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Questioning and examination of patients with diseas of the lungs.

Main complains of patients with diseases of the lugs.

Shortness of breath, breathlessness (dyspnoedngasubjective feeling of lack
of air; causes: stenosis of the larynx or (andghea, bronchial asthma, chronic
obstructive pulmonary disease, lung cancer (obstrucof the air passage in the
respiratory tract), pneumonia, tuberculosis, pulamgnnfarction, pulmonary fibrosis,
obstructive pulmonary atelectasis, cardiac asthdecréases the airiness of the
lungs), pneumothorax, hydrothorax (a decreasespinaory surface of the lung due
to the accumulation of air or fluid in the pleucalvity), pulmonary and respiratory
failure. Types of dyspnea: inspiratory (inhale idficllt), expiratory (difficulty
exhaling), mixed, physiological and pathological.

Cough (tussis) - definition: a reflex act when astér of airway pathologic
discharge or ingress of foreign bodies; laryngipkeuritis, tracheitis, pneumonia;
causes:. chronic obstructive pulmonary disease, chrah asthma, multiple
bronchiectasis, lung abscess, tuberculosis, tumors.

Types of cough: cough without sputum, cough wigutem expectoration,
morning cough (bronchitis, bronchiectasis, lungcabs, and cavernous tuberculosis
of the lungs), night (tuberculosis, lymphogranultoses, malignant neoplasm),
evening (sometimes after pneumonia), persistent peadodic cough, barking
(whooping cough, compression of the trachea by igegor tumor, lesions of the
larynx with swelling of the vocal cords), cough kvgputum "full mouth"” (abscess of
the lungs), cough with release of large quantitefs sputum (abscess and
bronchiectasis).

Sputum

Information should be obtained about its quanitylour (white, grey, black,

pink, yellow or green), viscosity (serous or tagkgste and odour (Table 1).



Table 1.Characteristics of sputum

Sputum Condition

Mucoid, excessive quantities Chronic bronchitis

Mucopurulent or purulent Infection - acute or chronic bronchitis

(yellow or green)

Excessive in early mornings, | Bronchiectasia

or at change of posturg,

purulent

Black Cigarette or atmospheric smoke, coal-miner's
sputum

Pink, frothy Acute pulmonary oedema

Rusty Lobar pneumonia

Blood-stained Acute bronchitis, tuberculosis, nesya

Viscous with plugs Asthmatic pulmonary eosinophilia

A change of colour from white to green or yellowggasts the onset of
infections in patients with chronic bronchitis. Ank and frothy sputum associated
with breathlessness is commonly encountered in @udry oedema.

Hemoptysis (haemoptoe) — definition: the allocatioin blood with sputum
during cough; causes: viral pneumonia, abscess gadgrene of lungs,
bronchiectasis, tuberculosis, lung cancer, acticwsyg and ascariasis, mitral
stenosis, mitral insufficiency, cardiac asthmanpaiary embolism, infarction of the
lungs. Features of hemoptysis in certain diseassslet blood (tuberculosis, Central
bronchogenic cancer, bronchiectasis, ascariasis antihomycosis of the lung,

pulmonary infarction in the first 2-3 days; "rusggutum (pneumonia in stage 2).
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Chest pain characteristics: location, nature, sitgn duration, irradiation,
connection with the act of breathing, cough andylqmakitions. Causes of pain in the
chest, and in certain diseases: superficial pathenchest wall, worse on breathing,
coughing, sudden movements of the trunk, or instijpo on the sick side (trauma,
erysipelas, herpes zoster, myalgia, myositis, ttiorasteochondrosis with radicular
syndrome, fractures and periostitis of the ribe,tthmor metastasis to the ribs and the
pleura); in lesions of the lung and pleura (dryuplkey, pneumonia, abscess,
tuberculosis, infarction, metastasis of tumorsh® pleura or the tumor of the pleura,
traumatic or spontaneous pneumothorax); other diessr(subphrenic abscess, acute
pancreatitis).

Risk factors of respiratory diseases: hypotherr8iaoking, atmospheric and
occupational pollutants, pathology of internal awg, burdened heredity (asthma,
Kartagener disease, cystic fibrosis, Oncology, arymemphysema, etc.), trauma,
aspiration, contact with tuberculosis patientslusing the reactivity of the immune

system, the season of epidemics of viral or othiection.

General inspection

On general examination, there may be clues tornkenying disease:

Cachexia may occur in malignant disease, and ierseshronic lung disease,
including fibrosis, infection and emphysema. Cadheray occur in a number of
severe disorders, including chronic lung diseasehsas pulmonary fibrosis,
tuberculosis and emphysema, malignant diseaseyding) bronchial carcinoma, and
systemic infection, especially with HIV («slim d&s®»). Note the obvious signs
ofweight loss, fever, with widespread muscle artisssues wasting.

Cyanosis - best seen in the lips, tongue, buccalosaiand fingers - indicates
significant desatura-tion of circulating haemogiolCyanosis is a fundamental sign
of cardiorespiratory disorders and suggests capitbaygen desaturation of 85% or
lower.

A herpetic eruption on and around the lips is samex seen in a patient with a

respiratory infection.



Coal dust tattoosmay be seen on the face, though these are more st on
the arms, as an occupational legacy in a patightpulmonary fibrosis.

Nasal polyps frequently occur in patients with &pec background and in those
with cystic fibrosis.

Eczema is often found in conjugation with hay fesed asthma.

The oscillations of the jugular venous pulse af@cdit to interpret in patients
with chronic airways obstruction who generate ehhigrathoracic pressure to drive
the air out through the narrowed bronchi. Howegéatic engorgement of the neck
veins is an important sign of obstruction of thpesior vena cava, usually caused by
mediastinal malignancy.

«Nicotine» stained fingers occur in heavy smokangl typical pigmented scars
may occur in coal miners; in association with fing&bbing both signs have an
ominous significance, suggesting underlying broalchcarcinoma, pulmonary
fibrosis, bronchiectasia or chronic sepsis.

Finger clubbing is frequently present in a numbérconditions, especially
bronchial carcino ma (occasionally with a pleurddrihoma), and in those with
chronic purulent conditions such as bronchiectakiag abscess and empyema

(Application. Figure 1)

Examination of the chest.

Patients having respiratory system diseases magpiré¢he following problems:
chest pain, cough, dyspnea, asphyxiation. Painsedaly respiratory apparatus
lesion depend on pulmonary pleura involvementhdf process is confined to lungs
only, no pain can be registered since the lungei$ges no pain receptors. Thus, pain
can accompany any lung process provided it spreddras pleura. Pleural pains are
characterized by the following features: they afesbooting character, not of
radiating nature, and are usually aggravated oectied only at the maximum of
inhale or while coughing and sneezing, that is, wp&ural leaves overlap. It is
important to specially note some specific charaabér pains arising due to
diaphragmatic pleurisy. They are peculiar in hawabgity to spread to jugular region

via phrenic nerve. On the other hand, these pauisite to abdominal cavity and can
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be mistaken for abdominal diseases. Pleural paiosld be distinguished from other
kinds that can arise in the thorax region: causgdhorax diseases: intercostal
muscles myosites, intercostal nerves pleurisy aretven root compression
(osteochondrosis), rib injuries (fractures, fissyretc.); pleural pains, cardiac and
vascular pains (angina pectoris, myocardial infangtaortitis, etc.); reflex pains
(cholecystitis, diaphragmatic hernia, ulcer, appahs). The second characteristic
complaint is cough which categorizes accordingdthpgenesis: pulmonary, reflex,
central; according to duration: permanent, occadjaaccording to timbre: barking,
hoarse, noiseless, etc.; according to charactgrpdoductive (nature, smell, amount,
period of expectoration). The third characterigiatient complaint is dyspnea. It
categorizes: depending on breathing stages: inspita expiratory, mixed;
accordingto pathogenesis: pulmonary, cardiac, anesit. Asthma is an attack-like
abrupt dyspnea. It occurs not only with lung digssafronchial asthma), but also
with a number of other diseased states: bronckeidiac, mixed, cerebral, and
hysteric types.

On static examination, thorax shape characteristrtesdescribed. There exist
three normal types of thorax: asthenic chest, nethamic (athletic) type, and
hypersthenic chest. Its pathologic shapes areyt@rahest, emphysematous (barrel)
chest, rickets breast, funnel breast, kyphoscoliokiest. It is necessary to explain
here the notions of scoliosis, lordosis, and kypghd3n static examination of thorax,
there can also be detected distortion in termgsifiction or enlargement of one side.
Examples can be given of the restriction of ones sid the chest when having
pulmonary fibrosis, and enlargement with exudaeurisy. Dynamic inspection
allows to evaluate the extent of thorax share enldtteathing process, lagging of one
side, etc. It also allows to characterize breathprgcess. Palpation of chest
determines: chest elasticity or resistance, terdsrareas, vocal or tactile fremitus
(fremitus pectoralis).

Normal shape of the chest: normosthenic (truncebed shape, transverse size
Is larger than the Antero-posterior, supra - arftaglavicular fossa are moderately,

clearly defines the angle of Louis, the epigastmgle is sharp , the edges are
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conisholme direction, the blades are tightly adpde the body, thoracic abdominal
equal; hypersthenic (cylinder in shape, the trarsgvdimension close to the Antero-
posterior, supra - and infraclavicular fossa aretugily absent, significantly
pronounced angle of Louis, the epigastric anglabisise , the ribs are horizontal, the
intercostal spaces are reduced, the vanes mergethattrunk, thoracic abdominal
less; asthenic (long and narrow in shape, reducausvierse and anteroposterior
dimensions, above and subclavial fossa pronourtbedangle of Louis is missing,
the epigastric angle is sharp, the edges are tboee vertical direction and "wing"
the scapula, thoracic and more abdominal.

Pathological shapes of the chest: emphysematou$f @mnphysema: barrel
shape, expansion of intercostal spaces, clearlynetefthe angle of Louis, the
epigastric angle is obtuse, the ribs are almostztwotal direction, the breath is
actively involved auxiliary respiratory musclesefstokleidomastoid, trapezius, etc.
with indrawing of the intercostal spaces), lungsiarthe phase of constant inhalation
and exhalation is much difficult), paralytic (fortatal asthenia, disease Marfan's
tuberculosis: symptoms asthenic chest + atrophyhef muscles of the chest, an
asymmetric location of the clavicle, and the unégetraction of the supraclavicular
fossae, shoulder blades at different levels andhayedsya when breathing
asynchronously), rachitic (synonym-keel: increaseteroposterior size due to the
keeled sternum, "rachitic rosary" in the transiti@gion from the rib cartilage into
bone) (Application pic. 2.), funnel (due to a coniggd anomaly of the sternum: the
chest has a funnel-shaped indentation in the |d&iof the sternum) (Application,
pic. 3), navicular (in syringomyelia: thoracic hadentation in the middle to upper
parts of the sternum).

Causes and types of spinal deformities: traumaertwlosis of the spine,
ankylosing spondylitis, etc. Scoliosis (curvaturetihe lateral direction), kyphosis
(backward curvature), lordosis (forward curvatukg)phoscoliosis — combination of
scoliosis and kyphosis. Kyphosis results in antecmncavity of thoracic spine and
thereby leads to shortening of the chest. Kyphigsirequently seen in erdely people

with osteoporosis, chronic obstructive airways asee
10



The cause of reduced 1/2 chest: pleural adhesmimonary fibrosis, lung
carnification, pulmonary infarction,lung abscesshetrculosis, pneumonectomy or
lobectomy, obstructive atelectasis.

The reasons for the increase of 1/2 chest: fluidtha pleural cavity, a
pneumothorax (the flattening and bulging of thenobstal spaces, asymmetry of the
clavicles and the shoulder blades, lag 1/2 of trestduring breathing).

Physiological types of breathing: thoracic (mostlymen), abdominal (more
common in women) and mixed. The breathing rate lshbe counted when the
patient is not conscious of it it can be done dutime earlier part of the inspection/
The normal rate is between 14 and 18 breaths atenilnu opiate or barbiturate
poisoning this may fall to below eight breaths aume (bradypnoe) whereas in acute
bronchopneumonia the rate may exceed 40 a minakydhoe). The relationship
between inspiration and expiration should be datexdh Normally, the inspiration is
active and longer whereas expiration is shorter ancbmplished by the passive
recoil of the lungs. In small airways obstructi¢me texpiration becomes active and
prolonged, due to a greater pressure gradient $roail to major airways.

The deep inspiration and shorter expiration whallotvs immediately gives the
respiration its normahythm. Shallow breathing with short inspiration and
expiration occurs either when breathing is resdde.g. obesity, pulmonary fibrosis)
or is painful as in chest wall disease and pleurnsyin anxiety stateKussmaul
breathing with deep inspiration and expiration typically ocein metabolic acidosis
(e.g. diabetic ketoac-idosis, renal failure, metaldohol poisoning, etc.Cheyne-
Stokes breathingcomprises periods of apnea alternating with a grhdesumption
of respiration with increasing depth which then lohes to another period of
cessation of breathing. This pattern of breathsg@lso termed periodic or cyclical
breathing and occurs in advanced cardiac and etepyr failure, narcotic drug
poisoning and in cerebrovascular disease (FigPWlsed lip breathingis a sign of
severe small airways obstruction, as can be foonrasthma and emphysema, but it

also occurs occasionally in left heart failureisltan attempt by the patient to create
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an effective pressure gradient, by narrowing théeguto drive the air during
expiration through the diseased airways.
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Figure 1. Pathological types of the rhythm and kdeptreathing.
Pathological the rhythm and depth of breathing: bheath of Grocka (a type of periodic
breathing with undulating respiration without regpory pauses), breathing Cheyne-Stokes
(periodic breathing variation: wave-like breathindgoreathing pauses), Biota breathing (deep and
rhythmic respiratory movements equal in amplitudaeathing pauses); Kussmaul breathing (deep,
noisy breathing), abnormal shallow breathing.

Palpation.
General palpation. The purpose of the generalgpalpis to detect the location

of the chest pain.
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Resistance (expansion) of the chest - opposit@rihygerty of elasticity; causes:
emphysema of the lungs, ossification of ribs inataerly, fluid in the pleural cavity,
tumors of the pleura
Vocal fremitus — carrying out oscillatory movemeatshe vocal cords in the bronchi
at the surface of the chest. Vocal fremitus i®eined by palpation of the chest.
You can test the vocal fremitus by placing palmsnore sensitive ulnar border of
your hand on the chest while the patient repeatseefnnine» in a deep clear voice.
The corresponding areas on the chest must be testettaneously by both palms in
symmetrical areas. Vocal fremitus is increasedufjinoa consolidated lung (lobar
pneumonia) and decreased when the corre spondinghiorare obstructed, or if there
Is a pleural effusion. It is useful in distinguisgiconsolidation from pleural effusion,
both of which produce a dull note on percussion.

Causes physiological increase voice fremitus: aygper lobes of the lungs
compared to the lower, in men with a low voiceastenikov with a thin rib cage;
Causes physiological weakening voice fremitus:a@ase of subcutaneous tissue in
women and children with high tone of voice, ovee fbwer lung lobes than the
upper.

The causes for pathological voice fremitus increts=inflammatory syndrome
seal lung tissue, compression atelectasis, pnewrathcommunicating with a
bronchus, the air cavity in the lung communicatingth the bronchus.
The causes of pathological weakening voice fremitabesity, hydrothorax,

pneumothorax is not communicating with a bronchabstructive atelectasis.

Lungs percussion data in norm and pathology

Percussion in its modern modification was propobgdViennese physician
Leopold Auenbrugger in 1761. They distinguish tlmlofving peculiarities of
percussion note: loudness, i.e. amplitude of @mih, duration, pitch, and tympanic
component. Loudness and duration of percussioe motrelating to density of
underlying tissues. On comparative percussion éneyssion note over the lung may

change towards either tympanic and flat note.
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Percussion of the lungs — is applied to the chestyssion beats leading
subject authorities in oscillatory motion whose sbgl characteristics (duration of
sound vibrations, their frequency, amplitude amdbtie coloration) depend on the
density of the body, elasticity its structure andisture content of the air.
There are the following methods of percussion:
a) direct percussion (Auenbrugger, F. G. Yanovskyd &/. P. Obraztsov);
b) indirect percussion using pleximeter and mabetcussion finger by finger (P.
Pirri, 1827; G. |. Sokolsky, 1835).

The palm of the left hand is placed on the surfaicthe body, fingers spaced
slightly apart, the middle finger plays the rolepdéssimeter (the site of application
of percussion blow to the finger-plessimeter —he tmiddle of an average or first
phalanx). Right wrist bent for applying a percussiow is placed parallel the left
hand at a distance of 1-2 cm between the fingesspileeter and finger-hammer.

The stroke shold be delivered from the wrist andér joints to give you control
over the force of the blow and over the precisibthe site where it lands.

You should pay attention to the fact that the blshould be abrupt,
perpendicular to the finger-plessimeter, finger-ih@mmer should not be committed
at the finger-plessimeter. For percussion at onmtpcause two of the same
percussion of impact in a short time interval, mfthich the finger-plessimeter move
to a new location.

One of the main advantages of this method of peronsconsists in the
possibility to dose the force of percussion blovaiwide range, so this method can
be used for both comparative and topographic psi@os

Dull percussion sound — small amplitude (volumelyadion and relatively high
frequency. Tympanic sound — loud, long and reldgiview frequency. Clear
pulmonary sound — loud, long and also relatively foequency.

Clear pulmonary sound, defined a healthy persercharacterized by a rich
tonal colouring, which is caused by vibrations lafséc structures of the lung tissue.
The propagation of sound vibrations with a quietcpssion (1) — about 3-4 cm,

with the average percussion force (2) — 5-6 cmjJevbonducting a loud percussion
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(3) — 7-8 cm. In quiet (threshold) percussion sbuvaves penetrate deep into
tissues 2-3 cm.

As the standard of the absolutely dull sound issivend, which is determined
by percussion of the thigh muscles (femoral soumbdg tympanic sound is a sound
that can only be detected by percussion of thembdd cavity and space of Traube.
The standard of the clear pulmonary sound is thmdowhich will be determined
during percussion of the axillary and subscapulaas in a healthy person. The
standard hyperresonant (tympanic) sound is the dsahiat appears when the
percussion cushion.

General rules of percussion of the lungs
. Position of patient and physician should be artable to study.
. Finger-plessimeter pressed tightly to the skin.
. Finger-the hammer perpendicular to the fingesgimeter.
. Right-hand parallel the left (wrist joints pldcene above the other).
. 2 applied percussion blows are delivered thralgit time intervals.

. Hand movements are carried out only in the woist.

~N OO o~ W N P

. The doctor's hands should be warm.

Distinguish between comparative and topographicyssion of lungs.

Comparative percussion of the lungs is used tahate the nature of
pathological changes in the lungs and pleural gand used for the diagnosis of
bronchopulmonary syndromes.

Technique of comparative percussion is:

1. Conduct a comparison of the nature of percusssomds obtained over
symmetrical areas of the chest.
2. Cause "rebounding" of percussion blows of medstnength. The volume of the
percussion sound can change depending on the #sslof the subcutaneous tissue,
the degree of development of muscles, the deplbcation of the pathological
process and other reasons.

3. Percussion is carried out on the intercostatespa
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To percuss the front of the chest, you should dbgrtpercussing over the
clavicle on one side, then on the other side, &ed percuss on each ribspace and
compare the note elicited over the correspondirtg oo the other sid@ercussion is
carried out 1 finger phalanx of plessimeter, beeaarsatomically this is the most
convenient. Then put the direct percussion blowgh® collarbone, using it as
plessimeter (Application Fig.4.).

Further percuss in the first, second and thirdtragid left intercostal spaces at
the level of the midclavicular line. Below level ihtercostal space on the left cardiac
dullness, so further research is carried out irptteeof Maranham. The patient stands
or sits, arms lowered along the torso, musclesetemsathing smooth and shallow.
The doctor performs the percussion, usually stando the right of the patient.
Finger-plessimeter is parallel to the ribs, busitightly pressed against the patient's
body.

For percussion axillary region finger-plessimetet yertically in the upper part
of the right, and then left arm. The doctor is dedhe patient, opposite the axillary
region. Then comparative percussion is carried lyutcomparing the percussion
blows in the third intercostal space of the axllaegion on the right and left, and
then the percussion continue in the fourth intdadospace of the axillary region on
the right and left. The doctor is in front of thatignt.

When performing comparative percussion on the piosteurface of the chest at
the beginning percuss suprascapular region, tlyefiplessimeter set slightly above
the spine of the scapula and parallel to it, pesionsis applied consistently blows
right and left with the patient standing with hianls at his sides, muscles tense.
Then percuss "alarm" zones and interscapular regioger-plessimeter is parallel to
the spine at the edge of the blades, sequentaiy fight to left. Hands patient is
asked to cross on his chest, putting hands on démyl with the blades of the
supplies are provided, expanding the interscapularspace.
Further percuss subscapular area (Application 5FkigFinger-plessimeter is placed
horizontally below the angle of the scapula, akiésty right and left. The arms of the

patient are lowered along the body, the musclesedaged. In detail, the technique
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of comparative percussion of the lungs is represkwin the website UISU in the
form of a training video http://www.ulsu.ru/com/atsdpii/stud/Uchebnie_filmi/), as
well as at the following addredsttp://youtu.be/Z9j26eDV5eA

The clinical significance of comparative percussionof lungs:

Percussion the clear pulmonary sound is hearcheaéthy person over the lungs with
unchanged pulmonary tissue. Characteristic soundl, llong and of low frequency
caused by fluctuations in the unmodified elastitcttires of the lung tissue. The
standard is sound, as determined by percussidmei@tillary and subscapular areas
in a healthy person.

Dull percussion sound — quiet, vague and high-feegy sound. Is formed over
the area of the lung containing less air than innmor above the liquid.
Causes and anatomical localization of physiologstalrtening of percussion sound:
increase the thickness of the pulmonary layer ¢herright top of the shorter right
bronchus; in patient with muscled, in 2-3 interebspace to the left due to the
proximity of the heart, over the upper lobes ofrbloings, in the right axillary region
due to the proximity of the liver.

Table 2. Lung comparative percussion abnormalities

Into dull or flat Into tympanic

Infiltration of the lung parenchyma Emphysema

Exudative pleuritis and hydrothorax Empty pulmoneayity (lung abscess)
Pleura thickening (adhesions) Large bronchiectasis

Obturative atelectasis Pneumothorax
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Topographic percussion

In order to determine the exact size of the variagmns or to differentiate the
borders of two organs that lie adjacent to one tarptthey must be of different
densities. Thus, by percussion it is easy to deterrwhere the lung ends and the
heart begins because of the different densitiegshete organs. However, it is
extremely difficult to differentiate between heartd liver dullness, or between the
duliness of pleural effusion and liver dullnessceinthe densities so closely
approximate one another.

The normal limits of pulmonary resonance corresp@uturately to the
anatomic boundaries of the lung. With light perausshe inferior limits of the lung
are found at the level of the sixth rib in the nodalricular line, the eighth rib in the
midaxillary line and the tenth rib in the scapuiae (Application Fig 6-8.).

Table 3.

Lungs topographic percussion abnormalities (lowerdng borders).
Elevation Depression
Shrinking of the lung Emphysema
Thickening of pleura Asthma
Pneumothorax (false depression) Chronic pulmonangestion
Exudative pleuritis and hydrothorax High diaphragm

Flatulence(meteorism)

The lower limit of pulmonary resonance should ihirsdtances be examined by
percussion during both forced inspiration and etmn; normally the difference in
space between these two extremes measures 3 ta #hisnspace represents the
complemental pleural space, and by this meansagesd of respiratory mobility is
attained. This respiratory mobility is diminishedadsent in diseases of the lung such
as emphysema, pleural diaphragmatic adhesions amditions that interfere with

movement of the diaphragm (Fig.2,3).
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Fig. 2. Measuring the respiratory mobility of the right ¢uat midclavicular line
(From Ivashkin V.T., Okhlobystin A.V., 2014)

Fig. 3. Measuring the respiratory mobility of the right ¢un

at posterior axillary line

On the left side near the lower costal margin,rap@nitic area, called Traube's
semilunar space, is encountered. This area is lsobiadove by the lower border of
the left lung, below by the spleen, internally b tleft lobe of the liver and
externally by the costal margins. It contains thedus of the stomach, and the

tympanitic note obtained by percussion is occaslohg the air content of the
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stomach. When the stomach is filled with food, tyx@panitic note is decreased or
disappears, as it also does in cases of pericaffieion and left pleural effusions.

Lungs auscultation data in norm and pathology

Auscultation is objective diagnostic method inclddéstening to sound
phenomena arising in organs. This method was peapbg Laennec in 1819. The
sound of breathing originates somewhere betweemphleynx and smaller bronchi,
although its exact source remains under study. iRg@sp/ sounds are transmitted
through the lungs and chest wall. The tissues tiiravhich they pass, however, filter
out their higherpitched components. What you hear onost of the lungs are soft,
relatively low-pitched sounds that last throughpirgtion and fade out of your range
of hearing relatively early in expiration. Such sds have been termed vesicular
breath sounds. According Laennec, a soft blowingnmow resembling the sound "f-
f' is caused by vibration of extending elastic alae walls, heard during the whole
inhalation. In the first third of exhalation thebvations of collapsing alveoli walls are
still significant and may be heard, and during tast two thirds of exhalation
collapse of the alveoli is silent (Application Fi@).

When you listen near the trachea — over the manobar between the scapulae
on the level of Th2-4, for example—your stethoscigpedose enough to the source of
the breath sounds so that little filtration occuidere the breath sounds are louder and
higher in pitch. This difference is most noticeathlging expiration, and you can hear
relatively high-pitched breath sounds throughoutition. —laryngotracheal breath
sounds. Harsh and loud respiratory murmur of laoywagheal respiration,
resembling the sound "H-H" is caused by turbulénti@v and associated vibrations
of adjacent dense tissues (Application Fig.11).

Quantitative changes of vesicular breath

sound:
enhancement: diminishing:
Thin chest wall Thick chest wall

Puerile breathing in children Shallow breathing in weak
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Vicarious hyperventilation patients
Narrowing of airways
Thickening of pleura
Emphysema
Presence of small
consolidation foci

Fluid or air in pleural cavity

Qualitative changes of vesicular breath sound:hdrgath sound occurs in
bronchitis due to airflow via unevenly narrow arickened bronchi (Application
Fig. 12).

It is more rough and raspy; saccadic (interrupteBath sound occurs in
nervous and shivering patients.

They distinguish the following variants of pathale bronchial breath sound:
infiltrative (inflammation, tumour, infarction e)¢. compressive (in exudative
pleuritis above the fluid border), cavitary (in peace of large pulmonary cavities) —
amphoric (Application Fig. 13).

Mixed (bronchovesicular) breath sound appears iwcalfoinflammatory
pulmonary consolidation (focal pneumonia). Weak nioloal respiration is
transmitted to the lung surface in the projecticgaaof a small focus of consolidated
pulmonary tissue. The unchanged alveoli surroundimg focus induce vesicular
respiratory murmur (Application Fig. 14).

Breath sounds are diminished or absent over thezkgeura, pleural effusion,
pneumothorax or whenever there is fibrosis, codapsinfection in the underlying
lung (Application Fig. 15). Some people mistakesiigte that air entry is diminished
into such an area where they do not hear any beeathds. It should be appreciated
that breath sounds are not generated in the allseblin the major air passages and

conducted through the intervening lungs and pleuthe stethoscope.
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Adventitious sounds.

Late inspiratory (fine) crackles. The opening up of multiple collapsed alveoli
produces discontinuous, non-musical crackling,kaolg or bubbling sounds during
the middle or late phase of inspiration, sometirsp#ling over the early part of
expiration.The cause ofate inspiratory crackleis associated with the appearance in
the alveoli a small amount of viscous secretioman@udate, exudate, blood)
(Application Fig. 16)These sounds can be imitated by rubbing togetteweahairs
between the thumb and finger in front of your ear.

Ispiratory crackles are characteristically hearédrawe lung bases in left heart
failure and fibrosing alveolitis, but they may bestricted to one area in lobar
pneumonia and localized fibrosis, and over the apéxberculosis.

Inspiratory and expiratory (coarse) cracklesoccur during inspiration and
expiration, when air passes through the above fmgioal liquid, forming bubbles
that, bursting, give a characteristic souimgpiratory and expiratory cracklesepend
on the size of the lumen (caliber) of the brontdhere are small, medium and major
“buble” crackles (Application Fig.17)As stated above, inspiratory crackles do not
occur at random but appear in the same sequenceldreath to breath, suggesting
that pressure and volume changes determine theur@nce. However, in the late
stages of pulmonary oedema and in inflammatory tiend of bronchi, the larger
airways may be flooded with oedema fluid or broattsecretions, and then the
crackles will be heard during both phases of resipi. In these cases the crackles
appear at random and are modified by coughing.

If cracklesin the bronchi, lung tissue surrounded by a shghtianged, which
somewhat dampens the sounds,dfeeklesare heard muted or not euphonic.

WheezesWheezes are high-pitched sounds which can be hsahdut the
stethoscope especially at the end of expiratiolyghonic wheezes consist of a
cluster of continuous musical noises and are cabsedigh velocity of air flow
through narrowed small bronchi in asthma, emphysama chronic bronchitis.
Healthy subjects can generate polyphonic wheezesrtls the end of a forced

expiration as the bronchi are compressed and tharitye of air is increased. In
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diffuse airways obstruction due to asthma and abrbronchitis, wheezes occur at
submaximal respiration and may occur even at tidahthing. In severe airways
obstruction, there may be a paradoxical absensghetzes as the air flow through
the maximally narrowed bronchi is very slow. Thesetice of wheezes under such
circumstances is an ominous sign.

Bass wheezing — occurs in large and medium brotizhifrachea. Auscultation
characteristics: low sounds "musical” charact&e the humming or buzzing. Better
heard on inspiration and fickle (especially wherugiung). Diagnostic value:
tracheitis, bronchitis (Application Fig. 18).

Whistling wheezing —occurs in the smaller bronchd ébronchioles due to
narrowing of the lumen due to the presence of tafmhlegm, thickening of the
bronchial mucosa and or bronchospasm. Featuralanged time of high-frequency,
high squealing sounds and "musical tone" similaa tehistle. Better are heard on
forced expiration, coughing little change. Obseriretronchitis, bronchoobstructive
syndrome (Application Fig. 19).

Pleural crackles (rub). These are coarse, non-musical sounds and are &eard
some point during both phases of respiration. Rlezrackles are localized to a small
area of the chest. They can be imitated by scragctthe scalp while the
corresponding ear is blocked. The sound is caugethd two inflamed surfaces of
the pleura rubbing against each other during rapir and disappears when
sufficient fluid accumulates to separate the tweita of the pleuréApplication Fig.
20). A pleural rub may be confused with a monophomeeze or lung crackles, but
it is usually confined to one area, has a fixeatreh toboth phases of respiration,
and is not changed by coughing. Sometimes a pleulnak palpable.

Internet links:
1. Bronchial and vesicular breathing:
http://www.youtube.com/watch?v=nhUT5BfAFic&featug=a&list=PLI9E04387C1
AOFBF82

2. Wheezes on the exhale:
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http://www.youtube.com/watch?v=YGO-
ukhU1xE&feature=BFa&list=PL9E04387C1A0FBF82

3. Pleural crackles (rub):
http://www.youtube.com/watch?v=t2QEO00_exAQ&featlB&a&list=PLOE04387C
1A0FBF82

4. Respiratory sounds:
http://www.youtube.com/watch?v=MzTcy6M3poM&featurefated

5. Auscultation of the lungs (1979):
http://www.youtube.com/watch?v=fOpSIN5j_v8

Pulmonary syndromes.

Pulmonary consolidation syndrome.

The essence of pulmonary consolidation syndromsigsificant decrease or
complete absence of lung parenchyma airiness ore raprless widespread area
(segment, lobe, few lobes simultaneously). Thisoree of the most frequent
syndromes in pulmonary pathology.

Causes. They distinguish the following causes of pulmgnasnsolidation:

1. Inflammatory infiltration (e.g. pneumonia focus, a®ll as specially defining
tuberculous infiltration with inclination to casenabscess).
2. Pulmonary infarction due to thromboembolism or la@scular thrombosis.
3. Atelectasis and hypoventilation:
-obturative atelectasis (segmental or lobar);
-compressive atelectasis (pulmonary [lung] collypse
-hypoventilation (e.g. middle lobe hypoventilatidne to reduction of middle lobar
bronchus patency owing to bronchopulmonary lympteso fibrous tissue; as is
well known, middle lobar bronchus incompletely viates middle lobe in norm).
4. Lung tumour.
5. Congestive heart failure (blood congestion in lop@monary parts).
Location. Consolidation focus might have different locatitmwer, upper parts,

middle lobe), that have differential diagnostic meg. There is defined subpleural
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location accompanied, as a rule, by visceral ama gharietal pleura involvement.
Consolidation may sharply arise (acute pneumorudag linfarction) or develop
gradually (tumour, atelectasis).

Inflammatory infiltration

Sgns.

Cough

Sputum

Pains enhancing in deep inhalation particularly smbpleural location of
consolidation focus.

Asymmetric chest motions in respiration. In largesolidation focus and its
superficial location it may be discovered bulgingddag in motion of this part of
chest during respiration.

Increased vocal fremitus in consolidation area.

Dull or flat percussion note.

Vesicular breath sound changes into bronchial tbreaund, bronchophony
increase (Application Fig.21).

At the initial and resolution stages of pneumoniewthere is a little amount of
exudates in alveoli and they are stretched in amiaog in, diminished vesicular
breath sound and fine (late inspiratory) crackleeditation) are listened above
infiltration area. At the height stage of pneumoalzeoli are filled up of exudates,
so, vesicular breath sound is replaced by bronchial

Heterogeneous coarse (inspiratory and expiratmagkles are heard because of
frequent involvement of bronchi in inflammatory pess. Revealing of consonant
moist fine bubbling rales has particular diagnostieaning because it witnesses
about presence of infiltration zones, increasingnsiotransmission, around small
bronchi.

X-ray allows to obtain a notion about focus shape size. Consolidation focus

of lung parenchyma looks like local shading (Fig.4)
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Fig.4.Consolidation focs (inflammatory infiltration)of lung parenchynm (left
lower lobar)

Pleural rub is defined in subpleural situation wfiliration or tumour and i

pulmonary infarction.

Lobar pneumonia: initial stage

Morphology. Congestion stage- extensive serous exudation, vascl
engorgement.apid bacterial proliferatio

Inspection. An increased respiratory rate is uguallident. Pain is a freque
accompaniment, and with it the involved side shaveg of respiratory motio

Palpation. Palpation confirms the findings on irdjmm. Tactile fremitus is
normal or even slightly decreased, and a pleuiclidn rub may be prese

Percussion. Impaired resonance may be elicited Wgtt percussion. Thi
finding is extremely importar

Auscultation. Although the breath sounds may beirdshec, expiration is
prolonged and crepitatigierepitus indux) is heard. With pleural involvement,
pleural friction sound is determin

Lobar pneumonia: stage of consolidation
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Morphology. Red hepatization stage - airspacesfilesl with PMN cells,
vascular congestion, extravasation of RBC. Greyatiegtion stage - accumulation of
fibrin, inflammatory WBCs and RBCs in various stagd disintegration, alveolar
spaces filled with inflammatory exudate.

Complaints. Coughing may be associated with a spaipin the affected side.
Mucoid sputum becomes rusty brown (prune juiceryolo

General inspection. Cyanosis of the lips and fiagé/hen the fever is high, the
face may be flushed. The patient's nostrils ditateinspiration, and expiration is
often grunting.

Inspection. Dyspnea is invariably present. Resmiyalmovements are generally
decreased on the affected side.

Palpation. Diminished respiratory excursions, aigefriction rub may be felt.
Tactile fremitus is increased.

Percussion. Dullness.

Auscultation. Bronchial breathing, bronchophonyctpaloquy and whispered
bronchophony are evident with consolidation proglidlee bronchus to the involved
area is open. Rales are less numerous and digtenctin the stages of engorgement
or resolution.

Lobar pneumonia: stage of resolution

Morphology. Resolution stage - resorption of thadate.

Inspection. The patient looks more comfortable tredcyanosis disappears. The
dyspnea disappears and the affected lung begegtand again.

Palpation. The previously increased tactile fremsi-becomes less marked and
gradually findings become normal.

Percussion. The dullness gradually disappears amdat resonance returns.

Auscultation. The bronchial breathing is graduadlglaced by bronchovesicular
breathing and later by normal vesicular breathi@gepitation reappea(srepitus

redux).Small and large moist rales are heard in increasimgbers.
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Compressive atelectasis (pulmonary [lung] collagsadrome

Causes:

Sngs:

Fig.5

pneumothorax

pleural effusion syndrom:

Dyspnea.

Asymmetric chest motions in respiratic

Increased vocdtemitus in consolidation are

The tympanic percussion note is defined at the initial stage
compressive atelectasis development when alvediliceintain air anc
communication with adductor bronchus is kept. Femtlupon complet
air resorption percussion note becomes

Vesicular breath sound changes intobronchial breéh sound,
bronchophony increa: patent bronchus passes bronchial breath s
extending on periphery through consolidated drawpulmonary area (i
the case of compressive atelectasis, e.g. lung @ssipn from outsid.

.Compressive atelectasis at the left side (lung ecesgion from outside

the fluid — exudates).
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Obturative atelectasis (segmental or lobar).

Causes:

» closure of airing bronchus lumen by endobronchialdur, foreign body,
compression from outside

Sngs:

Dyspnea.

Asymmetric chest motions in respiration.

Weakened or disappearance of vocal fremitus inalmladion area.

At the initial stage of atelectasis (hypoventilat&tage) when a small amount of
aired alveoli in the collapsed area is still kejtinished vesicular breath sound may
be defined. In obturative atelectasis at the cetegbronchus closure stage no breath
sounds are heard above airless zone. No breatlis@ua also heard above tumour.
Bronchophony reveals sound transmission increasgeapulmonary consolidation

area. (Application Fig.22)

Pulmonary cavity syndrome

This syndrome is connected with presence of caviveh dense and smooth
walls, not rarely surrounded with infiltrate or fdus tissue (cavern, abscess, cyst).
Symptomatology in every concrete case depends oy sanditions:

» Cavity size

» Depth of its location

» Cavity contents: air only (empty cavity), air wgebme amount of fluid (e.g. air and
exudates).

» Cavity communication with respiratory tract (viaaorage bronchus) or isolated

cavity.

Causes
1. Disintegrating (with emptying) lung infiltrate:

— pneumonia complicated by an abscess;
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— pulmonary infarction complicated by an abscess;

— tuberculosis (cavern);

— granulomatous focus (necrotizing respiratory [\fegr's] granulomatosis).

2. Cysts (congenital and acquired).

Sgns.

Decreased vocal fremitus is characreristic fogdasuperficially located and
Isolated cavities beyond dependence on their ctsiten

If cavity communicates with bronchus and evenaittially contains air, there is
increase vocal fremitus and tympanitic shadestocyssion.

Above cavity filled with fluid there is dullness @iatness to percussion (much
as pulmonary consolidation syndrome).

Above empty cavity there is tympanic percussiomsiou

Above isolated cavity no breath sounds are heard.

If a cavity communicates with drainage bronchuscaliated bronchial sounds
(breath sounds are easily transmitted from glatkisg respiratory tract) due to the
sound resonance in cavity may acquire metallic sl{egsemble a sound of blow on
metallic object) Metallic breath sounds should be distinguished froamphoric (also
appeared above cavities with very smooth wallshe-variant of bronchial sounds,
differed from usual with musical shade (appears tdueesonance of smooth cavity
walls). Sounds resembling amphoric breath sounds Imeasimulated to wind over
neck of empty bottle.

Cavity partially containing a fluid not rarely mdpe issue of moist bubbling
rales which, as a rule, are consonant because tilagismission is enhanced by
surrounding consolidated infiltrated tissues.

Independent stenotic noise which increases broh&ineath sounds, may be
heard above the place of cavity connection withnéige bronchus.

X-ray changes. More often pulmonary cavities are exactly discedein the
course of X-ray examination (Fig. 6).

CAT allows to detect specific plural small cavitieysts) forming at the late

stage of fibrosing alveolitishoneycomb lung).
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It is necessary to point that all mentioned sigharacterized the pulmona
cavity syndrone are very dynamic as long as staging has placecawity
development. Dynamics of signs is particularly dastmtive in the course of lur
abscess: fluid accumulation changes on completepastial emptying and i

accompanied by appropriate symptomchanges.

Fig.6. Pulmonary cavity syndror (lung abscesat the right side.

Pleural effusion syndrom

Hydrothorax is the accumulation of increased amount of liquighleural cavity
Liquid contents depends on pathologic process clarats stage and intensity. Th
distinguish exudate and transudate due to liquiderds. Pus (in this case they :
pyothorax or empyema) and blood hemothorax) may also gather in pleural cavi

Effusion may have mixed charact

Causes.
1. Essential pleura lesio
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— Inflammation (pleuritis) with exudates productiothat may be caused by
pathogens as well as immune mechanisms (nonspedaifiammation as
manifestation of rheumatic fever, systemic lupysghematosus and others).
— Tuberculosis: more often para-tubercular nondpeekudative pleural reaction
appears, rarely — proper tubercular pleura affectio
— Pleural tumour (e.g. mesothelioma) or pleuralastatses.

2. Suppurative processes, including septicemia.

3. Pus (or blood) drain from adjacent foci in pulmgnissue.

4. Trauma (wounds) of the thorax.
Sgns

Fluid in pleural cavity squeezes the lung resultingcompressive atelectasis
formation andlyspneaappearance.

A large liguid amount is accompanied by smoothirfgindercostal spaces,
protrusion of affected chest side, and its lag atiam on respiration.

Vocal fremitus over the liquid is sharply decreadedn to absence.

On comparative percussion in fluid accumulationjgotion area dull or flat
percussion note is defined. Above the upper bowfetiquid badly ventilated
squeezed lung is situated near air containing Iorso according to the law of
compressive atelectasis it gives dull-tympanitiadghof percussion note.

On topographic percussion peculiarities of dullngsser boundary (which may
have various direction due to fluid contents) arksb asignificant restriction on
diaphragm excursions on affected side are revealed.

— In case of inflammation (exudate) upper dullnessier has the appearance of the
curve (Ellis-Damuazo-Sokolov's curve) with the amdang axillary lines, that is
characteristic of irregular fluid level elevation.

— Transudate is characterized by more horizonvadl lef dullness (Fig.7).
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Fig.7. Transudate at the right side.

On auscultation above the dullness zone sharp aserdown to absence
vesicular breath soundand over this zon— diminished vesicular breath sounds
listened.

— In oblique direction of upper dullness border (éngexudative pleurisy) a part
more squeezed lung (near the spine) is adjacelarge bronct therefore area of
dull-tympanic grcussion note and listened bronchial breath so— Garlend's
triangle is formedlt is limited by upper dullness border above thid on below,
spine —from one side, perpendicular on the spine, drodpmah the crown of th
upper dullness borderen top.

- Sometimes in exudative pleurisy one more small,aad@cent to the spe with
lower part of dullness zone on the healthy sidehef chest, where due to ac
shifting dullness to percussion and no breath seand detecte- Rauhfus-Grocco's
triangle, is marked. It has ri¢-angled triangle form, legs of which are the s
(below the exudate's level) and lower border of liealthy lung and hypotenuse

the continuation of Elli¥2amuaz-Sokolov‘s curve on the healthy s (Fig.8, 9).
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Fig. 8 Garlend's triangle (a) and Rauh-Grocco's triang|

(6) in exudative pleurisy.

IEBOCTOPOHHWIA 3KCCYIATUBHEIN MAEBPWT, LIKMCY

Fig.9.Exudative pleurisy
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Syndrome of air in pleural cavity (pnemothorax)

The findings in pneumothorax depend on the sizé@®pleural airspace. Motion
may be normal or diminished, vocal fremitus may dexreased to absent, the
percussion note is usually normal but may be masomant than over the
contralateral lung, and breath sounds and bronagpare decreased to absent.

Pneumothorax

Soontaneous pneumothorax develops in the absence of any trauma to the chest.
When no obvious diseases of the lung are presesppataneous pneumothorax is
considered to be primary. In contrast, secondamyntsmeous pneumothorax develops
as a complication of a wide variety of diseasethefairways and lungs.

Primary spontaneous pneumothorax is predominandig@ase of young males
and is six times more common in men than in wontteresults from the rupture of
small apical sub- pleural emphysematous cysts ¢itaer are congenital or are
caused by bronchiolar inflammation and obstructidAtimary spontaneous
pneumothorax is more likely to occur in athenidshas been suggested that in
athenics, the pleural pressure is more subatmaspheithe apex and as a result
apical alveoli are more greatly distended. This pky a role in cysts formation in
those who are congenitally predisposed. Cigarett®ksg also increases the
probability of primary spontaneous pneumothorax.

Primary spontaneous pneumothorax is not precipitate exertion. It usually
occurs when the patient is at rest and only infeedjy develops during exercise.
Chest painanddyspneaare the most common symptoms, and only rarely atie b
these symptoms absent. The chest pain is suddens&t and pleuritic in nature;
shoulder pain reflects irritation of the diaphragmapleura. Compression and
collapse of the lung by a pneumothorax caaseghin over half the patients.

The characteristic findings orphysical examination include impaired
expansion of the involved hemithorax, a tympanicpssion note, and diminished or
absent fremitus and breath sounds.

Marked respiratory distress with cyanosis, tachyiearand hypotension signals

a tension pneumothorax.
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Thediagnosisis made by identifying a visceral pleural | on the hest radiograph
(Fig.10).

A NMHEBMOTORAKC

|

Fig.10. Rightsided pneumothorax in an adult woman with ast

Spontaneous pneumothorax is also a common comphcat patients witt
underlying lung diseases, most commonly chroni¢rabBve pulmonary diseas

Patients with underlying lung disease in wh@ secondary spontaneous
pneumothorax develops tend to have severe symptoms and-exchange
abnormalities. Most complain cshortness of breathand chest pair, but the
shortness of breath is often out of prcion to the size of the pneumothorax. Se\
hypoxemia, cyanosis, and hypotension can occurnidrgality may be as high as
percent. The clinical diagnosis is often difficuit the patient with severe chror
obstructive pulmonary disease who may | overinflated lungs, decreased bre
sounds, and hyperresonance to percussion. A cdisgraph is required to establ
the diagnosis. This can sometimes be difficulthia presence of marked emphyse

36



or bullous disease. Under these circumstanceslifigmosis of pneumothorax should
be made only if a visceral pleural line can be destrated.

Traumatic pneumothorax is most often due to penetrating chest traumaijtbut
also can occur with closed chest trauma consedaaiveolar rupture from thoracic
compression, fracture of a bronchus, esophagetimypor rib fractures that lacerate
the pleura. Tube thoracostomy is required to evacai® and blood from the pleural
space.

Jatrogenic Pneumothorax.Pneumothorax is also a common complication of
central venous line insertion, thoracentesis, plelmopsy, percutaneous needle
aspiration of the lung, and transbronchial lungobio

Tension Pneumothorax. When the pressure in a pneumothorax exceeds
atmospheric pressure, a tension pneumothorax s teaexist. It most commonly
occurs during mechanical ventilation or cardiopulismy resuscitation, but it may
complicate any type of spontaneous or traumaticuma¢horax. Characteristic
findings on chest radiogram include a shift of tmediastmum away from the
pneumothorax and ipsilateral depression of the hilagm. Since tension
pneumothorax is a medical emergency, the diagnoeist be made clinically.
Treatment cannot be delayed until a chest radidgimpbtained. Once the presence

of a tension pneumothorax is confirmed, a chest sliwuld be inserted immediately.

Hyperinflated lung syndrome (emphysema)

Emphysema is characterized by two features.

Anatomically, it is defined as an abnormal enlargetrof the air spaces distal to
the terminal bronchioles, accompanied by destraathanges in the alveolar walls.

Physiologically, it is characterized by a loss d@sdc recoil and thus an
increased lung compliance.

The degree of airways obstruction in patients Wit®PD correlates most
closely with the severity of emphysema, and patiavtio have significant functional
Impairment usually have at least a moderate degfremphysema.
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The diagnosis of emphysema is usually inferred ftenclinical and laboratol
findings.

When examining the cheemphysematus type of chest is determined: ba
shape expansion of intercostal spaces, clearly defitleel angle of Louis, th
epigastric angle is obtuse, tlribs are almost horizontal direction, the breatt
actively involveal auxiliary respiratory nrscles (sternokleidunastoid, trapezius, et
with indrawng of the intercostal spac, lungs are in the phase of constant inhale
and exhalation is much difficu.

Vocal fremitus is decreast

Percussion sound is hyperresor

On auscultation the diinished vesicular breath sounds are determined

patients with COPD wheezes may also be detern

ENLHOES C

Fig.11 Emphysema anddtip” heart
Chest roentgenograms demonstrate hyperinflatioh d&pressed diaphragn
increased anteroposterior diameter, ewidened retrosternal air space. Th

findings, however, are seen whenevyperinfiation is present, and more spec
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features in emphysema include attenuation of tHenguary vasculature. The one
finding that correlates well with the anatomic gmese of emphysema is a reduction
in diffusing capacity because of the loss of alaechpillaries.
A list of the main instrumental and laboratory methods of examination of

respiratory system

Chest x-ray

Computed tomography of chest organs

Bronchoscopy

Spirometry and peakflowmetry

The study of lung diffusion capacity (transferttag

Measurement of airway resistance (the methodrartderm interruption of the air
flow" or by the method of oscillations

Capnography

Bodyplethismography

Pulse oximetry, including monitoring of blood oxymtion

microtechnique Astrup (research arterializing gamposition of blood and acid-
base balance)

Blood tests

Sputum tests

sputum on flora and sensitivity to antibiotics

examination of sputum for Mycobacterium tubercid@nd atypical cells

blood test for tumor markers (Cyfra 21-1)

Fiberoptic bronchoscopis used for diagnostic and therapeutic purposes (s

Table 4)

Diagnostic bronchoscopy allows visually to estimatespiratory tract

peculiarities from glottis to subsegmental brondbi,obtain samples of content of
respiratory tract on different levels for bactesgical and cytological examination, to
perform bronchopulmonary lavage with subsequenpsamof received fluid. Using

bronchoscope it is possible to perform puncturgodyoof bronchial mucous and

tansbronchial biopsy of adjacent tissues (lymphenathg parenchyma).
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Bronchoscopy is used for therapeutic purposes, fample, for
bronchopulmonary lavage and local introduction aftiaacterial drugs in
bronchiectasis (bronchi sanation), dilution andiragpn of mucus from corked
bronchi lumen in intractable asthmatic onset (paldirly in presence of so-called
—dumb lung) and removal of foreign bodies.

Absolute contraindications: unstable angina, acoyecardial infarction, acute
stroke, pulmonary heart and cardiovascular failamticle IlIl, life-threatening
arrhythmias, severe hypoxemia, absence due to miméss the patient contact the

doctor with the patient.

Table 4.
Indications for bronchoscopy
Indications for bronchoscopy Purposes
Hemoptysis Determination of source of bleeding @and

hemostasis.

Chronic cough without visibleDetection of possible intrabronchial tumour

reason. invisible on X-ray.

Delayed pneumonia resolution Exception of locahishial obstruction

Atelectasis Determination of its cause.
Cancer of lung Biopsy, estimation of operableustat
Abscess Exception of bronchial obstruction, reogy

of material for bacteriological examination and

cavity drainage improvement

Bronchiectasis Bronchial lavage, introduction oédications

(antibiotics, for example)

Dumb lung Dilution and aspiration of mucus

Foreign body Removal

Bronchoscopy plays a central role in the diagnosfs tumors of the
tracheobronchial localisation. central lung canetien the tumor arises from the

mucosa of the bronchi of the 1st, 2nd and 3rd stdghich are radiographically the
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root of the lung. On the nature of growth of centcancer is divided into
endobronchial and peribronchial, in turn, is didd@to endobronchial exophytic
(nodular form) and  endophytic (flat infiltrations nc  ulcers).
During the bronchoscopic studies the diagnosisiof Icancer is based on the direct
and indirect endoscopic signs. Direct signs incltide presence of the tumor is
exophytic or endophytic (Application Fig. 23, 24fxophytic tumour has a
hemispherical or semi-oval shape, rough surfaagyjigin-red, wide base. Partially or
completely occlusive the lumen of the bronchus.

It is difficult to make a differential diagnosis tixeen a stenosis of bronchus
inflammatory and neoplastic etiologies in cases idfltrative tumor growth.
Diagnostic difficulties help to resolve forcepsidrush biopsy.

Ulcerative form of cancer is an ulcer of irregusdrape, with fuzzy edges and
uneven bottom, covered with fibrinous coating (Apgtion Fig. 25). Biopsies are
taken with the tongs from the edges of the ulcenati

When foreign bodies of the trachea the cough i®xy@mal in nature. On
bronchoscopic examination of patients is usuallyeai as a rule, with other
diagnoses: pneumonia, lung cancer, hemoptysis@éanetiology, bronchial asthma
(Application Fig. 26).

It is necessary to emphasize the bronchoscopy foegétients with hemoptysis
(especially repetitive) or bronchial [pulmonary] nh@rhage since it allows to
determine source of bleeding (trachea, bronchi,emEryma) and its cause
(bronchiectasis, tumour, tuberculosis).

Also there are used thoracoscopy (inspection of pleural sheets) and
mediastinoscopy (inspection of anterior mediastinu@ne of the basic purposes of

these investigations is to receive biopsy material.

Blood gases
The presence of respiratory failure may be susgebiethe signs of central

cyanosis. It is important to define the type anteekof failure of oxygenation and
this is best done by measurement of arterial bigasl tensions (PaGnd PaCg),

oxygen saturation (Sg0and pH.
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The study of gas composition and blood acid-base astis (Astrup
microtechnique).

Normally, in a healthy person the constancy of gH;(7,35-7,45) is maintained
by buffer systems of blood and lung and kidney (BlinR., Tevs G., 1996).
Equilibrium in acid-base status is determined Wiyraf hydrogen (H+) and hydroxyl
(OH-) ions. With increasing concentration of H+ sooxidize the blood, while
increasing OH - ions oxalacetate. Bicarbonate buffer system leggsi the buffering
capacity of the blood due to the chariy€ O, - voltage of carbon dioxide in the
blood (levelPaCO, depends on lung ventilation and at the same tinfectaf it).
Adjusting the tension of CQn blood, respiratory system facilitates effectiugfer
system in General.

Important buffer parameters:

1. BB - the sum of all the buffer bases of the Hle@8 mmol/L. This value does not
change when the shiffaCO,;

2. BE - the excess of bases (shows how the comtiemtrof buffer bases is deviated
from the normal valuex(48 mmol/l). The normal value of VE varies from520

+2.5 mmol/L. the Level BE > -5 mmol/l — metabadicidosis<5 mmol/l is
characteristic of metabolic alkalosis.

3. SB - standard bicarbonate. S24 mmol/l. SB corresponds to the content of
bicarbonate in the plasma of fully oxygenated amaildrated with a gas mixture
(PCO2 =40 mm Hg) at 37 degrees Celsius.

For the study of gas composition of blood and #&@de statuds used
microtechnique Astrup. Analyzed blood obtained bygiure of the scarifier terminal
phalanx of one finger, pre-warmed for 10 minutes &&mperature of about 40 ° C
and treated with alcohol. Portion blood type incglecapillaries that are on both
sides immediately after the blood sampte isolated from the air "plugs”. Oxygen
tension is measured polarographically (Shmidt BysIG., 1996).

Define:

1. indicators in acid-base status: pH, BE, BB, SBetc,;
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2. indicators of gas composition of blood arterigiion: partial tension of oxygen
PaO, (normal > 80 mm Hg) partial tension of carbon dite®aCO, (normal 35-45
mm Hg), the saturation of hemoglobin by oxygen S@@rmal > 95%).

The main types of violations arterializing gas cosipon of blood and acid-
base balance:

1. Arterial hypoxemia(PaO, <80 mm Hg). At persons of young ageO2 is
about 95 mm Hg to 40 years it is reduced to 80 ngrakd 70 years approximately
70 mm Hg. In the clinic chronic respiratory disesasee the most frequent cause of
arterial hypoxemia is the ddeement of chronic respiratory insufficiency (IR) in
COPD patients

2. Arterial hypocapniaPaO, < 35 mm Hg). Characteristic of the early statfes
when arterial hypoxemia is compensated by the asm@ pulmonary ventilation,
resulting in lowePaCO,and development akspiratory alkalosis.

3. Arterial hypercapniaPaCO2 > 45 mm Hg). A characteristfeature of the
later stages IR when the removal of carbon dioxide through thecalo-capillary
membrane is disturbed. It is often notegdpiratory acidosisis an important sign of
severity IR.

4. Respiratory alkalosis (PaCO2 < 35 mm Hg, BE = £+ 2.5 mmol/l)

5. Respiratory acidosis(PaCO2 > 45 mm Hg, BE = =+ 2.5 mmol/l)

6. Metabolic alkalosis (PaCO2 = 35-45 mm Hg BE > +5 mmol/l) is atypical for
a primary lesion of the lung.

7. Metabolic acidosis(PaCO2 = 35-45 mm Hg, BEX -5 mmol/l) - metabolic
acidosis atypical for a primary lesion of the lung.

The study of gas composition and bloadid-base balance is a powerful
technique for objectifying the severity of chrom&spiratory failure. To determine
blood gas composition in COPD patients is recomradnghen the level of oxygen
saturation of hemoglobin (SpXCby pulse oximetry data 92% and FEY <50%.

The response to drugs and the therapeutic respons&ygen can then be

monitored easily. Haemoglobin saturation reflectggen carriage by the blood and
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thus the adequacy of tissue oxygenation (if peofusis satisfactory) and the
requirement for oxygen therapy. This can be measur@ninvasively by pulse
oximetry. Normally haemoglobin saturation is 95-99¥here is a type of pulse
oximetry providing 12-24 hours monitoring of oxygeaturation (Saf) during night

sleep (Fig.12). It is important for diagnosis aght hypoxemia in COPD patients

andobstructive apnea.

HompSe: Mams Insert Custom Header Here medic
Department / Doctor SPO medical
Patient: _i I 1
Dactor: IntervaliSac. i 10
Start date: 08.02. 2016 Start time: 211723 End time: b:36:23

Pulse Oximeter Report

Sum mary:

Recording info H= Mn. SpO2 Summary % Pulse summary PR (bpm)
Recording time 7 13 HighestSpo2 99 Highest Pube rate 103
Undefined / Motion 0 133 Lowest Spi02 77 Lowest Puke rate 42
Net time: 7 57 Mean Sp02 95,18 Maan Pulse rate 67.8

DeSat summary

SpO2 distribution M. % time & DeSats ;‘:ﬂ[:em;:e' S ?ﬁa
raton L=} =

100 % - 54 % 3867 8L5 0 inesline Sp02 (%) =
93% - 83 % £3.2 15.8 7
87 % - 80 % 8.2 1.9 18 Sp01 below 88 % Min,  Time
9% -70 % 2 0.5 2 Mex contnuous period 33 BImi
69 % - 50 F 0 i 0 Total time DeSat 89 10
590 - 50 % 0 0 0 Total time Sp02 83 16
48 % - 40 % 0 0 ] Motion summary Min.  Sotime

Mitian: 12 .7

Fig.12. Night sleep monitoring of oxygen saturati@aQ) in COPD patient (our
own observation).

Decrease of oxygen saturation of hemoglobin minSgdérreased to 77%, SpO2max - 99%, Sp0O2
medium — 95,18%, total number of desaturation duniight sleep — 57.
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There is a type of pulse oximetry providing moniigr of oxygen saturation
(SaQ) during physical exercises, for example 6 minutesdking test (6MWT)

(Fig.13).
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Fig.13. Monitoring of oxygen saturation (Sa@uring 6 minutes walking test (our
own observation).

When conducting a test with 6 minute walk of markediuction in distance travelled (63% of
theoretical), decrease of oxygen saturation of fghaton and hemodynamics: min SpO2 decreased
to 66%, SpO2max - 84%, SpO2 medium - 74,2%, rapge2hifted in ranges of less than 84%
(SpO2 in the range of 95-100% 94-90% is not regsteSpO2 in the range of 80-84% - was 14%
of the recording time, SpO2 in the range of 75-7B5%, SpO2 in the range of 70-74% - 37% and
SpO2 in the range < 70 — 14% of the time entrieslex T5A>5%) has doubled, reaching 21.3 per
cent. Cardio-vascular system also highlights thgatiee trends of heart rate: the heart rate medium
106 beats/min, min heart rate is 71 BPM, max hedet- 144 beats/min, recorded one episode of

tachycardia duration of 10.8% of the recording time

Pulmonary function testingincludes both simplspirometry

Static lung volumes (see Fig. 14) reflect the elastic properties oflthegys and
chest wall.
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Fig. 15 Static lung volumes ATS/ERS Task Force: Stamkibn ollung
function testing, 2005

Vital capacity (VC or "slow VC") is the maximum volume of air thean be
expired slowly after a full inspiratory effort. Spe to perform, it is one of the mc

valuable measurements of pulmonary function. BexaW& decreas as a
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restrictive lung disorder (eg, pulmonary edema, interstitial fibrosis) wars, it can
be used along with the diffusing capacity to folldve course of such a disorder and
its response to therapy. The VC also reflects trength of the respiratory muscles
and is often used to monitor the course of neuremias disorders.

Forced vital capacity (FVC), similar to VC, is the volume of air expiredth
maximal force. It is usually measured along witlpieatory flow rates in simple
spirometry (see Dynamic Lung Volumes and Flow Rabetow). The VC can be
considerably greater than the FVC in patients w&itivay obstruction. During the
FVC maneuver, terminal airways can close prematuiel before the true residual
volume is reached), trapping gas distally and prgng its measurement by the
spirometer.

Total lung capacity (TLC) is the total volume of air within the chedtea a
maximum inspiration.

Functional residual capacity (FRC) is the volume of air in the lungs at the end
of a normal expiration when all respiratory musdes relaxed. Physiologically, it is
the most important lung volume because it approtesidéhe normal tidal breathing
range. Outward elastic recoil forces of the chedt t&nd to increase lung volume but
are balanced by the inward elastic recoil of thghj which tends to reduce it; these
forces are normally equal and opposite at about 40%LC. Loss of lung elastic
recoil in emphysemaincreases FRC. Conversely, the increased lungnes#f in
pulmonary edema, interstitial fibrosis, and othestrictive disorders decreases
FRC. Kyphoscoliosis leads to a decrease in FRQranther lung volumes because a
stiff, noncompliant chest wall restricts lung exgiam.

Inspiratory capacity is the difference between TLC and FRC.

The FRC has two components:

residual volume (RV), the volume of air remaining in the lungs la¢ tend of a
maximal expiration, and

expiratory reserve volume (ERV); ERV = FRC - RV.

The RV normally accounts for about 25% of TLC (Feg 15).
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Dynamic lung volumes reflect the caliber and integrity of the airways.
Spirometry (see Fig. 16) records lung volume addime during an FVC maneuver.

Forced expiratory volume in 1 sec (FEV1) is the volume of air forcefully
expired during the first second after a full breatid normally accounts for > 75% of
the FVC. This value is recorded both as an absehliee and as a percentage of the
FVC (FEV1 %FVC).

The mean forced expiratory flow during the middle half of the FVC (FEF25-
75%) is the slope of the line that intersects {heographic tracing at 25% and 75%
of the FVC. The FEF25-75% is less effort-dependkan the FEV1 and is a more

sensitive indicator of early airway obstruction.

Fig.16. Dynamic lung volumes.
(From Roitberg G.E., Strutynskyi A.V., 2001).

Prolongation of expiratory flow rates is increasgdoronchospasm (in asthma),
Impacted secretions (in bronchitis), and loss aflelastic recoil (in emphysema). In
fixed obstruction of the upper airway, flow is lted by the caliber of the narrowed
segment rather than by dynamic compression, ragulin equal reduction of
inspiratory and expiratory flow rates.

In restrictive lung disorders, increased tissustelaecoil tends to maintain the
caliber of the larger airways so that at comparébig volumes, flow rates are often
higher than normal.
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Retesting pulmonary function after the patient lakaa bronchodilator aerosol
(eg, albuterol, ipratropium) provides informatiomoat the reversibility of an
obstructive process (ie, the asthmatic componénprovement in FVC or FEXL)
of > 15 to 20% is usually considered a significa#ponse (Fig.17). In patients with
airway obstruction, absence of a response to desgxposure to a bronchodilator,
however, does not preclude a beneficial responsen&mntenance therapy. In

bronchoprovocation testing, a significant decreaseflow rates after inhaling

methacholine (a cholinergic drug) may indicate iasth

normal

Fig.17. FEV, before and aftdsronchodilator aerosol inhale.

Maximal voluntary ventilation (MVV) is determined by encouraging the patient
to breathe at maximal tidal volume and respiratatg for 12 sec; the volume of air
expired is expressed in L/min. The MVV generallygials the FEV1 and can be
used to test internal consistency and estimatematiooperation. The MVV can be
estimated from the spirogram by multiplying the AEMx40.

When the MVV is disproportionately low in a patiemtho seems to be
cooperating, neuromuscular weakness should be cesheExcept in advanced
neuromuscular disease, most patients can genexiale dood single-breath efforts
(eg, FVC). Because the MVV is much more demandincgn reveal the diminished

reserves of weak respiratory muscles. The MVV desme progressively with
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increasing weakness of the respiratory musclesaaodg with maximum inspiratory
and expiratory pressures (see below), may be tie a@e@monstrable pulmonary
function abnormality in patients with moderatelye® neuromuscular disease.

The MVV is important preoperatively because iteefs the severity of airway
obstruction as well as the patient's respiratorgemees, muscle strength, and
motivation.

The flow-volume loop is generated by continuously recording flow anduvo
with an electronic spirometer during a forced ingfgry and expiratory VC
maneuver.

The shape of the loop reflects the status of they luolumes and airways
throughout the respiratory cycle. Characteristianges occur in restrictive and in
obstructive disorders. The loop is especially hdlph detecting laryngeal and
tracheal lesions. It can distinguish between fieddtruction (eg, tracheal stenosis)
and variable obstruction (eg, tracheomalacia, vaoatl paralysis) of the upper

airway. Fig. 18. illustrates some characteridowfvolume loop abnormalities.
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Fig.18 Flow-volume loops.

(A) Normal. Inspiratory limb of loop is symmetric acdnvex. Expiratory limb is linear.
Flow rates at midpoint of VC are often measured- B0%FVC is > MEF 50%FVC because of
dynamic compression of the airways. Peak expirdtory is sometimes used to estimate degree of
airway obstruction but is very dependent on patefart. Expiratory flow rates over lower 50% of
FVC (ie, approaching RV) are sensitive indicatdrsroall airways statusB Restrictive disease

(eg, sarcoidosis,

kyphoscoliosis). Configuratiotoolp is narrowed because of diminished lung

volumes, but shape is basically as in (A). Flovesare normal (actually greater than normal at
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comparable lung volumes because increased elasbd of lungs and/or chest wall holds airways
open). C) COPD, asthma. Though all flow rates are dimindstexpiratory prolongation
predominates, and MEF is < MID) Fixed obstruction of upper airway (eg, trachéahssis,
bilateral vocal cord paralysis, goiter). Top andtdm of loop are flattened so that the configumatio
approaches that of a rectangle. The fixed obstmdimits flow equally during inspiration and
expiration, and MEF = MIF K) Variable extrathoracic obstruction (eg, vocaldcparalysis). When
a single vocal cord is paralyzed, it moves pasgiveaccordance with pressure gradients across the
glottis. During a forced inspiration, it is drawmward, resulting in a plateau of decreased
inspiratory flow. During a forced expiration, itggassively blown aside and expiratory flow is
unimpaired, ie, MIF 50%FVC is < MEF 50%FV(:) Variable intrathoracic obstruction (eg,
tracheomalacia). During a forced inspiration, neggpleural pressure holds the "floppy" trachea
open. With forced expiration, the loss of struckstgport results in narrowing of the trachea and a
plateau of diminished flow (a brief period of maimed flow is seen before airway compression
occurs). (From Oslopov B.N, Sadykova A.R., Karaneysh 1.V.Introduction to internal diseases.
Manual. Part V.2iedition., 2008).

Ordering Pulmonary Function Tests. As a general preoperative screen,
determination of the FVC, FEV1, FEV1 %FVC, and MVgually suffices. Testing
should be performed before chest or abdominal syigesmokers > 40 yr old and in
patients with respiratory symptoms. In patientshvetispected laryngeal or tracheal
disorders, a flow-volume loop should be requesteaveakness of the respiratory
muscles is suspected, the MVV, MIP, MEP, and VCtlageappropriate tests.

A complete set of pulmonary function tests shoué requested when the
clinical picture does not coincide with the dataanted by simple spirometry or
when more complete characterization of an abnopulthonary process is desired.
A complete set includes determination of static dpdamic lung volumes, DLCO,
flow-volume loop, MVV, MIP, and MEP. However, exgwe testing is tiring, time-
consuming, expensive, and unnecessary for adeqliateal assessment of most
patients. Periodic determinations of VC and DLCQually suffice to monitor
patients with interstitial lung disease.

Table 5 is intended as general guidelines for pmeging pulmonary function

tests.
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Restrictive lung disease

Table 5

Impairment None Mild Moderate Severe Very Sevel

VC (%predicted) >80 60-80 50-60 35-50 <35

FEV1/FVC >75 >75 >75 >75 >75

MWV >80 >80 >80 60-80 <60

RV(%predicted) 80-120 80-120 70-80 60-70 <60
Obstructive lung diseases

Impairment None Mild Moderate Severe Very Sevel

VC (Ypredicted) >80 >80 >80 ! i

FEVi./FVC >75 60-75 40-60 <40 <40

MWV >80 65-80 45-65 30-45 <30

RV (%predicted) 80-120 120-150 150-175 >200 >200

In the home for monitoring of lung function is reamended to determine the
peak expiratory flow (PEF) using the peak flow. s'innethod belongs to an early
screening-diagnosis of bronchial obstruction — ohthe most important biomarkers
of asthma and COPD. The below-mentioned patierdr afecessary training the
health worker is able to apply independently fopeobve control of their condition
and timely treatment to the doctor in case offutsctional state. Note, however, that
the below-mentioned will never be able to replgueosnetry, because peak flow can
be used to identify only the peak expiratory fldREEF). Method of measurement of
PEF:

Measurement of PEF is once in the morning beforendirodilator. The
procedure is repeated three times and the highesst pxpiratory flow (PEF) is
recorded. This can be compared with a nomogramstinas the patient's sex, age
and weight, and plotted on a chart to show the nes®yor response to treatment.
Measurements should be made 2-3 weeks (minimumek)wé the measurement
result is classified as proper or best for thequeaf measurement the indicator PEF
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(the so-called "index PEvariability or PS\-lability respiratory tract" <80%, you
should change basic ther: (Fig. 19). (GINA, 2002)
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Fig.19. Monitoring of PEF.

A. Initial level of PEF is low (55%)index PEFvariability is very high (60%, Normall-20%).
B. After change of basic theraPEF is 110%, index PE¥ariability is 7%.
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Airflow obstruction syndrome

Airflow obstruction syndrome — syndrome of brondhpatency alteration, in
chronic course of disease manifested by severeuptiod, rarely non-productive
cough and also emphysema development. In acutectoednobstruction signs of
acute respiratory insufficiency occur, that is ased as emergency situation.

Causes. In airflow obstruction syndrome the appearing clesngre concerned
predominantly small bronchi. Inflammation and edesharonchial mucous (chronic
bronchitis, allergic reactions), bronchospasm, lguaith edema of bronchial
mucous (e.g. bronchial asthma) are the most fraquaoses, rarely — diffuse
peribronchial fibrosis, compressing the bronchinfrine outside, and also mechanical
bronchi compression from the outside in emphyseama gxpiration intraalveolar
pressure increases resulting in small bronchi psda

Symptoms and signs. The main symptoms are cough, expiratory dyspnea. In
lingering course of airflow obstruction syndromésihecessary to mark the particular
clinical meaning of cough not only as the symptord aign of bronchi disorder but
as factor, which worsened pulmonary parenchymanesself.

There are few outward manifestations of abnormalhtypatients with mild
airflow obstruction. However, as the process besomere severe, the patient's
distress becomes evident from

- the labored breathing,

- the use of the accessory muscles on respiration,

- inspiratory retraction of the supraclaviculardas and lower interspaces, and

- the positioning of the chest near total lung citya

When the patient is asked to empty the lungs forcamd completely, it is
evident that expiration is prolonged and difficulyith pulmonary emptying
incomplete. The degree of expiratory slowing mayelsémated by measuring the
forced expiratory time (which normally measureseéands or less), with a watch

and a stethoscope. Auscultation over the larynmeraccurate determination of the
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end of expiration. Sounds are audible at this &litthe low airflows occurring near
residual volume, when breath sounds are no longgibke over the lungs.

On auscultation: harsh vesicular breath sounds \witblonged expiration,
wheezes and rhonchi, which presence gives an apptytto define the level of
obstruction. Abnormality of inhalation and exhadati proportions and rough
prolonged exhalation appearance is the signifi@uscultative index of bronchial
obstruction. It must be remembered that when airalagtruction is very severe,
wheezes may completely disappear, usually with e&kegadecrease in the intensity
of breath sounds. The reappearance of wheezesiadithe response of the patient
to treatment, with diminution in the severity ofveay obstruction.

In prominent acute bronchial obstruction the pietof —silent lung appears,
when the bronchial patency is altered so muchlresth sounds aren't listened at all.

Functional tests: FEV<80 % predicted, FEV/ FVC<70% predicted and
FEF25-75% decrease.

Syndrome of hyperinflated lung closely linked withirflow obstruction

syndrome is discussed below.

Respiratory deficiency syndrome.

Diagnostics of respiratory insufficiency presenc@am important and mandatory
moment in estimation of respiratory organs pathpl®espiratory insufficiency (RI)
IS a condition when maintenance normal gas compasaf arterial blood is not
supported or supported due to abnormal (heavy) wafrkexternal respiration
apparatus that leads to decrease of organism @unaticapacities.

Maintenance of normal gas exchange in the lung®ssible, as it was already
stated, only on condition of sharp interconnectbthree components:

1. ventilation

2. gases diffusion through alveolocapillary memberand

3. capillary blood perfusion in the lungs.
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That is why any pathologic processes in the organisr unfavorable
environment factors (for example, decrease of omyugtial pressure in atmospheric
air) that influence at least one of these compaenay be the reasons of RI.

Two RI groups are distinguished:

group | with predominant lesion of extrapulmonargamanisms;

group Il with predominant lesion of pulmonary megisans: ventilation,
perfusion and alveolocapillary gases diffusion.

Main reasons and mechanisms of respiratory insufficiency, characteristic of
dyspnea. The following pathologic conditions may be inadaldin group | of RI:

1. disturbance of central regulation of respiratitnaumatic, metabolic,

circulatory, toxic, infectious and other brain t@ss);

2. respiratory muscles lesion (trauma, intoxicatmogalgia, myodystrophy, etc.)
or peripheral nerves lesion (poliomyelitis, polyiadoneuritis, tetanus);

3. chest lesion (kyphoscoliosis, deformations, rtrau etc.). Group Il of RI
includes the following pathologic conditions:

4. obstruction of large respiratory tracts (tumireign body, dyskinesia of
membranous part of the trachea);

5. obstruction of small respiratory tracts (bromtlisthma, bronchiolitis);

6. disturbance of alveolar tissue restriction (istidal edema, pleurisy,
pneumothorax, hydrothorax, etc.);

7. reduction of pulmonary tissue (massive inflamaomt lung resection,
atelectases);

8. alveolocapillary membrane thickening (interatittdema, pulmonary tissue
inflammation, pulmonary fibrosis, etc.);

9. pulmonary circulation lesions (blood congestiothe lesser circulation circle
in left ventricular cardiac failure, hypovolemidc ¢;

10. disturbance of ventilation - perfusion propmms (chronic obstructive
bronchitis, pneumonia, pulmonary artery branchesnbboembolism, etc.).

Two forms of RI are distinguished depending on prethant lesion of three

respiratory system components (ventilation, peoiusind diffusion).
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In ventilation form of RI external respiration lesion prevails which is
accompanied by development of hypoxemia as wédllypsrcapnia.

In the so-calledparenchymatous form of Rl disturbances of gases diffusion,
capillary blood perfusion or perfusion - ventilatiproportions prevail. This form of
RI leads to development of hypoxemia whereas hygpera is not usually observed.

Attention should be paid to the fact that the mgjoof pulmonary pathologic
processes are accompanied by disturbance of segagaxchange mechanisms. For
example, in pneumonia restriction lesions are myagfiserved, obstructive lesions
are somewhat less frequent, gases diffusion thraalgholocapillary membrane
decreases, number of functioning alveoli lessexs, e

In chronic obstructive bronchitis alongside witlopounced obstructive lesions
disturbances of ventilation-perfusion proportiong abserved due to significant
unevenness of pulmonary ventilation, etc.

Dyspnea caused by respiratory center irritation and havangery variable
character is the most important symptom of RI. Type of dyspnea may be more
distinctly defined in small respiratory tracts olstion (expiratory dyspnea) and in
restrictive disturbances (inspiratory dyspnea).

The traditional principle clinical classificationl k& its division into degrees of
severity depending on the tolerance to physicaviciand severity of dyspnea (by
A. G. Dembo, 1957; Schick, L. L., Kanaev N. N., @88Depending on the level of
physical activity in which there is shortness ofdth, in our country it is customary
to distinguish three degrees of severity Rl. Whegrdde dyspnea occurs with
increased physical activity; at || degree of dysprabserved in moderate daily
physical activity; for Il the severity of chronjgulmonary disease characterized by
shortness of breath at rest.

Almost all existing definitions of RI clearly indite a gas composition of
arterial blood as a possible indicator of the degdays. The division of chronic
respiratory insufficiency in severity depends be levels of the two most important

indicators of gas composition of arterial bloodPa02 and SaO2 (saturation of

58



hemoglobin with oxygen). This approach to the dfesdion of the severity RI
presented in table 6. (Avdeev S. N., 2004).

Table 6.

Classification of severity akspiratory insufficiencyS. N. Avdeev, 2004)

Degree of RI P.O,, MM Hg SaQ, %
Norm >80 >95

I 60-79 90-94
Il 40-59 75-89
[l <40 <75

Pa0O2 — partial tension of oxygen in arterial blood(2a- saturation of arterial blood
hemoglobin with oxygen

Main manifestations of respiratory insufficiency. Among a large number of
respiratory insufficiency signs the following ar@sh significant in clinical practice:

1. dyspnea,;

2. central (diffuse) cyanosis;

3. enhanced work of respiratory muscles;

4. intensification of circulation (tachycardia, mta volume increase);

5. change of respiratory volumes and capacities.

In restrictive Rl VC and MPV predominantly decrease/C1l is slightly
changed, and in obstructive RI FVC1 and MPV sigalfitly decrease. In practice
combined RI is often met where pulmonary tissustelidy disturbances as well as

respiratory tracts passage lesions are observed.

Blood tests

Venous blood samples taken for automated blood teommay provide major
clues or confirmation of a suspected respiratorgease. A high haemoglobin
concentration may be a reflection of polycythaeraither primary or secondary and

a low haemoglobin may cause breathlessness. The wbite cell count may be
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elevated in a range of acute bacterial infections its subsequent fall is a reflection
of successful therapy. Normal or low white cell etsuare found in mycoplasma or
viral infections. Eosinophilia suggests an allergpmponent or parasitic infection.

A range of serological tests that depend on aggition, precipitation and
complement fixation provide evidence of the present the patient's serum of
specific antibodies against viral, bacterial, fungarotozoal and helminthic
infections. Samples of blood should be tested onisgion and repeated after 10- 14
days to detect a rising titer.

Radioallergoabsorbent tests (RASTS) on venous dwedn alternative to skin-
prick tests as a method of identifying specific yiibodies.

Sputum test

A sputum culture is atestto detect and identify bacteria or fuhgt infect
the lungs or breathing passages. Sputum is a thiickproduced in the lungs and in
the adjacent airways. A sample of sputum is placeal sterile container and sent to
the laboratory for testing. Sampling may be perfeirby sputum being expectorated
(produced by coughing), induced (saline is sprayethe lungs to induce sputum
production), or taken via an endotracheal tube wilprotected specimen
brush (commonly used on patients on respiratorgnirintensive care setting. For
selected organisms such as Cytomegalovirus or 'tRoeystis jiroveci" in specific
clinical settings (immunocompromised patients) anibhoalveolar lavage might be
taken by an experienced pneumologist. If no bateri fungi grow, the culture is
negative. If organisms that can cause the infe¢iathogenicity organisms) grow,
the culture is positive. The type of bacterium wndus is identified by microscopy,
colony morphology and biochemical tests of backepiawth.

If bacteria or fungi that can cause infection growthe culture, other tests can
determine which antimicrobial agent will most etfeely treat the infection. This is

called susceptibility or sensitivity testing.
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Bacterial culture

A portion of the sputum is smeared on a micros@hple for a Gram stain. Anot
her portion is spread over the surface ofseveffdrdint types of culture plates, and p
laced in an incubator at body temperature for ortevd days.

A Gram stain is done by staining the slide withgbeiiand red stains, then exami
ning it under a microscope. Gramstaining checksthieaspecimen does not contain s
aliva or material from the mouth. If many epithe(skin) cells andfew white blood c
ells are seen, the specimen is not pure sputunsarat adequate for culture. Depend
ing on laboratorypolicy, the specimen may be regeand a new specimen requested.

If many white blood cells and bacteria of one gfgeseen, this is an early confirmati
on of infection. The color of stain picked up by thacteria (purple or red), their shap
e(such as round or rectangular), and their sizeigieovaluable clues as to their identi
ty and helps the physician predictwhat antibiotiegght work best before the entire te
st is completed. Bacteria that stain purple arledaram-positive;
those that stain red are called gram-negative.

During incubation, bacteria present in the sputam@e multiply and will appe
ar on the plates as visible colonies. Thebacteaadentified by the appearance of th
eir colonies, by the results of biochemical teatg] through a Gram stainof part of a
colony.

A sensitivity test, also called antibiotic suschitity test, is also done. The bacte
ria are tested against differentantibiotics to detee which will treat the infection by

killing the bacteria.

The initial result of the Gram stain is availaldlle same day, or in less than an h
our if requested by the physician. Anearly repamgwn as a preliminary report, is us
ually available after one day. This report will ielany bacteria have beenfound yet,
and if so, their Gram stain appearance—for exanaptgam-negative rod, or a gram-
positive cocci. The finalreport, usually availableone to three days, includes comple
te identification and an estimate of the quantftthebacteria and a list of the antibiot

ics to which they are sensitive.
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Fungal culture

To look for mold or yeast, a fungal culture is dohke sputum sample is spread
on special culture plates that willencourage tloewh of mold and yeast. Different b
lochemical tests and stains are used to identifigdsnand yeast.Cultures for fungi ma

y take several weeks.

Viral culture

Viruses are a common cause of pneumonia. For boul@are, sputum is mixed
with commercially
prepared animal cellsin a test tube. Charactegsi@mges to the cells caused by the g
rowing virus help identify the virus. The time togplete a viral culture varies with th

e type of virus. It may take from several daysewesal weeks.

Special procedures

Tuberculosisis caused by a slowgrowing bacteria caNg&gtobacterium tuberc

ulosis. Because it does not easily growusing routinaucellimethods, special procedu
res are used to grow and identify this bacteriaekVl sputum sample fortuberculosis
first comes into the laboratory, a small portidrihee sputum is smeared on a microsc
ope slide and stainedwith a special stain, calfedcd

fast stain. The stained sputum is examined undacescope for tuberculosisorgani
sms, which pickup the stain, making them visibleisTsmear is a rapid screen for the

organism, and allows thephysician to receive &rpigary report within 24 hours.

To culture for tuberculosis, portions of the sputama spread on and placed into
special culture plates and tubes of broththat ptertiee growth of the organism. Gro
wth in broth is faster than growth on culture pdat@struments are availablethat can
detect growth in broth, speeding the process ewehdr. Growth and identification
may take two to four weeks.

Other microorganisms that cause various typesveéilaespiratory tract infectio
ns also require special cultureprocedures to grmv@entify. Mycoplasma pneumon

la causes a mild to moderate form of pneumonia, comyrealledwalking pneumoni
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a; Bordetella pertussis causes whooping
cough Legionella pneumophila, Legionnaire's diseasghlamydia pneumoniae, an at
ypical pneumonia; an@hlamydia psittaci, parrot fever

Pneumocystis carinii causes pneumonia in people with weakened immuste sy
ms, such as people with AID¥hisorganism does not grow in culture. Spechst
are done on sputum when pneumonia caused by thasiem issuspected. The diag-
osis is based on the results of these stains atenps symptoms, and medical histor
y.

Sputum culture is also called sputum culture amgigeity.

It is possible that sputum cultures will eventuddg/replaced in the diagnosis of
tuberculosis by newer moleculartechniques. Thegaraxtd methods speed the diagn
ostic process as well as improve its accuracy.fAate 2002, fourmolecular techniqu
es are increasingly used in laboratories arounavtirl to diagnose TB. They includ
e polymerasechain reaction to detect mycobactehs in patient specimens; nuclei
c acid probes to identify mycobacteria in cultugstriction fragment length polymor
phism analysis to compare different strains of ®Bdpidemiological studies; andgen

etic-based susceptibility testing to identify dmaggistant strains of mycobacteria.

QUESTIONS FOR TEST CONTROL TO ENGAGE THE THEME
"QUESTIONING, GENERAL EXAMINATION, INSPECTION AND
PALPATION OF THE PATIENT WITH RESPIRATORY DISEASES"

1. GIVE THE NAME OF THE NEXT FORM OF THE CHEST:

Thorax elongated, narrow, flat. Over - and subelayossae are distinctly
pronounced. The epigastric angle is acute. Thamibize lateral parts directed more
vertically. The muscles are poorly developed.

a) paralytic

b) emphysematous

c) asthenic

d) hypersthenic

e) normasthenic

2. GIVE THE NAME OF THE NEXT FORM OF THE CHEST:
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Increasing the transverse and anteroposterioo$ittee chest, short neck.
Supraclavicular fossa smooth. The epigastric aisghtuse. The direction of the
horizontal ribs. Intercostal spaces are wide, biegtin zadanija departments
indicated their retraction. The scapula firmly agaithe thorax. The breath is actively
involved supporting musculature

a) paralytic

b) emphysematous

c) asthenic

d) hypersthenic

e) normasthenic

3. GIVE THE NAME OF THE NEXT FORM OF THE CHEST:

Wide but short ribcage. The ratio of anterior—posteo lateral size of about 1.0.
Supraclavicular fossa smooth. The epigastric aisghtuse. The direction of the ribs
are almost horizontal. Intercostal spaces narrogir tetractions when breathing is
not marked. The scapula firmly against the thorax.

a) paralytic

b) emphysematous

c) asthenic

d) hypersthenic

e) normasthenic

4. GIVE THE NAME OF THE NEXT FORM OF THE CHEST:

Thorax elongated, narrow and flat. The ratio okant—posterior and lateral sizes
close to 0.5. Over - and subclavian fossae arandilst pronounced, but is located
asymmetrically. The epigastric angle is acute. il are placed obliquely.
Intercostal spaces are wide Pronounced atrophyeafiuscles of the chest.

a) paralytic

b) emphysematous

c) asthenic

d) hypersthenic

e) normasthenic

5. GIVE THE NAME OF THE NEXT FORM OF THE CHEST:

When inspecting the thorax, the ratio of anterogrist to transverse size of about
0.7. Supraclavicular fossa is weakly developedepigastric angle of a straight line.
The ribs in the lateral parts have moderately aigidirection. The scapula firmly
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against the thorax.
a) paralytic

b) emphysematous
c) asthenic

d) hypersthenic

e) normasthenic

6. WHAT IS THE NAME OF SPINAL CURVATURE FORWARD?
a) lordosis

b) scoliosis

c) kyphosis

d) kyphoscoliosis

7. WHAT IS THE NAME OF SPINAL CURVATURE IN A LATERA
DIRECTION?

a) lordosis

b) scoliosis

c) kyphosis

d) kyphoscoliosis

8. HOW IS CALLED THE CURVATURE OF THE SPINE AGO WHTHE
FORMATION OF THE HUMP?

a) lordosis

b) scoliosis

c) kyphosis
d) kyphoscoliosis

9. WHAT IS THE NAME OF SPINAL CURVATURE IN A LATERA
DIRECTION AND BACK?

a) lordosis

b) scoliosis

c) kyphosis

d) kyphoscaoliosis

10. SPECIFY THE MOST TYPICAL CHANGES OF THORAX INAFIENTS
WITH PNEUMOTHORAX:
a) decrease half of thorax, its retraction and loack breath
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b) the gap in breathing and the increase of thexctdtl part of the chest

C) only the lag in the breathing of the affected pathe chest

g) hypersthenic chest

d) an increase in anteroposterior and transverserdiions of the thorax symmetric,
retractions of intercostal spaces in inferolatdegdartments on both sides when
breathing, bulging supraclavicular fossae, epigaatigle > 90 degrees

11. SPECIFY THE MOST TYPICAL CHANGES OF THORAX INAMFIENTS
WITH EMPHYSEMA:

a) decrease half of thorax, its retraction and loggcia breath

b) the gap in breathing and the increase of thexctdtl part of the chest and
smoothing

intercostal spaces

C) only the lag in the breathing of the affected pathe chest

g) hypersthenic chest

d) an increase in anteroposterior and transvermserdiions of the thorax symmetric,
retractions of intercostal spaces in inferolatdeglartments on both sides when
breathing, bulging supraclavicular fossae, epigaatigle > 90 degrees

12. SPECIFY THE MOST TYPICAL CHANGES OF A THORAX FOPATIENTS
WITH OBTURATIVE ATELECTASIS:

a) decrease half of thorax, its retraction and legcin breath

b) the gap in breathing and the increase of thexctdtl part of the chest and
smoothing

intercostal spaces

C) only the lag in the breathing of the affected p&athe chest

g) hypersthenic chest

d) an increase in anteroposterior and transverserdiions of the chest are
symmetrical,

retractions of intercostal spaces in inferolatdegdartments on both sides when
breathing, bulging supraclavicular fossae, epigaatigle > 90 degrees

13. SPECIFY THE MOST TYPICAL CHANGES OF A THORAX FOPATIENTS
WITH HYDROTHORAX:

a) decrease half of thorax, its retraction and loacin breath

b) the gap in breathing and the increase of thextdtl part of the chest and
smoothing of intercostal spaces
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C) only the lag in the breathing of the affected pathe chest

g) hypersthenic chest

d) an increase in anteroposterior and transverserdiions of the thorax symmetric,
retractions of intercostal spaces in inferolatdegdartments on both sides when
breathing, bulging supraclavicular fossae, epigaatigle > 90 degrees

14. DETERMINE the type of BREATHING: the patiesta feeling of
iIncompleteness or obstruction of the exhalatioa;gkhalation with the participation
of auxiliary muscles.

a) respiration of Cheyne-Stokes

b) expiratory dyspnea

b) stridor

d) inspiratory dyspnea

d) Kussmaul breathing

15. DETERMINE the type of BREATHING: Periodic brkatg with changing
amplitude of the respiratory movements and longpgdsrof apnea.

a) respiration of Cheyne-Stokes

b) expiratory dyspnea

b) stridor

d) inspiratory dyspnea

d) Kussmaul breathing

16. DETERMINE the type of BREATHING: Deep noisy ate in patient in a coma
a) respiration of Cheyne-Stokes

b) expiratory dyspnea

C) stridor

d) inspiratory dyspnea

e) Kussmaul breathing

17. DETERMINE THE TYPE OF BREATHING: THE patiedtamatically
difficult to inhale and exhale; jugular veins svemil Inspiratory and expiratory
breathing is noisy.

a) respiration of Cheyne-Stokes

b) expiratory dyspnea

C) stridor
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d) inspiratory dyspnea
e) Kussmaul breathing

18. HOW TO CHANGE THE VOCAL FREMITUS IN SYNDROMEPAIR
CAVITY?

a) no change

b) weakening of one side

C) increase on both sides

d) the weakening of both sides

e) increase one side

19. HOW TO CHANGE VOCAL FREMITUS IN EMPHYSEMA?
a) no change

b) weakening of one side

b) increase on both sides

d) the weakening of both sides

d) increase one side

20. HOW TO CHANGE VOCAL FREMITUS IN CANCER OF THEARGE
BRONCHUS WITH THE OBTURATIVE ATELECTASIS?

a) no change

b) weakening of one side

b) increase on both sides

d) the weakening of both sides

d) increase one side

21. HOW TO CHANGE VOCAL FREMITUS IN THE PLEURAL HRJSION
SYNDROME?

a) no change

b) weakening of one side

b) increase on both sides

d) the weakening of both sides

d) increase one side

22. HOW TO CHANGE VOCAL FREMITUS IN LOBAR PNEUMOIR?
a) no change
b) weakening of one side
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b) increase on both sides
d) the weakening of both sides
d) increase one side

23. HOW TO CHANGE VOCAL FREMITUS WITH PNEUMOTHORAXNOT
COMMUNICATING WITH THE BRONCHUS?

a) no change

b) weakening of one side

b) the gain on both sides

d) the weakening of both sides

d) increase one side

QUESTIONS FOR TEST CONTROL TO ENGAGE THE THEME
"COMPARATIVE PERCUSSION OF THE LUNGS. PULMONARY
SYNDROMES":

1. WHAT ARE THE 2 TYPES OF PERCUSSION SOUNDS APPEARIEN THE
PLEURAL EFFUSE SYNDROME?

a. dull sound

b. clear lung sounds

c. tympanic sound

d. dullness with tympanic shade

e. hyperresonant sound

2. WHAT PERCUSSION SOUND IS CHARACTERISTIC OF OBTARIVE
ATELECTASIS?

a. dull sound

b. clear lung sounds

c. tympanic sound

d. dulled-tympanic sound

e. hyperresonant sound sound

3. WHAT PERCUSSION SOUND OCCURS OVER A LARGE CAVITN THE
LUNG?
a. femoral sound
b. clear lung sounds
69



c. tympanic (metal) sound
d. dullness with tympanic shade
e. hyperresonant sound

4. WHAT PERCUSSION SOUND IS CHARACTERISTIC FOR
INFLAMMATORY INFILTRATION OF LUNG TISSUE ( HEIGHTSTAGE OF
PNEUMONIA)?

a. dull (femoral) sound

b. clear lung sounds

c. tympanic sound

d. dullness with tympanic shade

e. hyperresonant sound

5. WHAT PERCUSSION SOUND IS GENERATED AT THE INITIASTAGE
OF THE INFLAMMATORY INFILTRATION OF LUNG TISSUE (SAGE 1 OF
PNEUMONIA)?

a. absolutely dull (femoral)

. Clear lung sounds

. tympanic sound

. dull sound

. hyperresonant sound

O O T

. WHAT PERCUSSION SOUND ABOVE THE PLEURAL THICKENG?
. dull sound

. clear lung sounds

. tympanic sound

. dullness with tympanic shade

. hyperresonant sound

O Q O T || O

7. WHAT PERCUSSION SOUND IS CHARACTERISTIC FOR CORESSION
ATELECTASIS?

a. dull sound

b. clear lung sounds

c. tympanic sound

d. dulled-tympanic sound

e. hyperresonant sound
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8. WHAT PERCUSSION SOUND IS CHARACTERISTIC FOR EMPSEMA?
a. dull sound

b. clear lung sounds

c. tympanic sound

d. dullness with tympanic shade

e. hyperresonant sound

9. WHAT PERCUSSION SOUND IS CHARACTERISTIC FOR
PNEUMOTHORAX?

a. dull (femoral) or blunt sound

b. clear lung sounds

c. tympanic sound

d. dullness with tympanic shade

e. hyperresonant sound

10. WHAT PERCUSSION SOUND IS CHARACTERISTIC FOR THHENAL
STAGE OF THE INFLAMMATORY INFILTRATION OF LUNG
(RESOLUTION STAGE OF PNEUMONIA)?

a. dull (femoral)

b. clear lung sounds

c. tympanic sound

d. blunt sound

e. hyperresonant sound

11. WHAT SYNDROMES ARE CHARACTERIZED BY "SHORTENINGOF
PERCUSSION SOUNDS?

a. the syndrome of inflamantory of lung tissue

b. the syndrome of pneumothorax not communicatiily &bronchus
c. syndrome of hydrothorax

d. the syndrome of pneumothorax communicating witimonchus

e. syndrome of the air cavity in the lung

f. syndrome of compression atelectasis

g. the syndrome of obturative atelectasis

h. the syndrome of pulmonary fibrosis

I. the syndrome of emphysema

12. WHAT SYNDROMES ARE CHARACTERIZED BY TYMPANIC

PERCUSSION SOUND?
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a. the inflamantory infiltration syndrome

b. the syndrome of pneumothorax not communicatiily &bronchus
c. syndrome of hydrothorax

d. the syndrome of pneumothorax communicating witlionchus

e. syndrome of the air cavity in the lung

f. the syndrome of obturative atelectasis

g. the syndrome of pulmonary fibrosis

h. the syndrome of emphysema

13. WHAT SYNDROME IS CHARACTERIZED BY DULL-TYMPANIC
PERCUSSION SOUND?

a. the inflamantory infiltration syndrome

b. the syndrome of pneumothorax not communicatiily &bronchus

c. syndrome of hydrothorax

d. the syndrome of pneumothorax communicating witlmonchus

e. the syndrome of compressive atelectasis

f. the syndrome of obturative atelectasis

g. the syndrome of pulmonary fibrosis

h. the syndrome of emphysema

14. FOR ANY OF THE SYNDROMES NOT CHARACTERISTIC MELLIC
PERCUSSION SOUND?

a. the inflamantory infiltration syndrome

b. the syndrome of pneumothorax not communicatiily &bronchus

c. syndrome of hydrothorax

d. the syndrome of pneumothorax communicating witimonchus

e. the syndrome of compressive atelectasis

f. the syndrome of obturative atelectasis

g. the large air cavity syndrome

h. the syndrome of emphysema

15. IN CASE OF IDENTIFICATION THE INCREASE OF VOEFREMITUS
OVER THE AFFECTED SIDE OF THE CHEST WHAT PERCUSSIGR®UND
CAN | EXPECT?

a. dull percussion sound
b. blunt percussion sound
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c. dull-tympanic percussion sound

d. tympanic percussion sound

e. metal percussion sound

f. hyperresonanted percussion sound

16. IN CASE OF IDENTIFICATION THE WEAKENED VOICEREMITUS
OVER THE AFFECTED SIDE OF THE CHEST WHAT PERCUSSIG®UND
CAN | EXPECT?

a. dull or blunt percussion sound

b. dulled-tympanic percussion sound

c. tympanic percussion sound

d. metal percussion sound

e. hyperresonanted percussion sound

17. WHAT SYNDROME IS CHARACTERIZED BY HYPERRESONANED
PERCUSSION SOUND?

a. the inflamantory infiltration syndrome

b. pneumothorax, not communicating with a bronchus

c. the syndrome of hydrothorax

d. syndrome pneumothorax communicating with a draac

e. the syndrome of large smooth-walled cavitiethenlung

f. the syndrome of compression atelectasis

g. the syndrome of obturative atelectasis

h. emphisema

18. WHAT SYNDROMES ARE CHARACTERIZED BY A DULL OBLUNT
PERCUSSION SOUND?

a. the inflamantory infiltration syndrome

b. pneumothorax, not communicating with a bronchus

c. the syndrome of hydrothorax

d. syndrome pneumothorax communicating with a draac

e. the syndrome of large smooth-walled cavitieth@élung

f. the syndrome of compression atelectasis

g. the syndrome of obturative atelectasis

h. emphisema
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19. IN THE CASE OF "ABSENCE" IN A PATIENT VOICE FRETUS OVER
THE AFFECTED SIDE OF THE CHEST, WHAT PERCUSSION SO CAN |
EXPECT?

a. dull percussion sound

b. dulled-tympanic percussion sound

c. tympanic percussion sound

d. metal percussion sound

e. hyperresonanted percussion sound

20. CHEK 4 SPECIFIC CHARACTERISTIC FEATURE OF THEISDROME
OF COMPRESSION ATELECTASIS:

a. the weakening voice fremitus

b. respiratory depression
c._pathological bronchial breath sounds
d. increase voice fremitus

e. tympanic percussion sound

f. clear lung sounds

g. dulled-tympanic percussion sound

h. croase crackles

I. wheezes

K. crepitus (fine crackles)

l. pleural rub

21. SPECIFY 5 FEATURES, NOT CHARACTERISTIC FOR SYRDME OF
OBTURATIVE ATELECTASIS:

a. pathological bronchial breath sounds

b. the weakening voice fremitus

Cc. increase voice fremitus

d. tympanic percussion sound

e. deminished vesicular breath sounds

f. weakening of bronchophony

h. the increase affected half of the thorax

I. pleural rub
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22.5 SPECIFIC CHARACTERISTICS COMMON TO THE SYNDR& OF
EMPHYSEMA:

a. the weakening voice fremitus

b. deminished vesicular breath sounds
c. pathological bronchial breath sounds
e. increase voice fremitus

f. hyperresonant percussion sound

g. funnel chest

h. barrel chest

I. pathological decrease in lung volume
J. pathological increase in lung volume

23. SPECIFIC CHARACTERISTICS COMMON TO THE PLEURAFFUSION
SYNDROME:

a. the symmetry of participation in the breathimgpath halves of the chest

b. the lag in the breathing of the affected pathefchest

c. the weakening voice fremitus

d. the weakening or disappearance of breath

e. pathological bronchial breath sounds

f. tympanic percussion sound

g. blunt or dull percussion sound

h. pleural rub

24. 4 SPECIFIC SYMPTOMS, NOT CHARACTERISTIC FORNDROME OF
PNEUMOTHORAX THAT ARE NOT COMMUNICATING WITH A
BRONCHUS:

a. the appearance of pathological bronchial bregthi

b. the weakening voice fremitus

c. tympanic percussion sound

d. deminished vesicular breath sounds

e. strengthen voice fremitus

f. dull percussion sound

g. the symmetry of participation in the breathiridpoth halves of the chest
h. the lag in the breathing of the affected pathefchest

25. 4 SPECIFIC CHARACTERISTIC FEATURES OF THE INRUMATORY
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INFILTRATION SYNDROME:

a. the weakening voice fremitus

b. pathological bronchial breathing

Cc. increased voice fremitus

d. tympanic percussion sound

e. hyperresonanted percussion sound

f. wheezes

g. the symmetry of participation in the breathidpoth halves of the chest
h. the lag in the breathing of the affected pathefchest

I. fine or croake crackles

26. 3 INDICATE SYMPTOM, NOT CHARACTERISTIC FOR SYNROME OF
THE AIR CAVITY connecting with bronchus:

a. the weakening voice fremitus

b. the appearance of pathological bronchial bragthi

C. increased voice fremitus

d. tympanic percussion sound

e. dull percussion sound

f. crackles

h. pleural rub

27. SPECIFY 5 FEATURES NOT CHARACTERISTIC FOR THENDROME
OF EMPHYSEMA:

a. bronchial obstruction by tumor or foreign body

b. pathological decrease in elastic propertiesiog$ with the development of "air
traps" and pathological lung hyperinflation

c. appearance in the pleural cavity fluid

d. appearance in the pleural cavity air

e. the appearance of air in the lung cavity indhge of the emptying of lung
abscess or tuberculosis caverns

f. inflammatory infiltration syndrome

28. WHAT ARE 5 SYNDROMES CHARACTERIZED BY PATHOLOGIAL
BRONCHIAL BREATH SOUNDS?:

a. syndrome of pleural effusion

b. the syndrome of pneumothorax communicating wiklmonchus

c. pneumothorax, not communicating with a bronchus
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d. the syndrome of obstructive atelectasis
e. the syndrome of compression atelectasis
f. the syndrome of the air cavity

g. the syndrome of pulmonary fibrosis

h. syndrome emphysema

I. inflammatory infiltration syndrome

28. WHAT ARE 2 SYNDROMES CHARACTERIZED BY FINE CRACQ.ES?:
a. syndrome of pleural effusion

b. pneumothorax

c. syndrome of compression atelectasis

d. the syndrome of the air cavity

e. the syndrome of emphysema

f. the inflamatory infiltration syndrome

29. WHAT ARE THE CAUSE OF COMPRESSION ATELECTASIS:

a. obturation (closing of the lumen) of the brorsby tumor or foreign body

b. pneumonia

c. the pleural effusion syndrome

d.decrease in the elastic properties of the smalidhi and bronchioles with the
development of "expiratory closure of the smahvaiys"

e. infiltrative tuberculosis

f. partial replacement of the alveoli by connectigsue

30. SPECIFY THE CAUSE OF OBTURATIVE ATELECTASIS:
a. the pleural effusion syndrome

b. pneumothorax

c. the obstruction of the bronchus by tumor orifprdody

d. pneumonia

e. infiltrative tuberculosis

f. "air trap" due to "expiratory closure of the shaarways"

g. partial replacement of the alveoli by connectissue

31. SPECIFY 2 CAUSES OF INFLAMMATORY INFILTRATION ¥YNDROME:
a. the pleural effusion syndrome
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b. infiltrative tuberculosis

C. pneumothorax

d. the obturation (closing of the lumen) of therfwious by tumor or foreign body
€. pneumonia

f. air trap due to the "expiratory closure of tiheadl Airways"

32. SPECIFY 2 CAUSES OF THE SYNDROME OF THE AIR@AY:

a. the pleural effusion syndrome

b. pneumothorax

c. obturation (closing of the lumen) of the brongly tumor or foreign body
d. pneumonia

e. infiltrative tuberculosis

f. tuberculous cavity

g. air trap due to the "expiratory closure of thea#f Airways"

h. partial replacement of the alveoli by connectissue

I._lung abscess

33. 2 FEATURES OF BRONCHIAL OBSTRUCTION ACCORDINGOITHE
SPIROMETRY

a. the decline of VC

b. reduction FEV1/FVC<70%

c. the decline of FEV1<80% from proper

d. FEV1/FVC>70%

34. 2 FEATURES OF RESTRICTIVE DISORDERS OF RESPIRRY
FUNCTION ACCORDING TO SPIROMETRY

a. the decline of VC

b. reduction FEV1/FVC<70%

c. the decline of FEV1<80% from proper

d. FEV1/FVC>70%

35. CHOOSE THE CORRECT SYMPTOM OF RESPIRATORY ALK®@BIS
a.PaCO2 > 35 mm Hg, BE =+ 2.5 mmol/l
b.PaCO2 > 45 mm Hg, BE = £ 2.5 mmol/l
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36. CHOOSE THE CORRECT SYMPTOM OF RESPIRATORY ACIBIS
a.PaC0O2 < 35 mm Hg, BE =+ 2.5 mmol/l
b.PaC0O2 >45 mm Hg, BE = + 2.5 mmol/I

37. SPECIFY 3 FEATURES OF RESPIRATORY INSUFFICIENGRI) STAGE .
a. signs of lung diseases that can cause RI

b. shortness of breath during physical exertioreeging the everyday

c. shortness of breath with everyday physical @gtiv

d. shortness of breath at rest

e. optional features of pulmonary hypertensionghd

f. obligate signs of pulmonary hypertension and Rl

38. A SIGN OF HYPOXEMIA IS
a.Pa02<80 mm Hg

b. PaC0O2<45 mm Hg

c. Sa02<95%

39. ASYMPTOM OF HYPERCAPNIA IS
a.Pa02<35 mm Hg
b. PaC02>45 mm Hg

40. CURSHMANN'S SPIRALS IN SPUTUM ARE DETECTED IN:
a) lung abscess;

b) crupous pneumonia;

) chronic bronchitis;

d) asthma;

e) bronchiectasis.

41. ELASTIC FIBERS IN SPUTUM ARE DETECTED IN:
a) dry pleuritis;

b) crupous pneumonia;

c) asthma,;

d) emphysema;

e) lung abscess.
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Application.

Fig. 2.Rachitic type of chest shape.
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Fig. 3.Navicular type of chest shape.

Fig.4. Consequence of percuss of the anteriorcitlee chest.
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Fig.5. Consequence of percuss of the posteriordfitiee chest.

a. suprascapular region; b. intrscapular regiosubscapular region

Fig. 6. Percuss of lower border of the right luftige anterior side of the chest).

a. parasternal line; b. mediaclavicular line
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VHI

Fig.7.Percuss of lower border of the right lung at gaferior (b) mediums]
posterior axillaries lines.
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Fig.8.Percuss of lower border of the right lung at @ilars (b)
paravertebralis lines.
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B.
Fig.9.Percuss of upper border (apex) of the right lun@\p&nterior side; (B)

posterior side
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Fig. 10. The mechanism of formatiaresicular breath sounds dictionary of
technical terms in the discipline "Propaedeuticetdrnal diseases" ed. by S. A. Melent'eva, G. Yu.

Golubeva-Moscow:Russian national research medical Unityetiem. N. And. Pirogov, 2011)
Baox Beigox

turbulent air flow

Fig. 11. The mechanism of formatidaryngotracheal breath sounds
(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.
A. Melent'eva, G. YuGolubevaMoscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)

BOOX = BblAoOX

Fig. 12. The mechanism barsh breath sound.
(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.
A. Melent'eva, G. YuGolubeva-Moscow:Russian national research medical Unitaeteem. N.
And. Pirogov, 2011)
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Fig. 13. The mechanism of formatigrathological bronchial breath sound:

A. infiltrative (inflammation, tumour, infarctionte), 5. compressive (in
exudative pleuritis above the fluid border), B. itany (in presence of large
pulmonary cavities) — amphoric.
(A dictionary of technical terms in the disciplitferopaedeutics of internal diseases" ed. by

S. A. Melent'eva, G. YuGolubeva-Moscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)

pathological
bronchovesicular breath
sound

Vesicular breath soul

Fig. 14. The mechanism of formatigrathological bronchovesicular breath

sound.(A dictionary of technical terms in the disciplitferopaedeutics of internal diseases" ed. by
S. A. Melent'eva, G. YuGolubeva-Moscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)
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Fig. 15. Themechanism odliminishing or absence of vesicular breath sounds.

(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.
A. Melent'eva, G. YuGolubeva-Moscow:Russian national research medical Unitseteem. N.
And. Pirogov, 2011)

BbI10X

Fig. 16. The mechanism of formaticof late inspiratory (fine) crackles.
(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.

A. Melent'eva, G. YuGolubevaMoscow:Russian national research medical Unitseteem. N.
And. Pirogov, 2011)
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Fig. 17. The mechanism of formatiaf inspiratory and expiratory (croake) crackles:
1- small “buble”crackles2- medium “buble’trackles
3- major “buble’crackles
(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.

A. Melent'eva, G. YuGolubevaMoscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)

Fig. 18. The mechanism of formaticf bass wheezing.
(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.

A. Melent'eva, G. YuGolubeva-Moscow:Russian national research medical Unitaeteem. N.
And. Pirogov, 2011)
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Fig. 19. The mechanism of formatioh whistling wheezing:
1- thickening of the bronchial mucosa
2- narrowing of the lumen due to the presence oéfa-phlegm

3- bronchospasm
(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.
A. Melent'eva, G. YuGolubevaMoscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)

two inflamed surfaces of the
pleura rubbing against each oth
during respiration

Fig. 20. The mechanism of formatioh pleural crackles (rub).
(A dictionary of technical terms in the discipliferopaedeutics of internal diseases" ed. by S.

A. Melent'eva, G. YuGolubevaMoscow:Russian national research medical Unitseteem. N.
And. Pirogov, 2011)
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Tynoii
HCPKYTOPHbLIH
IBYK

Fig. 21. The height stage of pneumonia.

(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.
A. Melent'eva, G. YuGolubevaMoscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)
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Compression atelectastsdullness with
tympanic shade of percussion sound
Bronchial breath sounds, crepitus
Bulging of intercostal spaces

Pleural effusion
Dull percussion sound
No holding of breath

Obturative atelectasis

Retraction of intercostal spaces

Dull percussion sound

The absencead{minished vesicular breath
sounds

Fig. 22.Compression and obturative atelectasis

(A dictionary of technical terms in the disciplitféropaedeutics of internal diseases" ed. by S.
A. Melent'eva, G. YuGolubeva-Moscow:Russian national research medical Unitxeteem. N.
And. Pirogov, 2011)
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Fig.23. Exophytic cancer.

Fig.24. Ehdophytic cancer.
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Fig. 25.Ulcerative form of cancer.

Fig. 26.Foreign body of the medium bronchus
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