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RESPIRATORY MOVEMENTS 

INTRODUCTION 

Respiration occurs in two phases namely inspiration and expiration. 

During inspiration, thoracic cage enlarges and lungs expand so that air 

enters the lungs easily. 

During expiration, the thoracic cage and lungs decrease in size and attain 

the pre

inspiratory position so that air leaves the lungs easily. 

During normal quiet breathing, inspiration is the active process and 

expiration is the passive process
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MUSCLES OF RESPIRATION 

Respiratory muscles are of two types: 

1. Inspiratory muscles 

2. Expiratory muscles.



However, respiratory muscles are generally classified into two types: 

1. Primary or major respiratory muscles, which are responsible for 

change in size of thoracic cage during normal quiet breathing. 

2. Accessory respiratory muscles that help primary respiratory muscles 

during forced respiration.
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EXPIRATORY MUSCLES 

Primary expiratory muscles 

Primary expiratory muscles are the internal intercostal muscles, which are 

innervated by intercostal nerves. 

Accessory expiratory muscles 

Accessory expiratory muscles are the abdominal muscles
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MOVEMENTS OF THORACIC CAGE 

Inspiration causes enlargement of thoracic cage. 

Thoracic cage enlarges because of increase in all diameters, viz. anteroposterior, 

transverse and vertical diameters. 

Anteroposterior and transverse diameters of thoracic cage are increased by the 

elevation of ribs. 

Vertical diameter is increased by the descent of diaphragm. 

In general, change in the size of thoracic cavity occurs because of the movements of 

four units of structures: 

1. Thoracic lid 

2. Upper costal series 

3. Lower costal series 

4. DiaphragmJune 21, 2022 MECHANISM OF RESPIRATION 14



June 21, 2022 MECHANISM OF RESPIRATION 15



June 21, 2022 MECHANISM OF RESPIRATION 16



June 21, 2022 MECHANISM OF RESPIRATION 17



1. THORACIC LID 

Thoracic lid is formed by manubrium sterni and the first pair of ribs. 

It is also called thoracic operculum. 

Movement of thoracic lid increases the anteroposterior diameter of thoracic 

cage. 

Due to the contraction of scalene muscles, the first ribs move upwards to a 

more horizontal position. 

This increases the anteroposterior diameter of upper thoracic cage
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2. UPPER COSTAL SERIES 

Upper costal series is constituted by second to sixth pair of ribs. 

Movement of upper costal series increases the anteroposterior and 

transverse diameter of the thoracic cage. 

Movement of upper costal series is of two types: 

i. Pump handle movement 

ii. Bucket handle movement.
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PUMP HANDLE MOVEMENT 

Contraction of external intercostal muscles causes elevation of these ribs 

and upward and forward movement of sternum. 

This movement is called pump handle movement. 

It increases anteroposterior diameter of the thoracic cage.

June 21, 2022 MECHANISM OF RESPIRATION 20



June 21, 2022 MECHANISM OF RESPIRATION 21



June 21, 2022 MECHANISM OF RESPIRATION 22



BUCKET HANDLE MOVEMENT 

Simultaneously, the central portions of these ribs (arches of ribs) move 

upwards and outwards to a more horizontal position. 

This movement is called bucket handle movement and it increases the 

transverse diameter of thoracic cage.
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3. LOWER COSTAL SERIES 

Lower costal series includes seventh to tenth pair of ribs. 

Movement of lower costal series increases the transverse diameter of thoracic 

cage by bucket handle movement. 

Bucket handle movement 

Lower costal series of ribs also show bucket handle movement by swinging 

outward and upward. 

This movement increases the transverse diameter of the thoracic cage. 

Eleventh and twelfth pairs of ribs are the floating ribs. 

These ribs are not involved in changing the size of thoracic cage.
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4. DIAPHRAGM 

Movement of diaphragm increases the vertical diameter of thoracic 

cage. 

Normally, before inspiration the diaphragm is dome shaped with 

convexity facing upwards. 

During inspiration, due to the contraction, muscle fibers are shortened. 

But the central tendinous portion is drawn downwards so the diaphragm 

is flattened. 

Flattening of diaphragm increases the vertical diameter of the thoracic 

cage.
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MOVEMENTS OF LUNGS 

During inspiration, due to the enlargement of thoracic cage, the negative 

pressure is increased in the thoracic cavity. 

It causes expansion of the lungs. 

During expiration, the thoracic cavity decreases in size to the pre 

inspiratory position. 

Pressure in the thoracic cage also comes back to the preinspiratory level. 

It compresses the lung tissues so that, the air is expelled out of lungs.
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COLLAPSING TENDENCY OF LUNGS 

Lungs are under constant threat to collapse even in resting conditions 

because of certain factors. 
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Factors Causing Collapsing Tendency of Lungs 

Two factors are responsible for the collapsing tendency of lungs: 

1. Elastic property of lung tissues: Elastic tissues of lungs show 

constant recoiling tendency and try to collapse the lungs 

2. Surface tension: It is the tension exerted by the fluid secreted from 

alveolar epithelium on the surface of alveolar membrane. Fortunately, 

there are some factors, which save the lungs from collapsing.



Factors Preventing Collapsing Tendency of Lungs 

In spite of elastic property of lungs and surface tension in the alveoli of 

lungs, the collapsing tendency of lungs is prevented by two factors:

1. Intrapleural pressure: It is the pressure in the pleural cavity, which is 

always negative. Because of negativity, it keeps the lungs expanded and 

prevents the collapsing tendency of lungs produced by the elastic tissues. 

2. Surfactant: It is a substance secreted in alveolar epithelium. 

It reduces surface tension and prevents the collapsing tendency produced by 

surface tension.
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SURFACTANT 

Surfactant is a surface acting material or agent that is responsible for 

lowering the surface tension of a fluid. 

Surfactant that lines the epithelium of the alveoli in lungs is known as 

pulmonary surfactant and it decreases the surface tension on the alveolar 

membrane. 
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Source of secretion of pulmonary surfactant 

Pulmonary surfactant is secreted by two types of cells: 

1. Type II alveolar epithelial cells in the lungs, which are called surfactant 

secreting alveolar cells or pneumocytes. Characteristic feature of these cells 

is the presence of microvilli on their alveolar surface. 

2. Clara cells, which are situated in the bronchioles. These cells are also 

called bronchiolar exocrine cells. 
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3. NERVOUS FACTORS 

Stimulation of sympathetic nerves under experimental conditions increases 

the pulmonary vascular resistance by vasoconstriction and the stimulation 

of parasympathetic, i.e. vagus nerve decreases the vascular resistance by 

vasodilatation. 

However, under physiological conditions, it is doubtful whether 

autonomic nerves play any role in regulating the blood flow to lungs.
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4. CHEMICAL FACTORS 

Excess of carbon dioxide or lack of oxygen causes vasoconstriction. 

The cause for pulmonary vasoconstriction by hypoxia is not known. 

But it has some significance. If some part of lungs is affected by hypoxia, 

there is constriction of capillaries in that area. 

Thus, blood is directed to the alveoli of neighboring area where gaseous 

exchange occurs.

June 21, 2022 MECHANISM OF RESPIRATION 36



5. GRAVITY AND HYDROSTATIC PRESSURE 

Normally in standing position, blood pressure in lower extremity of the 

body is very high and in upper parts above the level of heart, the 

pressure is low. 

This is because of the effect of gravitational force. 

A similar condition is observed to some extent in lungs also. 

Pulmonary vascular pressure varies in different parts of the lungs:
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Apical Portion – Zone 1 

under these conditions, there is no gaseous exchange in this zone of lungs. 

So, it is considered as the part of physiological dead space, which is 

ventilated but not perfused. 

And, the ventilation-perfusion ratio increases. 

It may lead to growth of bacteria, particularly tubercle bacilli making this 

part of lungs susceptible for tuberculosis
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