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Purpose: To analyze the clinical features of foreign-body aspiration into the lower airway in 

geriatric patients. 

Patients and methods: The clinical data of 17 geriatric patients with foreign-body aspiration 

were retrospectively analyzed and compared with 26 nongeriatric adult patients. The data were 

collected from Peking University First Hospital and Anhui Chest Hospital between January 

2000 and June 2014.

Results: (1) In the geriatric group, the most common symptoms were cough and sputum  

(15 cases, 88%), dyspnea (six cases, 35%), and hemoptysis (four cases, 24%). Five patients 

(29%) in the geriatric group could supply the history of aspiration on their first visit to doctor, 

a smaller percentage than in the nongeriatric group (13 cases, 50%). Only three cases in the 

geriatric group were diagnosed definitely without delay. Another 14 cases were misdiagnosed 

as pneumonia or lung cancer, and the time of delayed diagnosis ranged from 1 month to 3 years. 

Complications due to delay in diagnosis included obstructive pneumonitis, atelectasis, lung 

abscess, and pleural effusion. (2) Chest computed tomography demonstrated the foreign body 

in three cases (21%) in the geriatric group, which was lower than the positive proportion of 

detection in the nongeriatric group (nine cases, 35%). The most common type of foreign body 

in the geriatric group was food, such as bone fragments (seven cases, 41%) and plants (seven 

cases, 41%), and the foreign body was most often lodged in the right bronchus tree (eleven 

cases, 65%), especially the right lower bronchus (seven cases, 41%). Flexible bronchoscopy 

removed the foreign body successfully in all patients. 

Conclusion: The clinical features of foreign-body aspiration in geriatric patients are usually 

more obscure than in nongeriatric adults, which may lead to long delay in diagnosis. Flexible 

bronchoscopy is safe and useful for early diagnosis and effective management in geriatric 

patients. We suggest flexible bronchoscopy as the first-line approach to similar patients, espe-

cially those with aspiration history and unexplained pneumonia. 

Keywords: airway foreign-body aspiration, flexible bronchoscopy, geriatric patients

Introduction
Tracheobronchial airway foreign-body aspiration may be a serious medical problem 

associated with significant morbidity and mortality. Although foreign-body aspiration 

into the lower airway is less common in adults than in children, the incidence in and 

damage to adults cannot be ignored.1 Especially for geriatric patients, its incidence 

increases with aging, and aspiration can be a life-threatening condition. The preva-

lence of airway foreign-body aspiration increases steadily with age, beginning in the 

sixth decade.1

However, the clinical presentation may be more obscure in elderly patients than 

in other adults, probably due to uncharacteristic symptoms, unclear history of foreign 
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body aspiration, false-negative results of direct presentation 

by chest computed tomography (CT), delayed application of 

flexible bronchoscopy, and other reasons. Identification and 

removal of the foreign body is of vital importance to avoid 

complications such as recurrent pneumonia, hemoptysis, 

and granulation formation. However, the information about 

airway foreign-body aspiration in geriatric patients is limited. 

To investigate the clinical features of airway foreign-body 

aspiration in geriatric patients and to improve diagnosis and 

treatment in this patient group, we analyzed the clinical data 

of 17 geriatric patients with foreign-body aspiration over 

the past 14 years and compared them with results from 26 

nongeriatric adult patients in the same period.

Materials and methods
Study design 
In this retrospective study, we analyzed the medical records 

of adults patients with foreign-body aspiration treated at 

Peking University First Hospital or Anhui Chest Hospital 

between January 2000 and June 2014. Patients older than 

18 years of age with definitively diagnosed foreign-body 

aspiration into the lower airway were enrolled. Symptoms, 

aspiration history, chest CT presentations, and treatments 

were reviewed. The nature and lodgment site of the foreign 

body were recorded. Patients older than 65 years of age were 

included in the geriatric group.

Endoscopic procedures
Flexible bronchoscopes were used in all patients. Topical 

anesthesia was given intranasally using lidocaine for the first 

attempt of flexible bronchoscopy in all the patients. Patients 

with a high risk for hemorrhage and asphyxia (eight patients) 

were given general anesthesia for the second attempt of flex-

ible bronchoscopy. The accessories to remove the foreign 

bodies included foreign-body forceps, biopsy forceps, snares, 

and foreign-body baskets. Other techniques included argon 

plasma coagulation and cryotherapy. 

Data analysis
The data of the patients, including age, sex, symptoms, chest 

CT images, process of diagnosis and treatment, and endo-

scopic findings, including the types and locations of foreign 

body, were collected and analyzed.

Results
Clinical manifestations
Of the 43 adults examined, 30 were male and 13 were female. 

The range of age was from 18–83 years, with a mean age of 

56 years. Seventeen patients (40%) were older than 65 years of 

age. The most common symptoms among these patients were 

cough and sputum (15 cases, 88%), dyspnea (six cases, 35%), 

and hemoptysis (four cases, 24%) (Table 1). Although five of 

the 17 patients (30%) could supply the history of aspiration on 

their first visit to doctor, only three cases were immediately 

definitively diagnosed. The remaining 14 cases were misdi-

agnosed as pneumonia (13 cases) or lung cancer (one case), 

and the time of delay in diagnosis ranged from 1 month to 

3 years. In the nongeriatric group (n=26), 13 patients (50%) 

could supply the history of aspiration on their first visit to doc-

tor. Two patients were immediately definitively diagnosed. 

The remaining 24 cases were misdiagnosed as pneumonia 

(23 cases) or lung cancer (one case) and the time of delayed 

diagnosis ranged from 6 days to 10 years.

Chest CT
The most common presentation of foreign-body aspiration 

on chest CT was pneumonic patch (13 cases, 93%). In the 

geriatric group, chest CT identified the foreign body in three 

patients (21%), while in the nongeriatric group, it was detect-

able in nine patients (35%). The nondirect presentation on 

chest CT findings is shown in Table 2.

Foreign body
The types of foreign bodies are listed in Table 3. Food 

accounted for more than 80% of foreign-body features, both 

Table 1 Characteristics of symptoms and aspiration history of patients

65 years, cases (%) 65 years, cases (%)

Cough, sputum 15 (88) 25 (96)
Dyspnea 6 (35) 6 (23)
Hemoptysis 4 (24) 1 (4)
Fever 2 (12) 2 (8)
Chest pain 1 (6) 4 (15)
Supply the history of aspiration initially 5 (29) 13 (50)
Recall the history of aspiration after flexible bronchoscopy 9 (53) 12 (46)
Time for correct diagnosis 0–3 years 0–10 years
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in the geriatric group and the nongeriatric group. In the geri-

atric group, bones, including five cases of chicken bones and 

two cases of fish bones, accounted for 41% of foreign bodies 

(Figure 1), similar to the percentage (50%) in the nongeri-

atric group. Plants and melon seeds were easily seen, with 

a proportion of 41% in the geriatric group (Figure 2). The 

proportion of iatrogenic foreign bodies (such as dentures and 

trachea cannulas after tracheal incision) was much higher in 

the geriatric group. The location and frequency of foreign-

body aspiration is shown in Table 4. Lodgment was more 

frequently observed in the right bronchial tree.

Flexible bronchoscopy 
In the geriatric group, 14 patients (79%) were misdiagnosed 

as having pneumonia or suspicion of lung cancer; the misdi-

agnoses persisted for 1 month to 3 years. In the nongeriatric 

group, more than 90% of patients were misdiagnosed as 

having other respiratory disease, also for several years. All 

patients were confirmed as having experienced foreign-body 

aspiration by flexible bronchoscopy. All of the foreign bodies 

were successfully removed by flexible bronchoscopy. In the 

geriatric group, 13 cases (76%) were resolved successfully on 

the first attempt and another four cases (24%) were resolved 

successfully on the second attempt. In the nongeriatric group, 

the success rate of the first attempt to remove the foreign body 

by flexible bronchoscopy was 85% (22 cases); four patients 

(15%) required a second flexible bronchoscopy. Among the 

foreign bodies, the longest fish bone was almost 5 cm long, 

and it was cut into two segments and removed successfully 

by flexible bronchoscopy (Figure 1). No management-related 

complications were observed.

Discussion
Airway foreign-body aspiration occurs more commonly in 

children, and about 75% of cases occur in children younger 

than 3 years of age.2,3 Although foreign-body aspiration is 

relatively rare for adults, when it does occur it is usually seen 

in adults older than 60 years of age,3,4 which is probably due to 

abnormal airway protection mechanisms. Aging-associated 

pathological status, impaired cough reflex and dysphagia, 

medications, and many other circumstances may contribute to 

Table 2 Chest CT findings

CT 
40 cases

65 years, cases (%) 
14 cases

65 years, cases (%) 
26 cases

Pneumonic patch 13 (93) 24 (92)
Foreign body 3 (21) 9 (35)
Atelectasis 2 (14) 6 (23)
High density lesion in airway 4 (29) 1 (4)
Pleural effusion 0 2 (8)
Occupy lesion 1 (7) 1 (4)
Lung abscess 0 1 (4)
Mediastinal emphysema 0 1 (4)
Tracheoesophageal fistula 0 1 (4)

Abbreviation: CT, computed tomography.

Table 3 Types of foreign body

65 years,  
cases (%)

65 years,  
cases (%)

Bones 7 (41) 13 (50)
Vegetable/melon seeds 7 (41) 9 (35)
Metal 0 1 (4)
Plastic 0 2 (8)
Iatrogenic 3 (18) 1 (4)

A B C

Figure 1 The presentation of airway foreign bodies (chicken bones and fish bones).
Notes: Chest computed tomography (A), bronchoscopy (B), and photographs of 
the foreign bodies (C).
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the increased risk for airway foreign-body aspiration events in 

the elderly. However, the clinical information about geriatric 

airway foreign-body aspiration is limited. To understand the 

clinical features of airway foreign-body aspiration in geriatric 

patients for better diagnosis and treatment, we retrospectively 

analyzed the data of geriatric patients. 

Because of the nonspecificity of clinical presentations, 

adult airway foreign-body aspiration is easily misdiagnosed, 

especially for older patients.4 Diagnosis can be delayed for 

months to years, and delayed diagnosis may lead to com-

plications and potential morbidity.3,5 In our study, we found 

that the clinical features of airway foreign-body aspiration 

were usually more obscure in geriatric patients than in 

nongeriatric adults, which may be one of the reasons for delay 

in diagnosis. The nonspecificity of symptoms, the absence 

of or ignorance of aspiration history, and the lack of direct 

evidence of the existence of a foreign body on chest CT were 

the probable reasons for misdiagnosis in geriatric patients. 

We will discuss these in detail below.

As far as the symptoms are concerned, the clinical presen-

tation of lower airway foreign-body aspiration is dependent 

on the site of foreign-body impaction. If the foreign body 

is aspirated into the tracheal region, inspiratory stridor with 

bouts of coughing can occur. If the foreign body passes into 

the bronchi, the symptoms can be variable and can range from 

minimal to obvious, such as coughing, sputum, wheezing, 

and choking. But the classic triad of cough, wheezing, and 

choking is only observed in a small percentage of patients.4,6 

In our study, the common symptoms in the geriatric group 

were cough, sputum, dyspnea, and hemoptysis, similar to the 

results in published literature.4 No classic triad was observed. 

These symptoms may be obscure and nonspecific and may 

mimic other respiratory diseases, such as pneumonia or bron-

chitis, or be regarded as the exacerbation of basal disease in 

geriatric patients (for example, acute exacerbation of chronic 

obstructive pulmonary disease). Nonspecific respiratory 

symptoms may be mistakenly attributed to other medical 

conditions unless there is a clear history of aspiration, with 

enough attention paid to this.

Due to the little contribution of symptoms to the confirma-

tive diagnosis of airway aspiration, doctors should emphasize 

the importance of aspiration history. In our study, about 30% 

of geriatric patients and 50% of nongeriatric patients could 

supply their history of aspiration on their first visit to doc-

tor. The low proportion of recognition of aspiration in the 

geriatric group was probably due to the confused or damaged 

mental status associated with aging or disease. For example, 

an elderly person with neurological impairment may not be 

able to provide a history sufficient to suggest foreign-body 

aspiration. In our study, about 50% patients could recall the 

history of aspiration after confirmative diagnosis and treat-

ment with flexible bronchoscopy. If doctors had been alert 

enough to foreign-body aspiration in adults, the aspiration 

history should have been collected through careful inquiry. 

If the aspiration history was collected and enough attention 

to it was paid, the time of delayed diagnosis would not have 

been so long and the complications could probably have 

been avoided. 

If the aspiration history is not suggestive, chest CT may 

assist in detecting the foreign body. Chest CT has been dem-

onstrated to detect unsuspected aspirated foreign bodies.7 

In our study, chest CT demonstrated a foreign body in 21% 

of geriatric patients, which was lower than the proportion 

A B C

Figure 2 The presentation of airway foreign bodies (chili, pea, melon seed, and 
sunflower seed).
Notes: Chest computed tomography (A), bronchoscopy (B), and photographs of 
the foreign bodies (C).

Table 4 The location and frequency of foreign-body aspiration

65 years,  
cases (%)

65 years,  
cases (%)

Left 6 (35) 8 (31)
Left main stem 5 (29) 5 (19)
Left lower lobe 1 (6) 3 (12)

Right 11 (65) 18 (69)
Right main stem 1 (6) 1 (4)
Right bronchus intermedius 2 (12) 7 (27)
Right middle lobe 1 (6) 0
Right lower lobe 7 (41) 10 (38)
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positively demonstrated in the nongeriatric group (35%). 

The most reliable CT finding for airway foreign-body 

aspiration should be demonstration of the foreign body in 

the lumen of the tracheobronchial tree. Other indirect and 

nonspecific findings include the following: pneumonic 

patch, atelectasis, bronchiectasis, lobar consolidation, tree-

in-bud opacities, ipsilateral pleural effusion, ipsilateral hilar 

lymphadenopathy, thickened bronchial wall next to a foreign 

body, and so on.7 The negative results of direct existence of 

a foreign body by chest CT should never exclude the pos-

sibility of airway foreign-body aspiration. Limitations of 

CT are largely dependent on the physical properties of the 

aspirated material and the slice thickness relative to the size 

of the foreign body. Radiopaque materials, such as metal or 

bone, may be easily detected on chest CT. If the foreign body 

is plant or plastic, it is not likely to be detected directly by 

chest CT. Thus, a negative chest CT should never obviate 

the existence of the foreign body and the need for direct 

visualization of the airways. 

Untreated or unrecognized foreign-body aspiration 

can result in obstructive pneumonitis, atelectasis and lung 

abscess, pneumomediastinum, or pneumothorax.4,8 Flexible 

bronchoscopy is effective both in the diagnosis and removal 

of foreign bodies. In our study, 80%–90% of patients were 

misdiagnosed as having pneumonia or suspicion of lung 

cancer for months to years, until flexible bronchoscopy 

properly confirmed the presence of a foreign body. The 

longest foreign body (5 cm) was removed successfully and 

skillfully by flexible bronchoscopy. All of the foreign bod-

ies were successfully removed by flexible bronchoscopy, 

without complication. Our study showed that the application 

of flexible bronchoscopes was safe, effective, and valuable 

for the geriatric patients. 

It has been 117 years since Gustav Killian performed the 

first bronchoscopy in 1897 to treat a patient with foreign-body 

aspiration by esophagoscope.9 Since then, bronchoscopy has 

become a common practice in the evaluation, diagnosis, and 

treatment of foreign-body aspiration. With the development 

of bronchoscopy, the mortality rate associated with foreign-

body aspiration has decreased from 50% to less than 1%.10,11 

But as far as geriatric patients are concerned, the application 

of flexible bronchoscopy is not so widely used as it is in 

nongeriatric adult patients, probably because of complicated 

basal disease or weak cardiac and pulmonary function. Due 

to the high misdiagnosis rate in geriatric patients, flexible 

bronchoscopy should be performed actively in all cases of 

suspected foreign-body aspiration, even if the aspiration his-

tory and radiological findings are normal.12,13 Airway foreign 

bodies can be removed safely and effectively with flexible 

bronchoscopy by experienced experts.

Conclusion
Foreign-body aspiration presents more commonly with 

increasing age. The symptoms are not specific for aspira-

tion in geriatric people. Aspiration history is essential for 

a diagnosis but may be obscure in older patients. However, 

even without a supported history of foreign-body aspiration, 

a high index of suspicion should be maintained for all adults, 

especially patients with advanced age. Chest CT may be help-

ful, but negative radiological results as to the existence of a 

foreign body cannot exclude the diagnosis of foreign-body 

aspiration. Flexible bronchoscopy has been demonstrated 

to be both safe and effective in the diagnosis and treatment 

of foreign-body aspiration in geriatric patients. Therefore, 

flexible bronchoscopy should be considered as the first-line 

approach to both confirm suspected cases of tracheobron-

chial foreign-body aspiration and to facilitate foreign-body 

removal as early as possible.
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