
MINISTRY of HEALTHCARE of the REPUBLIC of  KAZAKHSTAN 

MARAT OSPANOV WEST KAZAKHSTAN MEDICAL UNIVERSITY  

 

 

 
 

 

 

S.P.Dosmagambetov, A.B.Tussupkaliyev, B.K.Dzhenalaev,  

V.V.Sarsenova, Zh.T.Baubekov 

 

 

DIAGNOSIS AND TREATMENT OF FOREIGN RESPIRATORY TRACT 

BODIES IN CHILDREN AT THE PRESENT STAGE 

 

(Training manual) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aktobe, 2025 



UDC: 616.2-003.6-053.2-072-08 

BBC: 54.12 

D 44 

 

Reviewers: 

Jakanov M.K.- Doctor of Medical Sciences, Associate Professor Head of the 

Department of General Surgery, Marat Ospanov West Kazakhstan Medical 

University 

Sarbassova A.E.- Candidate of Philological Sciences, Associate Professor of  

Foreign Philology and Translation Studies Department, K.Zhubanov Aktobe 

Regional University                                                               

 

Authors: 

Dosmagambetov S.P., Professor, Department of Pediatric Surgery, Marat Ospanov 

West Kazakhstan Medical University  

Dzhenalayev B.K., Professor, Department of Pediatric Surgery, Marat Ospanov 

West Kazakhstan Medical University 

Tussupkaliyev A.B., Associate professor, head of the Department of Pediatric 

Surgery, Marat Ospanov West Kazakhstan Medical University  

Baubekov Zh.T., Associate professor, Department of  Pediatric Surgery, Marat 

Ospanov West Kazakhstan Medical University 

Sarsenova V.V., assistant, Department of  Pediatric Surgery, Marat Ospanov West 

Kazakhstan Medical University 

 

Diagnostics and treatment of foreign bodies of respiratory tract in children at the 

present stage: Educational manual/ Dosmagambetov S.P., Tussupkaliyev A.B., 

Dzhenalaev B.K., Sarsenova V.V., Baubekov Zh.T.//Aktobe: Marat Ospanov West 

Kazakhstan Medical University, 2025. P. 39  

 

ISBN 978-601-12-5814-2 

 

This manual describes the principles of diagnosis and treatment of foreign bodies 

of the respiratory tract in children at the present stage, taking into account medical 

achievements. 

 

 

Approved and permitted for publication by the decision of the Academic Council, 

protocol  No. 3(831) dated November 6, 2025. 

 

 

 

© Marat Ospanov West Kazakhstan Medical University  

© S.P.Dosmagambetov, A.B.Tussupkaliyev, B.K.Dzhenalaev,  

V.V.Sarsenova, Zh.T.Baubeko 

 



 

 

Content 

 

List of abbreviations, symbols, symbols ……………………………………   3 

Introduction  …………………………………………………………………  4 

Main part  ……………………………………………………………………  5 

1.  Classification of foreign bodies of the airway  …………………………..   

2.  Diagnostics of foreign bodies of airways 7 

3. Removal of foreign bodies of the respiratory tract in children 12 

4.  Algorithm of diagnostics of foreign bodies of airways 25 

5.  Clinical case presentation 28 

Opinion 30 

List of sources used 31 

Annex (Measuring and monitoring equipment)  39  

 

 

 

List of abbreviations and symbols 

 

FB - a foreign body 

FBA - Foreign body of the airway 

FLS - Fibrolaryngoscopy 

BS - Bronchoscopy 

FBS - Fibrobronchoscopy 

CT  - Computer tomography scan 

MSCT - Multi Slice Computed Tomography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Introduction 

Pathological conditions arising from the aspiration of foreign bodies into the 

respiratory tract are serious life-threatening conditions of the child and require 

urgent treatment. Studies have shown that foreign bodies in the respiratory tract 

occur at a rate of 0.66 per 100,000 children. In the U.S. in 2001, 537 children aged 

14 and under were treated in emergency departments for episodes of asphyxiation 

associated with the aspiration of foreign bodies. According to US National Security 

Council statistics for 1995, mechanical strangulation caused 5% (167) of fatalities 

from accidents among children under four years of age. 

Foreign bodies (FB) in the structure of pathological conditions of the bronchial tree 

make up 2-8%. Children aged 1 to 4 years with foreign bodies of the airway (FBA) 

account for up to 90 per cent. The behavioral and anatomical-physiological 

characteristics of children in this age group include reduced chewing ability. The 

absence of molar teeth in children reduces their ability to chew food sufficiently, 

leaving large chunks for ingestion. During meals, children often laugh, cry, scream. 

This increases the likelihood that a sudden or deep breath may occur with food in 

the mouth and lead to aspiration. Children often put non-food items in their mouths. 

However, aspiration of foreign bodies into the respiratory tract is also observed in 

other age groups. Even in infants, there is aspiration of foreign bodies, despite the 

fact that they are not able to crawl and find things or independently collect objects 

and put them in the mouth. The older children in the family, trying to help feed, put 

foreign objects in the child’s mouth. Due to more pronounced anatomical and 

physiological features, infants are more likely to aspirate than older children. 

Foreign bodies enter the respiratory tract in children without supervision from adults 

when the child takes small parts of toys, items on the floor, when feeding nuts, seeds. 

The likelihood of aspiration of foreign bodies increases in neurological disorders 

that are accompanied by decreased protective reflexes in the mouth, throat, and 

larynx, and impaired swallowing (bulbar paralysis). 

As most researchers indicate, when removing a foreign body, features of anesthesia 

matter. In this case, the choice of anesthetic, ventilation during the procedure, 

prevention of hypoxemia play a big role. Bronchoscopy is the standard procedure 

for identifying and removing a foreign body of the respiratory tract. The use of 

flexible or rigid bronchoscopy has been a subject of debate for decades. According 

to many researchers, the advantage of rigid bronchoscopy is the ability to ventilate 

the lungs, and the use of optical forceps allows for ventilation to be maintained under 

positive pressure during manipulation of the foreign body. The flexibility of the tip 

of the endoscope, better ability to remove peripherally located foreign bodies, as 

well as the removal of circular and oval objects using the Fogarty catheter, cryozoda 

and others are advantages of Fibrobronchoscopy. In complex and unsuccessful 

bronchoscopic removals, especially distal foreign bodies, bronchotomy is necessary, 

which according to various authors makes up about 3% of cases. 

 

 

 



Key piece 

 

Internationally recognized as the most dangerous items inhaled into the respiratory 

tract are small, solid products such as nuts and seeds [12, 13, 14]. However, the type 

of foreign body that aspirates into the airways varies from country to country. 

Studies have shown that children in the US are most likely to suffocate from 

sunflower seeds, in Egypt from watermelon seeds, and in Finland, where fish 

consumption is widespread, most episodes of FBA occur due to fish bones [15]. 

 

Jianmin Liang et al. (2015) divided all FBA into four types: plant-based (91.5%), 

bone-based (1.2%), plastic and metal (0.6%), and others (6.7%). FBA was found in 

the right bronchus in 1042 cases (52.1%), in the left bronchus in 782 cases (39.1%), 

in the larynx in 148 cases (7.4%), and in both bronchi in 28 cases (1.4%) [16]. 

 

Saki N. and co-authors (2015) divide FBA into two groups: of organic and inorganic 

origin [17]. Joshua D. Rovin et al. (2015) indicate that organic FBA predominates 

[18]. Plant types of FBA are more problematic than inorganic substances because 

they absorb moisture in humid environments, leading to swelling, thereby increasing 

obstruction in the airways distally. They are also more likely to cause intense 

inflammatory reactions, swelling, and granulation tissue. 

 

In a review of 1,060 cases by Xu Y. and co-authors (2017), 479 patients had foreign 

bodies in the left bronchus (47.6%), 457 had foreign bodies in the right bronchus 

(45.3%), and 71 had foreign bodies in the trachea (7.1%) [19]. 

 

Herek D. et al. (2017) studied the results of computed tomography in 118 children 

and concluded that with age, the sub-optimal angle decreases, making the right 

bronchus almost an extension of the trachea (Figure 1). 

 

  
Figure 1. Measurement of the right and left bronchial angles on the coronal reformatted 

computer tomography of a 16-year-old boy. Note the location of the subcarinal (A) angle and the 

interbronchial (B) angle of the coronal re-formatting of the images of the computer tomography 

of a one-year-old boy. 

 

In older children and adults, this characteristic leads to a tendency to aspirate foreign 

bodies directly into the right main bronchus. However, in children aged 10 years and 



younger, the subcarinal angle is wider, which may contribute to the aspiration of 

foreign bodies into the left main bronchus or equally into both main bronchi [20]. 

 

Classification of foreign bodies of the respiratory tract. 

 

Of the many classifications proposed, the most convenient in practical health care, 

in our opinion, are the following: 

 

Grebnev P.N., Rokitsky M.R. et al (2002)  

● Exogenous and endogenous; 

● Organic and inorganic; 

● Rounded, sharp, cutting, cylindric, irregular shape; 

● X-ray and non-reantgenocontrast; 

● By localization: foreign bodies of larynx, trachea, bronchus (right, left, 

main, intermediate, segmental) lung 

● By the degree of fixation: free-keeping, running, migratory, fixed, injected. 

● Depending on the clinical course: uncomplicated, complicated.  

 

PDL «Asphyxia» MZ RK (2016) distinguish the following forms: 

● disease course: acute, chronic 

● by degree of obstruction:  partial obstruction , complete obstruction of the 

airway   

 

 

Diagnosis of Foreign Bodies in the Respiratory Tract 

 

The diagnosis of foreign bodies in the airways is based on medical history, clinical 

manifestations, and chest X-rays. Most parents report a history of sudden 

deterioration in the child's condition after a foreign body enters the airways. 

However, it is not always possible to determine that the sudden onset of severe 

symptoms is due to foreign body aspiration, which significantly complicates early 

diagnosis [21]. Rodriguez H et al. (2012) identified three clinical phases in foreign 

body aspiration. In the initial stage, airway obstruction leads to choking and 

coughing fits. In the second stage (asymptomatic phase), these symptoms decrease. 

The third stage is characterized by complications such as pneumonia, atelectasis, 

lung abscess, etc. [22]. 

 

The main classic symptoms of foreign bodies in the airways are sudden, severe 

coughing, shortness of breath, and changes in percussion sounds. However, foreign 

bodies do not always present with typical clinical features, making their detection 

challenging. In an analysis of the medical histories of 74 patients with confirmed 

foreign body aspiration, Soudabeh Haddadi et al. (2015) found that the most 

common complaints were unproductive cough (48.6%), wheezing (44.3%), and 

respiratory disorders (18.6%). The most common findings on physical examination 

were decreased breath sounds on one side (62.3%) and generalized wheezing 



(26.1%). The patient's history, especially initial suspicion of aspiration, coughing, 

wheezing, and respiratory distress, can aid in the diagnosis of foreign body aspiration 

[23]. 

 

The key to diagnosing foreign bodies in the airways is a thorough medical history. 

Asphyxiation followed by acute coughing is the most common manifestation. The 

effectiveness of physical examination and radiographic studies in diagnosing foreign 

bodies in the airways is relatively low [24]. Janahi IA et al. (2017), based on an 

analysis of 300 cases, found that among children with bronchoscopically confirmed 

foreign body diagnoses, coughing was present in 79.1% and choking in 71.4% of 

children. However, the specificity of these symptoms was low, at 36% and 31.1%, 

respectively. Thus, the authors concluded that reliance on these symptoms alone is 

insufficient for an accurate diagnosis of foreign bodies in the airways [25]. The same 

authors concluded that accurate diagnosis of foreign bodies in children requiring 

urgent intervention will always be challenging. Unlike adults, young children cannot 

indicate foreign body aspiration, so diagnosis relies heavily on parental reports, 

clinical data, symptom onset, and duration. Chest X-rays are commonly used in these 

cases, but they often do not show abnormalities. Therefore, a high index of suspicion 

is crucial for early diagnosis of foreign bodies in the airways [26].Most researchers 

[27, 28, 29, 30] point to the following predictors of foreign body aspiration: 

● medical history 

● intense cough, whistling breath, vomiting, pallor 

● cyanosis or short episodes of apnea 

● recurring cough 

● emphysema and pneumothorax, pneumonia, mediastic displacement 

● Atelectasis, mediastinum. 

     

     All children suspected of FBA are recommended to undergo chest X-rays [31]. 

The presence of a radiopaque foreign body in the respiratory tract makes diagnosis 

easy; however, only about 10% of aspirated foreign bodies are radiopaque. Brian S. 

and co-author (2015) pointed out that a normal X-ray occurs when the foreign body 

is located in the larynx or trachea. When the foreign body descends to the level of 

the bronchi and a valve mechanism develops, more often at the level of the main 

bronchus, one-way hyperinflation (emphysema) of the lung, atelectasis, and 

mediastinal displacement [32] can be revealed. Hakan Taşkınlar and co-author 

(2017) reported that the most common indirect manifestation of FBA is localized 

obstructive emphysema or air retention. The progression of foreign bodies into the 

more distal parts of the tracheobronchial system causes impaired ventilation, as well 

as inflammation and granulation in the mucosa, especially if they have an organic 

nature, which eventually leads to pneumonia, atelectasis, bronchiectasis, or 

bronchopleural fistulas (Figure 3). 

 



 
Figure 2. Mechanism for the development of lung changes depending on the type of 

bronchial off-road disturbance 

 

 

 
Figure 3.  (A) Hyperpneumatics of left lung due to reverse valve effect of peanuts. (B) 

Total atelectase of left lung. (C) Almost complete obstruction of the right main 

bronchus with a plastic cap. (D) Removing the cap with tongs. 

 

Other radiological manifestations included mediastinal shift in seven (5.6%), 

localized atelectasis in seven (5.6%), and pulmonary infiltration in only six (4.6%) 

of cases with confirmed FBA diagnosis. Additionally, chest X-rays did not show 



visualization results in 64.8% of patients with confirmed FBA diagnosis. The 

authors attributed this to a relatively short interval between aspiration and X-ray 

performance, partial obstruction of the airways, the inability to obtain an X-ray of 

exhalation due to the age of the child, and the absence of radiopacity of organic 

foreign bodies in most cases [33]. In a study of 343 children's X-ray results by Mu 

L.C. et al. (1990), the results were positive in 68% of cases, with foreign bodies 

localized in the trachea in 22% and laryngeal localization resulting in non-

informative X-rays. The most common positive radiological signs in children with 

bronchial foreign bodies were obstructive emphysema in 62% and mediastinal 

displacement in 55% of cases. The frequency of serious complications depended not 

only on the size and location of the foreign body but also on the time elapsed after 

aspiration [34]. A study by A. Hitter et al. (2011) indicated that chest X-rays in 

inspiration and expiration, often performed as a first-line X-ray examination, have 

low sensitivity and specificity [35]. Puja D et al. (2017) found in their study of chest 

X-rays that obstructive emphysema was the most common radiological feature 

(56%), and chest X-rays were normal in 8% of cases [36]. Taskinlar H et al. (2017) 

did not find any visualization results on chest X-rays of 236 children with confirmed 

FBA in 64.8% of cases [37]. Thus, the results of radiological examination in children 

suspected of FBA vary among different researchers, but all emphasize that the 

radiological picture depends on the nature of the foreign body, its localization, the 

time elapsed since aspiration, and the degree of airway obstruction. The absence of 

direct or indirect evidence on chest X-rays does not rule out the presence of a foreign 

body. 

In all diagnostically challenging cases, a multi-slice computer tomography (MSCT) 

with subsequent image reconstruction is recommended for the identification and 

accurate localization of foreign bodies in the airways. Advances in medical imaging 

with MSCT have reduced acquisition time and improved image quality. MSCT can 

be performed in children without sedation. Various studies have shown that MSCT's 

sensitivity for detecting bronchial foreign bodies is close to 100%, with a specificity 

ranging from 66.7% to 100%. False positives are usually associated with the 

presence of a mucous plug or artifact. MSCT expedites the diagnostic process and 

can shorten the duration of rigid bronchoscopy, providing the surgeon with precise 

information about the location and size of the bronchial foreign body. MSCT can 

also visualize associated lung lesions such as emphysema, atelectasis, 

pneumothorax, and bronchiectasis. CT results may reduce the number of 

unnecessary diagnostic bronchoscopies, which are reported in the literature to occur 

in 25-90% of cases [40, 41]. 

The introduction of MSCT into clinical practice provides a three-dimensional data 

set that allows any image reconstruction to be performed with a resolution similar to 

that of native axial sections. As a result of 3D reconstruction and volume rendering, 

a virtual bronchoscopy with the possibility of examining the internal surface of the 

trachea and bronchial [42, 43] is simulated. 

Behera G. And so on. (2015) in the examination of 60 patients with FBA found that 

the diagnostic value of virtual bronchoscopy was 98.3%. They concluded that 

patients suspected of having a foreign body in their airways or chronic unexplained 



respiratory symptoms should undergo a virtual bronchoscopy computed 

tomography, to eliminate the plant foreign body in the tracheobronchial tree and 

thereby avoid general anesthesia and invasive rigid bronchoscopy [44]. 

Virtual bronchoscopy provides an excellent opportunity to outline a plan of 

measures for endoscopic removal of foreign body [45]. 

The availability and accessibility of MSCT is the main deterrent to adopting CT as 

the preferred method. 

Bronchoscopy is considered to be the final diagnostic method for FBA and should 

be performed in all patients suspected of FBA when it is not possible to exclude IT 

to reduce the risk of clinical diagnostic error [46, 47]. 

Although bronchoscopy (including rigid and flexible bronchoscopy) is considered 

to be the gold standard for diagnosis and the final therapeutic intervention with FBA, 

it remains an invasive procedure performed under anesthesia and risks developing 

complications Therefore, in children with questionable anamnesis, in the absence of 

clinical manifestations and no X-ray changes due to the risk of bronchoscopy, the 

authors believe, it would be useful to avoid unnecessary bronchoscopes. Flexible 

bronchoscopy is the most sensitive and specific examination, but it is not always 

available, as it must be carried out in the operating room or with reanimation 

equipment on hand. This procedure should be performed in the case of suspected 

aspiration of a foreign body in the absence of typical clinical and radiological signs. 

This can reduce the number of negative hard bronchoscopes [48, 49]. 

   In the examination and treatment of 215 children with foreign bodies of the 

respiratory tract from 2000 to 2006, Kozyreva N.O. et al. (2011) identified the 

following endoscopic picture: in 39.1% of cases, catarrhal-mucous endobronchitis 

was detected, and in 46.5% of cases, catarrhal-purulent endobronchitis and catarrhal-

fibrinous endobronchitis. Purulent endobronchitis occurred as early as 1 day after 

aspiration of the foreign body in 11.7% of cases, mainly in organic foreign bodies 

(82.6% of cases). With a further increase in the duration of the foreign body’s 

presence in the tracheobronchial tree, the incidence of purulent endobronchitis 

increased significantly, and with the organic nature of the foreign body, the purulent 

nature of the inflammation was noted more frequently. Thus, with the foreign body 

present for 1 day, the following mucosal lesions were revealed: catarrhal-mucous 

(17.2%), catarrhal-purulent (10.7%), and even catarrhal-fibrinous (2.3%). And with 

a 3-day stay of aspirated foreign bodies, the catarrhal-mucous endobronchitis was 

detected in 24.2%, the catarrhal-purulent in 18.6%, and the catarrhal-fibrinous in 

4.6% of cases. More than half of the children (52.1%) with foreign bodies of the 

tracheobronchial tree, with prolapse of the membranous part of the trachea (9.8%) 

and displacement of the carina (8.8%), had tracheitis. In the first week after 

aspiration of a foreign body, tracheitis was reported in 36.7% of cases. 

As the duration of the foreign body’s presence in the respiratory tract increased, the 

detection rate of tracheitis decreased significantly. At the site of foreign body 

fixation, bedsores (4.6%), development of granulation tissue (17.7%), and 

pronounced bleeding of the bronchial mucosa were observed when trying to extract 

an embedded foreign body (16.3%). Bedsores were more common in organic foreign 

bodies, with a foreign body present for more than 3 days, and in children under three 



years of age. The development of granulations was observed at any duration of the 

foreign body's presence in the respiratory tract. For example, in several children 

(7.9%), the development of granulation tissue around the foreign body was observed 

even after 24 hours. As the duration of the foreign body’s stay in the respiratory tract 

increased, the frequency of granulation tissue development significantly increased: 

with a stay of 2 to 7 days, granulations occurred in 34.2% of cases, and with a 

duration of more than a week, the development rate of granulation tissue increased 

dramatically to 65.8% of cases. 

 

Removal of foreign bodies of the respiratory tract. 

 

  After establishing the diagnosis of foreign body aspiration (FBA) in the airways, 

measures are taken for its removal. In the study [51], it is indicated that anesthesia 

has a significant influence on the bronchoscopy procedure, which is a decisive 

factor. During the removal of FBA endoscopically [52], the following anesthesia 

features become important: 

- features of induction anesthesia; 

- features of maintenance anesthesia; 

- features of lung ventilation; 

- high risk of hypoxemia during bronchoscopy. 

Anesthesia induces loss of consciousness in the patient, which is considered safer 

and more convenient for endoscopy. Muscle relaxants cease breathing, thereby 

avoiding respiratory tract spasm. The choice of induction method takes into account 

the fact that transitioning from spontaneous breathing to positive pressure ventilation 

can displace a proximally located unstable foreign body distally, resulting in 

complete bronchial obstruction. 

A survey of 838 pediatric anesthesiologists showed that the majority prefer 

inhalational induction for FBA. A cautious intravenous induction is also possible, 

maintaining spontaneous lung ventilation. Although the optimal induction method 

is not definitively established, it is common practice to maintain spontaneous 

ventilation during induction for patients with FBA. According to the authors' 

research, rigid bronchoscopy under deep anesthesia is safer than under superficial 

anesthesia. Diazepam and γ-hydroxybutyrate sodium, combined with adequate 

surface local anesthesia of the mucous membrane, result in fewer serious 

complications during surgery. However, it is difficult to control the depth of 

anesthesia with inhalational anesthetics during bronchoscopy, as anesthesia and lung 

ventilation are simultaneously conducted through the bronchoscope tube. 

Pinar Kendigelen [53] reports the use of inhalational and/or intravenous anesthesia 

and methods of spontaneous or controlled ventilation without demonstrating the 

superiority of one method over another. The author concludes that the most suitable 

methods of anesthesia and ventilation are those that reduce the risk of complications, 

morbidity, and mortality. 

Jun Chai et al. [54] retrospectively analyzed records of tracheobronchial foreign 

body removal using rigid bronchoscopy with spontaneous ventilation in 435 

children. All patients initially received anesthesia with inhaled sevoflurane. 



Subsequently, one hundred and ninety-seven patients (PropRemi group) received 

intravenous propofol and remifentanil to maintain anesthesia; the remaining 238 

patients (the "PropSevo" group) received propofol and sevoflurane. Side effects 

(intraoperative cough, respiratory arrest, body movements, bronchospasm, and 

laryngospasm) were significantly more common in the PropRemi group than in the 

PropSevo group. The authors concluded that induction with sevoflurane followed by 

a combination of sevoflurane and continuous propofol infusion resulted in fewer 

side effects than induction with sevoflurane followed by a combination with 

propofol and remifentanil during rigid bronchoscopy for foreign body removal from 

the airways in children with spontaneous ventilation. 

Sabyasachi Das et al. [55] indicate that during endoscopic procedures, most 

anaesthesiologists prefer inhalation induction anesthesia over intravenous and use a 

ventilation bronchoscope. During bronchoscopy [56], close cooperation between the 

surgeon and anaesthesiologist is necessary for adequate lung ventilation and gas 

exchange, considering the partial closure of the respiratory tract by the foreign body. 

With advancements in patient monitoring and the availability of safer anaesthetics, 

anaesthesia for endoscopy has become safer and simpler. Most endoscopic 

complications are now associated with endoscope manipulation or the foreign body 

itself [57]. 

According to many researchers, the "gold standard" for removing foreign bodies 

from the respiratory tract is rigid bronchoscopy, which allows for adequate 

ventilation [58, 59, 60, 61, 62, 63]. However, during rigid bronchoscopy, 

complications such as laryngospasm, bronchospasm, respiratory arrest, and even 

cardiac arrest can occur. When choosing an anesthetic, it is important to note that 

ketamine is not recommended as it can cause laryngospasm, bronchospasm, and 

cardiac arrest. Liang J. et al. [64] reported 12 cases of laryngeal edema after rigid 

bronchoscopy. The authors recommend that in cases of bronchoscopy with 

respiratory failure, the child should be retubated with a thermoplastic tube to provide 

auxiliary ventilation. 

Air leakage during FBA removal can impede effective positive pressure ventilation. 

Closing the mouth and nose with hands can reduce significant air leakage around the 

bronchoscope tube and improve ventilation. The use of optical forceps allows for 

positive pressure ventilation during foreign body manipulation. 

 

In a study of patients [65] under controlled ventilation, there were few intraoperative 

complications and rapid early recovery. The authors concluded that during 

bronchoscopy, controlled ventilation with muscle relaxation should be preferred for 

children. 

Currently, according to many authors, FBAs in children are removed endoscopically 

in more than 90 to 95 percent of cases. However, there are differing opinions on the 

choice of bronchoscopy method. For instance, based on the developed algorithm, in 

patients with a score of 5 or more, indicating a 72% probability of FBA aspiration, 

the authors recommend performing a rigid bronchoscopy. For patients with a score 

of 4-5 and a 59% probability of FBA aspiration, the authors suggest flexible or rigid 

bronchoscopy. For patients with a score of 2-3 and a 29.8% probability of FBA 



aspiration, flexible bronchoscopy should be chosen to avoid general anesthesia in 

many patients who may not have an FBA. 

    Advancements in the production of pediatric bronchoscopic instruments allow for 

the performance of rigid bronchoscopy and ensure safe ventilation and manipulation 

under direct vision [67]. 

Chuan-Shan Zang et al. [68], based on the analysis of 3028 cases of foreign body 

aspiration (FBA) in children, have concluded that rigid bronchoscopy is one of the 

best methods for removing foreign bodies from the respiratory tract. Before 

performing bronchoscopy, they believe it is necessary to select and prepare suitable 

surgical instruments, as this is crucial for the success of the procedure. Forceps 

should be chosen based on the type and characteristics of the foreign bodies. Spare 

equipment should be readily available. 

For fragile foreign bodies (such as peanuts), forceps should grasp and compress them 

without crushing, and then the foreign body should be removed together with the 

bronchoscope tube. Improper compression of the forceps may cause the foreign 

body to slip into the contralateral bronchus, leading to asphyxiation during removal. 

Proper positioning of the foreign body relative to the vocal cords is crucial during 

extraction. After removing the foreign body, the bronchoscope tube should be re-

intubated to ensure complete removal of the foreign body, provided there is no life-

threatening risk. 

In cases of unconsciousness and acute airway obstruction, immediate bronchoscopy 

under general anesthesia or without anesthesia is recommended. Foreign bodies 

should be removed quickly to ensure the success of cardiopulmonary resuscitation. 

If immediate removal of the foreign body is not possible, the anesthesiologist should 

perform tracheal intubation to provide oxygen to the patient. Once the patient's 

condition stabilizes, bronchoscopy can be performed to remove the foreign body. 

The authors report that in 15 patients admitted to the hospital in an unconscious state 

with acute airway obstruction, bronchoscopy was immediately performed. In 14 

cases, the foreign body was successfully removed, but one patient died of hypoxia. 

Tracheotomy is indicated if the foreign body is too large to pass through the vocal 

cords. For severe laryngeal edema, prolonged tracheal intubation with thermoplastic 

tubes is recommended. 

Extubation should only be performed after the patient's condition has stabilized. 

Children with a history of serious lung infection should receive medical irrigation at 

the site of the foreign body to reduce inflammation. If lung atelectasis is observed, 

irrigation with adrenaline at the site of the foreign body after its removal is 

recommended to reduce mucous membrane edema. 

Mahajan JK et al. [69] reported 8 cases of aspiration of handle caps out of 239 

bronchoscopies performed for FBA. Tracheostomy and bronchotomy were avoided 

in these cases by rotating the optical forceps by 90 degrees to align the cap of the 

handle with the vocal cords, leading to successful endoscopic removal (Figure 4).  

 



 

 
 
Figure 4. Turning the handle of the tongs 90 when removing a foreign body during a rigid 

bronchoscopy 

 

The authors emphasize that laryngeal edema may develop if rigid bronchoscopy is 

performed repeatedly. According to the authors, the procedure should not be 

repeated more than 5 times. To prevent laryngeal edema, dexamethasone or 

methylprednisolone is administered simultaneously during bronchoscopy. The 

development of post-obstructive pulmonary edema after foreign body removal was 

reported by Masuda A. et al. [70]. 

Saki N. et al. [71] also indicate that the removal of a large foreign body should be 

done together with the bronchoscope tube, and after the removal of the foreign body, 

re-intubation of the trachea is performed to ensure the completeness of the removal. 

Bronchoscopy in children under 12 months requires skill due to technical difficulties 

arising from the use of small instruments and the risk of bronchospasm. Rough 

contact of the bronchoscope or forceps with the bronchial wall and prolonged 

bronchoscopy can be considered factors contributing to the development of spasms. 

It is reported that a bronchoscope with an appropriate diameter should be selected, 

and the procedure should be limited to 20 minutes to avoid possible laryngeal edema 

and bronchospasm after bronchoscopy. 

A delayed diagnosis of foreign bodies in the airways is common and significantly 

increases the risk of respiratory complications [72]. Respiratory complications of 



foreign body aspiration, including pneumonia, emphysema, atelectasis, mediastinal 

shift, not only complicate the bronchoscopy procedure but also contribute to long-

term adverse effects and have a harmful impact on children's health. Studies have 

shown a correlation between respiratory complications and the duration of foreign 

body presence. 

For children with serious complications such as fever, acidosis, and systemic failure, 

it is crucial to assess the operational risk and patient tolerance before surgery. During 

the operation, the airways should be continuously ventilated, and bright lighting is 

always necessary. Intubation with the bronchoscope tube should be performed when 

the vocal cords are open. For large foreign bodies, direct removal using 

bronchoscopy is not recommended, as it can lead to serious iatrogenic injuries. 

Tracheotomy is recommended in such cases. 

It is important to remember that bronchoscopy performed for foreign body aspiration 

carries a potentially life-threatening risk during and after the procedure. Clinicians 

should be aware of these risks and take appropriate precautions when performing 

bronchoscopy [73]. 

It should also be noted that during rigid bronchoscopy, a sudden deterioration of 

hemodynamics or hypoxia may be associated with pneumothorax [74]. Auscultation 

of the chest should be performed continuously during the procedure. Absence of 

breath sounds, a sharp decrease in oxygen saturation, and other signs may indicate 

pneumothorax, which must be promptly addressed. The first 24 hours after surgery 

are a high-risk period that requires increased attention, as prolonged hypoxia can 

lead to brain edema, respiratory failure, heart arrhythmias, or even sudden death. 

   According to the literature, there are numerous publications indicating the 

effectiveness of fiberoptic bronchoscopy in children [75, 76, 77]. Hamed DHE and 

colleagues [78], after conducting a retrospective analysis of 134 flexible 

bronchoscopies, concluded that fiberoptic bronchoscopy is effective for both 

diagnostic and, sometimes, therapeutic purposes in cases of foreign bodies in the 

upper and lower respiratory tracts of children. This method has a high success rate, 

significantly reducing the need for negative rigid bronchoscopies and ultimately 

sparing children from unnecessary procedures. 

Kyunghoon Kim and colleagues [79] reported successful removal of foreign bodies 

from the respiratory tract during fiberoptic bronchoscopy using a basket. 

Thatte NM and colleagues [80] reported two cases of foreign body removal in 

children using the collaboration of pulmonary and interventional cardiology teams 

in the heart catheterization laboratory. Distally located endobronchial foreign bodies 

were removed using flexible bronchoscopy and fluoroscopically guided catheters. 

Elsharkawy H. and colleagues [81] successfully removed an aspirated bead in an 

infant using a through technique with a Fogarty catheter (fig. 4). 

Successful removal of foreign bodies using a Fogarty catheter is also reported by 

Choi EK and colleagues [82]. 

Wang L. and colleagues [83] mentioned that the removal of round and oval objects 

(balls, beads) via bronchoscopy can be challenging at times, as their shape makes 

them slippery and difficult to grasp with forceps. In such cases, surgical removal 

may be necessary. The authors were able to pass a Fogarty catheter through a hole 



in a bead using fiberoptic bronchoscopy, followed by inflating the balloon tip and 

removing the foreign body (fig. 5). 

Shostak E. [84] reported on cryotherapy during foreign body removal from the 

airways. Cryotherapy is a novel method for removing organic foreign bodies, 

including mucous plugs and blood clots. It is based on the Joule-Thomson principle, 

where the sudden expansion of gas from a high-pressure to a low-pressure region 

leads to the cooling of the cryoprobe tip, allowing it to freeze upon direct contact 

with the tissue. 

  
Figure 5. Removal of foreign body during fibrobronchoscopy with endovascular catheter Fogerty 

 

 

 

This tissue apposition can be used to facilitate the removal of the foreign body. 

Cryoprobes are 90 cm long and are available with external diameters of 1.9 and 2.4 

mm. Under bronchoscopic control, the tip of the cryoprobe is inserted into the 

foreign body. The typical contact time between the probe and the foreign body is 5-

7 seconds. Since the foreign body freezes up to the tip of the cryoprobe, it is 

necessary to remove the cryoprobe along with the bronchoscope. The foreign body 

is usually separated from the probe within seconds of the cryoprobe being 

submerged in warm water. 

   As for where FBA removal should be performed in children, most authors state 

that FBA removal should be done at level 3 of the health care organization, where 

all possible interventions to remove a foreign body are performed. The safe removal 

of FBA requires careful diagnosis, planning, resource availability, and experienced 

professionals [85].   

   When endoscopic removal of foreign bodies is inefficient, surgical removal is 

indicated. To date, there have been few reports of surgical treatment of FBA in 

children. Duan L. et al. [86] reviewed the clinical data of 23 patients who underwent 

surgical treatment for the late diagnosis of bronchial foreign body aspiration from 

1980 to 2010. The authors concluded that late-diagnosed foreign bronchial bodies 

could lead to irreversible changes in the bronchi and lungs. The report summarizes 

the clinical pathological features and options of surgical treatment in cases of late 

diagnosis of aspiration of foreign bodies from the bronchi. To remove the foreign 



body, bronchotomy was performed in six patients, and lung resection in 17 patients. 

The foreign bodies were found in the bronchus of the right lung in 17 cases and the 

left lung in six cases. Most foreign bodies were of nutritional origin. Postoperative 

bronchopleural fistula appeared in two patients. One patient died of kidney failure 

after pulmonary infections.    

Bin Asaf B. et al. [87] reported that thoracoscopy is a safe and effective approach to 

treating patients with aspirated foreign bodies, in whom initial attempts at removal 

using a rigid bronchoscope failed or caused unintentional damage to the respiratory 

tract. Such situations require emergency thoracotomy to save the patient and restore 

the airway. The authors cite a case of successful thoracoscopy in a child who 

aspirated a large magnet into the right bronchus and developed a bronchial rupture 

during an attempt at bronchoscopic extraction using a rigid bronchoscope. During 

thoracoscopy, the foreign body was successfully removed, and the integrity of the 

bronchus was restored. 

Montaser Abd Elaziz et al. [88] reported 8 cases of operative removal of foreign 

bodies from the airways. Of the 254 patients with foreign body aspiration under the 

age of 14, bronchotomy was required in eight cases (3%). According to the authors, 

bronchotomy is a safe and effective alternative, necessary for difficult and 

unsuccessful bronchoscopic removal, especially distal foreign bodies. Posterior 

thoracotomy and bronchotomy were performed, and FB was removed through a 

small longitudinal bronchial incision. To reduce the loss of ventilation during 

bronchotomy, the surgeon occasionally covered the defect with his hands until the 

bronchial wall was sutured. 

To suture the bronchial wall, absorbable nodal threads (Vicryl 3-0) were used. The 

sutures were applied in such a way as not to disrupt the patency of the bronchi. Also, 

the anastomosis should be tension-free. The anastomosis was protected by wrapping 

it with a vascularized autologous tissue flap (pleura, pericardial fat, or intercostal 

muscle). A leak test was then performed to ensure that the bronchus was not 

damaged. The patient was extubated after the neuromuscular block was removed, 

ensuring strong respiratory efforts, preserved airway reflexes, and normothermia. 

After the operation, the patient was placed in an oxygen humidified tent, and the 

drainage was removed on the second day. Patients were transferred to the 

rehabilitation department until full recovery and improvement in cardiopulmonary 

parameters. A follow-up chest X-ray and bronchoscopy were performed just before 

discharge to assess suture healing. 

After the removal of the foreign body from the airways, recovery occurs in most 

cases. Studies by Kozyreva N.O. [50] have identified a significant percentage of 

pulmonary complications due to the aspiration of foreign bodies into the respiratory 

tract, with the duration of aspiration, patient age, and nature of the aspirated foreign 

body being leading factors. Despite the removal of foreign bodies from the airways 

and comprehensive treatment, the overall clinical condition of children and the 

condition of their tracheobronchial tree do not return to normal at the time of 

discharge from the hospital. The author concludes that the significant frequency of 

persistent lung changes after foreign body removal necessitates monitoring these 

children by a primary care pediatrician and/or pulmonologist for at least 5 years to 



prevent the development of chronic bronchopulmonary processes and disability in 

the child.  

Analysis was performed on the diagnosis and treatment of 86 children hospitalized 

at the Children's Surgery Clinic of ZKRU. Marata Ospanova with suspected FB 

aspiration between 2018 and 2022. The analysis criteria included complaints, 

disease history, results of X-ray, CT, endoscopic studies, and results of FB removal 

from the airways. 

73 of the 86 children were diagnosed with FB aspiration. The age distribution of 

children with FB aspiration was as follows: 5 (6.8 per cent) were under 1 year old, 

46 (63.1 per cent) were 1-3 years old, 7 (9.6 per cent) were 3-5 years old, and 15 

(20.5 per cent) were over 5 years old. 

The localization of foreign bodies in the airways was as follows: larynx - 6; trachea 

- 10, right main bronchus - 26, left main bronchus - 30, both lower lobar bronchi - 1 

(fig. 6). 

  
Figure 6. Localization of foreign bodies of the airways 

 

      

FBA were represented by a peanut in 24 (32.8 per cent), a sunflower seed in 13 (17.8 

per cent), a pen cap in 7 (9.6 per cent), a plastic toy in 5 (6.8 per cent), a fish bone 

in 5 (6.8 per cent), a stationery nail in 4 (5.5 per cent), a bone in 4 (5.5 per cent), a 

stone in 4 (5.5 per cent), carrot in 3 (4.2 per cent), tooth in 2 (2.7 per cent), a bead 

in 1 (1.4 per cent), and food masses in 1 (1.4 per cent). The main classic symptoms 

of foreign body aspiration are sudden, sharp cough, shortness of breath, and changes 

in percussion sound. However, foreign bodies do not always present with a typical 

clinical picture, and their detection is often challenging. Mention of foreign body 

aspiration was noted in 53 (61.6 per cent) children. In the remaining cases, the 

disease onset was considered as acute inflammatory pathology of the respiratory 



tract. The patient's history, especially initial suspicion of aspiration, cough, 

wheezing, and respiratory distress, can aid in the diagnosis of foreign body 

aspiration. 

In analyzing the medical records of 73 patients with confirmed foreign body 

aspiration, the most common complaints were sudden, paroxysmal, unproductive 

cough in 62 (85%), wheezing in 43 (58.9%), cyanosis in 14 (19.1%), fever in 9 

(12.3%), and hemoptysis in 1 (1.4%). The most frequent changes in physical 

examination were unilateral tympany and decreased breath sounds in 46 (63%), and 

rhonchi in 19 (26%). 

In our view, the following points are important in establishing the diagnosis of 

foreign body aspiration (fig. 7). 

 

 
Figure 7. Diagram of the main points in the diagnosis of aspiration 

 

  Chest X-ray is the most frequent examination for suspected foreign body of the 

respiratory tract, 41 (56.2%) patients with a foreign body had pathological changes 

on a chest X-ray.    



  
Figure 8. The X-ray (metallic) foreign body 

shadow is determined at the top-lobed 

bronchial x-ray x-ray imaging of the thorax 

organs on the right 

Figure 9. On the viewing x-ray of the baby’s 

1.5 g thorax (foreign body of the left main 

bronchus of the peanuts) there is 

hyperpneumatics of the left lung, lowering of 

the diaphragm on the left, widening of the 

intercostals. 

In 32 (43.8%) patients, due to the valve mechanism in the bronchus, changes in the 

form of uneven lung ventilation were revealed (Fig. 8, 9), in 7(9.6%), in 6(8%) 

cases, the shadow of a radiopaque foreign body in the projection of the respiratory 

tract was revealed, in 2(2.7% In some cases, atelectasis of the lung lobe was 

detected.  Multispiral computed tomography (MSCT) was performed in 10 cases 

with an unclear history and manifestations of inflammatory respiratory tract 

disease  using 3D reconstruction and virtual bronchoscopy. In 6 children, the 

diagnosis of a foreign body was excluded, in 4 cases a violation of bronchial 

obstruction by a non-antigen-contrast foreign body was revealed (Fig. 10, 11, 12).  

The introduction of MSCT into clinical practice makes it possible to obtain a three-

dimensional data array that allows performing any image reconstruction while 

maintaining a resolution similar to that for native axial slices. As a result of 3D 

reconstruction and volumetric rendering, virtual bronchoscopy is simulated with 

the possibility of examining the inner surface of the trachea and bronchi.   Virtual 

bronchoscopy provides an excellent opportunity to outline an action plan for 

endoscopic removal of a foreign body. 

The introduction of MSCT in the diagnosis of foreign bodies of the respiratory 

tract:     

❖ enabled the avoidance of clinically unnecessary endoscopic 

examinations; 



❖ it allowed to reduce the time of rigid bronchoscopy by providing the 

endoscopist with accurate information about the location and size of the 

foreign body of the bronchi 

 

  
Figure 10. Frontal CT scan of a child of 1 year 

3 months at the level of the right intergrade 

bronchus determines the shadow of a foreign 

body. Increased pneumatics of the middle and 

lower right lung 

Figure 11. CT frontal scan: At the level of the 

right peritoneum bronchus, the shadow of a 

non-rentgenocontrast foreign body is 

determined. 

Partial limited right pneumothorax 

 

  
Figure 12. A foreign body (nut shell fragment) is defined at the level of discharge of the average 

bronchus in the lumen of the bronchus 

 

Algorithm of diagnostics of foreign body airways in children 



 

The analysis of the clinical material allowed us to develop an algorithm for 

diagnosing foreign body aspiration (FBA) in children (Figure 13). According to the 

proposed algorithm, all patients were divided into two groups. The first group 

consisted of patients with a clear history of FBA, who presented with intense 

paroxysmal cough, cyanosis episodes, wheezing, and physical examination 

findings such as tympany and decreased breath sounds, along with chest X-ray 

showing hyperventilation of a lobe or the entire lung. The next step for these 

patients is bronchoscopy, initially for diagnosis and then for treatment after 

confirmation of the diagnosis. In cases where clinical symptoms are not 

pronounced and characteristic X-ray findings of a foreign body are absent, CT 

scanning is necessary. If a foreign body is detected in the respiratory tract and there 

is a bronchial obstruction, bronchoscopy is indicated. In the absence of these 

symptoms, pediatric observation with subsequent evaluation of clinical symptoms 

is recommended. 

 
 
Figure 13. Algorithm of diagnostics of foreign bodies of respiratory tract in children. 



The second group of patients posed the most challenging diagnostic cases. They 

were divided into patients with acute and gradual onset of symptoms. This group 

had no history of FBA. The initial diagnostic study for these patients is a chest X-

ray. If the X-ray shows hyperventilation of a lobe or the entire lung, atelectasis is 

an indication for diagnostic bronchoscopy. If there are no characteristic X-ray 

findings of a foreign body, the next diagnostic step is an MSCT. If a foreign body 

is detected on the scans and there is a bronchial obstruction, bronchoscopy is 

indicated. In the absence of these symptoms, the need for urgent bronchoscopy 

after an MSCT is not required, and observation with subsequent evaluation of 

clinical symptoms is recommended. 

The developed algorithm for diagnosis and treatment allowed: 

❖the improvement of FBA diagnostics  

❖the reduction in the time required to diagnose FBA in children in unclear cases. 

    After the diagnosis of FBA, measures were taken to remove the foreign body. Six 

children had foreign bodies removed from the larynx during direct laryngoscopy. 

Rigid bronchoscopy was performed in 55 children using a Karl Storz bronchoscope 

with age-appropriate tubes. Advances in pediatric bronchoscopic tools and 

techniques have enabled safe ventilation and manipulation under direct vision. Rigid 

bronchoscopy was performed under anesthesia with muscle relaxants using 

controlled ventilation. Forceps were chosen based on the type and characteristics of 

the foreign bodies, and optical forceps were used in eight cases. The duration of the 

procedure ranged from 15 to 40 minutes. Foreign bodies were mostly removed 

together with the tube. Proper positioning of the foreign body during extraction in 

relation to the vocal cords was crucial. After removal, the bronchoscope tube was 

re-intubated to ensure complete removal of the foreign body and to perform 

tracheobronchial tree sanitation. There were no complications associated with rigid 

bronchoscopy and anesthesia. 

In nine patients, foreign bodies were removed during fibrobronchoscopy. Indications 

for fibrobronchoscopy included distal foreign bodies, unsuccessful removal by rigid 

bronchoscopy, and a round shape of the foreign body. Fibrobronchoscopy was 

performed under anesthesia through an endotracheal tube. 

In 3 cases of unsuccessful removal of a foreign body by endoscopic method, surgical 

removal of a foreign body was performed. Foreign bodies were represented by a 

plastic pen cap in one patient, a stationery nail in 2. Posterolateral thoracotomy, 

bronchotomy were performed, FB was removed through a longitudinal incision of 

the bronchus (Fig.15, 16). 



 
Figure 14. Karl Storz bronchoscope with optical tongs 

The bronchial wall was sutured with nodular absorbable filaments (Vicryl 4-0). 

The sutures were applied in such a way as not to disrupt the patency of the bronchi. 

There were no complications in the postoperative period. 

 
Figure 14. Foreign Body Removal with Fibronbronchoscopy 

 



 

 

Figure 15. Fragment of operation - thoracotomy, 

bronchotomy, removal of foreign body 

Figure 16. Foreign body (plastic part of pen) 

of right lower bronchus after its removal 

 

Clinical presentation 

 

The clinical case presented describes a 4-year-old child brought to the emergency 

department with symptoms of noisy breathing, coughing, and wheezing. The child 

had choked while eating a day prior, leading to the development of wheezing and 

occasional cough. 

From the medical history, it was noted that the child had undergone surgery for 

Tetralogy of Fallot and Patent Ductus Arteriosus (PDA) at the age of 2.  

Physical examination, the child's general condition was moderate. Auscultation 

revealed harsh breathing in the lungs, slightly weakened on the right side, with 

wheezing sounds. 

A chest X-ray showed increased pneumatization of the right lung, but no X-ray 

contrast shadows were detected in the respiratory tract projection, and there was no 

mediastinal organ displacement. 

The child underwent rigid bronchoscopy followed by fibrobronchoscopy, but the 

foreign body could not be removed due to its shape and tight adherence to the 

bronchial walls. Surgical treatment was indicated, involving thoracotomy, 

bronchotomy, and removal of the foreign body after the bronchus was occluded to 

prevent migration (Figures 17, 18, 19, 20, 21). 



  
Figure 17. CT frontal scan: At the level of the 

right midlobe bronchus, the shadow of a non-

rententional foreign body is determined. Partial 

limited right pneumothorax 

Figure 18. At the level of discharge of the 

medial bronchus in the lumen the foreign body 

of the irregular oval shape with dense walls, 

the hollow inside 

 

 
Pre-operative preparation with subsequent thoracotomy, bronchotomy and foreign body removal 

Figure 19. Diagram of bronchohobia before an 

operation to prevent migration of foreign body 

Figure 20. Thoracotomy, bronchotomy, foreign 

body removal 

  
 

 

 

 

 

 



Figure 21. Operationally removed foreign body (walnut shell) with 1.8x1.0 cm of irregular oval 

shape with sharp and dense edges 

 
 

The patient was discharged in satisfactory condition on the 10th day post-operation. 

 

Conclusion 

 

Diagnosis and treatment of foreign bodies in the respiratory tract have always posed 

certain challenges. The development of endoscopic techniques and imaging methods 

now allows for earlier diagnosis of foreign bodies in children. In cases where there 

is uncertainty, in addition to traditional diagnostic methods, the use of MSCT can 

help identify or rule out non-contrast-enhanced foreign bodies. The primary 

treatment is rigid bronchoscopy. The safe removal of foreign bodies requires careful 

diagnosis, planning, availability of resources, and experienced professionals. 

 

Therefore, the removal of foreign bodies should be carried out at level 3 healthcare 

facilities, where all possible interventions for foreign body removal can be 

performed. 

 

The purpose of this manual is to systematize clinical diagnostic methods, identify 

the most objective clinical symptoms, and determine the role of modern research 

methods and their capabilities. The manual presents the results of our own research 

and the development of our own algorithm for diagnosing foreign bodies in the 

airways of children. This manual will be useful for pediatric students, pediatric 

residents, pediatric surgeons, and anesthesiologists-resuscitators. 
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Annex 1 

 

Monitors 

 

1. Name credible clinical symptoms of aspiration of the foreign body into 

the airways 

A)runny nose, cough, shortness of breath 

B)pouring cough, noisy, whistling breath 

C)Temperature rise, stridorous cough 

D)shortness of breath, fever, nasolabial triangle cyanosis 

E)Blown nose wings, tachypnoe, increase body temperature 

 

2. At what age is often the aspiration of foreign bodies into the airways 

A)1-3 years 

B)3-5 years 

C)5-7 years 

D)8-10 years 

E)10-14 years 

 

3. What objects do children often aspirate into the airways? 

A)watermelon seed 

     B)carrot 

С) Apple 

D) Peanuts 

E) pumpkin seed 

 

4. Name the cause of aspiration of foreign bodies in children with cerebral 

palsy 

A)cramps 

B)bulbar syndrome 

C)hemiparesis 

D)meningeal symptoms 
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Е)chewing disorder  

 

5. Name the X-ray symptom in case of partial obturation as the lumen of the 

bronchus 

A)atelectasis 

B)hyperventilation of the lung 

C)collapsed lung 

D)Pneumothorax 

E)hydrothorax 

 

6. Name the X-ray symptom in full obturation of the foreign body as the 

lumen of the bronchus 

A)atelectasis 

B)hyperventilation of the lung 

C)collapsed lung 

D)Pneumothorax 

E)hydrothorax 

 

7. Name the complications of aspiration of a foreign body 

A)pneumothorax, mediastinal emphysema 

B)piopneumotorax, collapsed lung 

C)exudative pleurisy 

D)empyema pleura  

E)abscess lung 

 

8. Name the modern method of noninvasive diagnosis of foreign bodies of 

the respiratory tract 

A) CT 

B) MRI 

C) Radioisotope study 

D) MRI with amplification 

E) Bronchography 

 

9. Name the method of removal of foreign body bronchi 

A)bronchoscopy 

B)laryngoscopy 

c)tracheotomy 

D)Operational Method 

E)fibro-laryngoscopy  

 

10. Name «golden standard» removal of foreign body of lower respiratory 

tract 

A)fibrobronchoscopy 

B)Rigid bronchoscopy 

C)laryngoscopy 



D)thoracotomy 

E)tracheotomy 

 

 

Clinical case 

A 2-year-old child was taken to the hospital’s reception department with 

complaints of noisy breathing, coughing, wheezing. From the anamnesis of the 

disease, the child about 24 hours ago choked during a meal, after which there 

was a whistling and noisy breath, a cough. 

Objectively, the general condition is moderate. In the lungs, stiff breathing, 

on the right, weak breathing, percutorno on the right, tympanite, wired 

wheezing. Heart tones are clear rhythmic, tachycardia. 

The X-ray of the lungs shows increased pneumatization of the right lung and 

an expansion of the right intercostals. The mediastinum is shifted to the left. 

1)  Preliminary diagnosis 

2)  Justification of preliminary diagnosis 

3)  What is evidenced by the changes in the overview X-ray of the lungs. 

4)  What diseases are differentially diagnosed 

5)  Name the research method to determine the final diagnosis 

6)  State the full diagnosis. 

7)  Name the treatment according to the final diagnosis. 

8)  Further patient management tactics 

 

Standard of correct answers 

 

№ Question Standard of correct answers 

 

1 Preliminary diagnosis 

 

Foreign body of the 

respiratory tract 

2 Justification of preliminary diagnosis 

 

Complaints of noisy 

breathing, coughing, 

wheezing, 

3 What is evidenced by the changes in the 

overview X-ray of the lungs. 

The disease of the child 

began when he choked 

during eating. Objectively: a 

general condition of 

medium gravity. In the 

lungs, stiff breathing, on the 

right, weak breathing, 

percutorno on the right, 

tympanite, wired wheezing. 

4 What diseases are differentially diagnosed 

 

On the valve transgression 

of the bronch 

5 Name the research method to determine the 

final diagnosis 

SARS, pneumonia, 

bronchial asthma 



 

6 State the full diagnosis. bronchoscopy 

7 Name the treatment according to the final 

diagnosis 

Foreign body (organic) of 

the right main bronchus. 

Purulent endobronchitis 

8 Further patient management tactics 

 

Rigid bronchoscopy under 

anesthesia with muscle 

relaxants 
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