PRACTICE 4.1
Visual examination of the chest. 

Visual examination should be performed following the order: from the front, sides and back.
The examination is done when the patient is standing or sitting stripped to the waist at even light. First, the physician should pay attention to the shape of the chest.

Doing a static examination the physician should pay attention to the size of the both halves without consideration of their participation in respiration. 

Normosthenic chest (thorax normosthenicus). The transverse and anteroposterior sizes are proportional with the ratio of transverse to anteroposterior diameters measured at the same level 0,65-0,75. The angle between the both costal arches (epigastric angle) is about 90°. The ribs are directed slightly obliquely downward. The intercostal spaces can be noticed but not clearly marked. Supra- and subclavicular fossae are moderately developed, the collarbones do not jut out. The shoulder blades moderately fit the back with the hands down.
Asthenic chest (thorax asthenicus). Anteroposterior to transverse chest size ratio is < 0,65 therefore the chest seems flat and narrow. The ribs are directed downward. The angle between the ribs is acute, intercostal spaces are wider than at norm and are clearly seen. Supra- and subclavicular fossae are distinct, the collarbones are well seen. The shoulders are let down (at an obtuse angle to the shoulders). The shoulder blades are stuck out (winged scapula, scapulae alatae). Sometimes the end of the tenth rib is free (costa decimafluctuans).
Hypersthenic chest (thorax hypersthenicus). Anteroposterior to transverse ratio is > 0,75, therefore the transverse section of the chest is close to circle (in norm it is close to oval). The chest is wide. The ribs are horizontal. The epigastric angle is obtuse. The intercostal spaces are narrow and poorly marked, sometimes not seen. Supra- and subclavicular fossae are poorly seen. The hypersthenic chest is associated not only with the skeleton features but also good development of the chest muscles.
Pathological shape of the chest results from the changes in the skeleton (congenital anomalies), changes of the vertebral column due to pathological processes in it or various chronic diseases of the lungs and pleura.
An emphysemic or barrel chest (thorax emphysemicus) resembles hypersthenic but its features are more pronounced. Unlike the latter it results from emphysematous enlargement of the lungs. Due to sharp reduction of the lung tissue elasticity in lung emphysema, the lungs collapse insignificantly on expiration; therefore the chest is constantly in an inspiratory state and resembles a hypersthenic chest. The ribs are horizontal, the intercostal spaces are narrow, supra- and subclavicular fossae are not seen, the epigastric angle is obtuse. The upper portion of the chest is especially wide. This shape of the chest is common for COPD, severe asthmatic and emphysema patients.

A paralytic chest (thorax paralyticus) resembles an asthenic chest. This is caused by severe chronic diseases of the lungs (tuberculosis, pneumosclerosis, cystic fibrosis, bronchoectasis) resulting in shrinkage and reduction of the lung mass. Visual examination of the patients with a paralytic chest also reveals muscular dystrophy, asymmetry of collarbones, unequal supraclavicular fossae, different levels of scapulas moving synchronically during the act of respiration.

Other thoracic deformities of note include pectus carinatum (pigeon breast), characterized by the upper ribs bending inward and thrusting the sternum outwards like the keel of a ship. This shape of the chest is a result of abnormal skeleton formation in childhood in the patient with rachitis.

The "funnel breast" of pectus excavatum (the reverse of carinatum) is characterized by a depression in the lower portion of the sternum near the xiphoid process. Severe deformation can diminish vital capacity; however, it is usually a mild, asymptomatic, congenital defect of cosmetic concern only.

Pathological shapes of the chest caused by various deformities of the spin as a result of injuries, tuberculosis of the spine, rheumatoid arthritis, etc. There are four types of spine deformities are distinguished:
Scoliosis - lateral curvature of the spine, is most common. It develops in schoolchildren due to bad habitual posture.
Kyphosis -backward curvature of the spine with formation of the gib-bus, occurs less frequently.
Lordosis - forward curvature of the spine, generally in the lumber region, occurs in rare cases.
Kyphoscoliosis - combination of the lateral and backward curvature of the spine.

The examiner should pay special attention to an exaggerated thoracic and lumbar spinal curvature (kyphosis and scoliosis) because these findings may limit lung expansion, thus causing a significant restrictive defect.
Enlargement of one half of the chest is noticed in accumulation of a considerable amount of fluid in the pleural cavity (exudate, transudate, blood, pus), gas (pneumothorax). This is characterized by smoothing and protrusion of intercostal spaces, asymmetric location of the collarbones and shoulder blades, delay in the movement of this half during the act of respiration. 
Diminution of one hemithorax is observed in generalized processes of the lung tissue shrinkage due to connective tissue growth (pneumosclerosis) as a result of pneumonia, tuberculosis, syphilis of the lungs, lung abscess, bronchiectasis, lung infarct, actinomycosis, pleural adhesions or complete imperforation of the pleural fissure after resorption of exudate, after surgical removal of the lung or its portion, in atelectasis (collapse of the lung or its lobe) resulting from occlusion of a large bronchus with a foreign body or obturating tumor in the lumen. In these conditions the air does not enter the lung and absorption of the air from the alveoli causes diminution of the lung and the respective hemithorax.
Due to the diminution of one half, the chest becomes asymmetrical: the shoulder on the side of the affection goes down, the collarbone and shoulder blade are lower, their movement at deep breathing in and out is slow and limited; supra – and subclavicular fossa sink down. More pronounced sinking down on one side depends on diminution of the lung apex at fibrosis development.
Dynamic visual inspection

The type of respiration can be thoracic, abdominal, mixed.
Thoracic respiration is accomplished mainly by contraction of the intercostal muscles. The chest expands and goes up, during breathing out it diminishes and goes down. This type of respiration is also called costal. It is chiefly observed in women.
Abdominal respiration is accomplished with the diaphragm participation. On breathing in it contracts and goes down increasing negative pressure in the thoracic cavity, the air quickly fills the lungs. The abdominal wall goes forward due to increased intra-abdominal pressure. On breathing out the diaphragm relaxes and goes up, the abdominal wall goes to its place. The type of respiration is also termed phrenic. This is chiefly observed in men.
Mixed type of respiration is accomplished with simultaneous work of the intercostal muscles and the diaphragm. This can be seen in elderly persons and in some diseases of the respiratory and abdominal organs. In women with dry pleurisy, pleural adhesions, myositis, thoracic radiculitis, respiratory movements are accomplished with an additional aid of the diaphragm due to reduction in the contractile function of the intercostal muscles.
Respiratory rate is assessed counting the motions of the chest or abdominal wall. The patient should not notice the calculation because, when his attention is attracted by the procedure, he may change the rate. The physician holds the patient's hand as if counting the pulse or puts his hand on the epigastric area. For accurate counting, respiratory rate should be done for at least 1 minute. At rest, an adult makes 16—20 respiratory movements per minute. 

Respiratory rate may increase (tachypnea) or decrease (bradypnea). 

Causes of tachypnea:

· physiological (at excitement, during and immediately after physical load, meals). 

· The disease with reduction of the respiratory surface (pneumonia, tumors, granulomas of the lungs, tuberculosis, vasculitis, bronchiolitis)

· Insufficient gas exchange and accumulation in the blood of carbon dioxide, which stimulates the respiratory center. 

· insufficient depth (surface respiration) in the result of difficult contraction of the intercostal muscles or diaphragm in acute pains (dry pleurisy, acute myositis, intercostal neuralgia, rib fracture or tumor metastases to the ribs)

· at acute increasing intra-abdominal pressure and high position of the diaphragm (ascites, meteorism, pregnancy); 

· at paralysis of the diaphragm; sometimes in hysteria

· loss of the lung elasticity (severe pulmonary emphysema),

· at the cardiovascular diseases,

· severe anemias causing hypoxemia.

Pathological reduction of the respiratory rate (bradypnea) occurs when the function of the respiratory center is inhibited and its excitability is decreased. This can be due to several causes:

· increased intracranial pressure due to brain tumors, 

· hemorrhage to the brain, 

· brain edema,

· meningitis,

· action of toxic substances accumulating in the blood as a result of uremia,

· liver or diabetic coma,

· infectious diseases.
Depth of respiration is determined by the volume of the air inhaled and exhaled at rest. In healthy adults the volume of air participating in respiration is about 500 ml. As to the depth, respiration can be superficial or deep. Superficial respiration is observed in pathological increase of the respiratory rate, when inspiration and expiration become shorter. In the majority of cases, deep breathing is accompanied by pathological reduction of the respiratory rate. Especially deep is so-called "Kussmaul's breathing".
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a) normal respiration;

b) accelerated superficial respiration;
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c) atactic respiration (Biot's);

d) Cheyne-Stokes respiration.
This can appear in patients with acidosis (diabetic, uremic, hepatic coma). The cause of deep respiration is sour food stimulating the respiratory center.
Rhythm of respiration. The respiration of healthy individuals is rhythmical, the depth and duration of inspiration and expiration phases are constant. When the respiratory function is disturbed, arrhythmic respiration can develop. Separate respiratory maneuvers are performed with different frequency, the depth of separate respiratory maneuvers becomes unequal. A respiratory center dysfunction can result in such dyspnea in which the respiratory pause or a short delay (apnea) in respiration develop after a definite number of respiratory maneuvers. This respiration is called periodic (e.g. Cheyne-Stokes and Biot's respiration).
Cheyne-Stokes respiration. After a prolonged (from several seconds to 1 minute) pause, a noiseless superficial respiration increasing in depth and getting noisier develops and reaches its maximum with the 5th—7th maneuver, then it decreases in the same manner and ends with a short pause. The patients are poorly oriented during the pause or completely loose conscience, this restores with restoration of the respiratory maneuvers. This rhythm disorder is observed in the diseases causing acute orchronic brain hypoxia or in severe intoxications. It frequently appears during sleep and can be noticed in elderly patients with marked atherosclerosis of the brain arteries.
Biot's respiration is characterized by rhythmic deep respiratory maneuvers alternating with long (from several second to one minute) pauses. It can be observed in meningitis, in agonal states with profound disturbance of the brain circulation.
Grocca's wave-like respiration resembles Cheyne-Stokes respiration but instead of the pause, weak superficial respiration followed by increase in the depth and later reduction in the depth of respiratory maneuvers, is observed. This type of arrhythmic dyspnea can be considered an early stage of the pathological processes causing Cheyne-Stokes respiration.

Doing a dynamic observation the examiner should pay abstention to the participation of each half in the act of respiration.
Examining the chest, it is necessary to pay attention to participation of the accessory respiratory muscles in the act of respiration.
Participation of the accessory muscles is easily determined by the movement of the wings of the nose, contraction of the intercostal ribs and m. sternocleidomastoideus. The latter can hypertrophy and look like dense thick bands.
Participation of the accessory muscles in the act of respiration can be observed during an attack of bronchial asthma, in pulmonary emphysema and some other diseases of the lungs accompanied by disorders of the external respiration.
Examining the chest the physician should pay attention to the rate, depth, type, and rhythm of respiration.

Chest palpation 

Chest palpation reveals its elasticity, voice resonance, tenderness of the ribs and intercostal spaces. Besides, the physician may note pleura friction rub, some rules and other sound which may be responsible for fluctuation movements of the chest.
Chest palpation should be done with the both hands; the palmar surfaces are put on the symmetrical areas of the left and right halves of the chest. This position of the hands allows to follow the respiratory excursion, elicit delay in one half, determine the epigastric angel. The thumbs should be pressed to the cortical arch, their tips pointing to the xiphoid process.
Palpation allows localizing the pain in the chest and determining the area. In rib fracture, the pain is felt on a limited area, only in the site of the fracture, dislocation of the fragments will give a crackling sound. Inflammation of the intercostal nerves and muscles causes the pain which, on palpation, is felt along the entire intercostal space. These pains are superficial. They increase on deep respiration, when the body is bent to the affected side.
In contrast to a superficial pain, a deep or pleural pain may be present. It is relieved by pressure of the chest because the respiratory excursion decreases.
Resistance and elasticity of the chest are determined pressing the chest with the hands in the posterior direction and at the sides with palpation of the intercostal spaces. In healthy subjects this maneuver gives a feeling of elasticity and pliability. When fluid (transudate, exudate) or tumor are present in the pleural cavity, the intercostal spaces over the affected areas become rigid. Increased rigidity is generally observed in elderly patients due to ossification of the costal cartilages and development of pulmonary emphysema. In this case, increased resistance is felt at compression of the chest in the anteroposterior and lateral direction.
Voice resonance (fremitus pectoralis) is used to determine the force of the voice radiation to the surface of the chest. Voice resonance is assessed with the both hands on strictly symmetrical areas of the chest. The patient is asked to pronounce loudly the words giving the strongest vibration of the voice. The vibration of the vocal cords is transmitted to the underlying air in the bronchi, bronchioles and chest. If we use the same words for the test, we can obtain a standard for comparison of the voice resonance. The pitch of voice should be low; the lower the pitch, the better the vibrations radiate. The whole palmar surfaces of the physician's hands should be pressed to the chests.
Voice resonance in physiological conditions. In men the voice resonance is stronger than in women and children; in women with a high-pitched voice and in children the voice resonance can be absent. Voice resonance is stronger in the upper portions of the chest and on the right side, especially over the right apex, where the right shorter bronchus creates better conditions for vibration radiation; on the left side of the chest and in the lower portions, the resonance is weaker. These normal variability should always be born in mind. In pathological conditions of the respiratory organs the resonance can increase, decrease or is not felt.
Increased voice resonance is observed in consolidation of the lung (lobular pneumonia, infarction of the lung, tuberculosis, compression atelectasis).
Decreased voice resonance is noted in patients with a weak voice (affection of the vocal cords, severe illness), when a moderate amount of fluid or air in present in the pleural cavity, in obturation atelectasis, in thickened chest wall (edema, fat).
Voice resonance may be completely absent when a large amount of fluid or air is present in the pleural cavity.
Palpation sometimes allows to feel friction rub (in abundant accumulations of fibrin of the pleura), dry buzzing rales due to bronchitis and crepitation due to subcutaneous emphysema.
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