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METHODICAL DEVELOPMENT N2
For students 
On carrying out of practical lesson

With students of III course of medical faculty
THEME: Clinical inspection patients with diseases of respiratory system. Inquiry of patients with pathology respiratory organs. Survey (the general, and local). Palpation of a thorax
Time - 2,5 class periods
Vitebsk 2012
THEME: The General survey. Survey of separate parts of a body. Survey and a palpation of a thorax.
Method: practical clinical studies.
Time: 110 minutes.
                                   1. The purposes and problems.
1. To train students in procedure of general survey
2. To train students in procedure of static and dynamic survey of a thorax, diagnostics of various types of respiration.
3. To train students in definition of identification lines on a thorax 
4. To repeat with students procedure of counting of number of respirations in one minute.
5. To train students in procedure of a palpation of a thorax to definition of tenderness, a rigidity of a thorax and a voice tremor (tactile fremitus, or vocal fremitus).


 2. The student should know:
1. Procedure of static and dynamic survey of a thorax, diagnostics of various phylums of respiration.
3. Identification lines on a thorax 
4. Procedure of counting of number of respirations in one minute.
5. Procedure of a palpation of a thorax (to definition of tenderness, a rigidity of a thorax and a voice tremor).
3. 
 The student should be able:
1. To lead static and dynamic survey of a thorax, diagnostics of various types of respiration.
3. To estimate the general state of the patient. 
4. To count up number of respirations in one minute.
5. To lead a palpation of a thorax (to definition of tenderness, a rigidity of a thorax and a voice tremor).
4. 
 Motivation of the theme of studies
Static and dynamic survey of the chest gives the necessary information about morphological and functional properties of respiratory system. Palpation of the chest reveals characteristics of palpatory tenderness, rigidity of the chest and voice tremor depending on morphological properties of the chest and lungs.
5. 
 Control questions.
1. Methods of physical research of patients. Concepts.
2. An assessment of the general state of patients.
3. The characteristic of a position and gait of patients, diagnostic value.
4. Kinds of distresses of consciousness in patients, change of a look at patients.
5. Diagnostic value of a discoloration of the person at patients.
6. Concept the constitutional types, procedure of definition, clinical variants.
7. Types of  body build of the person.
8. Palpation of a thyroid gland, technique and diagnostic value.
9. Research of lymph nodes, technique and diagnostic value. 
10. Research of muscle system, a column, bones and joints: procedure, diagnostic value.
11. Pathological forms of a thorax, diagnostic value.
           12. Static survey of a thorax: procedure, diagnostic value.
           13. Dynamic survey of a thorax: procedure, diagnostic value.
14. Types of normal and pathological respiration.
           15. Palpation of a thorax: physical bases of a method, procedure of carrying out, diagnostic value.
16. Identification lines of a thorax.
Controlling self-independent work of students

1. Palpation of vocal fremitus (voice tremour), technique, diagnostic value

2. Palpation of chest rigity (elasticity), technique, diagnostic value

6. Material equipment.
1. The schema of a case history.
2. An album " Survey of a patient ".
3. Tables.
4. Video « Survey and palpation of a thorax».
7. 
 Procedure of carrying out of the lesson
1. In introduction the teacher is intercepted on educational the purposes and problems of studies.
2. The head of bunch reports on the work executed on watch, hands over an educational room. The teacher checks diaries of watches of each student.
3. Revealing an initial level of knowledge of students by interrogation on control questions.
4. In an educational room the teacher shows procedure of the general survey of the patient, survey of a thorax on the student or by means of videofilm. Pays attention to distinguishing of normosthenic, asthenic and hypersthenic forms of a thoraxl. At presence of the conforming patients, the teacher shows pathological forms of a thoracax. 
Further the teacher shows to students procedure of static and dynamic survey of a thorax, definition of identification lines on a thorax, technique of inventory{scoring} of ribs, palpations of a thorax (definition of tenderness and a rigidity of a thorax, a vocal fremitus).
5. Self-contained work of students in an educational room under the direction of the teacher on improvement of practical skills on the general survey of the patient, survey and a palpation of a thoraxl the friend on the friend. The teacher corrects the admitted errors.
6. Self-contained work in chamber under the direction of the teacher: students in subgroups on 2 - 3 persons survey patients with diseases of lungs. They carry out inquiry and the general survey of patients, survey and a palpation of a thoraxl.
 7. Having gathered in an educational room, the representative of each subgroup reports obtained results, everyone discuss and together with the teacher put forward the preliminary diagnosis.
                                           The conclusion
     In a concluding remarks the teacher sums up to lesson, monitors filling diaries of practical skills, yields the task to the following studies.
                          8. Calculation school hours.
№  
 The list of educational questions 
 Quantity{amount} of time
1. 
 Introduction and delivery of watches by students 

 10 mines
2. 
 Revealing an initial level of knowledge of students by interrogation 
 25 mines
3. 
 Demonstration by the teacher of procedure of the general survey of the patient, survey and a palpation of a thorax 

 15 mines
4. 
 Self-contained work of students in an educational room under the direction of the teacher on improvement of practical skills the friend on the friend 

 20 mines
5. 
 Self-contained work of students in chambers under the direction of the teacher on inspection of patients with a pathology of lungs (the collecting of an anamnesis, the general survey, survey and a palpation of a thorax) 

 25 mines
6. 
 Discussion of received results 
 
10 mines
7. 
 The conclusion with filling diaries of practical skills 

 5 mines
8. 
 Self-contained work under the direction of the teacher on inspection of patients (on watch) 
 20 mines

 Total 

110 mines
Controlling self-independent work of students

1. Palpation of vocal fremitus (voice tremour), technique, diagnostic value

10 mines
2. Palpation of chest rigity (elasticity), technique, diagnostic value


10 mines
                                         9. The information maintaince of theme.
Survey of patients with diseases of respiratory system

General survey 

General survey has crucial importance for assessment of the general state of the patient. It is performed by studying a state of his consciousness and position. In connection with a hypoxia of a brain in respiratory failure all kinds of disordered consciousness can be observed: sopor, stupor, hypoxemic coma, hallucinations.
The forced lateral recumbent position (lateral decubitus) is accepted by patients in pneumonia, tuberculosis, exudative and dry pleurisy, pulmonary abscess or gangrene, bronchiectases. The forced sitting position is connected mainly to dyspnea (in pneumothorax, an attack of bronchial asthma, emphysema, stenosis of a larynx). In sharp degrees of dyspnea the patients put arms on knees, on edges of a bed, a seat of a chair or the handle of an armchair fixing thus a shoulder girdle and starting auxiliary respiratory muscles.
The characteristic face is observed in acute stage of pneumonia: it is a little reddened and edematous (facies febrilis), restless, with suffering expression, with running over at coughing (in view of its tenderness) a grimace, with motility of wings of a nose (owing to a short breathlessness), with typical blisters of herpes on lips of the mouth and wings of a nose. 

In presence of respiratory failure, central cyanosis is observed in various degrees of blueness from moderate cyanosis of the face up to diffuse cyanosis with crimson shade owing to a hyperglobulinemia.

Typical changes of fingers of arms are observed in prolonged suppurative processes in lungs (abscesses and gangrene), emphysema, tumours of a mediastinum, a bronchoectatic disease. Clubbing of the fingers is enlargement of the terminal digital phalanxes with loss of the nail bed angle. In the typical cases distal phalanxes are represented drumstick (clubbed, Hippocratic) fingers. Nails become convex and get looking alike watch glass. 

Inspection of the chest
Examination of the chest should be done according to a definite plan. The general configuration of the chest should first be estimated (position of the clavicles, supra- and subclavicular fossae, shoulder blades) during static survey; the next step (dynamic survey) is to define the type, rhythm and frequency of breathing, respiratory movements of the left and right shoulder blades, and of the shoulder girdle, and involvement of the accessory respiratory muscles in the breathing act. The patient should be better examined in the upright (standing or sitting) position with the chest being naked. Illumination of the body should be uniform.
Static survey of the chest

Static survey estimates the shape of the chest at quiet respiration. The shape of the chest may be normal or pathological. A normal chest is characteristic of healthy persons with regular body built. Its right and left sides are symmetrical, the clavicles and the shoulder blades should be at one level and the supraclavicular fossae equally pronounced on both sides. Since all people with normal constitution are conventionally divided into three types, the chest has different shape in accordance with its constitutional type. Pathological shape of the chest may be the result of congenital bone defects and of various chronic diseases (emphysema of the lungs, rickets, tuberculosis).
Normal form of the chest
Normosthenic (conical) chest in subjects with normosthenic constitution resembles a truncated cone whose bottom is formed by well-developed muscles of the shoulder girdle and is directed upward. The anteroposterior (sternovertebral) diameter of the chest is smaller than the lateral (transverse) one, and the supraclavicular fossae are slightly pronounced. There is a distinct angle between the sternum and the manubrium (angulus Ludowici); the epigastric angle nears 90°. The ribs are moderately inclined as viewed from the side; the shoulder blades closely fit to the chest and are at the same level; the chest is about the same height as the abdominal part of the trunk.

Hypersthenic chest in persons with hypersthenic constitution has the shape of a cylinder. The anteroposterior diameter is about the same as the transverse one; the supraclavicular fossae are absent (level with the chest). The manubriosternal angle is indistinct; the epigastric angle exceeds 90°; the ribs in the lateral parts of the chest are nearly horizontal, the intercostal space is narrow, the shoulder blades closely fit to the chest, the thoracic part of the trunk is smaller than the abdominal one.
Asthenic chest in persons with asthenic constitution is elongated, narrow (both the anteroposterior and transverse diameters are smaller than normal); the chest is flat. The supra- and subclavicular fossae are distinctly pronounced. There is no angle between the sternum and the manubrium: the sternal bone and the manubrium make a straight "plate". The epigastric angle is less than 90°. The ribs are more vertical at the sides, the tenth ribs are not attached to the costal arch (costa decima fluctuens); the intercostal spaces are wide, the shoulder blades are winged (separated from the chest),  the muscles of the  shoulder girdle are underdeveloped, the shoulders are sloping, the chest is longer than the abdominal part of the trunk.

Pathological chest

Emphysematous (barrel-like) chest resembles a hypersthenic chest in its shape, but differs from it by a barrel-like configuration, prominence of the chest wall, especially in the posterolateral regions, the intercostal spaces are enlarged. This type of chest is found in chronic emphysema of the lungs, during which elasticity of the lungs decreases while the volume of the lungs increases; the lungs seem to be as if at the inspiration phase. Natural expiration is therefore difficult not only during movements but also at rest (expiratory dyspnea is found). Active participation of accessory respiratory muscles in the respiratory act (especially m. sternocleidomastoideus and m. trapezius), depression of the intercostal space, elevation of the entire chest during inspiration and relaxation of the respiratory muscles and lowering of the chest to the initial position during expiration become evident during examination of emphysema patients.
Paralytic chest resembles the asthenic chest. It is found in emaciated patients, in general asthenia and constitutional underdevelopment; it often occurs in grave chronic diseases, more commonly in pulmonary tuberculosis and pneumosclerosis, in which fibrous tissue contracts the lungs and diminishes their weight due to the progressive chronic inflammation. During examination of patients with paralytic chest, marked atrophy of the chest muscles and asymmetry of the clavicles and dissimilar depression of the supraclavicular fossae can be observed along with typical signs of asthenic chest. The shoulder blades are not at one level either, and their movements during breathing are asynchronous.
Rachitic chest (keeled or pigeon chest). It is characterized by a markedly greater anteroposterior diameter (compared with the transverse diameter) due to the prominence of the sternum (which resembles the keel of a boat.) The anterolateral surfaces of the chest are as if pressed on both sides and therefore the ribs meet at an acute angle at the sternal bone, while the costal cartilages thicken like beads at points of their transition to bones (rachitic beads). As a rule, these beads can be palpated after rickets only in children and youths. 

Funnel chest can occur in normosthenic, hypersthenic or asthenic subjects; it has a funnel-shaped depression in the lower part of the sternum. This deformity can be regarded as a result of abnormal development of the sternum or prolonged compressing effect. In older times this chest would be found in shoemaker adolescents. The mechanism of formation of the funnel chest was explained by the permanent pressure of the chest against the shoe; the funnel chest was therefore formerly called cobbler chest.
Foveated chest is almost the same as the funnel chest except that the depression is found mostly in the upper and the middle parts of the anterior surface of the chest. This abnormality occurs in syringomyelia, a rare disease of the spinal cord.

Spine deformities
The chest may be abnormal in subjects with various deformities of the spine which arise as a result of injuries, tuberculosis of the spine, rheumatoid arthritis (Bekhterev's disease), etc. Four types of spine deformities are distinguished: (1) lateral curvature of the spine, called scoliosis; (2) excessive-forward and backward curvature of the spine (gibbus and kyphosis, respectively); (3) forward curvature of the spine, generally in the lumbar region (lordosis); (4) combination of the lateral and forward curvature of the spine (kyphoscoliosis).
Asymmetry of the chest
The shape of the chest can readily change due to enlargement or diminution of one half of the chest (asymmetry of the chest). These changes can be transient or permanent.
The enlargement of the volume of one half of the chest can be due to escape of considerable amounts of fluid as the result of inflammation (exudate) or non-inflammatory fluid (transudate) into the pleural cavity, or due to penetration of air inside the chest in injuries (pneumothorax). Leveling or protrusion of the intercostal spaces, asymmetry of the clavicles and the shoulder blades and also unilateral thoracic lagging can be observed during examination of the enlarged part of the chest. The chest assumes normal shape after the air or fluid is removed from the pleural cavity.
One part of the chest may diminish due to (1) pleural adhesion or complete closure of the pleural slit after resorption of effusion (after prolonged presence of the fluid in the pleural cavity); (2) contraction of a considerable portion of the lung due to growth of connective tissue (pneumosclerosis) after acute or chronic inflammatory processes, such as acute lobar pneumonia (with subsequent carnification of the lung), lung infarction, pulmonary abscess, tuberculosis, etc.; (3) resection of a part or the entire lung; (4) atelectasis (collapse of the lung or its portion) that may occur due to closure of the lumen in a large bronchus by a foreign body or a tumour growing into the lumen of the bronchus and causing its obturation. 
Dynamic survey of the chest

Respiratory movements of the chest should be examined during dynamic survey of the chest. The type, frequency, depth and rhythm of respiration can be determined by carefully observing the chest and the abdomen. 

Respiration can be costal (thoracic), abdominal, or mixed type.
Thoracic (costal) respiration. Respiratory movements are carried out mainly by the contraction of the intercostal muscles. The chest markedly broadens and slightly rises during inspiration, while during expiration it narrows and slightly lowers. This type of breathing is known as costal and is mostly characteristic of women.
Abdominal respiration. Breathing is mainly accomplished by the diaphragmatic muscles; during the inspiration phase the diaphragm contracts and lowers to increase rarefaction in the chest and to suck in air into the lungs. The intraabdominal pressure increases accordingly to displace of the abdominal wall. During expiration the muscles are relaxed, the diaphragm rises, and the abdominal wall returns to the initial position. This type of respiration is also called diaphragmatic and is mostly characteristic of men.
Mixed respiration. The respiratory movements are carried out simultaneously by the diaphragm and the intercostal muscles. In physiological conditions this respiration sometimes occurs in aged persons and in some pathological conditions of the respiratory apparatus and the abdominal viscera. For example, in women with dry pleurisy, pleural adhesion, myositis, and thoracic radiculitis, the contractile activity of the intercostal muscles decreases and the respiratory movements are carried out by the accessory movements of the diaphragm..
Respiration rate. Respiration rate can be determined by counting the movements of the chest or the abdominal wall, with the patient being unaware of the procedure. The pulse rate should first be taken and then the respiration rate. The number of respiratory movements in a healthy adult at rest should be 16 to 20 per minute, in the newborn 40-45, this rate gradually decreasing with age. The respiration rate decreases during sleep to 12—14 per minute, while under physical load, emotional excitement, or after heavy meals the respiration rate increases.
The respiration rate alters markedly in some pathological conditions. The causes of accelerated respiration may be (1) narrowing of the lumen of small bronchi due to spasms or diffuse inflammation of their mucosa (bronchiolitis occurring mostly in children), which interfere with normal passage of air into the alveoli; (2) decreased respiratory surface of the lungs due to their inflammation and tuberculosis, in collapse or atelectasis of the lung due to its compression (pleurisy with effusion, hydrothorax, pneumothorax, tumour of mediastinum), in obturation or compression of the main bronchus by a tumour, in thrombosis or embolism of the pulmonary artery, in pronounced emphysema, when the lung is overfilled with blood or in a case of lung edema in certain cardiovascular diseases; (3) insufficient depth of breathing (superficial respiration) which can be due to difficult contractions of the intercostal muscles or the diaphragm in acute pain (dry pleurisy, acute myositis, intercostal neuralgia, rib fracture, or tumour metastasis into the ribs), in a sharp increase in the intra-abdominal pressure and high diaphragm (ascites, meteorism, late pregnancy), and finally in hysteria.
Pathological deceleration of respiration occurs in functional inhibition of the respiratory centre and its decreased excitability. It can be due to increased intracranial pressure in patients with cerebral tumour, meningitis, cerebral hemorrhage, or edema of the brain, and also due to the toxic effect on the respiratory centre when toxic substances are accumulated in the blood, e.g. in uremia, hepatic or diabetic coma, and in certain acute infectious diseases.
Respiration depth. The depth of breathing is determined by the volume of the inhaled and exhaled air at rest. This volume varies in an adult from 300 to 900 ml (500 ml on the average). Depending on depth, breathing can be either deep or superficial. Superficial (shallow) breathing often occurs in pathologically accelerated respiration when the length of the inspiration and the expiration phases becomes short. Deep breathing is, on the contrary, associated in most cases with pathological deceleration of the respiration rate. 

Deep and slow respiration, with marked respiratory movements, is sometimes attended by noisy sounds. This is Kussmaul's respiration occurring in deep coma accompanied by decompensated acidosis (diabetic hyperglycemic-hyperketonemic coma, uremic coma). In some pathological conditions, however, rare respiration can be shallow, while accelerated breathing deep. Rare superficial respiration can occur in sharp inhibition of the respiratory centre, pronounced lung emphysema, and sharp narrowing of the vocal slit or the trachea. Respiration becomes accelerated and deep in high fever and marked anemia.
Respiration rhythm. Respiration of a healthy person is rhythmic, of uniform depth and equal length of the inspiration and expiration phases. Rhythm of the respiratory centre can be inhibited in some types of cerebral edema. Derangement of the respiratory function can cause disorders in which a series of respiratory movements alternates with a pronounced (readily detectable) elongation of the respiratory pause (lasting from a few seconds to a minute) or a temporary arrest of respiration (apnea). This respiration is known as periodic respiration.
Biot's respiration is characterized by rhythmic but deep respiratory movements which alternate (in approximately regular intervals) with long respiratory pauses (from few seconds to half a minute). Biot's respiration occurs in meningitis patients and in agony with disorders of cerebral circulation.
Cheyne-Stokes respiration is characterized by periods (from few seconds to a minute) of cessation of respiration, followed by noiseless shallow respiration, which quickly deepens, becomes noisy to attain its maximum at the 5-7th inhalation, and then gradually slows down to end with a new short respiratory pause. During such pauses, the patient often loses his sense of orientation in the surroundings or even faints, to recover from the unconscious condition after respiratory movements are restored. This respiratory disorder occurs in diseases causing acute or chronic insufficiency of cerebral circulation and brain hypoxia, and also in heavy poisoning. More frequently this condition develops during sleep and is more characteristic of aged persons with marked atherosclerosis of the cerebral arteries.
Undulant (wave-like) Grocco's respiration somewhat resembles Cheyne-Stokes respiration except that a weak shallow respiration occurs instead of the respiratory pause with subsequent deepening of the respiratory movement, followed by slowing down. This type of arrhythmic dyspnea can probably be regarded as the early stages of the same pathological processes which responsible for Cheyne-Stokes respiration.

Palpation of the chest
Palpation is used to locate pain in the chest and its irradiation. For example, in rib fracture, pain is localized over a limited site, namely at the point of the fracture. Displacement (careful) of bone fractures will be attended in this case by a specific sound (crunch). Inflammation of the intercostal nerves and muscles also causes pain, but it can be felt during palpation over the entire intercostal space. Such pain is called superficial. It is intensified during deep breathing, when the patient bends to the affected side, or lies on this side.
Resistance (elasticity) of the chest is determined by exerting pressure of the examining hands from the front to the sides of the chest or on the back and the sternum, and also by palpation of the intercostal spaces. The chest of a healthy person is elastic. The chest of a healthy person may be compressed on 2-3 cm under the moderate pressure in both the anteroposterior and lateral directions. In the presence of pleurisy with effusion, or pleural tumour, the intercostal space over the affected site becomes rigid. Rigidity of the chest increases in general in the aged due to ossification of the costal cartilages, development of the lung emphysema, and also with filling of both pleural cavities with fluid. Increased resistance of the chest can be felt during examining the chest by compression in both the anteroposterior and lateral directions. 

Palpation is used for determining the strength of voice conduction to the chest surface (fremitus vocalis s. pectoralis). The palms of the hands are placed on the symmetrical parts of the chest and the patient is asked to utter loudly a few words (with the letter 'r' in them to intensify vibration). The voice should be as low as possible since voice vibrations are better transmitted by the air column in the trachea and the bronchi to the chest wall in this case. Fremitus vocalis can also be determined by one hand as well: the palm of the examining hand should be placed alternately on the symmetrical parts of the chest. Fremitus vocalis is not determined at the region of the heart below the third rib on left parasternal and midclavicular lines.
Vocal fremitus is of about the same intensity in the symmetrical parts of the chest of a healthy person. Vocal vibrations are louder in the upper parts of the chest and softer in its lower parts. Moreover, voice conduction is better in men with low voice and thin chest; the vibrations are weaker in women and children with higher voice (and also in persons with the well developed subcutaneous fat tissues). Vocal fremitus can be stronger or weaker (or in some cases it can even be impalpable) in pathological conditions of the respiratory organs. In focal affections, vocal fremitus becomes unequal over symmetrical parts of the chest.
Vocal fremitus is intensified when a part of the lung or its whole lobe becomes airless and more uniform (dense) because of a pathological process. According to the laws of physics, dense and uniform bodies conduct sound better than loose and non-uniform. Induration (consolidation) can be due to various causes, such as acute lobar pneumonia, pulmonary infarction, tuberculosis, accumulation of air or fluid in the pleural cavity, etc. Vocal fremitus is also intensified in the presence in the pulmonary tissue of an air cavity communicated with the bronchus.
Vocal fremitus- becomes weaker (1) when liquid or gas are accumulated in the pleural cavity; they separate the lung from the chest wall to absorb voice vibrations propagating from the vocal slit along the bronchial tree; (2) in complete obstruction of the bronchial lumen by a tumour which interferes with normal conduction of sound waves to the chest wall; (3) in asthenic emaciated patients (with weak voice); (4) in significant thickening of the chest wall in obesity.
Low-frequency vibrations due to pleural friction (friction fremitus) in dry pleurisy, crepitation sounds characteristic of subcutaneous emphysema of the lungs, vibration of the chest in dry, low (low-pitch buzzing) rales can also be determined by palpation.
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