (FVC), maximum of such improvement in those patients.1

patients with COPD. This protocol can be adopted as a

pulmonary rehabilitation programs for patients with
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