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Abstract
Tracheal or bronchial foreign body aspiration is an important emergency o childhood requiring bronchoscopy under general 
anesthesia. In this retrospective study, bronchoscopy were performed for foreign body aspiration; anesthesia methods, risks, 
and postoperative complications were evaluated. Children who underwent bronchoscopy with suspicion of a foreign body in the 
pediatric surgery operating room between January 2010 and December 2021 were included in the study. Six hundred and sixty four 
children were evaluated. General anesthesia was applied to all bronchoscopy. Demographic characteristics of the patients, type of 
foreign body, localization of foreign body, distribution of foreign body according to age groups, complications related to anesthesia 
and surgical process, length of stay in the postoperative intensive care unit, and duration of hospital stay were evaluated. The 
patients who aspirated foreign bodies most frequently were children aged 1-3 years (73.6%). During bronchoscopy, organic matter 
(seeds, hazelnuts, peanuts, chickpeas) was the most frequently removed foreign body in children (559 patients). It was observed 
that foreign bodies were mostly located in the right main bronchus at a rate of 52.4%, the left main bronchus at 28%. The most 
common anesthesia-related complications were desaturation in 400 patients, hypercarbia in 200 patients, bronchospasm in 108 
patients, and respiratory arrest in 2 patients. Many problems may be encountered in foreign body inhalation, and bronchoscopy 
of these patients should be performed by an experienced anesthesiologist and surgeon at the right time and in the safest way in 
terms of anesthesia and surgery.
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Introduction
Foreign body aspiration in infants and children is 
an emergency surgical procedure that can be fatal.1 
Anamnesis of the family or the patient, rapid diagnosis, 
and bronchoscopy are lifesaving. Bronchoscopy is the 
gold standard for the diagnosis and treatment of foreign 
bodies. Flexible bronchoscopy successfully removes 
foreign bodies in the subsegments; however, because 
it requires sedation, cooperation might be challenging 
in children.2,3 Rigid bronchoscopy is performed 
in the operating room under general anesthesia. 
Oxygenation and ventilation problems may occur due 
to joint use of the airway with the anesthesiologist 
and the clinician performing bronchoscopy.4,5 Different 
ventilation methods (controlled and spontaneous 
ventilation) can be applied according to the experience 
of the anesthesiologists and hospital protocols.6 The 
disadvantage of spontaneous ventilation is that the 
foreign body can be displaced by airway reflexes (cough, 
laryngospasm, or bronchospasm).5 Adequate depth of 
anesthesia for a rigid bronchoscope can be achieved 
using muscle relaxants.7 Positive pressure ventilation 
reduces atelectasis and increases oxygenation.4 
Foreign body aspirations are a serious health problem 
that can lead to fatal outcomes in childhood. According 
to the literature, although most deaths occur before 
admission to the hospital, anesthesia management and 
bronchoscopy procedures are also important causes 
of mortality and morbidity. However, there is still no 
consensus on the optimal anesthesia technique in 
the literature. In this article, we wanted to update and 
share our anesthesia methods for rigid bronchoscopy in 
foreign body aspiration, which is an important problem 
in childhood.

Materials and Methods
In this retrospective study, 664 pediatric patients aged 
0-18 years who came to our hospital with a diagnosis of 
a foreign body and underwent rigid bronchoscopy were 
evaluated in terms of age, gender, type of foreign body, 
localization, and complications observed during and 
after the procedure. After obtaining study permission 
from the Erciyes University Clinical Research Ethics 
Committee (decision no: 2022/381, date: 11.05.2022), 
the data obtained by scanning the files over the electronic 
information systems in our hospital were evaluated. 
Patients who had a history of cardiopulmonary arrest 
before bronchoscopy and whose files were missing any 
datum planned to be evaluated were not included in the 
study. Demographic characteristics of the patients, type 
of foreign body, localization of foreign body, distribution 
of foreign body according to age groups, complications 
related to anesthesia and surgical process, length of stay 
in the postoperative intensive care unit, and duration of 
hospital stay were evaluated.
In the presence of findings such as acute asphyxia, 
radiopaque foreign body presence, unilateral decreased 
respiratory sound, mediastinal shift, or emphysema 
in patients who came to our clinic with foreign body 
aspiration, the procedure was performed under general 
anesthesia without premedication because rigid 

bronchoscopy was indicated. General anesthesia was 
administered without premedication in patients admitted 
to our clinic with tracheal bronchial foreign body 
aspiration. Before the intervention, electrocardiograph, 
oxygen saturation, and non-invasive blood pressure 
were monitored. Anesthesia induction was performed 
with propofol 2-3 mg/kg intravenous (IV) in the presence 
of 100% oxygen or with 4-5% sevoflurane if there was 
no vascular access. Rocuronium 0.6-1.2 mg/kg IV was 
administered to prevent the airway reflex in the patient. 
Intraoperative ventilation was continued manually with 
4-6 lt /min 100% oxygen by attaching the breathing circuit 
to the ventilation section of the rigid bronchoscope. In 
the maintenance of anesthesia, 2% sevoflurane-100% 
oxygen and remifentanil were provided with 0.1-
02 µg kg-1 min-1 or with longer-acting fentanyl (1 µg 
kg-1). Manual ventilation was intermittently interrupted 
in coordination with the bronchoscopist and apnea 
periods and oxygen insufflation were performed. The 
trachea and main bronchi were re-checked for possible 
complications after the foreign body was removed with 
forceps. When the procedure was completed, anesthetic 
drugs were discontinued and muscle relaxants were 
antagonized. The patient’s spontaneous respiration was 
supported with 100% oxygen until it reached a sufficient 
level. Patients with respiratory distress received 1 mg/
kg lidocaine or 1 mg/kg methylprednisolone. Patients 
with respiratory distress, despite medical treatment, 
were treated in the intensive care unit by endotracheal 
intubation. At the end of the procedure, patients without 
respiratory distress were transferred to the recovery 
unit, and patients with an Aldrete recovery score8 of ≥9 
were sent to their rooms in the thoracic surgery ward.

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) 
v.26.0 (IBM Corp. Armonk, NY, USA) package program 
was used for the statistical analysis of the study. 
Compliance of numerical data with normal distribution 
was evaluated using the Shapiro-Wilk test in each 
group. Those who did not show a normal distribution 
were evaluated using the Mann-Whitney U test, and 
categorical data were evaluated using the chi-square 
exact test. The homogeneity of variances was evaluated 
using Levene’s test.
Numerical variables are given as mean standard 
deviation, and categorical variables are given as 
frequency (percentage). Relationships between 
categorical variables were evaluated by chi-square 
analysis, and p<0.05 was accepted as sufficient for 
statistical significance in testing two-way hypotheses.

Results
Between January 2010 and December 2021, 664 
patients underwent rigid bronchoscopy with the 
suspicion of foreign body aspiration in the thoracic 
surgery operating room of Erciyes University Medical 
Faculty. The mean age of the patients was two years. 
Of these, 415 (62.5%) were male and 249 (37.5%) were 
female. Foreign bodies were detected in 612 (92.1%) of 
664 patients (Table 1). The average procedure duration 
was 52 minutes.
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The patients who most frequently aspirated foreign 
bodies were children aged 1-3 years (73.6%) (Table 
2). Among these, the number of children in the 1-year 
age group was high (55.9%). The distribution of foreign 
body type by the age group is given in Table 3. In the 
distribution of gender by the age group, the number of 
males was significantly higher than 
that of females (p<0.05). During 
bronchoscopy, organic matter (seeds, 
hazelnuts, peanuts, chickpeas) was 
the most frequently removed foreign 
body in children (559 patients). In 
contrast, inorganic substances such 
as toys and pencils were found more 
frequently in children over school 
age. Pin aspiration was among 
the aspirated inorganic materials, 
especially in female patients who 
wore headscarves. 
It was observed that foreign bodies 
were mostly located in the right 
main bronchus at a rate of 52.4%, 
the left main bronchus at 28%, and 
the trachea at 7.8% It was observed 
that it was in both lungs with a rate 
of 3.4% and outside the respiratory system with a rate 
of 0.6% (Table 4). Foreign body aspiration was outside 
the respiratory tract in 4 patients. One was located in the 
esophagus, one in the epiglottis, one in the mouth, and 
one in the vocal cords.
Of the 664 patients who underwent bronchoscopy, 605 
did not require intensive care (91.1%). Of the patients 

staying in the intensive care unit, 13 remained in the 
intensive care unit for more than one week (Table 1). 
The most common anesthesia-related complications 
were desaturation (SpO2< 95%) in 400 (60.2%) patients, 
hypercarbia in 200 (30.1%) patients, bronchospasm 
in 108 (16.2%) patients, and respiratory arrest in 2 

patients (0.4%). There were 4 (0.6%) 
pneumothorax, three bleeding 
(0.5%), one pneumomediastinum 
(0.2%), and 3 (0.5%) open surgery 
requirements. Complications related 
to the rigid bronchoscopy procedure 
were also observed. Because of 
the development of cardiac arrest 
during the procedure, one patient 
was resuscitated by cardiopulmonary 
resuscitation, but the patient died 
after 24 h during intensive care 
follow-up (Table 5). 

Discussion
In this retrospective study, we 
evaluated 664 patients who met the 
study criteria perioperatively and 
underwent rigid bronchoscopy due to 

suspicion of foreign body aspiration in Erciyes University 
Hospitals between 2010-2021.
Foreign body aspiration is especially common in boys 
under the age of 3.2 In this age group, curiosity about 
the objects in the environment, taking the objects to 
their mouth to recognize the object, and talking and 
laughing when there is an object in the mouth due to 
the anatomically underdeveloped larynx and epiglottis 
cause aspiration.9 Aspirated foreign bodies may differ 
from country to country. Paksu et al.10 reported that 
under the age of 3 years, organic body aspiration was 
higher, and for those above the age of 3 years, inorganic 
body aspiration was higher. In our study, although 
the inorganic body aspiration was not statistically 

Highlights

• Foreign body aspiration in infants 
and children is an emergency 
surgical procedure that can be 
fatal.

• Bronchoscopy is the gold 
standard for the diagnosis and 
treatment of foreign bodies.

• Rigid bronchoscopy is performed 
in the operating room under 
general anesthesia oxygenation 
and ventilation problems may 
occur due to joint use of the 
airway with the anesthesiologist 
and the clinician performing 
bronchoscopy.

Table 1.
Demographic datas

Age (years) (mean ± SD) 2.09±3.01

Gender, n (%)

Female 249 (37.5)

Male 415 (62.5)

Foreign body detected, n (%)
Yes 612 (92.1)

No 52 (7.9)

Duration of bronchoscopy (minutes) 52±2.9

Hospital stay (days) (med, min-max) 2.31 (0-39)

Need for ıntensive care n (%)
Yes 59 (8.9)

No 605 (91.1)
SD; Standard deviation, Min-max; Minimum-maximum
Parameters are presented as mean ± standard deviation or n (%)

Table 2. 
Gender distribution by age groups

Female Male Total p
0-1 years 38 (5.8) 50 (7.5) 88 (13.3) -

1-3 years 170 (25.6) 319 (48) 489 (73.6) -

4-6 years 13 (1.9) 23 (3.4) 36 (5.3) -

7-10 years 13 (1.9) 9 (1.4) 22 (3.3) -

10-18 years 15 (2.2) 14 (2.3) 29 (4.5) -

Total 249 (37.4) 415 (62.6) 664 (100) 0.046
Parameters are presented as n (%), p<0.05, significant difference

Table 3.
Distribution of foreign body type by age groups

Organic n (%) Inorganic n (%) p
0-1 years 66 (11.8) 7 (13.1) -

1-3 years 445 (79.6) 18 (34) -

4-6 years 26 (4.7) 8 (15.1) -

7-10 years 8 (1.4) 10 (18.9) -

10-18 years 14 (2.5) 10 (18.9) -

Total 559 (100) 53 (100) 0.001
Parameters are presented as n (%), p<0.05, significant difference

Table 4.
Foreign body localization

n (%)
Right bronchial tree 348 (52.4)

 Left bronchial tree 186 (28)

Trachea 52 (7.8)

Double lung 22 (3.4)

Outside the respiratory tract 4 (0.6)
Parameters are presented as n (%)
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significantly higher in school-age children aged 7-10 
years, the number was higher. However, organic body 
aspiration was statistically high in children under 3 years 
of age.
Bronchoscopy is the gold standard for diagnosing and 
treating foreign body aspiration.11 The mortality rate 
in bronchoscopy has been reported to be 0.42%.12 
Factors affecting mortality can be described as hypoxia 
developing before or after bronchoscopy, age of the 
child, type of foreign body, inflammation, duration of 
inflammation, and complications that may develop during 
anesthesia and the procedure.13 Therefore, it would be 
ideal to perform rigid bronchoscopy when the foreign 
body aspiration is suspected. Flexible bronchoscopy are 
preferred for small-diameter foreign bodies.14-16 
The time of bronchoscopy may also affect mortality 
and morbidity. In patients whose fasting period has not 
expired but who have respiratory distress, aspiration 
forms the basis of complications that may develop. When 
patients are respiratoryly stable, it is ideal to perform 
bronchoscopy in daytime conditions where experienced 
anesthesiologists and surgeons are present in the 
most suitable conditions regarding anesthesia and the 
procedure.17 In our clinic, if the patient does not have 
respiratory distress and the foreign body is located in 
an area that does not cause a problem, we aim to wait 
for the appropriate time to remove the foreign body to 
reduce the complications that may develop.
In patients presenting with suspected foreign body 
aspiration, clinical findings differ according to the 
location of the foreign body.18 While cough is the most 
common reason for admission, wheezing and respiratory 
distress are the following findings.2 The most common 
hospital admission symptoms in our study were cough, 
wheezing with sudden onset, cyanosis, and vomiting. 
The literature recommends bronchoscopy in suspected 
foreign body aspiration cases.19 Şahin et al.2 reported 
the rate of negative bronchoscopy as 24.6% in 28 
cases. Pan et al.20 reduced this rate from 18% to 4% 
because they performed fiberoptic bronchoscopy before 
rigid bronchoscopy. It is stated in studies that the rate of 
negative bronchoscopy varies between 14% and 22.3%. 
Negative bronchoscopy was found in 52 (7.9%) of 664 

patients in our study. Our negative bronchoscopy rate is 
quite low compared with the literature. The reason for 
this result is that the diagnosis is established by flexible 
bronchoscopy performed under sedation in children who 
were clinically stable and whose diagnosis could not 
be supported by chest X-ray or tomography. However, 
routine fiberoptic bronchoscopy was not performed 
before rigid bronchoscopy.
There is no definite consensus regarding the 
premedication to be administered to patients who 
will undergo rigid bronchoscopy.21,22 Midazolam may 
increase respiratory distress because of its sedative 
and respiratory depressant effects. It is not easy to 
share the airway with a surgeon during bronchoscopy. 
Therefore, general anesthesia would be a good choice 
for foreign body aspirations. Some studies have stated 
that spontaneous breathing and propofol-remifentanil 
anesthesia might delay cough, apnea, body movement, 
and awakening during the removal of the foreign body.4 
We used the short-acting rocuronium as a muscle 
relaxant to reduce the complications arising from 
manipulations during the removal of the foreign body 
with the combination of propofol-fentanyl or remifentanil. 
Rocuronium is an agent that acts more rapidly in 
children, and its effect ends quickly.4 
Corticosteroids are recommended before or during 
bronchoscopy to reduce inflammation and subglottic 
edema in the airway.18 However, there is no consensus 
on the timing of corticosteroid administration Li et al.22 
administered methylprednisolone as a prophylactic 
agent before induction. Apa et al.19 initiated steroid 
treatment before bronchoscopy and administered steroid 
infusion for 24 h. Zhang et al.23 suggested intraoperative 
methylprednisolone or dexamethasone treatment. In 
our clinic, a 1 mg/kg dose of methylprednisolone is 
administered intraoperatively, and laryngospasm and 
bronchospasm that might develop are prevented. 
Because the right main bronchus is wider, shorter, and 
more vertical than the left main bronchus, the incidence 
of foreign bodies in the right bronchial system is more 
common. However, according to the literature, the 
incidence of foreign bodies is equal in the right and left 
bronchi because the bronchi protrude from the trachea 
at an equal angle in early childhood.20 Cohen et al.14 
reported that foreign body aspiration is most common 
in the left main bronchus. In our clinic, contrary to the 
literature, foreign bodies were observed in the right 
and left bronchial systems at a rate of 52.4% and 28%, 
respectively.
Complications due to anesthesia or the procedure 
that may result in mortality may develop during 
bronchoscopy.2 Studies reported that the most common 
complication due to anesthesia was laryngospasm.24 
Laryngospasm might be caused by preoperative 
respiratory distress, degree of airway obstruction, depth 
of anaesthesia and stress-related factors.25 Qiu et al.4 
reported the rate of laryngospasm development as 0.6% 
in their study consisting of 2886 patients under ten years 
of age, but this rate was 16.2% in our study. Although 
propofol and muscle relaxants were used for anesthesia 
it was thought that the reason for this finding might be 
mucosal damage during the removal of the foreign body 

Table 5.
Peri-interventional complications

n (%)
Complications related to anesthesia
Desaturation 400 (60.2)

Hypercarbia 200 (30.1)

Laryngospasm 108 (16.2)

Arrest 2 (0.4) 

Complications related to bronchoscopy
Pneumothorax 4 (0.6)

Bleeding 3 (0.5)

Pneumomediastinum 1 (0.2)

Transition to open surgery 3 (0.5)

Cardiac arrest 1 (0.2)
Parameters are presented as n (%)
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and the long duration of the procedures. In 3 patients, 
the foreign body could not be removed by bronchoscopy, 
and thoracotomy was performed.
The mortality rate due to rigid bronchoscopy was 0.42%. 
In our clinic, two patients had an arrest after desaturation 
due to the foreign body’s complete obstruction of the 
trachea during the procedure, which was reversed with 
resuscitation. However, one patient had sudden cardiac 
arrest due to bronchial rupture during the procedure 
and died within 24 h in the intensive care unit after 
resuscitation. The duration of hospital stay may vary 
according to the economic conditions and hospital 
policies in the literature. In the study of Qiu et al.4, the 
average hospital stay was two days, whereas it was 2.3 
days in our study.

Conclusion
Foreign body aspiration is a severe condition that can 
be fatal to childhood. Although it can be seen in all age 
groups, it is more common under the age of 3 years. 
Both rigid bronchoscopy and anesthesia management 
for diagnosis and treatment require experience. Over 
time, developments in anesthesia and bronchoscopy 
have contributed positively to the management of 
foreign body aspiration. There is no clear consensus on 
the ideal anesthesia management and premedidication 
among various anesthesia techniques. As long as 
the hemodynamics of the patients are stable, it is 
recommended to perform bronchoscopy under elective 
conditions. In patients scheduled for bronchoscopy with 
suspected foreign body aspiration, the anesthesiologist 
and the team that will perform the bronchoscopy should 
be in close cooperation. This cooperation and teamwork 
should be considered the most important factor affecting 
the success of the process.
Although our study is retrospective, applying the 
anesthesia protocol accepted in our clinic in the 
anesthesia management of all patients increases 
the reliability of our results. However, we believe that 
prospective studies with more extensive patient series 
are required.

Ethical Approval: After obtaining study permission 
from the Erciyes University Clinical Research Ethics 
Committee (decision no: 2022/381, date: 11.05.2022), 
the data obtained by scanning the files over the electronic 
information systems in our hospital were evaluated. 

Informed Consent: Because the study was designed 
retrospectively no written informed consent form was 
obtained from the patients.

Author Contributions: Pehlivan SS: Design, Writing.; 
Öz Gergin Ö: Literature Search.; Sönmez E: Data 
Collection or Processing.; Bayram A: Writing.; Aksu R: 
Analysis or Interpretation.; Önal Ö: Surgical and Medical 
Practices.; Biçer C: Concept.

Conflict of Interest: The authors have no conflicts of 
interest to declare.

Financial Disclosure: The authors declared that this 
study received no financial support.

References
1. Litman RS, Ponnuri J, Trogan I. Anesthesia for tracheal or 

bronchial foreign body removal in children: an analysis of ninety-
four cases. Anesth Analg. 2000;91:1389-1391. [CrossRef]

2. Şahin Y, Cardaközü T, Sezer HF. Our Anesthesia Experiences 
in the Tracheobronchial Foreign Body Aspirations of Pediatric 
Patients During Rigid Bronchoscopy. GKDA Derg. 2021;27:59-
65. [CrossRef]

3. Mathur NN, Pradhan T. Rigid pediatric bronchoscopy for bronchial 
foreign bodies with and without Hopkins telescope. Indian Pediatr. 
2003;40:761-765. [CrossRef]

4. Qiu Y, Qu J, Li X, et al. Anesthesia with propofol-remifentanil 
combined with rocuronium for bronchial foreign body removal in 
children: Experience of 2 886 cases. Pediatr Investig. 2018;2:25-
29. [CrossRef]

5. Brkić F, Umihanić S. Tracheobronchial foreign bodies in children. 
Experience at ORL clinic Tuzla, 1954-2004. Int J Pediatr 
Otorhinolaryngol. 2007;71:909-915. [CrossRef]

6. Weber F, Füssel U, Gruber M, et al. The use of remifentanil for 
intubation in paediatric patients during sevoflurane anaesthesia 
guided by Bispectral Index (BIS) monitoring. Anaesthesia. 
2003;58:749-755. [CrossRef]

7. Soodan A, Pawar D, Subramanium R. Anesthesia for removal of 
inhaled foreign bodies in children. Paediatr Anaesth. 2004;14:947-
952. [CrossRef]

8. Aldrete JA, Vazeery A. Is magnesium sulfate an anesthetic? 
Anesth Analg. 1989;68:186-187. [CrossRef]

9. Pekcan S, Aslan TA. Foreign Body Aspiration in Childhood. 
Turkish J Pediatr Dis. 2010;4:119-128. [CrossRef]

10. Paksu S, Paksu MS, Kilic M, et al. Foreign body aspiration in 
childhood: evaluation of diagnostic parameters. Pediatr Emerg 
Care. 2012;28:259-264. [CrossRef]

11. Yadav SP, Singh J, Aggarwal N, et al. Airway foreign bodies 
in children: experience of 132 cases. Singapore Med J. 
2007;48:850-853. [CrossRef]

12. Fidkowski CW, Zheng H, Firth PG. The anesthetic considerations 
of tracheobronchial foreign bodies in children: a literature 
review of 12,979 cases. Anesth Analg. 2010;111:1016-1025. 
[CrossRef]

13. Chen LH, Zhang X, Li SQ, et al. The risk factors for hypoxemia in 
children younger than 5 years old undergoing rigid bronchoscopy 
for foreign body removal. Anesth Analg. 2009;109:1079-1084. 
[CrossRef]

14. Cohen S, Avital A, Godfrey S, et al. Suspected foreign body 
inhalation in children: what are the indications for bronchoscopy? 
J Pediatr. 2009;155:276-280. [CrossRef]

15. Divisi D, Di Tommaso S, Garramone M, et al. Foreign bodies 
aspirated in children: role of bronchoscopy. Thorac Cardiovasc 
Surg. 2007;55:249-252. [CrossRef]

16. Sodhi KS, Saxena AK, Singh M, et al. CT virtual bronchoscopy: 
new non invasive tool in pediatric patients with foreign body 
aspiration. Indian J Pediatr. 2008;75:511-513. [CrossRef]

17. Mani N, Soma M, Massey S, et al. Removal of inhaled foreign 
bodies--middle of the night or the next morning? Int J Pediatr 
Otorhinolaryngol. 2009;73:1085-1089. [CrossRef]

18. Oncel M, Sunam GS, Ceran S. Tracheobronchial aspiration of 
foreign bodies and rigid bronchoscopy in children. Pediatr Int. 
2012;54:532-535. [CrossRef]

19. Apa H, Kayserili E, Hızarcıoğlu M, et al. Foreign body aspiration in 
childhood. ADÜ Tıp Fakültesi Dergisi. 2005;6:17-21. [CrossRef]

20. Pan H, Lu Y, Shi L, et al. Similarities and differences in 
aspirated tracheobronchial foreign bodies in patients under the 
age of 3 years. Int J Pediatr Otorhinolaryngol. 2012;76:911-
914. [CrossRef]

21. Zur KB, Litman RS. Pediatric airway foreign body retrieval: 
surgical and anesthetic perspectives. Paediatr Anaesth. 2009;19 
Suppl 1:109-117. [CrossRef]

22. Li S, Liu Y, Tan F, et al. Efficacy of manual jet ventilation using 
Manujet III for bronchoscopic airway foreign body removal in 
children. Int J Pediatr Otorhinolaryngol. 2010;74:1401-1404. 
[CrossRef]

https://doi.org/10.1097/00000539-200012000-00015
https://doi.org/10.5222/GKDAD.2021.31032
https://www.indianpediatrics.net/aug2003/aug-761-765.htm
https://doi.org/10.1002/ped4.12030
https://doi.org/10.1016/j.ijporl.2007.02.019
https://doi.org/10.1046/j.1365-2044.2003.03261.x
https://doi.org/10.1111/j.1460-9592.2004.01309.x
https://doi.org/10.1213/00000539-198902000-00024
https://search.trdizin.gov.tr/tr/yayin/detay/125018
https://doi.org/10.1097/PEC.0b013e3182494eb6
http://smj.sma.org.sg/4809/4809a10.pdf
https://doi.org/10.1213/ANE.0b013e3181ef3e9c
https://doi.org/10.1213/ane.0b013e3181b12cb5
https://doi.org/10.1016/j.jpeds.2009.02.040
https://doi.org/10.1055/s-2006-924714
https://doi.org/10.1007/s12098-008-0080-z
https://doi.org/10.1016/j.ijporl.2009.04.005
https://doi.org/10.1111/j.1442-200X.2012.03610.x
https://search.trdizin.gov.tr/tr/yayin/detay/55072/
https://doi.org/10.1016/j.ijporl.2012.03.002
https://doi.org/10.1111/j.1460-9592.2009.03006.x
https://doi.org/10.1016/j.ijporl.2010.09.018


112 Pehlivan et al. Anesthesia Management in Children with Foreign Body Aspiration

23. Zhang X, Li W, Chen Y. Postoperative adverse respiratory events 
in preschool patients with inhaled foreign bodies: an analysis of 
505 cases. Paediatr Anaesth. 2011;21:1003-1008. [CrossRef]

24. Tomaske M, Gerber AC, Weiss M. Anesthesia and 
periinterventional morbidity of rigid bronchoscopy for 
tracheobronchial foreign body diagnosis and removal. Paediatr 
Anaesth. 2006;16:123-129. [CrossRef]

25. von Ungern-Sternberg BS, Boda K, Chambers NA, et al. 
Risk assessment for respiratory complications in paediatric 
anaesthesia: a prospective cohort study. Lancet. 2010;376:773-
783. [CrossRef]

https://doi.org/10.1111/j.1460-9592.2011.03603.x
https://doi.org/10.1111/j.1460-9592.2005.01714.x
https://doi.org/10.1016/S0140-6736(10)61193-2



