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1. Topic No. 14  

Differential diagnosis of chronic diseases of the bronchopulmonary system in children. Leading 

clinical symptoms and syndromes in chronic bronchitis, bronchiectasis, in children. Data of 

laboratory and instrumental studies in chronic bronchitis, bronchiectasis, and their 

complications. Differential diagnosis of chronic diseases of the bronchopulmonary system in 

children. Differential diagnosis of chronic diseases of the bronchopulmonary system and their 

complications in children. Patient management tactics for chronic diseases of the 

bronchopulmonary system and their complications in children. Prevention of chronic diseases 

of the bronchopulmonary system in children. Medical supervision. 

2. Relevance of the topic. Since childhood, chronic respiratory disease is the most common cause 

of deterioration in the quality of life of children and premature disability. Chronic nonspecific 

lung diseases occupy an important place in the pathology of children (they are diagnosed in 1% 

of children), while hereditary and congenital diseases occur in 10% of patients. 

 A chronic disease of the bronchopulmonary system should be understood as a hereditary or 

acquired disease of the lungs, accompanied by the development of pneumosclerosis in one or more 

segments of the lungs and varying degrees of deformation and chronic inflammation of the 

bronchi. The introduction of biochemical, immunological studies revealed genetically determined 

metabolic disorders (cystic fibrosis), various forms of immunodeficiency states, deficiency of -1-

antitrypsin, etc. in a number of patients with chronic inflammatory process in the lungs. This made 

it possible to distinguish from the group of chronic lung diseases a number of nosologies in which 

the chronic inflammatory process in the lungs is secondary. Despite the fact that this group of 

diseases is infrequent, a heavy progression of the disease, the duration of the process, the 

possibility of disabling the patient, attach great importance to this topic. This determines the 

relevance of the topic and its importance for the therapist and paediatrician. Over the last two 

decades, the spectrum of chronic broncholegenic pathology has undergone significant changes, 

which have decisively affected the current structure. The high prevalence of bronchopulmonary 

diseases among the child population, the tendency towards a protracted, recurrent and chronic 

course also determine the relevance of the problem of prevention, rehabilitation and medical 

examination of children with respiratory pathology. These issues are of particular importance in 

connection with the deterioration of environmental conditions, contributing to the growth of 

chronic lung diseases. Therefore, the problem of differential diagnosis of hereditary, congenital 

and chronic diseases of the bronchopulmonary system in children is a highly urgent medical and 

social problem. 

3. Lesson objectives: 

3.1. General goals: to identify and evaluate syndromes in chronic diseases of the 

bronchopulmonary system on the basis of complaints, anamnesis and objective examination data, 

draw up a differential diagnostic algorithm, analyze the results of additional research methods in 

chronic diseases of the bronchopulmonary system, establish a preliminary clinical diagnosis of 

chronic diseases of the bronchopulmonary system in children, determine the tactics of patient 

treatment. 

3.2. Educational purposes: to get acquainted with the recommendations of the World Health 

Organization, statistics of morbidity and mortality from diseases included in COPD; reduce 

mortality and the frequency and severity of illness and disability, and contribute to improving the 

physical development of the child. 

3.3. Specific objectives: 



- to know: 

1. The modern concept of COPD 

2. Etiology and pathogenesis of COPD in children 

3. Modern classification of chronic nonspecific lung diseases (COPD) in children 

 

3.4. Based on theoretical knowledge of the topic: 

 

- master the techniques / be able to /: 

 

1. Recognize clinical manifestations, syndromes accompanying COPD in children 

2. Diagnose and treat conditions and diseases included in COPD 

3. Have the skills of communicating with the parents of a child with COPD 

4. Differentiate the conditions and diseases included in COPD, even in the most difficult cases 

5. Draw up a plan for the treatment and prevention of diseases related to COPD 

  

4. Materials for classroom self-preparation (interdisciplinary integration). 

№  Disciplines To know To be able to do  

1  Previous disciplines 

(normal physiology, 

propaedeutics of childhood 

diseases, faculty pediatrics, 

hospital pediatrics) 

Respiratory mechanisms, 

anatomical and physiological 

features of the bronchopulmonary 

system in children, pathogenetic 

mechanisms of respiratory disorders 

in young children, clinical picture, 

modern methods of diagnosis and 

treatment of diseases of the 

pulmonary system in children. 

Conduct differential 

diagnosis of 

diseases, and 

proceed with the 

syndrome of 

respiratory failure 

and prescribe 

differential 

treatment. 

2 Internal subject integration 

(topics: "Differential 

diagnosis of pneumonia in 

children", "Differential 

diagnosis of broncho-

obstructive syndrome in 

children") 

Criteria for the diagnosis of 

inflammatory lung diseases in 

children of different ages. 

Conduct a clinical 

examination of a 

child with an 

inflammatory 

disease of the 

bronchopulmonary 

system. To be able to 

draw up an 

algorithm for the 

differential 

diagnosis of a 

disease. Assess the 

severity of the sick 

child's condition. 

 

5. The content of the topic (text or theses) of the lesson. 



 Definition and classification. 

Chronic nonspecific lung disease (COPD) is a group of lung diseases of various etiology, 

pathogenesis and morphology, characterized by the development of chronic cough (lasting more 

than 8 weeks) with sputum production and paroxysmal or persistent breathing difficulties that are 

not associated with specific infectious diseases. 

Many questions regarding the definition and classification of chronic lung disease in children have 

been the subject of many years of discussion and scientific controversy. Now this group of diseases 

includes: chronic bronchitis (CB), bronchiectasis (BAB), chronic obliterating bronchiolitis (COB), 

chronic abscess, fibrosing alveolitis. In the literature of recent years, foreign pediatricians deny the 

existence of primary chronic pneumonia in children, believing that in any case of a recurrent course 

of bronchopulmonary infections, it is necessary to identify the cause and, if possible, eliminate or 

correct it. The specified form is designated as "bronchiectasis", "chronic bronchopulmonary 

inflammation", "middle and lower lobe syndrome". The term "chronic pneumonia" is not provided 

for in the ICD-10, which has been introduced into the practice of public health in Ukraine since 

1999. 

With all COPD, hypertension of the pulmonary circulation and cor pulmonale are developed. 

Depending on the morphofunctional features of damage to the airway and respiratory parts of the 

lungs, obstructive and restrictive COPD are distinguished: 

a) At the heart of obstructive pulmonary diseases is a violation of the drainage function of the 

bronchi with partial or complete obstruction, as a result of which the resistance to air passage 

increases. 

b) Restrictive lung diseases are characterized by a decrease in the volume of the pulmonary 

parenchyma with a decrease in the vital capacity of the lungs. Restrictive pulmonary diseases are 

based on the development of inflammation and fibrosis in the interstitium of the respiratory 

regions, which is accompanied by progressive respiratory failure. 

c) In the late stages of most pulmonary diseases, a combination of obstructive and restrictive 

components is noted. 

The mechanism of COPD development  

Mechanism Pathogenesis Effects 

Bronchitogenic violation of the drainage 

function of the bronchi and 

bronchial patency 

Pneumosclerosis 

Secondary pulmonary hypertension, right 

ventricular hypertrophy (cor pulmonale) 

and cardiopulmonary insufficiency. 

A frequent complication of bronchiectasis 

(less often chronic abscess) is secondary 

AA amyloidosis: kidney damage in this 

case leads to the development of nephrotic 

syndrome and, in the end, chronic kidney 

disease. 

Pneumoniogenic  the mechanism is associated 

with pneumonia and its 

complications (acute abscess, 

carnification) and leads to the 

development of a chronic 

abscess 

Pneumoniogenic the mechanism determines the 

development of chronic 

interstitial diseases, 

represented by various forms 

of fibrosing alveolitis, or 

pneumonitis 

 

Etiology of CB and BE: 

1. Congenital malformations of the respiratory tract and lungs. 

2. Hereditary immunodeficiency states. 

3. Intrauterine infections. 



4. Hereditary lung disease or hereditary disease in which the lungs are affected. 

5. Pathology, primarily perinatal, which led to absorption (vomiting and regurgitation syndrome).  

 

Of the acquired pathology in the formation of CB and BEH are important: recurrent acute 

bronchitis, including after childhood infectious diseases - measles, whooping cough; foreign 

bodies of the bronchi, severe bacterial destructive pneumonia. Chronic bronchitis are often 

developed in connection with a long-standing tracheostomy, as well as in some patients after lung 

surgery. 

The exacerbation of chronic bronchopulmonary diseases is most often predetermined by a mixed 

viral-bacterial, mycoplasma-bacterial, bacterial-bacterial, viral-bacterial-fungal infection. Among 

the bacteria isolated from the contents of the bronchi during an exacerbation, the most common 

are hemophilic bacillus, hemolytic streptococcus, pneumococcus, various types of staphylococcus, 

gram-negative opportunistic flora. 

 

Pathogenesis of CB and BE: 

Inflammation and impaired drainage function of the bronchi are the main points of pathogenesis 

in chronic bronchopulmonary diseases. In the case of repeated inflammation of the bronchi, their 

deformation occurs, at first of a functional nature, due to dystonia of the muscle wall and 

cylindrical expansion of some areas due to the accumulation of viscous sputum, as well as their 

narrowing due to compression by infected enlarged lymph nodes. In the deformed bronchi, the 

area of functioning of the ciliary fields decreases, which, in combination with hypersecretion of 

mucus, associated with an increase in the number of goblet cells (hyperplasia of the mucous 

membrane, sometimes with polypoid changes), leads to stagnation of bronchial secretions and 

infection of the affected parts of the bronchial tree. Chronic inflammation spreads deeper into the 

bronchial wall, dystrophic and atrophic changes in its structural and functional elements gradually 

appear: epithelium, mucous glands, muscle and elastic fibers, intramural nerve elements, 

cartilaginous plates, blood and lymphatic vessels, which leads to atony and even paralysis bronchi, 

violations of their drainage function. Due to changes in the structure of the bronchi and long-term 

accumulation of secretions in the lumen, they gradually expand and irreversible saccular 

bronchiectasis appear. From here, the process spreads to the interstitium and pulmonary 

parenchyma. Obturation of the distal bronchi with mucus and inflammatory detritus leads to 

atelectasis of the corresponding areas of the lung tissue, which is especially easy in young children 

due to the anatomical and physiological characteristics of their respiratory organs. In the zone of 

atelectasis, the bronchi develop incorrectly, their growth is disturbed, they are deformed and 

expanded. In the presence of a valve mechanism hyperventilation and later - emphysema and areas 

of bullose swelling occur in the small bronchus, bronchioles. Sweating of serous fluid from the 

blood and lymphatic vessels and infection of the atelectatic areas of the lung, do not straighten for 

a long time, serve as the beginning of the development of pneumosclerosis, which causes profound 

changes in blood and lymphatic vessels in bronchiectasis. In turn, inflammatory-sclerotic changes 

pass to the peribronchial tissue and affect the bronchi, causing or intensifying their inflammation 

and deformation. 

These changes in the bronchopulmonary tissue are accompanied by impaired external respiration 

function (a decrease in the vital capacity of the lungs, the minute volume of pulmonary ventilation). 

In patients with widespread pneumosclerosis, even without exacerbation, hypoxia and hypercapnia 

are observed. Changes in pulmonary hemodynamics lead to pulmonary hypertension, which, along 

with hypoxia and intoxication, causes functional disorders of the heart and the development of 

pulmonary heart failure. Chronic hypoxia is accompanied by degenerative changes in other organs 

and systems, in particular the liver, all types of metabolism are disturbed, vitamin and energy 



deficiency develops, and immunity decreases. A difficult process that started early, causes a delay 

in the development of the child. 

Chronic bronchitis (CB) is a chronic widespread inflammatory lesion of the bronchial tree, which 

is characterized by a restructuring of the secretory apparatus of the mucous membrane, the 

development of the inflammatory process and sclerotic changes in the deeper layers of the 

bronchial wall, accompanied by hypersecretion of mucus, impaired cleansing function of the 

bronchi and is manifested by constant or periodic cough with separation sputum, and with the 

defeat of small bronchi - shortness of breath. The term "chronic bronchitis" is used to refer to the 

actual bronchitis, not accompanied by pulmonary changes. 

Diagnostic criteria for CB 

Anamnesthetic long-term (2-3 months) exacerbation of bronchitis at least 2-3 times a year for 2 

years 

Radiological strengthening and deformation of the bronchovascular pattern, violation of the 

structure of the root, especially with purulent bronchitis, when the process is 

accompanied by nonspecific hyperplasia of the intrathoracic lymph nodes. Signs 

of increased pressure in the pulmonary circulation often appear (hypertrophy of 

the right ventricle and expansion of its drainage pathways) 

Functional mixed nature of impaired ventilation of the lungs with a predominance of 

obstructive, with their preservation in the phase of remission 

Morphological restructuring of the secretory apparatus of the mucous membrane (hyperplasia, 

atrophy, metaplasia), the development of sclerotic changes in the deeper layers 

of the bronchial wall 

 

Classification of CB 

By origin Primary exclusion of hereditary bronchopulmonary 

diseases, malformations of the bronchi, lungs, 

cardiovascular system and other chronic lung 

diseases 

Secondary bronchitis is a complication of congenital 

malformations of the bronchi, lungs and 

cardiovascular system, hereditary diseases of the 

lungs, as well as specific bronchopulmonary 

processes, accompanied by bronchiectasis 

By form Simple  

Obstructive 

Catarrhal 

Purulent 

Fibrinous-ulcerative 

Hemorrhagic 

Granulation 

By current phase Aggravation  

Remission 

 

Clinic Depends on the prevalence of the process, the form of bronchitis, the phase of 

the disease 

Disease 

manifestations 

  Aggravation Remission 



Complaints The cough appears / grows 

and is noted throughout the 

day. 

The phlegm is often viscous. 

Physical activity provokes 

shortness of breath. 

An unproductive or dry cough, mainly in the 

morning or during the cold season, is provoked by 

emotional factors, physical exertion 

Condition The body temperature rises, 

signs of intoxication appear, 

expiratory dyspnea, the 

participation of auxiliary 

muscles in breathing, if the 

form of bronchitis is 

obstructive 

Can remain satisfactory as well as physical 

development 

Examination Moderate deformation of the chest in the form of kyphosis and symptom of 

"drumsticks", "watch glasses" 

Percussion Box shade over areas of emerging emphysema 

Auscultation Hard breathing or weakening 

with emphysema, prolonged 

exhalation. Irregular dry or 

wet rales of various sizes. 

Hard breathing or weakening with emphysema, 

prolonged exhalation. Sometimes there are 

intermittent dry wheezing, there are dry high-

pitched wheezing, which are heard in a horizontal 

position on exhalation ("hidden obstruction") if 

small bronchi are affected. 

 

Bronchiectasis (BE) is an acquired disease with a local purulent process (purulent endobronchitis) 

in the completely changed dilated bronchi, with a violation of their drainage function, blood and 

lymph flow. It is observed in 20% of cases among chronic bronchopulmonary diseases.  

 

Diagnostic criteria for BE 

Anamnesthetic Persistent cough with phlegm during all periods of the year, is aggravated during 

an exacerbation 

Radiological Signs of pneumosclerosis, a decrease in the volume of the affected part of the 

lung, an increase in the pulmonary pattern with its mesh deformation (ring-

shaped, honeycomb-like shadows). 

Characterized by the presence of atelectasis, signs of cor pulmonale 

Functional Various disorders of lung function 

Morphological Dystrophic, atrophic, sclerotic alterations of all the structural elements of the 

lungs. 

 

BE classification 

By 

ethiopathogenesis 

Primary Separate, independent nosological form 

Secondary Complication of other diseases (tuberculosis, 

staphylococcal destruction of the lungs, 

abscesses, etc.) 

By origin Congenital  

Acquired Atelectase, emphysematic, mixed 

By the shape of the 

bronchoectase 

Cylindrical  

Varicose 

Cystic 

Mixed 



By current phase Aggravation  

Remission 

By prevalence Unilateral With the designation of segments, shares 

Bilateral 

By the intensity of 

the bronchitis 

Localised  

Diffusing 

 

BE Clinic 

Disease 

manifestation 
Aggravation Remission 

Anamnesis Age: up to 2-5 years old. 

The symptoms of the disease are noted in the first year of life with a congenital 

variant 

Connection with previous pneumonia, its relapses, frequent acute respiratory 

viral infections, bronchitis, measles, whooping cough 

Complaints Persistent cough with (large amount of) purulent, mucopurulent (foul-smelling) 

sputum, especially in the morning 

Condition Symptoms of intoxication, with 

periods of temperature increase 

Persistence of local endobronchitis 

symptoms, but less pronounced 

Catarrhal symptoms, shortness 

of breath appears at rest, the 

temperature rises are in the case 

of bilateral lung damage 

Persistent intoxication, shortness of breath 

even as a result of little physical exertion or 

at rest are in the case of bilateral lung damage 

Examination Pallor, physical retardation. Asymmetric deformity of the chest (retraction, 

narrowing of the intercostal spaces above the lesion, which is accompanied by 

atelectasis), scoliosis.  There are changes in the distal phalanges of the fingers in 

the form of "drumsticks" and nails in the form of "watch glasses" in children 

with congenital bronchiectasis and severe, late diagnosed acquired processes. 

Percussion Shortening of percussion sound over the affected area 

Auscultative 

changes 

Persistent: moist rales of various sizes and crepitus are heard after coughing, the 

number of rales decreases against the background of weakened breathing 

 

Diagnostic methods for CB and BE 

Peripheral blood 

analysis 

During an exacerbation: moderate leukocytosis with neutrophilia, increased 

ESR 

Biochemical 

indicators 

During an exacerbation: a change in acute phase indicators (dysproteinemia, 

the appearance of CRP, an increase in sialic acids, etc.) 

Microscopic, 

virological, 

cytomorphiological, 

bacteriological, 

serological methods 

Identification of infection in mucus from the nasopharynx, in sputum, 

bronchial washings, biopsy of bronchial mucosa 

ECG, Echo-KG, 

rheopulmonography 

The slightest changes are determined in chronic bronchitis: there is narrowing 

of the subsegmental arteries and their deformation in some places. The 

greatest changes occur with saccular, cystic bronchiectasis, when there is a 

sharp narrowing of the lobar arteries and amputation of the distal segmental 

arteries 



Radioisotope study Assessment of pulmonary circulation, especially in the case of bronchiectasis, 

when in the inflammation focus on the scan you can see a decrease in the 

concentration of the radioactive drug or its absence 

 Examination of the 

function of external 

respiration 

(spirography, 

pneumotachometry, 

peak flowmetry) 

Type and extent of ventilation violations 

Indicator   Obstructive violations 
 

  

  Absent  Light Moderate  Difficult Extremely 

difficult 
  

VC, % >80 70-80 60-70 50-60 50   

FEV1/ 

VC, % 

>75 60-75 40-60 30 <40 
  

FEV1 >80 70-79 50-69 36-50 <36   

mvv, % >80 65-80 45-65 30-45 <30   

rv, % 80-120 120-150 150-175 120 150   
 

  Restrictive violations     

 Indicator  Absent  Light Moderate  Difficult Extremely 

difficult 
  

VC, % >80 60-80 56-60 30-50 <35   

FEV1/ 

VC, % 

>75 70-75 60-70 50-60 >75 

mvv, % >80 >80 70 60-70 50-60 

rv, % 80-120 70 60-70 50-60 50 
 

Bronchological 

studies 

(bronchoscopy and 

bronchography with 

a contrast agent in 

remission).  

CT scan 

The presence of defects and anomalies in the development of the trachea and 

bronchi, a foreign body or its consequences, the state of the lumen of the 

bronchi, the state of the mucous membrane, the presence and nature of 

sputum, the nature and prevalence of endobronchitis. 

 

Various CT scans of the chest, eg contrast CT, CT angiography of the lungs, 

etc.: there is a thickening of the bronchial wall in addition to enlarged vessels. 

Re-inflammation can lead to the formation of scars with disruption of the 

bronchi and blood vessels and fibrosis. 



 

On chest x-ray, the findings are 

nonspecific and include increased 

bronchovascular pattern and 

cardiomegaly. Emphysema manifests as 

hyperinflation in the lungs with flattened 

hemidiaphragms, a small heart, and 

possible bullous changes. On the lateral 

radiograph, a "barrel chest" with an 

enlarged anteroposterior diameter can be 

visualized. The sign "saber-toothed 

trachea" refers to a pronounced coronary 

narrowing of the intrathoracic trachea 

(front view) with concomitant sagittal 

expansion (side view). 

 

 

 

  

 

Chest x-ray shows marked hyperinflation of 

both lungs. More than 11 posterior ribs are 

visible, the diaphragm is flattened, the 

retrosternal air space is enlarged. The 

pulmonary vasculature is not deformed, 

although there are slight protrusions in the 

pulmonary arteries. (by Assoc Prof Frank 

Gaillard, Radiopaedia) 



Emphysema is diagnosed by the destruction of the alveolar 

septum and the expansion of the airspace. Centrilobular 

emphysema is predominantly observed in the upper lobes, 

while panacinar emphysema predominates in the lower 

lobes. 

 

 

 

 

 

 

Differential diagnosis should be carried out on the basis 

of a comprehensive examination, in which X-ray methods play a very important role. Primary 

chronic bronchitis is a diagnosis of exclusion of all diseases that cause the development of 

recurrent bronchitis (and later, secondary chronic bronchitis), listed in the relevant section. 

 

Treatment of CB and BE. 

During the period of exacerbation of diseases, the foreground should be the fight against infection 

and improvement of the drainage function of the bronchi, while during the period of remission 

must be stimulation of general reactivity and local (bronchopulmonary) resistance, sanitation of 

foci of infection, aerotherapy. 

During an exacerbation: 

1. Bed or semi-bed rest, gradually expands. 

2. In the diet during severe exacerbation, it is desirable to limit salt by half of the age requirement 

and completely exclude extractives. A child with a chronic bronchopulmonary process should 

receive high-calorie food from protein (meat, cheese) and fat (butter, fish oil). 

3. Antibiotic therapy (3-4 weeks) is prescribed in case of an exacerbation of the disease or the 

appearance of symptoms indicating an increase in its activity. It is advisable to prescribe antibiotics 

as a prophylactic measure for ARVI. Shown antibiotic therapy and in the period of preoperative 

preparation. It is advisable, when choosing an antibiotic, to take into account the sensitivity of the 

flora isolated from the mucus of the bronchi. In a chronic process, the spectrum of pathogens is 

diverse, therefore, the drugs of choice are broad-spectrum antibiotics, which are administered 

systemically (inside, intramuscularly, intravenously) and simultaneously inhalation or 

endobronchially. It is necessary to use ultrasonic aerosol devices (fine atomization to the level of 

small bronchi) for aerosol administration of antibiotics, antiseptic solutions, including plant 

solutions. 

 4. Bronchoscopic sanitation with endobronchial administration of antibiotics (lavage) is carried 

out in the presence of purulent endobronchitis (2-3 times). Purulent sputum is aspirated, the 

bronchi are washed with 0.02% furacilin solution, 2% sodium bicarbonate solution or isotonic 

solution with mucolytics (fluimucil), an antibiotic is administered, taking into account sensitivity. 

If there is no effect in bronchiectasis for preoperative preparation, percutaneous catheterization of 

the trachea (micro-tracheostomy; a catheter in the trachea stimulates cough) with periodic 

administration of saline with antibiotics, mucolytics for 14-15 days is used. 

5. Mucolytic drugs. They use mainly "proper mucolytic drugs": pulmozyme (DNase), 

acetylcysteine (mukomist, mukobene, local, mistarbon), carbocisteine (mucopront, fluvic, 

mucodin), fluifort (carbocysteine lysine salt), including in the form of inhalation. Additionally, 

other anti-cough drugs are used: mucolytic drugs with an expectorant effect - bromhexine (solvin), 



ambroxol (ambrobene, lazolvan, mucobron) and "expectorant" herbal remedies (breast fees, 

sinupret, travisil, bronchicum, spilled and others), which enhances mucolytic therapy. 

6. In the presence of obstruction bronchodilators are used: atrovent, salbutamol, berotek, 

aminophylline. 

7. Physiotherapy. During an exacerbation, an UHF electric field is prescribed (3-4 procedures) and 

then microwave therapy (6-12 procedures), and then electrophoresis with 1% copper solution and 

0.25% nicotinic acid solution or 2-5% aqueous iodine solution or 0 , 2% platyphylline solution 

(obstructive syndrome) or 0.1% dionin solution (with severe cough).  There is electrophoresis with 

1-5% calcium solution, inductothermy or ultrasound therapy in the period of subsiding. UFOs of 

the chest, paraffin or ozokerite applications on the chest are also used. 

8. Physiotherapy (breathing, restorative gymnastics), is prescribed during all periods of the disease 

using postural (positional) drainage and vibration massage after the elimination of the main 

symptoms of exacerbation (temperature, DN, circulatory failure, changes in blood composition 

and other general disorders). For postural drainage, the patient is given a Quincke position (head 

down with a raised pelvic end), which ensures drainage of secretions from the basal segments of 

the lower lobes of both lungs. This position is achieved by hanging the patient's torso from the bed 

- "hands rest on the floor", using inclined surfaces or performing a handstand against the wall. In 

this position, the patient should be 5-10 minutes, performing cough movements. The procedure is 

carried out 2-3 times a day. 

9. Stimulating treatment and vitamin therapy: vitamins of group B, C, E, A, calcium pantothenate, 

nicotinic acid with trace elements and stabilizers of cell membranes (Essentiale) and cell energy 

balance (Riboxin, ATP-long). Adaptogens are shown: pantocrine, imunal, tinctures of Rhodiola 

rosea, leuzea, Chinese magnolia vine, ginseng and others. Dimephosphon, thymalin, sodium 

nucleinate, B-activin, immunoglobulins. To improve microcirculation in the lungs, drugs such as 

Sermion, Trental, Complamin are shown. 

10. Treatment of bronchiectasis is surgical, the optimal timing is determined in each case 

individually, and the child's age is not a reason for postponing the operation. The aforementioned 

conservative treatment is used as a preoperative preparation, in the postoperative period and in the 

case of relative (in children with cylindrical bronchiectasis of individual segments without signs 

of purulent inflammation) and absolute contraindications to surgery (BE with diffuse bilateral 

bronchiectasis, with more than 12-13 segments affected, as well as with distinct pulmonary heart 

failure, amyloidosis). The volume of the operation is determined according to bronchographic data 

and is specified during the operation. Resection of a lobe, several segments of two lobes of the 

lungs (with right-sided localization), rarely the entire lung is performed. In the case of bilateral 

localization of BE, the operation is performed in two stages with an interval of 6-12 months. 

 

Prevention of CB and BE 

Primary prevention consists in the prevention and timely, correct treatment of acute infectious 

respiratory processes in children, in the elimination of extrapulmonary foci of acute and chronic 

inflammation (sinusitis, tonsillitis, caries, etc.). To prevent the formation and progression of 

broncho-obstructive syndrome, it is important to eliminate pathogenic risk factors for obstructive 

pulmonary pathology (tobacco smoke, aggressive industrial factors), vocational guidance, which 

determines the prognosis of the disease. 

Secondary prophylaxis is carried out under the dispensary supervision of a local pediatrician, 

family doctor and pulmonologist throughout childhood. It is advisable to recommend that parents 

maintain a certain air humidity in the patient's room using humidifiers and install an air ionizer. 

The frequency of observation is determined by the pediatrician individually: on average, 4 times 



a year with physiotherapeutic procedures (electrophoresis, UFO, diathermy, aerosol therapy), 

massage, stimulating therapy, phytotherapy for a month. Used in the treatment of speleotherapy in 

the mines of an artificial microclimate with a dry sodium chloride mixture. Sanatorium treatment 

for children with chronic bronchopulmonary diseases is best done in the warm season during the 

period of remission (after the sanitation of the bronchial tree in the case of BE). 

 

Chronic obliterating bronchiolitis is a disease that is a consequence of acute obliterating 

bronchiolitis, the morphological substrate of which is obliteration of bronchioles and arterioles of 

one or more parts of the lungs, leading to impaired pulmonary blood flow and the development of 

pulmonary distention. Children with COB make up approximately 1% of patients with chronic 

recurrent lung disease. 

 

Etiology. The onset of the disease is associated with the transferred severe acute bronchiolitis 

against the background of respiratory syncytial or adenovirus infection in the first or second year 

of life. 

Pathogenesis. The pathological mechanisms of development of chronic obliterating bronchiolitis 

have not been deciphered. There are two variants of the disease: "constrictive" variant and 

"proliferative". With "constrictive" bronchiolitis, fibrosis and cicatricial changes are localized 

mainly in the terminal bronchioles, which leads to limited areas of pneumosclerosis, and areas of 

alveolar swelling appear in unaffected lung structures. Endarteritis develops, which, along with a 

mechanical obstruction of capillary blood flow through the areas of sclerosis and alveolar swelling, 

causes a decrease in pulmonary blood flow, the formation of a pulmonary heart. The constrictive 

variant of COB is "chronic obstructive pulmonary disease". With the proliferative variant of COB, 

the fibrous and sclerotic process spreads through the alveolar passages and there is "obliterating 

bronchiolitis with pneumonia, which is organized." Diffuse patchy interstitial changes, and during 

functional studies - expressive restrictive and / or obstructive ventilation disorders are on the 

radiograph 

Clinic. Separate unilateral "total" form of COB (McLeod's syndrome), unilateral focal, bilateral 

focal, partial COB. The most common symptom in the clinic is cough, often with sputum, broncho-

obstructive syndrome. Their severity increases as the process spreads. Physically, a weakening of 

breathing in the affected lung is noted, there are also constant moist rales. Radiographically, there 

is a depletion of the pulmonary pattern, displacement of the heart towards the lesion, 

hyperventilation of both lungs with bilateral focal and partial lesions. There is no contrast filling 

of the bronchi of the 5-6th generation and below on the bronchogram. According to the results of 

laboratory examination, more than half of the children show an increase in immunoglobulin E, 

hypoxia and hypercapnia. All patients have dysfunctions of external respiration with a 

predominance of obstructive ventilation disorders. 



 

Plain chest x-ray in direct projection in McLeod's 

syndrome. Chest asymmetry. The left lung is reduced 

in volume, its transparency is increased due to the 

depleted vascular pattern. Dilated bronchi with a 

sealed wall are visualized in the projection of the root 

of the left lung. The mediastinum is displaced to the left 

(Belenkaya O. I., Afanasyeva N. I., Yudin A. L.). 
 

 

 

 

 

 

 

 

Inspiratory (a) and expiratory 

(b) CT. Middle zone. 

a) Poorly defined areas of 

reduced density (symptom of 

"mosaic lung") are defined in 

the left lung. 

b) These areas become more 

pronounced when examining 

on exhalation - a symptom of 

an air trap. 

 

Treatment. There is no pathogenetic therapy. Patients need high-calorie food. We need periodic courses of 

antioxidants, vitamins with trace elements, herbal medicine, and adaptogens. Climate therapy is shown, 

especially high mountain resorts, massage, LPK, hardening.  The patient is constantly observed by a 

pulmonologist and is registered with disability. 

 

Fibrosing alveolitis is manifested by diffuse damage to the alveolar and interstitial tissue of the lung, 

followed by the development of pulmonary fibrosis. The leading pathogenetic role belongs to the 

circulating immune complexes, which are deposited in the vessels of the lungs, or the direct toxic effect 

of the substance on the lung tissue. The detection rate has not been established in children. 

  Idiopathic, exogenous and toxic fibroising alveolite are distinguished. 

Fibroising alveolites 
Exogenous alveolite Influence of dust of animal and inorganic origin, food allergens, 

medicines, other substances 
Toxic alveolite Inhalation of poisonous substances, toxic effect on the lung tissue of 

chemical substances and medicinal preparations (cytostatics, 

nitrophaenas, ganglio-crystals, sulfanylamides, propranolol, etc.) 

Idiopathic fibrosis 

alveolite or 

progressive 

interstitial fibrosis 

(Hammen-Rich 

syndrome) 

Initially a chronic disease of unknown etiology with localization of the 

main pathological process in the interstitial lungs. The relationship 

between individual types of collagen of the lungs is altered and the 

structure of the fibers that are formed is broken. Autoimmune processes 

are important in the formation of the disease. In patients, phenomena 

characteristic of collagenoses (anti-nuclear antibodies, rheumatoid factor, 

organoleptic antibodies, hypergammaglobulinemia) have been identified. 

An allergic delayed (IV) reaction is also thought to occur in idiopathic 

fibroising alveolite. 
 



First dyspnea during exercise is noted, then at rest, fatigue, cough, usually dry, signs of chronic hypoxia 

appear: physical retardation, acrocyanosis, drumsticks, chronic cor pulmonale, arthritic syndrome, 
polycythemia in the clinical picture 

 

 Auscultatory data is a gentle, like "cellophane crackle", unstable, diffuse crepitus. 
The X-rays show a diffuse decrease in the transparency of the lungs, high standing of the diaphragm, a 

picture of the «cellular lung», that is, signs of interstitial fibrosis.  Functional lung research reveals 

restrictive disorders. 

 

  
Minenkova T.A. and co-author 

 

The average life expectancy of patients with a chronic course of the process in the absence of 

treatment is 4-6 years, depending on the rate of progression. Therefore, the earlier complex therapy 

is started, the more effective it is. Combined therapy with GCS is recommended for at least one 

and a half months at a dose of 1.0-1.5 mg per 1 kg of body weight per day, and then with cuprenil 

up to 9-12 months (250 mg per day). With their insufficient effectiveness and further progression 

of the process, immunosuppressants (cyclophosphamide or azathioprine), penicillamine are added. 

The maintenance dose of prednisolone is 10-15 mg per day. 

 

Malformations of the bronchi, lungs and pulmonary vessels (see Appendix 1) 

 

Anatomical and functional status of lungs 

Variant of the 

norm 

minor deviations of organ structure from generally accepted norms don’t 

have clinical significance 

Anomaly congenital defects that usually do not manifest themselves clinically and do 

not affect the function of the organ (differ from the "normal variant" only 

in the degree of changes) 

Developmental 

defect 

Functional disorders and/or disease manifestations already exist or may 

occur. 
 

The frequency of developmental defects in patients with chronic lung diseases (CLD) ranges from 1.5 to 

50 per cent or more, which is obviously linked to the lack of clarity of diagnostic criteria. 

 

 

 

 

 



6. Materials for methodological support of the lesson. 

6.1. Tasks for self-examination of the initial level of knowledge and skills / with the submission of 

standards of answers at the end of the block of tasks - tasks of the II level; tests of various types 

also with response standards /: 

1. The modern definition of chronic nonspecific bronchopulmonary diseases (COPD). 

2. Etiopathogenesis, clinical course and additional methods for diagnosing congenital 

malformations and COPD in children. 

3. Risk factors for the development of COPD in children. 

4. Consider the principles of rational therapy, issues of organizing rehabilitation measures for 

COPD in children 

6.2. The information necessary for the formation of knowledge and skills can be found in the 

textbooks: / services, main literary sources, indicating pages /: 

- basic: 

1. Volosovets O.P, Snisar V.I. Recommendations for heart-healthy reanimation for children. A 

methodical colleague. Dnipropetrovsk: ART-PRES, 2015.48 p. 

2. D 362 State form of medicines, tenth edition. Kyiv, 2018 https://moz.gov.ua/uploads/1/5052-

dn_20180510_868_dod_2.pdf 

 

3. Differential diagnosis of the most common diseases of childhood. Textbook / ed. V.M. Dudnyk, 

1st edition. Vinnytsia: Nilan Ltd., 2017. 560 p. 

4. Karen J. Markdante, Robert M. Kligman. Fundamentals of Pediatrics according to Nelson: 

translation of the 8th English. edition: in 2 volumes. Volume Kyiv: VSV "Medicine", 2019. XIV, 

378 p. 

5. Karen J. Markdante, Robert M. Kligman. Fundamentals of Pediatrics according to Nelson: 

translation of the 8th English. edition: in 2 volumes. Volume Kyiv: VSV "Medicine", 2019. XIV, 

426 p. 

6. Kryuchko T.A, Abaturov A.E, Kushnereva T.V Pediatrics: textbook (University IV level. A); 

under ed. AND. T.A. Kryuchko, А.Е. Abaturov. Kiev: VSI "Medicine", 2020. 224 p. 

7. Emergencies in pediatric practice: Textbook. way. for students. med. ZVO, interns. - 2nd type. 

Recommended by the Ministry of Education and Science, Recommended by the Academic 

Council of NMU. O.O. Bogomolets / Marushko Y.V, Chef G.G etc. Kyiv: VSV "Medicine", 2020. 

440 p. 

8. Pediatrics: a national textbook: in 2 volumes / Ed. prof. Berezhnogo V.V Kyiv, 2013. Vol.1. 

Kyiv, 2013. 1040 p. 

9. Pediatrics: a national textbook: in 2 volumes / Ed. prof. Berezhnogo V.V Kyiv, 2013. Vol.2. 

Kyiv, 2013. 1024 p. 

10. Pediatrics: a textbook for students. higher education institutions IV level of accreditation. / for 

ed. prof. O.V Severe. View. 5th, ed. and add. Vinnytsia: Nova Kniga, 2018. 1152 p.: ill. 

11. Order of 13.01.2005 №18. On approval of protocols for providing medical care to children in 

the specialty "Children's Pulmonology" 

 

- additional: 

1. Okhotnikova E.N. Urgent issues of rational antibiotic therapy of inflammatory diseases of the 

lower respiratory tract in children's practice / E.N. Okhotnikova, E.V. Ponochevnaya, E.V. 

Sharikadze [and others] // - "Child's Health" magazine. - No. 2 (t 61). - 2015. - P.16-20. 

https://moz.gov.ua/uploads/1/5052-dn_20180510_868_dod_2.pdf
https://moz.gov.ua/uploads/1/5052-dn_20180510_868_dod_2.pdf


2. Gonchar M. O., Riga O. O., Penkov A. Yu. Principles of providing palliative assistance to 

children / M. O. Gonchar, O. O. Riga, A. Yu. Penkov. - Kharkiv: KhNMU, 2016 .-- 112 p. 

3. Belenkaya O.I, Afanasyeva N.I, Yudin A.L Swire-James syndrome (McLeod's syndrome) // 

Radiology-practice. - 2009. - No. 3. - S. 21-24. 

 

6.3. Orientation map for independent work with literature on the topic of the lesson. 

№ Basic tasks Guidance Answers 

1 2 3 4 

1. Learn concepts: COPD. To give the definition of 

COPD. 

To indicate what lies at 

the heart of COPD. 

2. 

 

Etiology. To indicate the reason for 

the development of the 

disease 

To note that congenital 

malformations of the 

lungs, hereditary diseases 

of the lungs are essential 

3. Pathogenesis. To highlight the main links 

of pathogenesis. 

 

4. Clinic. To characterize the clinical 

manifestations in COPD. 

To determine the clinical 

manifestations of various 

conditions that are 

classified as COPD.  

5. 

 

Differential Diagnosis. To characterize the most 

common disease with 

which it is necessary to 

carry out differential 

diagnosis. 

 

6. Treatment.  To know the principles of 

treatment of various 

diseases related to COPD 

7. Prevention. To point out the basic 

principles of 

prevention. 

To know the principles of 

prevention of various 

diseases related to COPD 

 

7. Materials for self-control of the quality of training. 

A. Questions for self-control: 

1. Definition, classification, predisposing factors, signs of chronic lung disease in children. 

2. Chronic bronchitis: risk factors, classification, pathogenesis, diagnostic criteria (clinical, 

laboratory, instrumental). 

3. Bronchiectasis: definition, etiology and pathogenesis, clinical picture. 

4. Bronchiectasis: diagnostics (laboratory, instrumental, bronchoscopic examination) 

5. Cystic fibrosis: definition, etiology and pathogenesis, clinical picture, diagnostic criteria. 

6. Congenital malformations of the respiratory system: classification, malformations associated 

with underdevelopment of bronchopulmonary structures (agenesis, aplasia, hypoplasia of the 



lungs), malformations of the lungs (congenital lung cyst, lung separation, congenital 

bronchiectasis). 

7. Often malformations of the wall of the trachea and bronchi: 

- tracheobronchomalacia (Munier-Kuhn syndrome) tracheobronchomalacia; 

Williams-Campbell syndrome (ballooning bronchiectasis syndrome) limited developmental 

defects of the wall of the trachea and bronchi: congenital tracheal stenosis; congenital lobar 

emphysema; diverticula of the trachea and bronchi tracheo- and bronchoesophageal fistula. 

8. Kartagener's syndrome. 

9. Differential diagnosis of COPD and BA, the principles of basic therapy in COPD. 

 

B. Tests for self-control with reference standards: 

1. A 12-year-old child has been diagnosed with chronic bronchitis after suffering whooping 

cough. At this time, there is a period of exacerbation. A hemophilic bacillus is inoculated from 

the sputum at a concentration of 105 in 1 ml. Do you need an antibiotic? 

A. Penicillin 

B. Oxacillin 

C. Cloxacillin 

D ampicillin 

E. Lincomycin 

2. Valya K. suffers from cystic fibrosis. Infiltration of the lower lobe of the right lung with a 

clear border from above, with displacement of the mediastinal organs to the right was detected 

with the next exacerbation on the roentgenogram. What complication should be diagnosed? 

A. Atelectasis of the lower lobe of the right lung 

B. Atelectasis of the lower lobe of the left lung 

C. Right-sided pneumothorax 

D. right-sided pneumonia 

E. Right-sided pleurisy 

3. Katya S. is 7 years old. From the age of 3, after starting attending kindergarten, she suffers 

from frequent repeated bronchitis and pneumonia, from the age of 5 she was diagnosed with 

chronic sinusitis. A deformation of the bronchovascular pattern in the lower sections is 

noticeable on the roentgenogram, the heart is dextracardia. What is your likely diagnosis? 

A. Cystic fibrosis 

B. Bronchial asthma 

C. tracheobronchomegaly 

D. Kartagener's syndrome 

E. Tetralogy of Fallot 

4. The child is 11 months old. From the first days of life he is worried about a constant cough, 

sputum is hard to come out. Lagging behind in physical development, cyanosis of the nasolabial 

triangle, there is a large number of wet and dry wheezing over the lungs. Sweat electrolytes is 

130 mmol / l. What is your likely diagnosis? 

A. Chronic bronchitis 

B. Chronic pneumonia 

C. Cystic fibrosis 

D. Acute obstructive bronchitis 

E. Bronchiolitis 

5. Nikolai K. is 13 years old. From 3 years of age, right-sided lower parts of pneumonia were 

observed 2-4 times a year. Until the age of 3 he was not sick. After 7 years, he constantly 

complains of cough with discharge of a large amount of purulent sputum in the morning. Above 

the lungs - the sound in the projection of the lower lobe is constantly heard, small and medium 

bubbles, moist rales. What is your likely diagnosis? 

A. Chronic bronchitis 

B. Chronic pneumonia 



C. Cystic fibrosis 

D. Whooping cough 

E. Bronchiectasis 

Correct answers (1-D, 2-B, 3-D, 4-C, 5-E) 

 

В. Self-control tasks with answers: 

Task 1. An 8-year-old patient complains of subfebrile condition for 1 month, dry cough, 

shortness of breath during exertion. X-ray revealed the presence of pleural effusion. It was found 

in the study of pleural effusion: specific gravity - 1.026, protein level - 38 g / l. during cytological 

examination, lymphocytes, single mesothelial cells predominate. 

 

Exercise 

1. Make a diagnosis 

2. Specify the radiological signs 

characteristic of pleurisy. 

3. Characterize the effusion. 

4. Indicate the etiology of the 

disease for which these parameters 

are characteristic. 

5. What is the further tactics of 

treatment. 

Answer 

1. Exudative pleurisy. 

2. Intense eclipse, indistinctness of the sinuses, 

displacement of the mediastinum to the healthy side. 

3. The nature of the effusion is serous exudate (increased 

density, high protein level) and cytological studies indicate 

the process of tuberculous etiology. 

4. It is possible to envisage the process of tuberculous 

etiology. 

5. Appointment of specific therapy. 

Task 2. A child, 5 years old, has left-sided lower-frequency pneumonia 2-3 times a year. There 

are no indications for foreign body aspiration, no allergic reactions. Objectively: asymmetry of 

the chest (on the left, sunken in the anterolateral region), on the left - in the projection of the 

lower lobe, breathing is weakened, fine bubbling rales. On the Rg-gram - there is a decrease in 

hemithorax, a decrease in pneumatization, a higher level of the diaphragm on the left. IgE - 29 

IU / ml, sweat chlorides - 38 mmol / l. 

 

Exercise 

1. Determine the most likely 

diagnosis. 

2. What additional research 

methods will confirm the 

diagnosis? 

3. Indicate the principles of 

treatment. 

4. What are the tactics of a family 

doctor? 

5. Determine the methods of 

medical examination and 

rehabilitation 

Answer 

1. Hypoplasia of the lower lobe of the left lung 

2. Bronchography 

3. Operational 

4. Prevention of COPD 

5. Respiratory gymnastics, exercise therapy, 

aerofitotherapy, immunomodulators 

Problem 3. Vasya M., 2 years old. From the first pregnancy, which took place with toxicosis 

of the second half, gentle timely, with weakness in labor, was born in asphyxia (2 points 

according to the Apgar school), was on artificial lung ventilation for 3 days. There are frequent 

recurrent obstructive bronchitis, pneumonia. In the last six months, during the period of 

remission, tachypnea, cyanosis of the nasolabial triangle has been noted. There is a clear 

deformation of the bronchovascular pattern on the roentgenogram. Sweat chlorides is 30 mEq  

 

Exercise 

1. What is your diagnosis? 

2. Carry out differential 

diagnostics. 

Answer 

1. Bronchopulmonary dysplasia. 

2. Cystic fibrosis, Hammen-Rich syndrome, Williams-

Kembel, Kartegener syndrome. 



3. What additional examination 

methods are required to confirm 

the diagnosis? 

4. What is your therapeutic 

tactics? 

5. Methods of medical 

examination and rehabilitation. 

3. Bronchoscopy, bronchography, tomography of the 

lungs. 

4. Symptomatic therapy, treatment of intercurrent 

infections. 

5. "D" accounting, drugs with a mild vaccination effect 

(ribomunyl, bronchomunal), aerophytotherapy, 

aromatherapy, reflexotherapy. 

 

8. Materials for classroom self-study: 

8.1. The list of educational practical tasks that must be completed during the practical (laboratory) 

lesson: 

1. To collect anamnesis, highlight data that indicate the disease. 

2. To identify the most informative signs of the disease during an objective and laboratory and 

instrumental examination of the patient. 

3. To establish a clinical diagnosis according to the modern classification. 

 

9. Guidance materials for mastering professional skills: 

9.1. Methodology for performing the work, stages of implementation: 

1. Evaluate the data obtained from the anamnesis of life and illness, highlight risk factors 

2. Conduct a clinical examination of the patient. 

3. Draw up a plan for additional examination. 

4. Evaluate the results of laboratory and instrumental examination. 

5. Formulate a clinical diagnosis according to the classification. 

6. Prescribe treatment that is appropriate for the specific situation 

 

10. Materials for self-control of mastering knowledge, abilities, skills provided for by this 

work. 

10.1. Tests of different levels (or tests that are part of the bank for the rector's control): 

 

1. Child is 5 years old. It is the 5th day of the disease with right-sided lower lobe pneumonia. The 

child's condition deteriorated: shortness of breath and abdominal pain appeared when breathing, a 

sharp rise in temperature up to 39.5°C. Objectively: a serious condition due to intoxication and 

respiratory failure, dyspnea of a mixed nature up to 35 per minute. The child lies on the right side, 

heart rate is 110 per 1 min. Percussion dulling of sound deals with the upper border, which goes 

from the spine outward to the inner corner of the scapula, where breathing is not heard. 

Leukocytosis, neutrophilic shift to the left, accelerated ESR was found in the blood. What is your 

diagnosis? 

A Pneumothorax 

B Lung abscess 

C Pleurisy * 

D Tuberculosis 

E Bronchiectasis 

2. A child is 8 years old. The condition is severe, lethargic, pale, perioral cyanosis. Expiratory 

dyspnea. Accessory muscles take part in the act of breathing. Percussion over the lungs is a boxed 

sound. Breathing is sharply weakened. Dry wheezing rales. BH is 40 per minute The boundaries 

of cardiac dullness are not expanded. Heart sounds are muffled. HRC is 120. Blood pressure is 

105/65 mm. Hg Liver is + 1 cm. Diuresis is according to age. What causes the severity of the 

condition? 

A vascular insufficiency 

B Heart failure 

C respiratory failure * 

D renal failure 



E liver failure 

3. A 10-year-old girl has bilateral pneumonia. Dyspnea is increased, body temperature is risen to 

39.7°C. Objectively: the right half of the chest lags behind in the act of breathing, the intercostal 

spaces are smoothed. Percussion tympanitis, auscultatory breathing over this area is absent. The 

borders of the heart are shifted to the left. In the blood, the total number of leukocytes is 27.5 g / 

l. What is the most likely complication? 

A Atelectasis 

B Pyopneumothorax * 

C Hydrothorax 

D Pneumothorax 

E bronchiectasis 

4. Child is 5 years old. 6-7 times a year, he suffers from acute respiratory infections, bronchitis, 

from the age of 4 he has sinusitis. Dextracardia, deformation of the bronchopulmonary pattern are 

on the R-gram of the chest organs. Determine the most likely diagnosis: 

A Kartagener's syndrome * 

B Allergic bronchitis 

C Tetrad of Fallot 

D A1-antitrypsin deficiency 

E Fibrosing alveolitis 

5. In an 11-month-old child who was admitted to the hospital for pneumonia, there was swelling 

of the cervical veins against the background of cystic fibrosis in a serious condition against the 

background of the progression of deterioration. On examination, pronounced cyanosis, pasty legs, 

tachycardia, rhythm disturbances, an emphasis of the II tone on the pulmonary arteries were 

revealed. The borders of the heart are sharply increased (more to the right), the liver is +4 cm. On 

the ECG, there are signs of right deviation. What complication can you think of? 

A Acute heart failure * 

B Acute coronary insufficiency 

C Myocardial dystrophy 

D Myocarditis 

E Neurotoxicosis 
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