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Introduction 

Aspiration of a foreign body (FB) is a potentially life-
threatening emergency and 75% of cases occur in children 
younger than 3 years of age (1-3). However, FB aspiration 
does happen in adults and elderly people as well (4). The 
estimated incidence in these age groups is not well known, 
but in literature is around 0.2% to 0.33% of all performed 
bronchoscopies (5-9). 

The first published case of endoscopic extraction 
occurred on March 1897, when a German farmer 
experienced dyspnea, cough and hemoptysis after aspirating 
a pork bone. Using a modified Mikulicz-Rosenheim 
esophagoscope (a rigid tube illuminated with a mirror) and 
rigid forceps, Gustav Killian removed the splinter from de 
right main bronchus (10). Currently, both rigid and flexible 
bronchoscopes are performed for this indication depending 
on the age of the patient and the nature of the FB (5). 

The aim of this review is to describe the clinical, 
radiological and endoscopic characteristics of adult patients 
with FB bronchoaspiration.

Methods

In order to compile this review article we conducted a 
selective literature search in PubMed (last accessed on  
30 August 2016). A total of 125 manuscripts matched our 
search term “airway FB and adult NOT child NOT case 
report”. Restricting the search to include only articles in 
English or Spanish reduced the number of matches to  
95 articles. After excluding articles with case reports, with 
children or with fewer than 10 patients, we were left with 
12 publications. 

Because data from randomized studies are lacking, we 
based our article exclusively on retrospective publications, 
reviews, and recommendations from medical specialty 
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societies in patients older than 14 years old. 
The analysed variables were: age, sex, clinical picture, 

risk factors for aspiration, type of FB, radiographic findings 
and information concerning the FB removal (type of 
bronchoscopy and surgical requirement). 

Clinical presentation

Taking account all the selected papers, the mean age of 
patients with FB aspiration is 48 years with a range of 16 to 
99 years. In all series, male sex is more frequent with a ratio 
1.5:1. 

The classical triad of cough, dyspnea, and cyanosis 
occurs in only a small percentage of patients (11). A non-
asphyxiating FB may be asymptomatic, especially in 
elderly people. Many of these objects are wedged distally 
and patients often do not recall the choking episode, 
the aspiration, or any precipitating event (4). Thus, FB 
aspiration is commonly misdiagnosed. In some cases the 
delay in establishing the correct diagnosis and initiating the 
appropriate treatment after aspiration can be long periods 
of time, for months to years (6). Moreover, they often 
result from fortuitous discovery when fibrobronchoscopy 
is performed to evaluate a chronic cough, hemoptysis, or 
a slow resolution of pneumonia (7). In the analysed series 
the longest time between the bronchoaspiration and FB 
removal was 30 years (12). The most common symptoms 
of a nonasphyxiating FB reported were: cough (66.1%), 
choking (27%), dyspnea (26.6%), fever (22.2%) and 
hemoptysis (17.2%). 

We have found that few papers report risk factors present 
in patients with airway FB. Nevertheless we think that it 
is an important fact because it helps us to understand the 
mechanism of bronchoaspiration and sometimes the type of 
FB aspirated (6). The most frequent risk factors are older age, 
abuse of sedative medications, neurological disorders, mental 
retardation, trauma with loss of consciousness, dental care, 
alcoholism and tracheostomy cannula handling (6,8,13). 

FB aspiration in adult patients is more frequently in 
the right bronchial tree, this could be explained by a more 
direct pathway of the right main stem bronchus whereas 
in children right and left bronchial trees present an equal 
distribution (14,15). Analyzing all series, we have checked 
that FBs were more frequently in the right bronchial tree 
versus left bronchial tree (71.5% vs. 22.8%) and only 5.7% 
were in the trachea. Lodgement was more common in 
intermediaries bronchus (27%) and right lower lobe (33%). 

Radiological findings

With regard to radiological findings, the standard 
posteroanterior or lateral chest X-ray is performed in almost 
all of the patients with suspected FB aspiration. There are 
few papers reporting the use of computed tomography (CT) 
to diagnose a FB aspiration (for example, 35% of the cases 
in the paper published by Hsu; they explain that CT was 
useful to plan the airway intervention) (8). It is striking the 
paper published by Lin et al. (4). They performed CT in 
96% of the patients. This fact can be explained because they 
studied a geriatric series and symptoms were nonspecific.

Radiopaque FBs such as seen in Figure 1 may be 
visualized in 26% of the cases. Metallic FBs are easily 
identified with great accuracy but they have a low 
frequency. In up to 20% of cases with suspected airway FB 
the chest X-ray can be normal. This fact should not obviate 
bronchoscopic evaluation in a clinical setting where the 
suspicion for airway FB aspiration is high (16). Delayed 
complications due to FB aspirations can result in recurrent 
pneumonia, obstructive emphysema, bronchial stenosis, 
bronchiectasis, pneumothorax, pneumomediastinum, 
recurrent hemoptysis, pleural effusion, empyema or 
bronchopleural fistula (17,18). Analysing all series, we 
observed the followed radiological findings: consolidation 
(43%), bronchiectasis (5%), and atelectasis (15%). Other 
signs like empyema, lung abscess, hyperinflation or pleural 
effusion were occasional (Figure 1A,C). 

Categorizing foreign bodies

Airway FBs can be classified into organic and inorganic 
substances (17). After analyzing all papers, it seems sensible 
to relate FBs with the risk factors presented in patients. 
Thus, organic FBs group includes bone fragments (specially 
chicken), fishbones, pieces of vegetables or fruits (for 
example pit cherries or bone plumps) and seeds (melon, 
sunflower). These FBs are more frequent in older patients 
and alcoholism abuse (6). Inorganic FBs comprehend 
pins, screws, rivets or plastic devices. They are typical in 
young people that accidentally aspirate small plastic or 
metal objects that had been introduced into the mouth 
as entertainment. Inorganic group also includes teeth 
(prevalent in craneoencephalic traumatisms), tablets or 
hypodermic needles (typical in IV drug addiction). We also 
could include an iatrogenic subgroup that comprehends 
pieces of voice prosthesis, tracheostomy cleaning brushes or 
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dental bridges (Figure 2).
The most common group of FBs was the organic (47%; 

range 26–62%). In this group, the fragments of bones 
with a 20% stood out, followed by seeds (17%). Inorganic 
FBs counted 41% (range, 35–62%). The most frequent 
were tooth (10%) and metallic FBs (8%). In the iatrogenic 
subgroup any FB stands out of other representing a 
minimum percentage in each series. 

FB removal

Although the rigid bronchoscope is still considered as the 
safest instrument in most pediatric centers to FB removal (11), 
most of the studies included in this review, considered the 
flexible bronchoscope as the initial and preferred method of 
choice to treat the adult airway (Table 1). 

Flexible bronchoscopy is a relatively easy and safe 
procedure in experienced hands. With the use of a flexible 
bronchoscopy under local anesthesia to visualize airway, 

removal of a FB can be attempted and avoids the added cost, 
risk, and morbidity of a secondary invasive procedure such 
as rigid bronchoscopy under general anaesthesia (22,23). 

In our analysis, most of FBs were retrieved with flexible 
bronchoscopy, with a pooled success rate of 79.1%. Open 
surgical procedures were required for only 3.76% of the 
patients. In some series, surgery was necessary in more than 
10% of the cases (6,12). Usually, these patients had residual 
lesions following inflammatory process (6). 

Du Rand et al. removed FBs using a rigid bronchoscopy 
in 60% of the cases (22). However, in other papers like 
the reported by Hsu, the majority of FB removed by rigid 
bronchoscopy could not otherwise be done with flexible 
bronchoscopy. This is due to the fact that FBs were stents 
and its retrieval was only possible with rigid bronchoscopy (8). 

The most useful instruments for FB removal are shark-
tooth forceps, alligator forceps or wire basket (2,5,8). 
In some cases suction is enough to resolve the problem. 
Complications during bronchoscopy are very rare. Bleeding 

Figure 1 Radiological images showing complications and/or different radiopaque foreign bodies. (A) Posteroanterior chest radiograph. We 
can observe a consolidation in the medium lobe caused by chicken bone; (B) coronal image of CT. Arrow is showing a Bic cap lodged in 
the bronchus intermedius; (C) axial image of CT. Right pleural effusion and a cherry pit indicated by arrow; (D) axial image of CT. We can 
observe a deer bone lodged in left main bronchus. CT, computed tomography.
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Figure 2 Different FBs removed by flexible or rigid bronchoscope. (A) Cherry pit from an older patient; (B) fragment of a pork bone; 
(C) bronchial mold made from synthetic material used to make a dental prosthesis; (D) a dental piece removed from a patient with 
craneoencephalic traumatism; (E) plastic device used to close some bags with manufactured products; (F) a rivet; (G) hair clip removed from 
a patient with tracheostomy; (H) deer bone lodged for two years in the airway. FB, foreign body.

Table 1 Cases series of airway FB removal

First author, year 
(reference)

Patients (n) Method used for FB removal [n (%)] Surgery [n (%)]

Limper, 1990 (19) 60 14 (23.3%) flexible bronchoscope; 37 (61.6%) rigid bronchoscope; 6 (10%) both 3 (5%)

Lan, 1994, (20) 47 41 (87.2%) flexible bronchoscope; 5 (10.6%) lost follow-up and spontaneous expulsion 1 (2.1%)

Chen, 1997 (12) 43 32 (74%) flexible bronchoscope; 2 (4.6%) rigid bronchoscope; 3 (7.5%) no dates 6 (13.9%)

Doñado, 1998 (13) 56 54 (96.4%) flexible bronchoscope; 2 (3.5%) rigid bronchoscope 1 (1.7%)

Debeljak, 1999 (5) 62 42 (68%) flexible bronchoscope; 4 (6%) rigid bronchoscope; 16 (26%) both 1 (1.6%)

Swanson, 2004 (16) 65 58 (89%) flexible bronchoscope; 2 (3.07%) rigid bronchoscope; 4 (6.3%) both 1 (1.56%)

Ramos, 2009 (6) 32 24 (75%) flexible bronchoscope; 4 (12.5%) rigid bronchoscope; 2 (6.3%) both;  
2 (6.3%) spontaneous expulsion

5 (15.6%)

Mise, 2009 (7) 86 86 (100%) flexible bronchoscope 1 (1.16%)

Rodrigues, 2012 (21) 40 34 (85%) flexible bronchoscope; 6 (15%) rigid bronchoscope 1 (2.5%)

Lin, 20014 (4) 43 43 (100%) flexible bronchoscope 0

Sehgal, 2015 (9) 49 45 (91.8%) flexible bronchoscope; 2 (4.08%) rigid bronchoscope; 2 (4.08%) lost follow-up 0

Hsu, 2015 (8) 80 48 (60%) flexible bronchoscope; 32 (40%) rigid bronchoscope 0

FB, foreign body.
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is the most frequent (1% of the cases). With regard to 
bronchoscopic findings due to FB impaction, the most 
common lesion is granulation tissue (43% of cases) and 
mucosal inflammation (28%). 
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