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THEME: Topographic percussion of the lungs
Time: 3 academic hours.

Purpose of the lesson
To familiarize students with the rules and procedure for conducting topographic percussion of the lungs.

Objectives of the lesson
1. To teach students the rules and methodology of topographic percussion of the lungs, interpretation of the results obtained.
2. Repeat with the students the methodology of questioning, general examination of the patient, examination and palpation of the chest, the methodology of comparative percussion, interpretation of the results obtained.

Motivational characteristics of the need to study the topic of the class.
Topographic percussion allows you to identify possible pathological changes in the lung tissue by determining the boundaries of the organ, which helps the doctor in making a diagnosis.

Questions for classroom knowledge control.
1. Topographic percussion: goals and rules.
2. The method of determining the borders of the lungs, width of the lung’s apices (Kroenig’s area), and the mobility of the inferior edge of the lungs. Diagnostic value.
3. Methodology for determining the inferior border of lungs, active mobility of the inferior edge of the lungs. Diagnostic value

Information block of the topic
Topographic percussion of the lungs is used to determine the borders of the lungs, width of the lung’s apices (Kroenig’s area), and the mobility of the inferior edge of the lungs.

Rules of topographic percussion
1) Topographic percussion is always performed from a resonant sound in the direction of the dull sound. 
2) The weak (light) percussion is used.
3) The percussion is conducted in a vertical position of a patient. If unable to comply with this rule a patient can be in horizontal position. The breath of the patient should be superficial. 
4) The doctor sits or stands in front of the patient when percussion is performed on the anterior and lateral surfaces of the chest, and behind the patient - when percussion is performed on the posterior surface of the chest.
5) The border of the lung is marked on that side of a finger- pleximeter, which is reversed to a more resonant sound.
Topographic percussion of the superior border of the lungs 
To determine the height of the lung apex (superior border of the lung) anteriorly, the finger-pleximeter is placed in the supraclavicular fossa parallel to the clavicle, and in the course of percussion it is shifted upwards and medially along the                  m. scalenus media (or in other words along posterior edge of                                                        m. sternocleidomastoideus to processus mastoideus) to dullness. 
Normally, the height of the lung apex anteriorly is 3-4 cm above the clavicle, while the left apex is often 0.5 – 1 cm above the right one.

When determining the height of the lung apex on the back, the finger- pleximeter is placed collateral spina scapula, and moved up and medially in direction to the spinous process of VII cervical vertebrae (C7). Normally, the lung apex posteriorly is determined on the level of spinous process of C7.
On the right, the lung apex is usually 1 cm lower, as the right bronchus of the superior lobe is narrower, and in addition, the muscles of the shoulder girdle are more developed on this side.
Width of the  lung apex, or Kroenig's area, is determined by percussion on the anterior edge of the trapezius muscle. The finger- pleximeter is applied at the middle of trapezius muscle perpendicular to its anterior edge, and then is moved in medial and lateral directions to a dull sound. Normally, Kroenig's area width is 4-7 cm, at the right side 1-1.5 cm less, but may vary depending on the type of constitution from 3 to 8 cm.
The lung apex is widened and elevated often in pulmonary emphysema. The lung apex width and height are decreased in consolidation of the pulmonary tissue (tuberculosis, cancer, pneumosclerosis), and in obturator atelectasis of the superior lobe of the lung.

Topographic percussion of the inferior border of the lungs
Percussion of the inferior border of lungs is carried out from the top to bottom along the symmetrical topographic lines on the left and right.
However, on the left it is usually not determined by the two lines – parasternal and midclavicular lines. In the first case, this is due to the fact that at III rib on the left the border of the relative cardiac dullness locates, and, thus, this level does not reflect the true border of the lung. With regard to the midclavicular line, the definition of the inferior border of the lung it is difficult because of the tympanic sound over the space of Traube (gas bubble in the body of the stomach). When determining the inferior borders of the lungs, the finger-pleximeter put in the intercostal spaces parallel ribs, moving it down to the dull sound. The latter is formed during the transition from the inferior edge of the lung to the diaphragm and hepatic dullness. The mark of the border is carried out on the edge of the finger, facing the resonant sound.
Since the percussion is conducted on intercostal spaces, then to clarify the border of the lungs it is necessary to recheck it as well as along the ribs.
For more precise determination of the inferior border on l. parasternalis dextra, direct percussion according to Obraztsov is carried out on two superposed ribs above the dullness. The upper (control) rib lies obviously above the pulmonary tissue and serves as the control, it generates a resonant sound. Next, the second (test) rib lied directly above a dull sound is percussing. If at percussion of this rib, the same sound is obtained as above overlying control rib, it means the border lays on the inferior edge of this rib.
If the sound on the lower rib is a little dull (hyporesonant), the liver lies under this rib, and the border of the lung will be marked on the superior edge of the upper rib that most often occurs. In the normosthenic chest, the inferior border of the lungs is at the following location: 
Lin. parasternalis dextr.				the upper edge of 6-th rib 
Lin. medioclavicularis dextr.  			the inferior edge of 6-th rib 
Lin. axillaris anterior dextra et sinistra 	the inferior edge of 7-th ribs 
Lin. axillaris media dextr. et sin. 		the inferior edge of 8-th ribs 
Lin. axillaris posterior dextr. et sin. 		 the inferior edge of 9-th ribs 
Lin. scapularis dextr. et sin.  			the inferior edge of 10 ribs 
Lin. paravertebralis dextr. et sin.  		the level of the spinous process of the 11-th thoracic vertebra

Lowering inferior border of lungs is observed in :
· low standing of the diaphragm with a sharp lowering abdominal organs (enteroptosis); 
· emphysema;
· pneumothorax.
Elevation of inferior border of lungs occurs in:
· Inflammatory processes in the lung tissue (lobar pneumonia, infiltrative pulmonary tuberculosis, abscess and gangrene of the lung, when the cavity is filled with purulent contents, pulmonary infarction, lung tumor of a large size);
·  Fluid accumulation in the pleural cavity (exudative pleurisy, hydrothorax). The inferior border of the lung on the affected side corresponds to the oblique Damoiseau's curve;  
· Obstructive atelectasis and pulmonary fibrosis; 
· Bronchiectasis filled with a secret or surrounded by a massive layer of the infiltrated lung tissue; 
· High intra-abdominal pressure caused by accumulation of fluid in the abdominal cavity (ascites), gas in the intestine (meteorism), excessive deposition of fat, pregnancy, which leads to a high standing of the diaphragm.
Active respiratory mobility of the inferior edge of the lung is
determined by the percussion of the inferior border of the lung on a deep inspiration and a deep expiration on the right side by 3 lines (l. medioclavicularis, l. axillaris media, l. scapularis) and 2 lines on the left side (l. axillaris media, l. scapularis). 
First point is marked at inferior border of the lung determined by these lines at the quiet respiration. Then the patient is asked to inspirate completely and to hold breath, and percussion is continued by moving the pleximeter downwards to complete dullness, where the second point should be marked by dermograph at the upper edge of the pleximeter-finger. Next, the patient is then asked to breathe out a maximum air from the lungs and to hold breath again. The percussion is continued in the downward direction from a starting point until the clear vesicular resonance disappears. The third dermographic point should be marked at the point where the dull sound is heard. The distance between the extreme second and third points is measured. It corresponds to the active respiratory mobility.

Normally, the mobility of the inferior edge of the lung on the right midclavicular and scapular lines is 4-6 cm (2-3 cm for inspiration and expiration), for midaxillary lines - 8 cm (3-4 cm for inspiration and expiration).
Active respiratory mobility of the inferior edge of the lungs is reduced
in pneumonia, pulmonary edema, emphysema, pneumosclerosis, pleurisy, accumulation of fluid and air in pleural cavity, in pleural adhesion or obliteration of pleural cavities, high position of diaphragm (in obesity, meteorism, ascites, pregnancy).
Passive mobility of the inferior edge of the lungs is examined at the
change of the patient’s body position. When changing a position from vertical to horizontal, the inferior border of lungs is lowered about 2 cm, and the inferior border of the right lung lying on the left side can drop to 3-4 cm.
Passive mobility of the inferior edge of the lung can be reduced in pleural adhesions or obliterations of the pleural cavities after passed pleurisy.
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