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Aspiración de cuerpo extraño, un problema potencialmente letal  
menospreciado

Objetivos: realizar un estudio retrospectivo y analítico de los casos de aspiración de cuerpo extraño de 
los últimos 12 años, valorando su incidencia, su evolución y su prevención.
Material y métodos:se presentan 175 pacientes (112 hombres y 63 mujeres) visitados en nuestro hos-
pital desde enero de 2000 a diciembre de 2012 con sospecha de aspiración de cuerpo extraño (CE). Se 
analizan los resultados mediante pruebas Ji-cuadrado (χ²) y U-Mann-Whitney (U).
Resultados:la media de edad fue de 3,3 años (desviación estándar: 2,1). El tiempo de evolución hasta 
que acudieron a Urgencias de nuestro centro fue menor de tres días en el 70,3% (123) de los casos. El 
CE más frecuentemente broncoaspirado fueron los frutos secos (79,3%). El 77,7% de los casos no 
presentó complicaciones al diagnóstico, el 21,1% presentó neumonía y el 1,1% fue exitus. El análisis 
estadístico demostró una relación significativa respecto al tiempo de evolución y las complicaciones al 
diagnóstico (χ²=42,36; p=0,000). Por el contrario, no existió asociación entre el tiempo de evolución y 
el número de broncoscopias necesarias para la extracción del CE (U=3121,5; p=0,686). En cambio, el 
tiempo de evolución sí influyó en la duración de la estancia hospitalaria (U=2521,5; p=0,025).
Conclusiones: la aspiración de CE es un proceso frecuente y con complicaciones graves. La incidencia no 
ha disminuido a lo largo de estos últimos años, siendo máxima en el año 2001 (6,34 casos por 100 000 
habitantes) y mínima en el 2007 (2,04/100 000 habitantes).

Purpose: to conduct a retrospective and analytical study of cases of foreign body (FB) aspiration over 
the last 12 years, assessing their impact, evolution and prevention.
Methods: we present 175 patients (112 male and 63 female) admitted to our hospital from January 
2000 to December 2012 and diagnosed with clinically suspected foreign body aspiration (FB). The re-
sults are analyzed using Chi-square test and Mann-Whitney U test.
Results: the mean age was 3.3 years (SD: 2.1). Time delay until consultation to the ER was less than 3 
days in 70.3% (123 cases). Nuts were the most frequent FB (79.3%). Complications at diagnosis: none 
(77.7%), pneumonia (21.1%), exitus (1.1%). We found a significant relationship between time delay 
until consultation and complications at diagnosis (χ²=42.36; p=0.000), but there was no association 
between this time interval and the number of bronchoscopies needed for the extraction of the FB 
(U=3121.5; p=0.686). In contrast, time delay did influence the length of hospital stay (U=2521.5; 
p=0.025).
Conclusion: FB aspiration remains a serious and frequent problem in paediatric patients. The incidence 
has not declined over recent years, the highest being in 2001 (6.34 per one hundred thousand children 
under 14 from Castellon and Valencia) and the lowest in 2007 (2.04/100,000).
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INTRODUCTION

Aspiration of a foreign body (FB) continues to be a 

frequent problem in the paediatric age group, and 

can have severe consequences.1 It is a medical 

emergency that requires an early diagnosis and 

urgent initiation of treatment.2 It is the second 

leading cause of death in the home in children one 

to three years of age. 

The lack of knowledge on this subject in house-

holds and even schools is worth noting. For in-

stance, in autumn, when the production of nuts 

rises, the consumption of chestnuts, walnuts, and 

other nuts traditionally increases in schools and 

childcare centres, with the resulting increase in 

risk that this entails for children. Furthermore, 

these organisations often hold chestnut or nut 

festivals this time of year, during which children 

get to eat these foods.

International recommendations vary widely in re-

gards to the age at which nuts should be intro-

duced in the child’s diet. The stance of the Spanish 

Association of Primary Care Paediatrics (Asociación 

Española de Pediatría de Atención Primaria 

[AEPap]) is that it “unequivocally discourages feed-

ing nuts to children younger than five or six years”, 

the Spanish Association of Paediatrics (Asociación 

Española de Pediatría [AEP]) states that nuts are 

not recommended before three years of age due to 

the risk of choking and asphyxia.3 Organisations 

such as the American Academy of Pediatrics (AAP)4 

set the minimum age on 4 to 6 years. Canada5, 

Australia2,6 and New Zealand7 have agreed on a 

minimum age of 5 years. California, however, has 

set a lower limit at four years.9,10

MATERIALS AND METHODS

We included all cases of aspiration of a FB that oc-

curred from January 2000 to December 2012 in 

the provinces of Valencia and Castellón; and made 

a retrospective analysis for a total of 175 patients 

(112 male and 63 female). 

The variables analysed were sex, date of birth, date 

of the aspiration episode, date of hospital admis-

sion, type of FB, complications at the time of diag-

nosis, number of bronchoscopies needed to ex-

tract the FB, location of the FB, and date of 

discharge.

All patients included in the study underwent a 

bronchoscopic examination of the airways (under 

general anaesthesia and with a rigid broncho-

scope [Storz®], using direct visualisation or a tele-

scopic camera for image magnification). The FB 

was extracted using rigid forceps.

We performed a descriptive analysis of the varia-

bles mentioned above, and then used the chi 

squared test (χ²) to analyse the association be-

tween the elapsed time from aspiration to diagno-

sis and the complications at diagnosis; and the 

Mann-Whitney U test to analyse the association 

between the elapsed time from aspiration to diag-

nosis and the required number of bronchoscopies, 

and the elapsed time from aspiration to diagnosis 

and the length of stay.

RESULTS

The peak incidence occurred at 21 months of age 

(range, 7–164 months; mean, 39.1 months, stand-

ard deviation, 35.27), and the incidence was higher 

in boys than in girls (64% and 36%, respectively). 

The diagnosis can be delayed for days or even 

months in the absence of clear clinical signs.6 The 

time elapsed until visiting our hospital was less 

than three days in 70.3% of cases (123 cases; range, 

0–168 days). At diagnosis, 77.7% had not developed 

any complications, while 21.1% were diagnosed 

with pneumonia, and the remaining 1.1% died.

Bronchoscopy was the technique used for the di-

agnosis and treatment of AFB, and it allowed the 

successful extraction of the FB in every instance, 

although it had to be done more than once in 

some of the patients (85.1% needed a single bron-

choscopy, and two cases [1.1%] required up to 

three bronchoscopies). Reviewing the FB extrac-

tions, we found that nuts were the most frequent-
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ly aspired FBs (79.3%) in a wide range of objects 

and materials (Figure 1). The most common loca-

tion of the FB was the right mainstem bronchus 

(RMB, 48.6%) (Table 1). We compared this propor-

tion with the proportion of FBs found in the left 

mainstem bronchus (45.1%) and found no statisti-

cally significant difference between the two (95% 

confidence interval: –11.77–18.8).

Two patients died. One of them, a four-year-old girl, 

did not arrive in time to undergo a bronchoscopy; 

the autopsy determined that the cause of death 

was the presence of a metallic FB in the larynx. The 

other, a three-year-old boy, underwent a bronchos-

copy that found a piece of bread in the RMB.

The length of stay was less than 48 hours in most 

patients, who were monitored with a physical and 

a radiological examination 24 hours after bron-

choscopy and did not require further testing. 

Patients were held in the Paediatric Intensive Care 

Unit in the hours that followed bronchoscopy, 

where they received adjuvant treatment such as 

bronchodilator drugs and inhaled corticosteroids, 

respiratory physical therapy and intravenous anti-

biotics. The length of stay was of only 24 hours in 

20.6% of patients, of 48 hours in 26.3%, and longer 

in the rest.

The seasonal incidence showed that, despite our 

observations in the introduction regarding au-

tumn parties in schools and child care centres, only 

22.3% of the bronchoaspiration episodes took 

place in autumn. The cases were fairly evenly dis-

tributed throughout the year (Figure 2).

Finally, we performed an analysis to study the rela-

tionship between the time elapsed from aspira-

tion to diagnosis and the complications found at 

diagnosis. We did it by applying the χ² test to two 

binary variables (complications at diagnosis: yes/

no; time elapsed from aspiration to diagnosis: 

longer or shorter than 72 hours), and found a sta-

tistically significant association (χ²=42.36; df = 2;  

P = 0.000), by which the longer the time elapsed 

from aspiration to diagnosis, the more probable it 

Figure 1.  Material nature of the aspirated foreign bodies 
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Nuts, seeds, and popcorn were the types of foreign body aspirated most frequently (79.3%).
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is that the patient has complications at the time of 

diagnosis..

The analysis by means of the Mann-Whitney U 

test (U) between the time elapsed from aspira-

tion to diagnosis (longer or shorter than 72 hours) 

and the number of bronchoscopies needed to ex-

tract the FB showed an independent correlation 

(U = 3121.5; P =.686). Conversely, the binary vari-

able of time elapsed from aspiration to diagnosis 

had a significant influence in the length of stay  

(U = 2521.5; P =.025).

A total of 175 patients were admitted, with a 

mean incidence of 14.58 cases per year. Last of all, 

we used data from the Instituto Nacional de 

Estadística (National Statistics Institute)11 to ana-

lyse the evolution of the incidence of FB aspira-

tions. Using data for the population of children 

aged 14 years or younger in the provinces of 

Castellón and Valencia (all of these cases were re-

ferred to our centre, which is the referral hospital 

for Paediatric Surgery and has the equipment, fa-

cilities, and trained healthcare staff needed to 

manage this pathology available), we determined 

the incidence per 100 000 inhabitants (Figure 3). 

The highest incidence corresponded to 2001 (6.34 

cases per 100 000 inhabitants) and the lowest to 

2007 (2.04 cases per 100 000 inhabitants).

Table 1. Location of the foreign body in the respiratory tract
Frequency Percentage

RMB 85 48.6%
LMB 79 45.1%
Trachea 4 2.3%
RMB+LMB 5 2.9%
Larynx 2 1.1%
Total 175 100%

LMB: left mainstem bronchus; RMB: right mainstem bronchus
The right mainstem bronchus is the most frequent location, as expected by its anatomical arrangement, but the differences  
between locations in the lung mainstem bronchi did not reach statistical significance (95% confidence interval, –11.8 to 18.8).

Figure 2.  Seasonal distribution of cases of foreign body aspiration; most frequent in the winter (31.4%) and least 
frequent in autum (22.3%)
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DISCUSSION

Foreign bodies in the respiratory tract are a signifi-

cant health problem in children, with its incidence 

peaking between one and three years of age. Most 

of these episodes occur in the home, and they are 

more frequent in males.

Nuts are the material aspirated most commonly. 

They usually lodge into the RMB, and less fre-

quently in the left mainstem bronchus, the larynx, 

the trachea, or both bronchi. Our study did not find 

a significant difference between the two bronchi, 

although due to its anatomical arrangement the 

incidence for the RMB is expected to be higher. The 

location, shape, and size of the object, as well as 

the age of the child, are the main factors that de-

termine the clinical presentation, and the classic 

triad of symptoms is cough, wheezing, and hy-

poventilation in the affected side.12

Bronchoscopy is a delicate procedure that must be 

performed by an experienced hand. Bronchoscopic 

examination did not lead to complications in any 

patients in our study, but it can cause significant 

injury in the respiratory tract, so these patients 

must be referred to hospitals with trained staff13 

and a Paediatric Intensive Care Unit with special-

ised paediatric bronchoscopy and anaesthesia 

teams, as the interaction between the anaesthesi-

ologist and the bronchoscopist is crucial in these 

procedures. In our series, only 1.1% of patients 

with aspiration of a FB died after bronchoscopy.

Aspiration of a FB is a frequent event that may 

have severe complications and can always be 

avoided if the right preventive measures are tak-

en. Surprisingly, its incidence has not declined in 

recent years, with the highest incidence occur-

ring in 2001 (6.34 cases/100 000 inhabitants) and 

the lowest in 2007 (2.04 cases/100 000 inhabit-

ants). 

Prevention is of utmost importance, and is clearly 

a cornerstone in the fight against this health issue. 

We need to have more prevention campaigns, giv-

Figure 3.  Evolution of the incidence of bronchoaspiration of a foreign body between Jaunary 2000  
and December 2012
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The reference population are children aged 14 years or younger from the provinces of Castellón and Valencia.
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en the potential severity of this entity. We propose 

that products are labelled appropriately to warn of 

the potential dangers of nuts, as it is done in toys 

that contain small parts.
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ACRONYMS

FB: foreign body  RMB: right mainstem bronchus  U: Mann- 
Whitney U  χ²: chi squared.
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