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Objective: To analyze the clinical characteristics of tracheobronchial foreign body (FB)

cases in a pediatric Chinese population.

Methods: The clinical data of pediatric patients aged 0–18 years old diagnosed with a

tracheobronchial FB in the Children’s Hospital of Chongqing Medical University between

September 2018 and August 2021 were analyzed retrospectively.

Results: Among 1,328 included cases, 92.09% of patients were <3 years old, the

male to female ratio was 1.86:1. The prevalence of tracheobronchial FB was similar

between patients living in rural and urban areas and tracheobronchial FBs were more

common in winter. The most common presenting symptoms were cough and wheezing.

The most common CT findings was local obstruction or tracheobronchial narrowing,

followed by obstructive emphysema of lung and pneumonia. The 11.3% of cases that did

not report FB aspiration on admission had a longer time to hospital admission and longer

hospitalization time than cases reporting FB aspiration (P < 0.05). The most common

FB type was nuts (81.17%). FBs were more frequently located in the right bronchus, and

64 (4.82%) cases involved multiple FBs. FBs were expelled by coughing in only 4.07%

of cases. For the other cases, FB removal by first bronchoscopy in our hospital was

successful and complete in 96.86% of cases. 1.51% of patients had hypoxic ischemic

encephalopathy (HIE) and the location of FBs was a possible risk factor for HIE (P< 0.05).

Conclusions: Tracheobronchial FBs occurred most commonly in children <3 years old.

If asphyxia occurs in children which FBs aspirated, emergency treatment is needed to

reduce the occurrence of HIE. Rigid bronchoscopy remains the first-line method for FB

removal in children.
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INTRODUCTION

Tracheobronchial foreign body (FB) is one of the most common
acute and severe diseases in children. Previous research has
shown that tracheobronchial FB accounts for 7.9–18.1% of
accidental injuries in children aged 0–14 years in China and 80%
in children aged 1–3 years (1). The symptoms of tracheobronchial
FB vary depending on the size of the FB, the grade of
obstruction, and the location of the FB. Patients can present
with coughing, wheezing, stridor, fever or even dyspnea, while a
few patients are almost asymptomatic. Tracheobronchial FB can
cause many complications, some serious patients may experience
cardiopulmonary arrest and sudden death (2, 3). Fortunately,
early diagnosis and surgical treatment can effectively reduce the
complications of tracheobronchial FBs as well as the mortality
among children (4, 5). However, misdiagnosis, missed diagnosis,
surgical failure, and serious complications occur due to various
reasons in clinical practice, bringing great harm and burden
to children and their families. Therefore, timely diagnosis and
treatment of tracheobronchial FBs are very urgent.

To investigate the latest epidemiological and clinical
characteristics of pediatric patients with tracheobronchial
FBs, the case data from the Children’s Hospital of Chongqing
Medical University were retrospectively collected. The hospital
is the third largest children’s hospital in China and provides
services mainly for children in southwest China. Data for all
cases treated over 3 years were collected to analyze the patients’
general situation, disease characteristics, clinical symptoms,
imaging examinations, as well as the FB type, location, treatment
and complications.

MATERIALS AND METHODS

Study Design and Data Collection
We retrospectively studied all pediatric cases younger than 18
years diagnosed as tracheobronchial FB in the Children’s Hospital
of Chongqing Medical University between September 2018 and
August 2021. As a retrospective study, no consent was required
for the analysis of the data collected from medical records.
However, written informed consent was given by patients or
their guardians before bronchoscopy. The research protocol
was approved by the Medical Ethics Committee of Children’s
Hospital of Chongqing Medical University.

Cases were suspected according to a report of FB aspiration
by the patient or their guardian, clinical symptoms, physical
examination findings, or imaging examination findings. The
diagnosis of FB was confirmed by one of two ways: (1) the
patient coughed up a FB. If after coughing, no FBs were found
on subsequent imaging examination, and the patient’s symptoms
and physical signs were resolved, the FB was considered to
have been eliminated by coughing; or (2) a FB was observed
by bronchoscopy.

Study Methods and Statistical Analysis
The extracted patient data included age, gender, residential area
(urban or rural), report of FB aspiration, clinical symptoms
(e.g., cough, wheezing/laryngeal stridor/laryngeal noise, fever,

dyspnea), imaging examination findings before surgery [chest
computed tomography (CT)], endoscopic findings (e.g., type
of FB, FB location, bronchoscopy type, time of operation),
complications related to FBs, and time from aspiration to hospital
admission as well as hospitalization time.

The collected data were processed and analyzed using
SPSS 23 statistical software (IBM, Armonk, NY, USA). If the
measurement data were in line with normal distribution,
t-test was used for comparisons between two groups; if
not, Mann-Whitney U test was used for comparisons
between two groups. For categorical data, Chi-square
test, Continuous calibration chi-square test or Fisher’s
exact test was used for univariate analysis. Differences for
which P < 0.05 were considered statistically significant for
all analyses.

RESULTS

Patients’ Characteristics and Symptoms
A total of 1,328 patients diagnosed with tracheobronchial FBs
were included in the present study. The male to female ratio of
patients was 1.86:1. The age of the patients ranged from 4months
to 13 years, and the median age was 1.54 years. The distributions
of cases according to gender, age group, residence type, seasonal
occurrence, symptoms, and report of FB aspiration are presented
in Table 1.

TABLE 1 | Patient characteristics and symptoms (n = 1,328).

Variable n %

Sex

Male 864 65.06

Female 464 34.94

Age

0–1 years 132 9.94

1–2 years 895 67.39

2–3 years 196 14.76

3–6 years 58 4.37

≥6 years 47 3.54

Residence type

Urban 712 53.61

Rural 616 46.39

Season

Spring 335 25.23

Summer 196 14.76

Autumn 368 27.71

Winter 429 32.30

Symptoms

Cough 1,303 98.12

Wheezing/laryngeal stridor/laryngeal noise 1,242 93.52

Fever 369 27.79

Dyspnea 92 6.93

Report of FB aspiration

Yes 1,178 88.70

No 150 11.30
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TABLE 2 | Influence of reporting of FB aspiration on the time before hospital

admission and hospitalization time.

No report of FB Report of FB

Variable aspiration (n = 150) aspiration (n = 1,178) P-value

Time before 20.00 (8.75, 31.00) 3.00 (1.00, 10.00) <0.001

hospital

admission,

days

Hospitalization 4.71 (3.36, 6.76) 3.24 (2.38, 4.16) <0.001

time, days

Values are presented as median (first quartile - third quartile). Mann-Whitney U test was

used to test statistical difference.

TABLE 3 | CT findings of FBs (n = 1,328).

CT findings n %

Local obstruction or tracheobronchial 1,317 99.17

narrowing because of FBs

Obstructive emphysema of lung 990 74.55

Pneumonia 516 38.86

Atelectasis 149 11.22

Pneumothorax, subcutaneous emphysema 45 3.39

and mediastinal emphysema

Laryngeal edema and laryngeal 12 0.90

obstruction

Pleural effusion 6 0.45

Time Before Hospital Admission and
Hospitalization Time
Time before hospital admission was defined as the duration of
time from when the aspiration event occurred, if witnessed, or
from the onset of symptoms to when the patient was admitted at
our hospital. The time before hospital admission ranged from 1 h
to 2 years. The shortest hospitalization time was only 1 h in a case
in which the patient coughed up the FB after admission, whereas
the longest hospitalization time was 34.4 days. Table 2 compares
the time before hospital admission and the hospitalization time
according to whether the patient or guardian reported aspiration
of a FB. The differences in both times were statistically significant
(P < 0.001).

CT Findings
Table 3 shows the CT findings of FBs. The most frequent CT
finding was local obstruction or tracheobronchial narrowing
because of FBs (99.17%), followed by obstructive emphysema of
lung in 990 cases (74.55%) and pneumonia in 516 cases (38.86%).

Locations of FBs
The distribution of FBs found at different locations are presented
in Table 4. Among all cases, the highest percentage of FBs
were located in the right main bronchus (38.33%). Additionally,
more FBs were located in the right bronchus than in the left

TABLE 4 | Locations of FBs (n = 1,328).

FB location n %

Trachea 91 6.85

Right main bronchus 509 38.33

Right upper bronchus 8 0.60

Right middle bronchus 68 5.12

Right lower bronchus 75 5.65

Left main bronchus 391 29.44

Left upper bronchus 22 1.66

Left lower bronchus 100 7.53

Multiple FBs 64 4.82

bronchus (49.70 vs. 38.63%). In 64 cases (4.82%), multiple FBs
were identified.

Types of FBs
The majority (93.52%) of FBs found in these children were
organic objects, consisting of mostly food items. Nuts accounted
for 81.17% of the FBs, with peanuts, seeds, and walnuts found
most often. Only 5.42% of the FBs were inorganic objects, with
pen point or cap accounting for 1.96%, followed by plastic
paper/film and plastic toys (Table 5).

Treatments
Of the 1,328 cases examined, in 54 (4.07%) cases the patient
was able to cough up the FB by themselves. The other cases
were removed FBs only underwent rigid bronchoscopy and/or
flexible bronchoscopy. The surgeons of department of Thoracic
Surgery and Otorhinolaryngology used holding forceps, grasping
forceps or cup-shaped forceps to remove FBs underwent rigid
bronchoscopy. While respiratory physicians used mainly basket-
shaped forceps and tooth forceps, and few cases cooperated with
cryoprobe, balloon catheter and other methods.

Table 6 summarizes the details of the endoscopic removal
of FBs in the other 1,274 cases. FBs were removed during the
first bronchoscopy in 1,215 (95.37%) cases, during the second
bronchoscopy in 52 (4.08%) cases, during a third bronchoscopy
in 6 cases, and during a fourth bronchoscopy in 1 child. In a
few cases, complete removal of FBs had not been achieved in
other hospitals, and the children were then transferred to our
hospital. Among the cases who received first surgical treatment
in our hospital, 96.86% of cases were removed FBs successfully
and completely underwent first bronchoscopy.

A Severe Complication- HIE
No case died related to endoscopic procedure and FBs in all
included cases, so we analyzed the clinical characteristics of
hypoxic ischemic encephalopathy (HIE) which was also a serious
complication in the present study. There were 20 children
(1.51%) with HIE. They were all caused by hypoxia because of the
airway obstruction related to FBs before bronchoscopy. Then the
study analyzed clinical characteristics and divided all the children
into two groups: with HIE, without HIE (Table 7). 6.59% of cases
with tracheal FBs and 4.69% of cases with multiple FBs were
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TABLE 5 | Types of FBs (n = 1,328).

Types of FBs n %

Organic objects 1,242 93.52

Peanut 573 43.15

Seed 201 15.14

Walnut 108 8.13

Bean 70 5.27

Chinese chestnut 30 2.26

Other nuts 96 7.23

Fruit 48 3.61

Bone or shrimp shell 47 3.54

Meat or animal product 8 0.60

Corn 7 0.53

Other food or residue 43 3.24

Other organic object 11 0.83

Inorganic objects 72 5.42

Pen point or cap 26 1.96

Plastic toy 10 0.75

Plastic paper 10 0.75

Light diode 4 0.30

Metal screw or nut 4 0.30

Tin or aluminum foil 4 0.30

Thumb tack 3 0.23

Whistle 3 0.23

Pegwood 2 0.15

Stone 2 0.15

Metal buckle 2 0.15

Needle 1 0.08

Magnet 1 0.08

Undetermined 14 1.05

associated with HIE, which was significantly more than bronchial
FBs. And the time before hospital admission was statistically
different between the two groups (P < 0.05).

DISCUSSION

This retrospective analysis of all pediatric tracheobronchial FB
cases treated in the Children’s Hospital of Chongqing Medical
University between September 2018 and August 2021 identified
several trends in the characteristics of these cases. In the present
study, themale-to-female ratio among the cases was 1.86:1, which
is similar to the 2:1 ratio reported in several previous studies (6–
10) and slightly less than the ratio of 2.6:1 reported by another
study (11). However, several studies have reported similar
incidence rates of tracheobronchial FBs in both genders (12–
14). Thus, more large-scale epidemiological studies are needed
to confirm whether tracheobronchial FBs are more prevalent in
boys than in girls.

Age was an important factor in tracheobronchial FB cases,
with 92.09% of cases in the present study occurring in children 3
years of age or less, with the peak incidence of 67.39% occurring
in children 1-2 years old, a finding that is consistent with the

TABLE 6 | Endoscopic removal of FBs (n = 1,274).

Endoscopic removal n %

One bronchoscopy procedure 1,215 95.37

One rigid bronchoscopya 987 77.47

One flexible bronchoscopya 228 17.90

Two bronchoscopy proceduresa 34 2.67

One bronchoscopy procedure in 18 1.41

another hospital and one in our hospital

Three bronchoscopy proceduresb 6 0.47

Four bronchoscopy proceduresc 1 0.08

aBronchoscopy in our hospital. bMore than one procedure in our hospital. cThree

procedures in another hospital and one in our hospital.

age trends reported by most previous studies (1, 8, 10–12).
Surprisingly, in three cases in the present study, the children
<6 months of age, which is younger than even the youngest
cases reported in most previous studies (11, 12, 15). Accordingly,
clinicians should be aware of a possible recent trend of decreasing
age among tracheobronchial FB cases. Because the fatality rate
for tracheobronchial FBs in children <1 year old is reportedly as
high as 40% (16), it is important that careful attention is given
to preventing FB aspiration by children <1 year old in order to
reduce accidental death.

We observed similar incidence rates of tracheobronchial FB
between patients who lived in rural and urban areas, which
is different from the results of a previous study that found a
higher incidence of FB diagnoses in rural areas in China (1).
A possible explanation is that the data were collected from a
single-center located in an urban area, and some cases of FBs
among patients who live in rural areas may have been treated
in hospitals more local to them, while children living in the
urban area near our hospital were more likely to be brought to
our hospital. Another contributing factor could be that among
families in urban areas, it is more common for both parents to
work full-time while children are watched by elderly caretakers.
Cases of tracheobronchial FBs were more common in winter,
followed by autumn and spring, and least common in summer,
which is consistent with the findings of a previous study in China
(1). A main reason is related to the Spring Festival in China
and the cold weather, which leads to the consumption of more
nuts, while fewer nuts are eaten during the hot weather of the
summer months.

The most common symptoms of tracheobronchial FBs were
cough (98.12%) and wheezing/laryngeal stridor/laryngeal noise
(93.52%), in agreement with the findings of previous studies
(1, 11, 17, 18). In the present study, 11.3% of the children
had no definite or suspected recent history of FB aspiration.
Compared with the cases for which aspiration was reported,
the children for whom aspiration was not reported had both a
longer time to hospital admission and a longer hospitalization
time (both P < 0.05). Zhou et al. (19) also confirmed that
FB aspiration reporting can affect the time at which children
receive medical treatment, and two other studies confirmed
the hospitalization time is longer when FB aspiration is not
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TABLE 7 | Risk factors of HIE (n = 1,328).

Variable Without HIE (n = 1,308) With HIE(n = 20) P-value

Sex 0.641a

Male 850 14

Female 458 6

Age, years 1.55 (1.24, 1.95)b 1.42 (0.88, 2.11)b 0.346c

Residence type 0.900a

Urban 701 11

Rural 607 9

Report of FB aspiration 0.589d

Yes 1,159 19

No 149 1

Time before hospital admission, days 4.00 (1.00, 12.00)b 0.75 (0.17, 4.50)b 0.001c

Hospitalization time, days 3.34 (2.44, 4.47)b 3.50 (2.81, 8.40)b 0.090c

Type of FBe 1.000d

Organic objects 1,223 19

Inorganic objects 71 1

FB location <0.001f

Trachea 85 6

Right bronchus 655 5

Left bronchus 507 6

Multiple FBs 61 3

aChi-square test was used. bValues are presented as median (first quartile - third quartile). cMann-Whitney U test was used. dContinuous calibration chi-square test was used.
en = 1,314, because types of FB in14 cases were undetermined. fFisher’s exact test was used.

witnessed vs. when it is (15, 20). When FB aspiration is not
reported by the patient or their guardian, timely bronchoscopy
is indicated if suggestive symptoms and/or suggestive physical
and/or radiological findings are observed (21). Thus, may reduce
the time before surgery and the hospitalization time.

The most common CT finding of tracheobronchial FBs
was local obstruction or tracheobronchial narrowing (99.17%),
which is similar to the previous studies (1, 22). The second
most common CT finding was obstructive emphysema of
lung (74.55%). So we should be alert to tracheobronchial FB
when imaging examination showed obstructive emphysema. The
incidence of pneumonia was 38.86%which was higher thanmany
other previous retrospective studies (11, 18, 23). The possible
explanation maybe the imaging examination finding were found
only by CT in our study. Whereas, other studies used Chest X-
Ray with or without CT to scan FBs. CT scan shows greater
diagnostic sensitivity and specificity than Chest X-Ray (1, 24).

In the present study, the most common location of FBs was
the right main bronchus (38.33%). Because the right bronchus
is straighter and has larger diameter than the left, entrapment
of FBs is more likely in this bronchus (25), and our finding
is consistent with the results of most retrospective studies
previously conducted (6, 9, 17, 18, 26, 27), but inconsistent
with the findings of a few studies (8, 11). Given the observation
of multiple FBs in 64 cases (4.82%) in the present study, it is
important to explore the complete bronchial tree systematically
when searching for FBs.

In only 4.07% of cases in the present study were children
able to cough up FBs by themselves. When the symptoms and

physical signs of children who are highly suspected of having a
tracheobronchial FB are obviously relieved or expulsion of a FB
is witnessed, it is necessary to perform a timely chest imaging
examination to avoid the unnecessary use of general anesthesia
for bronchoscopy. At present, the main treatment methods for
tracheobronchial FB removal are rigid bronchoscopy and flexible
bronchoscopy. If such treatment is unsuccessful or a FB is
particularly difficult to remove, tracheotomy and thoracic surgery
can be used to remove FBs. In recent years, because some centers
lack the equipment or training to perform rigid bronchoscopy
and training courses for flexible bronchoscopy are more widely
available, flexible bronchoscopy has been increasingly used to
remove FBs (28). Still, rigid bronchoscopy is the most important
method used for tracheobronchial FBs removal in children,
because it can provide good ventilation during the procedure
and has a success rate of essentially 100% when performed
by an experienced physician (29). In the present study, most
of the FBs were removed during the first rigid bronchoscopy
procedure. Flexible bronchoscopy was first preferred for only a
few patients with FBs that were difficult to remove because of
their location in the upper lobe of the bronchus or segmental
bronchus or for patients treated in a newly established hospital
without the capability for rigid bronchoscopy. The success rate of
first bronchoscopy in the present study was 96.86%, which was
similar to previously reported rates (1, 8).

Because of the disagree of guardians and protection
the children from radiation, many cases lacked imaging
examinations after endoscopic procedure. And different
clinicians have subjective differences in the diagnosis of
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complications. These reasons lead to the diagnosis of
complications related to endoscopic procedure and FBs
removal is not accurate, so we were unable to well analyze all
the complications in hospitalization. But we analyzed the clinical
characteristics of HIE which could be diagnosed accurately in
hospitalization. As a severe complication, the incidence of HIE
was 1.51% (20 cases) in the present study which less than the
ratio (2.2%) reported by Kim et al. (30). HIE can cause long-term
damage, greatly affecting the children and their families. The
study shows that location of FBs in trachea and multiple FBs is a
risk factor for HIE. The reason maybe that the trachea FBs are
more easy to cause complete obstruction by affecting ventilation
of both lungs than unilateral bronchial FBs (31). And multiple
FBs are more likely to lead more obstruction of airway than
unilateral bronchial FBs. In addition, children with asphyxia
are need emergency treatment, so the time before hospital
admission of HIE group was short than without HIE group. But
the number of HIE cases was small in the present study. More
studies are needed to explore the risk factors for the HIE due to
tracheobronchial FBs.

This study has some limitations. It was just a single-
center study in one hospital and a retrospective study. Then
we haven’t analyzed all the complications in hospitalization
because of some reasons. At last, because the large number of
cases, and some children did not go to medical institutions
for follow-up after leaving the hospital, we gave up the
follow-up of long-term complications. But our study has a
large number with 1,328 children and analyzes the clinical
characteristics of tracheobronchial FBs in southwest China.
More important, our study reported the incidence of FBs
which were expelled by coughing and the incidence of HIE.
And we found cases that did not report FB aspiration on
admission had a longer time to hospital admission and longer
hospitalization time than cases reporting FB aspiration. We also
found the risk factors for HIE which there is almost no previous
study analyzed.

CONCLUSION

The suspected diagnosis of a FB is mainly based on a
reported history of aspiration, respiratory symptoms, physical
and imaging examination results. Therefore, when a child under
3 years presents with coughing and wheezing, it is important to
inquire about any possible FB aspiration. Imaging examination
is necessary when clinical symptoms and physical examinations
change before surgery to avoid unnecessary bronchoscopy after
a FB has been expelled by coughing. During surgery, careful
exploration of the bronchial tree is needed to ensure any FBs
have been completely removed. HIE is a serious complication
of tracheobronchial FBs, and emergency treatment is needed to
reduce the occurrence of HIE when asphyxia occurs in children
which FBs aspirated.
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5. Bakal Ü, Keleş E, Saraç M, Karlidag T, Kaygusuz I, Kazez A, et al. Study
of foreign body aspiration in children. J Craniofac Surg. (2016) 27:e358–
63. doi: 10.1097/SCS.0000000000002582

6. Midulla F, Guidi R, Barbato A, Capocaccia P, Forenza N, Marseglia G,
et al. Foreign body aspiration in children. Pediatr Int. (2005) 47:663–
8. doi: 10.1111/j.1442-200x.2005.02136.x

7. Mansour B, Elias N. Foreign body aspiration in children with focus on the role
of flexible bronchoscopy: a 5 year experience. Isr Med Assoc J. (2015) 17:599–
603.

8. Huankang Z, Kuanlin X, Xiaolin H, Witt D. Comparison between tracheal
foreign body and bronchial foreign body: a review of 1,007 cases. Int J Pediatr
Otorhinolaryngol. (2012) 76:1719–25. doi: 10.1016/j.ijporl.2012.08.008

9. Antón-Pacheco JL, Martín-Alelú R, López M, Morante R, Merino-Mateo
L, Barrero S, et al. Foreign body aspiration in children: treatment
timing and related complications. Int J Pediatr Otorhinolaryngol. (2021)
144:110690. doi: 10.1016/j.ijporl.2021.110690

10. Sjogren PP, Mills TJ, Pollak AD, Muntz HR, Meier JD, Grimmer JF. Predictors
of complicated airway foreign body extraction. Laryngoscope. (2018) 128:490–
5. doi: 10.1002/lary.26814

11. Ding G, Wu B, Vinturache A, Cai C, Lu M, Gu H. Tracheobronchial
foreign body aspiration in children: a retrospective single-center cross-
sectional study. Medicine. (2020) 99:e20480. doi: 10.1097/MD.000000000
0020480

Frontiers in Pediatrics | www.frontiersin.org 6 May 2022 | Volume 10 | Article 873182

https://doi.org/10.3760/cma.j.issn.1673-0860.2018.05.002
https://doi.org/10.5152/eurasianjmed.2015.109
https://doi.org/10.1007/s00383-016-3988-9
https://doi.org/10.4103/2230-8229.163038
https://doi.org/10.1097/SCS.0000000000002582
https://doi.org/10.1111/j.1442-200x.2005.02136.x
https://doi.org/10.1016/j.ijporl.2012.08.008
https://doi.org/10.1016/j.ijporl.2021.110690
https://doi.org/10.1002/lary.26814
https://doi.org/10.1097/MD.0000000000020480
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Ding et al. Tracheobronchial FBs in Children

12. Huang Z, Zhou A, Zhang J, Xie L, Li Q. Risk factors for granuloma
formation in children induced by tracheobronchial foreign bodies. Int J

Pediatr Otorhinolaryngol. (2015) 79:2394–7. doi: 10.1016/j.ijporl.2015.10.057
13. Baram A, Sherzad H, Saeed S, Kakamad FH, Hamawandi

AMH. Tracheobronchial foreign bodies in children: the role of
emergency rigid bronchoscopy. Global Pediatric Health. (2017)
4:2333794x17743663. doi: 10.1177/2333794X17743663

14. Gregori D, Salerni L, Scarinzi C, Morra B, Berchialla P, Snidero S, et al.
Foreign bodies in the upper airways causing complications and requiring
hospitalization in children aged 0-14 years: results from the ESFBI study. Eur
Arch Otorhinolaryngol. (2008) 265:971–8. doi: 10.1007/s00405-007-0566-8

15. Na’ara S, Vainer I, Amit M, Gordin A. Foreign body aspiration in infants
and older children: a comparative study. Ear Nose Throat J. (2020) 99:47–
51. doi: 10.1177/0145561319839900

16. Lluna J, Olabarri M, Domènech A, Rubio B, Yagüe F, Benítez MT, et al.
Recommendations for the prevention of foreign body aspiration. An Pediatr.

(2017) 86:50. doi: 10.1016/j.anpede.2016.04.003
17. Sink JR, Kitsko DJ, Georg MW, Winger DG, Simons JP. Predictors of foreign

body aspiration in children. Otolaryngol Head Neck Surg. (2016) 155:501–
7. doi: 10.1177/0194599816644410

18. Boufersaoui A, Smati L, Benhalla KN, Boukari R, Smail S, Anik K, et al.
Foreign body aspiration in children: experience from 2624 patients. Int J
Pediatr Otorhinolaryngol. (2013) 77:1683–8. doi: 10.1016/j.ijporl.2013.07.026

19. Zhou J, Shang WY, Huang ZH, Liu YQ, Sun C, Shen XF, et al. Influential
factors for visit time for tracheobronchial foreign bodies in pediatrics. Eur
Arch Otorhinolaryngol. (2020) 277:505–9. doi: 10.1007/s00405-019-05700-5

20. Lee M, Kim DJ, Jang HB, Lee BJ, Yeom JA, Kim YA, et al. Risk
factors affecting the treatment outcome of pediatric foreign body
aspiration: significance of time factors. Pediatr Surg Int. (2020)
36:1061–6. doi: 10.1007/s00383-020-04714-z

21. Eber E, Antón-Pacheco JL, de Blic J, Doull I, Faro A, Nenna R, et al. ERS
statement: interventional bronchoscopy in children. Eur Respir J. (2017)
50:1700901. doi: 10.1183/13993003.00901-2017

22. Wani NA, Qureshi UA, Kosar T, Laway MA. Subcutaneous emphysema
due to bronchial foreign body demonstrated by multidetector-row computed
tomography. Lung India. (2011) 8:291–3. doi: 10.4103/0970-2113.85693

23. Liang J, Hu J, Chang H, Gao Y, LuoH,Wang Z, et al. Tracheobronchial foreign
bodies in children- a retrospective study of 2,000 cases in Northwestern.
ChinaTher Clin Risk Manag. (2015) 11:1291–5. doi: 10.2147/TCRM.S86595

24. Bajaj D, Sachdeva A, Deepak D. Foreign body aspiration. J Thorac Dis. (2021)
13:5159–75. doi: 10.21037/jtd.2020.03.94

25. Sultan TA, van As AB. Review of tracheobronchial foreign body aspiration
in the South African paediatric age group. J Thorac Dis. (2016) 8:3787–
96. doi: 10.21037/jtd.2016.12.90

26. Zhong B, Sun SL, Du JT, Deng D, Liu F, Liu YF, et al. Risk factors for lower
respiratory tract infection in children with tracheobronchial foreign body
aspiration.Medicine. (2019) 98:e14655. doi: 10.1097/MD.0000000000014655

27. Gao YQ, Tan JL, Wang ML, Ma J, Guo JX, Lin K, et al. How can
we do better? learning from 617 pediatric patients with airway foreign
bodies over a 2-year period in an asian population. Front Pediatr. (2020)
8:578. doi: 10.3389/fped.2020.00578

28. SchrammD, Ling K, Schuster A, Nicolai T. Foreign body removal in children:
Recommendations versus real life-A survey of current clinical management in
Germany. Pediatr Pulmonol. (2017) 52:656–61. doi: 10.1002/ppul.23609

29. Dorterler ME, Kocaman OH, Gunendi T, Boleken ME. A single-center
experience of pediatric foreign-body aspiration: a retrospective 4-year case
series. Lung India. (2019) 36:202–6. doi: 10.4103/lungindia.lungindia_69_18

30. Kim IA, Shapiro N, Bhattacharyya N. The national cost burden of
bronchial foreign body aspiration in children. Laryngoscope. (2015) 125:1221–
4. doi: 10.1002/lary.25002

31. Khurana AS, Verma SK, Sohal BS. Foreign body bronchus—presenting
with asthma, Indian J. Otolaryngol Head Neck Surg. (1999) 52:107–
8. doi: 10.1007/BF02996457

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Ding, Su, Chen, Yao and Xiao. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Pediatrics | www.frontiersin.org 7 May 2022 | Volume 10 | Article 873182

https://doi.org/10.1016/j.ijporl.2015.10.057
https://doi.org/10.1177/2333794X17743663
https://doi.org/10.1007/s00405-007-0566-8
https://doi.org/10.1177/0145561319839900
https://doi.org/10.1016/j.anpede.2016.04.003
https://doi.org/10.1177/0194599816644410
https://doi.org/10.1016/j.ijporl.2013.07.026
https://doi.org/10.1007/s00405-019-05700-5
https://doi.org/10.1007/s00383-020-04714-z
https://doi.org/10.1183/13993003.00901-2017
https://doi.org/10.4103/0970-2113.85693
https://doi.org/10.2147/TCRM.S86595
https://doi.org/10.21037/jtd.2020.03.94
https://doi.org/10.21037/jtd.2016.12.90
https://doi.org/10.1097/MD.0000000000014655
https://doi.org/10.3389/fped.2020.00578
https://doi.org/10.1002/ppul.23609
https://doi.org/10.4103/lungindia.lungindia_69_18
https://doi.org/10.1002/lary.25002
https://doi.org/10.1007/BF02996457~
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Tracheobronchial Foreign Bodies in Children: Experience From 1,328 Patients in China
	Introduction
	Materials and Methods
	Study Design and Data Collection
	Study Methods and Statistical Analysis

	Results
	Patients' Characteristics and Symptoms
	Time Before Hospital Admission and Hospitalization Time
	CT Findings
	Locations of FBs
	Types of FBs
	Treatments
	A Severe Complication- HIE

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


