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Abstract 
Objective: To analyze bronchoscopy as a diagnostic and therapeutic method in patients with tra- 
cheobronchial foreign body. Methods: We analyzed reports of flexible bronchoscopy with diag- 
nose of tracheobronchial foreign body performed from 2003 to 2013 in São Salvador Hospital, in 
Goiania, capital of Goiás. The analysis was based on: sex and age of the patients, airways and for- 
eign body characteristics, foreign body localization, success rate and rate of bleeding. We calcu- 
lated the frequencies after analyzing the data. Results: We analyzed 26 reports of the studied pe- 
riod and found that 57.7% of the patients were male with median age of 58.83 years old (+−13.79). 
The airways characteristics were normal in most of the cases. Sputum wasn’t found in 57.69% of 
the cases. Foreign bodies were located in right bronchus in 88.46% of the cases, and the extraction 
of them was successful in 80.76% of the cases. The absence of bleeding was reported in 96.15% of 
the cases. Conclusions: Flexible bronchoscopy is a notably successful method in management of 
tracheobronchial foreign bodies. Airways characteristics aren’t good indicatives of FB’s presence, 
once they are normal in most of the times. 
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1. Introduction 
Tracheobronchial Foreign Body (TFB) aspiration has higher frequency among children, although it can occur at 
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any stage in life. When in adults it is mostly related to accidental aspiration of working tools and bone fragments, 
advanced age and unconsciousness, and is considered an uncommon situation [1]-[5]. 

The Gold standard treatment for foreign body (FB) aspiration remains rigid bronchoscopy. However, in many 
departments flexible bronchoscopy has been the procedure of choice for diagnosis and treatment of FB aspira- 
tion in adult population [6]. 

Flexible bronchoscopy is possibly an outpatient procedure and can be performed under conscious sedation, 
what involves lower costs, same effectiveness and safety than rigid bronchoscopy. Therefore, flexible bron- 
choscopy is a great option to treat TFB. It remarkably increased the visible range especially in the upper lobes 
where the sub-segmental bronchi up to the IV order of division can be visualized. This is possible even when the 
bronchi are distorted, displaced or with stenosis. In addition, material can be obtained from bronchi under direct 
vision by using brushes or biopsy curettes [6]-[9]. 

The objective of our study was to analyze flexible bronchoscopy as diagnostic and therapeutic method in pa- 
tients with TFB. 

2. Methods 
We performed this study in São Salvador Hospital, in Goiania, capital of Goiás. This hospital is not a reference 
in pediatric care, and most of the bronchoscopy procedures were performed in adults. 

All bronchoscopic procedures were performed by the same specialist. A Pentax VB-1830T2 fiberoptic bron- 
choscope (Asahi Optical Co., Tokyo, Japan) was used. Patients received sedation with midazolam and fentanyl, 
followed by topical anesthesia with 10% lidocaine spray and 2% lidocaine solution (maximum dose, 20 mL). 
The device was inserted orally, with the patient in the supine position. 

We studied the reports of flexible bronchoscopy performed from 2003 to 2013 that found TFB. With these 
reports we could analyze patients’ age and sex, the nature of the FB found, their localizations and patients’ res- 
piratory trees. 

Then, we calculated the frequencies of the data analyzed. 

3. Results 
Reviewing medical records of the set period, we found 26 cases of FB in airways. These medical records also 
made it possible to study the airways of the patients, as well as the localization and the nature of the FB. Of the 
26 patients analyzed, 42.30% (n = 11) were female and 57.7% (n = 15) were male, with ages ranging from 11 to 
90 years, with median age of 58.83 (±13.79) (Table 1). The distribution of patients by age was: 3.84% (n = 1) 
between 11 - 20 years old; 3.84% (n = 1) between 21 - 30 years old; 7.69% (n = 2) between 31 - 40 years old; 
11.53% (n = 3) between 41 - 50 years old; 11.43% (n = 3) between 51 - 60 years old; 30.76% (n = 8) between 61 
- 70 years old; 19.23% (n = 5) between 71 - 80 years old and 3.84% (n = 1) between 81 - 90 (Table 2). In 2 cas- 
es (7.69%) the age was ignored in the report (Table 2). 

The reports of the examinations performed could infer the presence or not of sputum and also analyze the fol- 
lowing organs: larynx, vocal cords, trachea, carina and the bronchi. 

We found sputum in 38.46% (n = 10) of the cases and could not find any sputum in 57.69% (n = 15) of them. 
It was ignored the description of sputum or its absence in the reports in 3.84% (n = 1) of the cases. Of the 38.46% 
(n = 10) cases with sputum, 70% (n = 7) were muco-purulent and 30% (n = 3) were mucoid (Table 3). 

The larynx was described as normal in 69.23% (n = 18) of the cases and hyperemic in 23.07% (n = 6). It was 
ignored its description in 7.69% (n = 2) of the reports. The vocal cords were described as normal in 88.46% (n = 
23) of the cases and paretic in 3.84% (n = 1). It was ignored its description in 7.69% (n = 2) of the cases. The 
trachea was normal in 61.53% (n = 16) of the cases, hyperemic in 23.07% (n = 6), tortuous in 3.84% (n = 1),  
 

Table 1. Patient’s sex. 

Sex 
Patients n = 26 

n % 

Male 15 57.7 

Female 11 42.3 
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Table 2. Patient’s age distribution. 

Age 
Patients n = 26 

n % 

11 - 20 1 3.84 

21 - 30 1 3.84 

31 - 40 2 7.69 

41 - 50 3 11.53 

51 - 60 3 11.53 

61 - 70 8 30.76 

71 - 80 5 19.23 

81 - 90 1 3.84 

Ignored 2 7.69 

 
Table 3. Sputum found or not found in the airways and its characteristics. 

Sputum 
Patients n = 26 

n % 

Found 10 38.46 

Muco-purulent 7 26.92 

Mucoid 3 11.54 

Not found 15 57.69 

Ignored 1 3.84 

 
with stenosis in 3.84% (n = 1) and had hypotrophy in 3.84% (n = 1) of the cases. It was ignored its description in 
3,84% (n = 1) of the cases. The carina was described as narrow, mobile and centered in 88.46% (n = 23) of the 
cases, in just one case (3.84%) it was skewed to the right and it was not described in 7.69% (n = 2) of them 
(Table 4). 

In regard to the localization of the FB in the respiratory tree, 88.46% (n = 23) were in the right bronchus. In 
these cases, the right bronchus was described as normal in 15.38% (n = 4), hyperemic in 65.38% (n = 17) and 
with stenosis in 7.69% (n = 2). Also in these cases with the FB in the right bronchus, the left bronchus was de- 
scribed as normal in 65.38% (n = 17) of them and in 23.07% (n = 6) of the cases both the right and left bronchi 
were hyperemic (Table 5). 

FB was found in the left bronchus only in 3.84% (n = 1) of the cases, and in this one it was ignored the de- 
scription of this bronchus in the report. At last, FB were found in the trachea in 7.69% (n = 2) of the cases, in 
one of them the trachea was described as normal and in the other it was with stenosis (Table 5). 

Concomitant to flexible bronchoscopy, additional procedures were done. Endobronchial biopsy was done in 
3.84% (n = 1) of the cases and bronchoalveolar lavage in 30.79% (n = 8). 

Success in the procedure happened in 80.76% (n = 21) of the cases and did not happen in 19.23% (n = 5). In 
two of these cases were necessary rigid bronchoscopy to remove the FB, where was found stenosis of trachea in 
one case and stenosis of right bronchus in another one. In other two cases, the success were achieved in the 
second procedure of flexible bronchoscopy, and in the last one of the cases there wasn’t enough time to try an- 
other procedure, because of posterior pacient’s death, not related to the procedure or FB. Bleeding was absent in 
96.15% (n = 25) of the procedures and ignored in the reports in 3.84% (n = 1) of them. 

Many of the reports described the nature of the FB found. Of the 26 FB, 34.61% (n = 9) became from animal 
nature (fragments of meat or bones), 34.61% (n = 9) were stalks, fruits or seeds, 11.53% (n = 3) were teeth, 
11.53% (n = 3) were metallic and 7.69% (n = 2) had its origins ignored (Figure 1). FB from animal nature  
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Table 4. Airways characteristics. 

Characteristics Patients n = 26 

Larynx n % 

Normal 18 69.23 

Hyperemic 6 23.07 

Ignored 2 7.69 

Vocal Cords n % 

Normal 23 88.46 

Paretic 1 3.84 

Ignored 2 7.69 

Trachea n % 

Normal 16 61.53 

Hyperemic 6 23.07 

Tortuous 1 3.84 

With stenosis 1 3.84 

Hypotrophy 1 3.84 

Ignored 1 3.84 

Carina n % 

Normal 23 88.46 

Right skewed 1 3.84 

Ignored 2 7.69 

 
Table 5. FB localization correlated with airways characteristics. 

Localization Patients n = 26 

 n % 

Right Bronchus 23 88.46 

Normal 4 15.38 

Hyperemic 17 65.38 

Both right and left 6 23.07 

Just right 11 42.31 

With stenosis 2 7.69 

Left Bronchus 1 3.84 

Trachea 2 7.69 

Normal 1 3.84 

With stenosis 1 3.84 

 
occurred in patients with 56.22 median age, 67.87 median age when the FB was from vegetal nature and 74 
years old when it was from metallic nature. When the FBs were teeth, the median age was 44.33 years old 
(Table 6). 
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(a)                                  (b)                                  (c) 

       
(d)                                         (e) 

Figure 1. (a) A bone fragment found in right bronchus; (b) A bone fragment found in trachea with stenosis; (c) 
A corrn seed found in right bronchus; (d) A tooth found in right bronchus; (e) A metallic structure found in 
right bronchus. 

 
Table 6. Occurrence of FB’s nature according to patient’s age. 

FB nature 
Patients n = 26 

n % 

Animal 9 34.61 

21 - 30 1 3.84 

41 - 50 2 7.69 

51 - 60 3 11.53 

61 - 70 1 3.84 

71 - 80 2 7.69 

Vegetal 9 34.61 

61 - 70 6 23.07 

71 - 80 1 3.84 

81 - 90 1 3.84 

Ignored 1 3.84 

Teeth 3 11.53 

31 - 40 2 7.69 

61 - 70 1 3.84 

Metallic 3 11.53 

71 - 80 2 7.69 

Ignored 1 3.84 

Ignored 1 3.84 

11 - 20 1 3.84 



M. F. Rabahi et al. 
 

 
709 

4. Discussion 
Most of the studied patients were male, corresponding to 57.7% (n = 15) of the cases, what is consistent to the 
literature [4]. In regard to aging, most of them were in the 61 to 70 age range, corresponding to 30.76% (n = 8) 
of the cases. Second place in terms of frequency goes to the age range from 71 to 80 years old, corresponding to 
19.23% (n = 5) of the cases. In third place, the frequency was equal within 41 - 50 and 51 - 60 age ranges. The 
lowest incidences occurred in younger than 41 years old and older than 81 years old. This information shows 
that incidence rates increase with advancing age, what is consistent with the literature [2]. We could also perce- 
ive that only one patient was a child, age 11. Excluding this case, the mean age of the patients was 60.91 (+− 
11.67) years, what is consistent with the age range found in most literature [6]. 

The ability to dignose endobronchial FB only with the characteristics of the respiratory tree is not trustable. 
After all, in most cases the respiratory tree was normal and without sputum, and in only a few of them it had 
non-specific signs, such as hyperemia and muco-purulent sputum. Images of the airway are also non-specific to 
diagnose FB. Therefore, the clinical history is the most important asset for the diagnosis of TFB and, once this 
diagnosis is a suspicion, we can indicate or not flexible bronchoscopy, as already done in medical practice [3]. 

In accordance with literature, most of the FB were found in the right bronchus, corresponding to 88.46% (n = 
23) of the cases, due to its anatomy [6] [9]. There were more cases of FB in the trachea, these ones correspond- 
ing to 7.69% (n = 2) of all cases, than in the left bronchus, that happened in only 3.84% (n = 1) of the cases. 
Considering that in one case of tracheal FB this organ was with stenosis, in normal conditions (without stenosis) 
both trachea and left bronchus had equal rate of FB localization (3.84%). 

In regard to the nature of the FB removed, animal nature and vegetable nature had equal frequency rate, each 
one corresponding to 34.61% (n = 9) of the cases. Less frequent FB were teeth, corresponding to 11.53% (n = 3) 
of the cases, and metallic FB, that also corresponded to 11.53% (n = 3) of the cases. As seen, Inorganic FB cor- 
responded to 62.5% of the cases and organic FB corresponded to 37.5%. In this aspect our study disagreed with 
literature, that reported inorganic FB in 20% (n = 3) of the cases and organic in 80% (n = 12), what can be re- 
lated to variety of the analyzed people. We found in our study that patients with FB from metallic and vegetal 
nature were older than patients with FB from animal nature or with teeth as FB [4] [6] [9]. 

In other studies, FB extraction with flexible bronchoscopy was successful in 82.5% to 90.7% of the cases, and 
rigid bronchoscopy was required in only 15% (n = 6) [6] [9]. In our study, the procedure was successful in 80.76% 
(n = 21) of the cases and rigid bronchoscopy was required in only 19.23% (n = 5) [6]. We found that the rigid 
bronchoscopy was a better procedure in two cases: one with stenosis of trachea and another with stenosis of 
right bronchus, where the flexible bronchoccopy was not possible to advance through the stenosis. In another 
two of these cases the success was achieved in the second trial of flexible bronchoscopy. This rate was higher 
than the ones found in some studies, which found success in 60.86% of the cases [3].  

Many complications can occur after FB extraction: edema, hemoptysis, pneumothorax, tracheoesophageal 
fistula, pneumonia, atelectasis, fever, and respiratory failure [6] [10]. None of the patients in our study presented 
with bleeding, and in one case (3.84%) we did not have access to this kind of information. There were no other 
complications in the reports. As shown in other studies, complications are rare [3]. 

We conclude that our study is consistent with literature, showing high success rate in the removal of TFB in 
adults with flexible bronchoscopy, with low incidence of complications. 
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