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Abstract 

The respiratory tract is of great importance due to integrated functions of various systems, which allow gas exchange and 

the arrival of oxygen to the muscles. The aim of this study was to evaluate the respiratory pressure after acupuncture 

technique in the rib cage. Was a randomized study with 20 volunteers, age 18-25 years, divided into two groups 10 men 

and 10 women. The two groups were subjected to evaluation of the manometer respiratory pressures which were taken 

before and after treatment, physical therapy, which was used in costal acupuncture in one session of 10 minutes, during 

this time were made movements of rotation of the needle 5 in first minutes after application, the fifth and tenth minutes 

minutes after application, and then the needle was withdrawn the patient returned to the starting position, sitting where 

the measures were repeated maximal respiratory pressures. The values of maximal respiratory pressures (MIP and MEP) 

in men before and after the intervention period showed significant changes (p <0.05). In women, the values maximal 

respiratory pressures (MIP and MEP) showed statistically significant differences after the intervention period (p <0.05), 

comparing men and women MIP before and after the intervention period, no statistically significant , since the MEP 

before and there was no statistical significance after the intervention period was statistically significant in PE between 

men and women. Whereas p <0.05. The results of this study show statistically significant differences, since these were 

obtained due to the low number of patients this study can serve as props for other jobs. 
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Abbreviations: MIP: Maximal Inspiratory Pressure; 
MEP: Maximum Expiratory Pressure; TCM: Traditional 
Chinese Medicine; PNF: Proprioceptive Neuromuscular 
Facilitation; COPD: Chronic Obstructive Pulmonary 
Disease. 
 

Introduction 

The respiratory tract is of great importance due to the 
integrated functions of various systems, which are the 

possible gas exchange and the arrival of oxygen to the 
muscles. A muscle of great importance for breathing is the 
diaphragm [1]. 

 
The diaphragm may be shortened due to various 

incorrect postural positions adopted by the individual, 
which may have impairment of its function in relation to 
the forces exerted by it. Thus, to evaluate the respiratory 
muscle strength there are several ways among them the 
present study used the manovacuometry [2]. 
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The manovacuometer can determine the changes in 
respiratory muscles with great precision, as it allows the 
measurement of inspiratory muscle strength and 
expiratory muscle strength, determined by negative 
pressure and positive pressure [3]. 

 
Maximum pressure assessments consist of measuring 

the strength of inspiratory muscles designated as 
maximal inspiratory pressure (MIP) and expiratory 
muscles termed as maximum expiratory pressure (MEP) 
[4]. 

 
The evaluation of maximal inspiratory and expiratory 

pressure values has the function in the diagnosis and 
prognosis of neuromuscular and pulmonary disorders, 
and it is important to evaluate respiratory muscle 
strength to quantify the progression of fatigue, muscle 
weakness and also allow the diagnosis of respiratory 
failure [2]. Caused by muscle failure, helping to assess 
respiratory mechanics and to indicate intubation, 
respirator weaning and extubation of patients [5]. 

 
Acupuncture is one of the traditional Chinese medicine 

(TCM) techniques used to treat energy, functional and 
organic imbalances. An ancient therapeutic method aimed 
at therapy and cure of diseases by applying stimuli 
through the skin, with the insertion of needles at specific 
points [6-8]. 

 
The skin has a high concentration of sensory nerve 

endings, its stimulation allows direct access to the CNS 
[8]. It is also a reflex therapy, where the stimulation of 
one area acts on another (s). For this purpose, it mainly 
uses nociceptive stimulation [9]. The most likely stimulus 
receptor sites, according to morphofunctional studies, are 
nerve plexuses, vascular elements, and muscle bundles 
[10]. 

 
Nociceptive receptor stimuli, triggered by needle 

insertion, generate an electrical action potential and 
minimal local inflammatory process. With the release of 
several neurotransmitter substances, encephalins and 
serotonins, responsible for the promotion of analgesia 
[11]. Acupuncture acts on the analgesic response by 
stimulating nerves that carry stimuli to the spinal cord, 
and activate the brainstem and hypothalamus neurons, 
thus releasing endogenous opioids, which explains the 
mechanisms of control of acute and chronic pain [12]. 

 
Thus, this study aims to evaluate the differences in 

Maximum Inspiratory Pressure (MIP) and Maximum 
Expiratory Pressure (MEP) in healthy young individuals 
undergoing costal margin acupuncture. 

Methods 

This study was carried out at the school clinic, in 
which 20 undergraduates participated in the study, 10 
women and 10 men, aged between 18 and 25 years, 
having as inclusion criteria to be in the comprised age 
group; non-practitioners of sports activities; no history of 
previous lung disease; male and female gender; 
nonsmokers. As an exclusion criterion, volunteers with a 
history of lung diseases did not participate in the study; 
do not show the required age for the survey; volunteers 
with altered ribcage; volunteers who experience any pain 
during the evaluation; volunteer smokers. All signed an 
informed consent and the study was approved by the 
Research Ethics Committee. 

 
Respiratory pressures in cmH2O generated at mouth 

level were measured with a manovacuometer (MTR - ind. 
Bras.), With an operating range of 0 to –300 cmH2O and 0 
to + 300cmH2O adapted for maximal inspiratory and 
expiratory pressures. A plastic tubing was connected to 
the manovacuometer and at the distal end of the tube was 
fitted a cylindrical rubber mouthpiece with an internal 
diameter of 2.4 cm; anterior to the mouthpiece, a 16 cm 
long plastic device was placed to provide small air leakage 
to prevent the elevation of the oral cavity pressure 
generated exclusively by contraction of the facial muscles 
with glottis closure [13].  

 
All measurements of maximal respiratory pressures 

were collected by the same researcher performed under 
homogeneous verbal command. Measurements were 
made with the volunteers seated and their nostrils 
occluded by nasal tweezers to prevent air leakage. MIP 
was measured during exertion initiated from the residual 
volume -VR, while MEP was measured from total lung 
capacity - TLC [14]. Each volunteer performed three 
technically satisfactory maximum inspiratory and 
expiratory efforts, ie, without perioral air leakage and 
with values close to each other, being considered for the 
study the highest value measure [15]. 

 
After collecting the pressures, acupuncture was 

performed on the costal margin, the researcher wore 
disposable gloves and in each volunteer was made aseptic 
with cotton and alcohol in place before application. After 
this procedure, the volunteers were instructed to lie 
supine on a platform, 1.4 meters wide and 2.0 meters 
long, and in this position 7 needles were placed on the 
costal margin from the xiphoid region. to the anterior end 
of the last rib on either side of the abdominal region. 
Sterile disposable capillary acupuncture needles of 0.10 to 
0.50 mm in diameter and 1.5 to 10 cm in length were 
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used. The insertion of the acupuncture needle was made 
by holding with the left hand the mandrel which is rigid 
tubular device in which the needle will be placed to guide 
the depth of penetration of 3 mm of the needle into the 
skin, with the right hand the needle was introduced with 
the rapid bending movement of the indicator over the 
needle. 

 
To avoid risk of perforation of structures under the 

skin, the needle inclination was 45 degrees, ie, an oblique 
puncture [16]. After needle insertion, a piston movement 
was made in the needle so that more skin receptors could 
be stimulated. The needle was 10 minutes in place and 
during this time 5-minute movements of the needle were 
made in the first minute after application, in the fifth and 

tenth minutes after application, and then the needle was 
removed and again cleaned with cotton and alcohol.  

 
After the removal of the needles, the patient returned 

to the initial sitting position, where the maximum 
respiratory pressures were measured again. 
 

Results 

The MIP and MEP values obtained before acupuncture 
and after acupuncture showed significant differences. For 
statistics we used the Wilcoxon test. Tables 1, 2 and 
Figures 1 & 2 describe the absolute and relative values in 
relation to the predicted MIP and MEP values obtained 
before and after the intervention period, where they 
showed significant differences. 

 
Maximal respiratory 

pressures 
Found values Found values Predicted Values Predicted Values 

P value 
Before After Before After 

MIP (cmH₂O) 
Woman 80,50 97,67 11,19 5,28 0,010 

Mens 71,67 91,83 2,04 7,03 0,030 
MEP (cmH₂O) 

Woman 63,17 75,00 4,32 5,67 0,000 
Mens 71,83 90,67 3,79 5,37 0,000 

Table 1: Maximal inspiratory pressure (MIP) and maximum Expiratoria (MEP) values. Data are expressed as Media ± 
standard deviation, * statistical significance (P < 0.05), using Wilcoxon's statistical tests. 

 
Analyzed Variables Comparision Pressure Values 

MIP before Men X Woman 0,721 
MIP after Men X Woman 0,914 

MEP before Men X Woman 0,112 
MEP after Men X Woman 0,013 

Table 2: Analysis of MIP and MEP before and after the costal margin acupuncture technique in men and women. 
 
 

 

Figure 1: MIP before and after acupuncture technique in men and women. 
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Figure 2: MEP before and after acupuncture technique in men and women. 

 

Discussion 

The inspiratory muscles are shortened due to the 
displacement of the equilibrium position of the 
respiratory system, there is a decrease in expired air and 
changes in the ability to generate volume changes, thus 
finding less effective air volume for gas exchange. . A 
muscle of great importance for breathing is the 
diaphragm [15]. 

 
The diaphragm may be shortened due to various 

incorrect postural positions adopted by the individual, in 
which its function may be compromised in relation to the 
forces exerted by it. Thus, to assess respiratory muscle 
strength, there are several ways, including 
manovacuometry [2]. 

 
Through the manovacuometer it is possible to 

determine with great precision the alterations in the 
respiratory musculature, since it allows the measurement 
of the inspiratory muscles strength and the expiratory 
muscles strength, determined by negative pressure and 
positive pressure [3]. 

 
The measurement of the maximum respiratory 

pressures generated during respiratory efforts represents 
a very useful procedure for the functional evaluation of 
the respiratory muscles involved in ventilation [15]. It is 
important to assess respiratory muscle strength to 
quantify the progression of fatigue, muscle weakness and 
to identify neuromuscular diseases [1]. 

 
Acupuncture is used to treat energy, functional and 

organic imbalances [6-8]. For this purpose, it mainly uses 
nociceptive stimulation [9]. Nociceptive receptor stimuli, 

triggered by needle insertion, generate an electrical action 
potential and a minimal local inflammatory process [10]. 

 
The present study demonstrated that the physical 

therapy intervention by the acupuncture technique 
applied during 1 10-minute session on young, healthy and 
sedentary volunteers was able to significantly increase 
the maximal respiratory pressure values. 

 
Other studies have shown concern with respiratory 

function. Like the study by Moreno 2000 that observed 
increased inspiratory and expiratory muscle strength and 
thoracic mobility in young women, sedentary age 22.65 ± 
2.5 years after 4 weeks of training using proprioceptive 
neuromuscular facilitation (PNF) techniques. ), which 
collaborates with the present study, which investigated 
pressure changes in young people using the costal margin 
acupuncture technique where the results were 
satisfactory in relation to the increase in inspiratory and 
expiratory pressures at such times before and after [17]. 

 
Piaia and Moreno [13] report that the values of 

respiratory pressures are influenced by body position. 
These authors verified higher values in the pressures in 
the sitting position in relation to the supine position and 
report that it is due to the favoring of diaphragmatic 
mechanics. Collaborating with the present study in which 
measurements were taken in the sitting position, which 
were similarly increased [13].  

 
Teodori and Moreno [18] conducted a study 

evaluating the pressures after a single RPG intervention 
session in 20 healthy young women. The MIP showed a 
statistically significant increase that was attributed to 
increased respiratory muscle strength and mobility. Chest 
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as an effect of stretching, which involved the respiratory 
muscle chain in global posture [18]. The present study did 
not use postural treatment, but the direct intervention in 
the diaphragmatic region with the use of acupuncture and 
increased pressure in the same way, being the technique 
of great effectiveness to improve respiratory function and 
may contribute to more efficient treatments. 

 
This research aimed to study the changes in 

respiratory pressures by the acupuncture technique on 
the diaphragmatic region, to support future studies 
involving individuals with respiratory dysfunction. 

 
Godoy and Bringhenti [19] observed the influence of 

generalized muscle weakness and the mechanical 
disadvantage of inspiratory muscles on MIP attainment in 
dpoc patients and found an increase in MIP after 
stretching, which is also in agreement with the present 
study, which suggests improvement. on the mechanical 
advantage of the diaphragm [19]. 

 
Paulin and Brunetto [20] the increase in lung volume 

is reflected in a significant shortening of inspiratory 
muscles. This increase is mainly present in obstructive 
respiratory diseases, such as chronic obstructive 
pulmonary disease (COPD). Thus, the present study may 
support pathological treatments for patients. 
 

Conclusion 

Although the study presented data related to healthy 
people, the results achieved indicate a probable 
improvement in diaphragmatic function, contributing to 
the increase in respiratory pressures evidenced in the 
present research. Acupuncture in the costal margin may 
be an important therapeutic resource in the treatment of 
respiratory muscle dysfunction. 

 
Therefore, further studies are needed to evaluate the 

effect of acupuncture on increasing respiratory pressures 
in a larger number of healthy volunteers. 
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