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Abstract

An analysis was made of 1355 children with a suspected Foreign Body of the Respiratory 
Tract (FBRT), treated in the Specialized Pediatric Surgeon Clinic of Samarkand Medical Univer-
sity over the past 20 years. Among these patients, the diagnosis was confirmed in 948 patients. 
According to the method of treatment 948 patients were divided into two subgroups. The first 
subgroup of 478 patients with FB RT, in the period from 2000 to 2009, the removal of FB was 
performed using rigid bronchoscopy. The second subgroup of 470 patients treated in the pe-
riod from 2010 to 2019, the removal of FB was performed by video bronchoscopy. The use of 
video bronchoscopy contributed to a clear visualization of all departments of the FBRT, made it 
possible to easily and quickly remove the latter, significantly improved the course of the post-
bronchoscopy period and reduced the development of late complications.
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Introduction

One of the common pathologies in pediatric surgery are For-
eign Bodies of the Respiratory Tract (FBRT) manifested in the 
form of acute respiratory disease or respiratory failure requir-
ing emergency medical care. The annual rate of hospitalization 
of children with FBRT relation to all children receiving inpatient 
treatment ranges from 2.7% to 14.3% and depends on the pro-
file of the hospital [2,3,7,10].

Foreign Body (FB) aspiration in the vast majority of cases 
occurs in childhood (66.1-97.2%), as described in several stud-
ies [1,4,6,11,13] and majority in children aged 1-5 years old 
[3,8,10,12] while a considerable group within 1-3 years of age. 
The risk factor is the time when children actively start to learn 
and explore about the environment around, to put their hands 
into the mouths, learn to chew and swallow solid food, all acts 
able to enhance the personal sensations.

This problem is relevant in children due to the anatomical 
and physiological features that contribute to the rapid appear-
ance and development of difficult changes in the Respiratory 
Tract (RT) that appear when FB enters the tissues of the tra-
cheobronchial tree, and as a result of the appearance of im-
paired conduction of the RT, the development of bronchopul-
monary complications [1,3,10,12].

According to the all-authors opinions [2,3,9,14], an impor-
tant, most informative method for diagnosing and removing 
FBs from the RT is diagnostic bronchoscopy, which allows vi-
sual examination of the RT. Improvements of respiratory optical 
trachea-bronchoscopes had improved ability of resolution as 
much as possible and diagnostic value of endoscopy. The en-
dotracheal tube is most commonly used as the airway for fiber-
optic bronchoscopy. However, a laryngeal mask can also be ap-
plied for this purpose [5,11,15], which is a kind of compromise 
between a face mask and an endotracheal tube.
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Aim of our study is to improve the results of diagnosis and 
treatment of foreign bodies in the respiratory tract in children.

Material and methods

From January 2000 to June 2019, 1355 children with suspect-
ed FBRT were hospitalized and examined in the Department of 
Thoracic Surgery of the Specialized Pediatric Surgeon Clinic of 
SamSMU. Among 1355 patients who were hospitalized with a 
diagnosis of FB RT in 407 (30.0%) this disease was excluded, and 
in 948 (70.0%) the diagnosis was confirmed.

The total number of patients - 1355, were divided into two 
groups:

Clinical comparison group (CCG)

407 patients hospitalized in the period from 2000 to 2019 
with an initial diagnosis of FBRT that was subsequently exclud-
ed. the patients was admitted with a suspicion of a foreign body 
according to the parents, who were not confirmed after the ex-
amination.

Main clinical group (MCG)

948 patients who were hospitalized in the period from 2000 
to 2019, in whom the diagnosis of FBRT was confirmed.

The MCG was subdivided in 2 subgroups:

Subgroup I: 478 patients in which the removal of FB was car-
ried out using rigid bronchoscopy.

Subgroup II: 470 patients in which the removal of a FB was 
performed using a video-bronchoscopy, ozonization method of 
the tracheobronchial tree, the introduction of acetylcysteine 
there and strict indications for repeated sanitation.

Table 1: Distribution of patients according to the age and 
groups.

Age
Clinical group

Total
MCG CCG

Up to 1 year 92 (22,6%) 53 (5,6%) 145 (10,7%)

1-3 year 190 (46,6%) 573 (60,4%) 763 (56,3%)

3-7 year 80 (19,7%) 212 (22,4%) 292 (21,6%)

7-12 year 35 (8,6%) 92 (9,7%) 127 (9,4%)

12-15 year 8 (2,0%) 13 (1,4%) 21 (1,5%)

15-18 year 2 (0,5%) 5 (0,5%) 7 (0,5%)

Total 407 948 1355 *

χ2=88,595; critical value χ2=15,086 (p=0,01); * p<0.01( total)

As showed in Table 1, among all patients, children 1-3 yrs old 
prevailed with 56.3% (n=763) while the distribution at other age 
was not significant.

This age is characterized by the fact that the child indepen-
dently, on the basis of his own sensations, learns to properly 
chew and swallow solid food and boys are significantly more at 
risk then girls (63.3% vs 36.7%) (Table 2).

Table 2: Distribution of patients by gender.

858

497

boys girls

Children from rural areas prevailed over urban ones by 4.5 
times (81.7% vs 18.3%) (Table 3). 

Table 3: Distribution of patients by place of citizens.

248

1107

urban rural

Table 4 presents data on the general condition of patients 
upon admission.

Table 4: Distribution of patients according to the state of 
severity at the time of admission.

Group of patients
Condition of the patient

Moderate Severe Critical Clinically death

MCG n=407 351 (86,2%) 44 (10,8%) 12 (3,0%) -

CCG n=948 811 (85,5%) 123 (13,0%) 12 (1,3%) 2 (0,2%)

total n=1355 1162 (85,8%) 167 (12,3%) 24 (1,8%) 2 (0,1%) *

χ2=6,508; critical value χ2=7,815 (p<0,01); p=0,090 *p>0,05

85.8% of the children were admitted to the hospital in mod-
erate clinical condition while only 12.3% were in severe condi-
tion and a minor group of 1.8% in critical condition (Table 4). 
Only 0.1% arrived at our hospital clinically death.

Season flu was not a risk for the admission of patients with 
suspected FBRT, although there is an increase in admission in 
May, September and October (Table 5) similar for the overall 
admission of patients with FB Group, while in the MCG, a slight 
increase was observed from August to December.
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Table 5: The frequency of hospitalization of patients with 
suspected FB RT depending on the season of the year.
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In MCG subgroup I, a flexible bronchoscope, proximal illu-
mination, Friedel systems (Germany) were used. In the MCG 
Subgroup II, in order to extract the FB RT, the respiratory video 
bronchoscope EndoPik (South Korea) was used. In this sub-
group, during bronchoscopy, the tracheobronchial tree was 
washed with ozonized saline, and at the end, an acetylcysteine 
solution was injected.

Results 

In a comparative analysis of the quality of the view of the 
respiratory tract using a Friedel bronchoscope and a respiratory 
video bronchoscope, the latter turned out to be more effective. 
So, when considering the quality of the review of the trachea, 
main bronchus, lobar bronchi and segmental bronchi, a good (4 
points) value of these indicators in subgroup II of the MCG (n = 
470, 532 bronchoscopy) was 100% for each section of the TBT, 
while in subgroup I of the MCG (n=478, 649 bronchoscopies) 
they were 46.2%, 17.9%, 0% and 0%, respectively.

The average value of FB visibility quality in subgroup II 
MCG was 3±0.0, while in subgroup I MCG this indicator was 
1.92±0.02. In the subgroup II of the MCG, the criterion “FB cap-
ture” was on average 3.96±0.01, and in the subgroup I of the 
MCG - 2.67±0.02.

According to the criterion “injury to the walls of the bronchi”, 
the average value of which in subgroup I and subgroup II of the 
MCG was 2.38±0.03 and 3.61±0.03 points, respectively, video-
bronchoscopy was significantly less traumatic.

Table 6: The frequency of bronchoscopy in one patient in MCG 
subgroup.

The frequency of  
bronchoscopy

IInd Subgroup MCG 470 (455)* Ist MCG 478 (459)*

Once 383 (81,7%) 298 (62,4%)

Twice 68 (14,5%) 134 (28,0%)

Three times 3 (0,6%) 25 (5,2%)

Four times 1 (0,2%) 2 (0,4%)

Not carried out 15 (3,0%) 19 (4,0%)

Total bronchoscopies 532 649

χ2=50,722; critical value χ2 (p=0,01) =13,277; p<0,001

Note: * - in subgroup II MCG, out of 470 patients, bronchoscopy 
was performed in 455 (15 children with self-terminated FB TR showed 
no indications for bronchoscopy); ** - in subgroup I MCG, out of 478 
patients, bronchoscopy was performed in 459 patients (19 children af-
ter self-removal of FB RT did not undergo bronchoscopy due to lack of 
indications).

The duration of bronchoscopy during the removal of FBs 
from the RT was significantly less when using a video broncho-
scope and amounted to 14.45±0.1 minutes versus 21.39±0.4 
minutes when using the Friedel bronchoscope. The subgroups 
were also evaluated in a comparative aspect by the duration 
of the period of clinical manifestations after bronchoscopy, the 
absence or presence of complications, the frequency of bron-
choscopy, the number of surgical removal of FBs from the RT, 
the time from the start of treatment to recovery.

The frequency of performed bronchoscopies for FB RT and 
their complications in children until complete recovery is shown 
in Table 6.

As shown in Table 6, the number of bronchoscopies in sub-
group II was significantly lower than in subgroup I. Differences 
in treatment effectiveness is significant (χ2=50.722; critical val-
ue χ2 (p=0.01) =13.277; p<0.001). Similarly, in subgroup I, bron-
choscopy was performed in 459 out of 478 patients, 19 patients 
had self-expulsion of the foreign body. 459 patients of this 
group underwent 649 bronchoscopies: 298 (62.4%) once, 134 
(28.0%) twice, 25 (5.2%) three times and 2 (0.4%) four times. 
161 (33.6%) patients required repeated sanitation.

In all patients, during videobronchoscopy, the airways were 
completely sanitized and specific indications were set for re-
peated medical-sanitation bronchoscopy. And in the subgroup 
of patients with the Friedel bronchoscope in 12 (2.5%) children, 
it was not possible to remove the FB completely or it was not 
found during the first manipulation.

Bronchoscopy was repeated trice in 3 pts (0.6%) of subgroup 
II, while in subgroup I in 25 (5.2%). 4 procedures were per-
formed in Subgroup I (2 -0.4%) and in 1 (0.2%). 

The course of the post-bronchoscopy period based on the 
clinical manifestations of the disease is shown in Table 7. 

Table 7: Duration of clinical manifestations of the course of the 
postoperative period in subgroups of the main clinical group (in 
days).

Indicators
I subgroup of the main 
clinical group (n=478)

II subgroup of the 
main clinical group 

(n=470)

The duration of the cough 13,0±0,2 10,5±0,1

Recovery period of  
vesicular (puerile) breathing

12,0±0,2 8,5±0,1

Wheezing duration 10,0±0,2 7,0±0,1

The differences are statistically significant (p=0.000000); Number of de-
grees of freedom f = 946; Critical value of Student's t-test = 1.972, at signifi-
cance level α = 0.05

Table 7 shows that in subgroup II of the MCG, the duration of 
the cough period averaged 10.5±0.1 days, while in subgroup I it 
reached 13.0±0.2 days. In subgroup II MCG during auscultation, 
the recovery time of vesicular (puerile) breathing was at the 
level of 8.5±0.1 days, and in subgroup I - 12.0±0.2 days. Wheez-
ing during auscultation in I and II subgroups of MCG persisted 
for 10.0±0.2 and 7.0±0.1 days, respectively.

So, in the subgroup using a video bronchoscope, there was 
a decrease in the duration of clinical manifestations in the post-
bronchoscopy period, in particular, the duration of the cough 
period by 2.5 days, the recovery period of vesicular or puerile 
breathing by 3.5 days and the duration of wheezing by 3 days. 
The differences obtained in the calculations were significant.
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In our sample, we obtained a 95.1% positive history of aspi-
ration confirmed by bronchoscopic examination.

Out of 1355 patients admitted to our clinic with suspected 
FB RT, bronchoscopy was performed in 1153 (85.1%) patients, 
including 914 (96.4%) children of the main clinical group (459 
(96.0%) in subgroup I and 455 (96.8%) in subgroup II) and 239 
(58.7%) children of the clinical comparison group. In 34 children 
of the MCG group, bronchoscopy was not performed, since 
there were clear anamnestic data on self-discharge of FB and 
there were no indications for manipulation. In all 239 cases of 
bronchoscopy in CCG, no foreign body or signs of its presence 
in the respiratory tract were found. In all 914 MCG patients who 
underwent bronchoscopy, FBs were removed or had signs of 
being in the tracheobronchial tree.

Discussion

The data presented, clearly demonstrate the advantages of 
optical bronchoscopy for the fine visualization of all parts of the 
tracheobronchial tree and identify not only the foreign object 
with its size, shape, edges, etc.

It is also possible to clearly determine the nature, depth and 
prevalence of injury of the trachea and bronchi as a result of ex-
posure to FB allowing excellent conditions to visualize, capture 
and extract it. In addition is possible to sanitize the trachea-
bronchial tree, and also to repeated medical and sanitation pro-
cedures. In subgroup I of the MCG (2000-2009), not having such 
opportunities, it was not possible in all cases to fully sanitize the 
bronchi, and the indications for repeated bronchoscopy were 
based only on clinical data.

In order to control the course of the post-bronchoscopy pe-
riod and the effectiveness of the treatment, daily monitoring 
of clinical symptoms was carried out. The patient’s body tem-
perature and its duration, absence or severity of cough, if it is 
present (3 points - no cough, 2 points - periodic cough, 1 point 
- single cough); the absence or severity of wheezing, if it pres-
ents during auscultation of the lungs (3 points - no wheezing, 2 
points - single wheezing, 1 point - widespread multiple) and the 
recovery period of vesicular (puerile) breathing in days.

Conclusion

In conclusions, based on the data of our study, video bron-
choscopy contributes to a clear visualization of all parts of the 
respiratory tract and the aspirated object, allows you to eas-
ily and quickly remove the latter from the TBT, significantly 
improves the course of the post-bronchoscopy period and pre-
vents the development of late complications.
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