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Abstract
Background & Objectives: Foreign body aspiration (FBA) into the tracheo bronchial tree is a frequent and serious cause of respiratory distress and visit to the pediatrics emergency, principally
in patients under 3 years of age. Most foreign bodies are not radio opaque and approximately one
third of the children admitted will show normal chest X-ray. Virtual bronchoscopy is a relatively
new and non-invasive procedure that provides a three dimensional view of the internal walls of
the tracheobronchial tree through the reconstruction of axial images. The objectives of the study
are, 1) to study the diagnostic accuracy and advantage of virtual bronchoscopy over rigid bronchoscopy in the evaluation of children with suspected FBA and to plan for early management as it
is a non-invasive technique; 2) to study the clinical spectrum of children attending with suspected
FBA. Methods: An observational study of 37 patients of age 12 yrs and below who underwent Virtual Bronchoscopy for suspected foreign body aspiration in the department of pediatrics and
Otorhinolaryngology at MGM Hospital, Warangal is carried out for a period of 1.5 years during
2012-2013. Results: The common age of presentation was 1 - 3 years with male preponderance.
History of foreign body was obtained in 64.86% of cases. Normal X-ray was found in 27.02% of
cases. In 75.67% FB detected on rigid bronchoscopy was also revealed on virtual bronchoscopy.
False positive percentage was 5.40% and false negative was 2.70%. Sensitivity and specificity was
96.5% and 75% respectively. Ground nuts were the commonest foreign bodies aspirated. Conclusion: Virtual bronchoscopy should be considered in cases with suspected foreign body aspiration,
when chest X-ray is normal, to avoid needless rigid bronchoscopy. Virtual bronchoscopy is useful
in screening cases of occult foreign body as it has sensitivity, specificity, and validity.
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1. Introduction
Foreign body aspiration (FBA) into the tracheobronchial tree is a frequent and serious cause of respiratory distress and visit to the pediatrics emergency, principally in patients under 3 years of age [1]. Sudden onset of cyanosis, cough and wheezing are the principal symptoms described for this condition [2]. The radiological manifestations depend upon the size, location, and nature of the foreign body aspirated. Chest X-ray can show an nonspecific infiltrate, atelectasis, areas of unilateral or bilateral hyperinflation or even patchy consolidation and
bronchiectasis [3]. Most foreign bodies are not radio opaque and approximately one third of the children admitted present normal chest X-ray result [4] [5]. Virtual bronchoscopy is a relatively new, non-invasive procedure
that provides a three dimensional view of the internal walls of the tracheo bronchial tree through the reconstruction of axial images. It is non-invasive and easily obtained by post processing of a routinely acquired high resolution CT data set [6]. Serious respiratory sequelae, such as recurrent pulmonary infections, bronchiectasis and
destruction of the previously healthy lung parenchyma can result from foreign body aspiration. Therefore, early
diagnosis and intervention are fundamental for the better management of this condition [7]. The objectives of the
study are, 1) to study the diagnostic accuracy and advantage of virtual bronchoscopy over rigid bronchoscopy in
the evaluation of children with suspected FBA and to plan for early management as it is a non-invasive technique; 2) to study the clinical spectrum of children attending with suspected FBA.

2. Review of Literature
Naidich and Harkin recently concluded that 3D image processing with visualization in particular the advent of
virtual bronchoscopy could greatly increase the possible synergy between CT and bronchoscopy [8]. Ferritti et
al stated that virtual bronchoscopy (intraluminal navigation through the airways) is superior to static 3D reconstruction images in evaluation of tracheobronchial stenosis and could be used as a road map for later bronchoscopy [9]. McLennan et al. demonstrated that prior 3D image processing and visualization can help direct subsequent bronchoscopic procedures such as balloon dilation stent design and laser ablation of tumors [10].
A study concluded that in 89.2% of cases studied history of foreign body aspiration was confirmed by bronchoscopy and with no definite history of foreign body aspiration it was detected in around 3.2% [11]. Therefore
detailed history taking played a vital role in diagnosis of foreign body aspiration. In a comparison study of virtual bronchoscopy with rigid bronchoscopy in 40 children the following results are obtained: sensitivity 92.3%,
specificity 85.7% concluding that CT virtual bronchoscopy is particularly useful in screening cases of occult
foreign body aspiration as it has high sensitivity specificity and validity [12].
In India Dr. V. Subramaniam and Dr. Satayanarayana pioneers in the field of ENT introduced the technique
of rigid bronchoscopy for foreign body removal. Tandon in his work concluded that the most common age
group involved was below 6 years with the highest occurrence amongst children below 2 years [13]. Banerjee in
his study stated that 52% of the cases presented within 24 hours of the accident [14]. Rothman in his work recorded that most patients gave a history of choking episodes followed by coughing [15]. A study conducted in
2013 to asses the role of virtual bronchoscopy in diagnosis of foreign body aspiration performed in 105 patients
revealed sensitivity 97.6%, specificity 92.1% and accuracy 96.5%. In a study conducted by K. Lakshmanan and
B. R. Santhanakrishna over a period of 7 years in 296 children, 77% were in the age group 1 - 5 yrs. 80.8%
children had obvious clinical symptoms while positive history is recorded in only 33.8% cases. The frequently
observed foreign bodies were ground nuts (38.2%).

3. Methodology
Source of data: Data for this study was collected from the patients who underwent Virtual Bronchoscopy for
suspected foreign body aspiration in the department of pediatrics and Otorhinolaryngology at MGM Hospital,
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Warangal is carried out for a period of 1.5 Yrs during 2012-2013. Approval has been obtained from the ethical
committee of our institute.
Type of study: An observational Study of 37 patients of age 12 yrs and below who underwent Virtual Bronchoscopy for suspected foreign body aspiration.
Inclusion criteria: inclusion criteria was all patients aged 12 yrs and below with a history suggestive of foreign body in the tracheobroncial tree, such as sudden onset of cough, difficulty in breathing, wheezing and decreased air entry into the lungs.
Exclusion criteria: Exclusion criteria was patients aged 13 yrs and above and patients presenting with features of cerebral hypoxia secondary to foreign body aspiration.
Method of data collection: 37 patients of age 12 yrs and below who underwent Virtual Bronchoscopy for
suspected foreign body aspiration in the department of pediatrics and Otorhinolaryngology were selected. Diagnosis was made by detailed history presenting as sudden onset of cough, difficulty in breathing without any history of significant fever prior, choking episode during food intake, history of foreign body aspiration and thorough clinical examination revealing stridor or wheezing more particularly a localized wheeze, tachypnoea and
dyspnoea with decreased air entry into the lungs. Investigations done were CBP, HIV, HBSAG, Blood urea, sr.
creatinine, CT, BT, Chest X-ray PA & Lateral view and CT Virtual bronchoscopy. Chest X-ray revealing
hyperinflation of one side of lung. The patients who presented to Emergency department of Paediatrics and ENT
OP with suspected foreign body aspiration were taken detailed history, examined and sent for Virtual Bronchoscopy. The data was recorded in the case sheet and used for study.

4. Results
The common age of presentation was 1 - 3 yrs of age (70.28%) with male preponderance. History of foreign
body was obtained in 64.86% of cases. The commonest symptom of presentation was coughing (67.56%) followed by breathlessness (54%) (Table 1). Majority of the cases presented with decreased air entry (75.67%)
(Table 2). Atelectasis was the commonest radiological finding that made up to 35.13% of cases. Normal X-ray
was found in 27.02% of cases (Table 3). In 75.67% FB detected on rigid bronchoscopy was also revealed on
virtual bronchoscopy. False positive percentage was 5.40% and false negative was 2.70%. A true positive was
75.67% and true negative was 16.21% (Table 4, Figure 1). Sensitivity and specificity was 96.5% and 75% respectively. Emergency bronchoscopy was done in 63.16% cases and elective in 35.13% of cases. Tracheostomy
with bronchoscopy was done in 2.7% of cases (Table 5). Among the aspirated foreign bodies, vegetative matter
constituted the majority (73%). Ground nuts were the commonest among vegetative matters (25%) (Figure 2).
Table 1. Showing various clinical symptoms of suspected FBA.
Symptoms

No of cases

Percentage%

History of Foreign Body Aspiration

21

64.86%

Cough

25

67.56%

Breathlessness

20

54.00%
29.70%

Choking

11

Excessive cry

02

5.40%

Fever

14

37.00%

ULRTI

03

8.10%

No of cases

Percentage%

Table 2. Showing various clinical signs of suspected FBA.
Signs
Decreased Air Entry

28

75.67%

Tachypnoea

27

72.97%

Respiratory Distress

16

43.24%

Added sounds

23

62.16%

Stridor

05

13.51%

Cyanosis

01

2.70%
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Table 3. Showing X-ray findings of suspected FBA.
X-ray

No of cases

Percentage%

Atelectasis

13

35.13%

Normal

10

27.02%

Emphysema

09

24.32%

No xray

05

13.51%

Table 4. Showing the variables on VB and RB.
Foreign Body

Present on RB

Percentage%

Absent on RB

Percentage%

Total

Present on
Virtual Bronchoscopy

28 (True positive)

75.67%

2 (false positive)

5.40%

30

ABSENT ON
Virtual Bronchoscopy

1 (false negative)

2.70%

6 (true negative)

16.21%

7

TOTAL

29

30

8

37

28(TRUE
POSITIVE)

25
20
15

PRESENT ON RB
ABSENT ON RB

10

6 TRUE
NEGATIVE

5

2(FALSE
)

POSITIVE

1 FALSE
NEGATIVE

0
PRESENT
ON VB

ABSENT ON
VB

Figure 1. Bar diagram reflecting the variables in Table 4.
Table 5. Showing the management of FBA.
Management

Number of cases

Percentage%

a. emergency

23

62.16%

b. elective

13

35.13%

Tracheostomy with bronchoscopy

01

2.70%

Bronchoscopy

5. Discussion
The aspiration of a foreign object into the airway may result in acute respiratory distress, chronic pulmonary infection, atelectasis and even death. Our review confirmed the earlier findings of Banarjee et al. [14] and Rothman et al. [15] that highest incidence is in children below 3 yrs. Since these children lack molar teeth, edibles
placed in the mouth are usually broken up but not chewed which they easily aspirate, especially if the child is
running, playing or talking. This age group may also be involved due to immature coordination in the swallowing mechanism. There was a male preponderance in our study which was similar to results reported by other authors [16] [17]. This may be attributed to the more adventurous nature of the male children. In our series 64.86%
gave a positive history of foreign body aspiration, compared to 80% in a study by Sinha [18]. Atelectasis was
the most frequent radiological finding in our study which concurred with study done by Kaur et al. [19]. Normal
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various types of foreign body
aspirated
3%
3%
3%
3%

25%

15%
3%
7%

3%

7%

3%
7%

18%

ground nut
custard apple sed
maize
tamarind
bengal gram seed
betel nut
almond
popcorn
whistle
bead
stone
clip
safety pin

Figure 2. Pie diagram showing the percentage of various
types of FBA.

chest X-ray was seen in 27.02% of our cases, while Svedstorm E et al. (3) reported to be 30%. Therefore a normal X-ray does not rule out foreign body aspiration in cases with strong history. It was observed in our study
that the sensitivity and specificity of virtual bronchoscopy were 96.5% and 75% respectively, where as Hililogu
[2], Kosucu et al. [1] reported the sensitivity and specificity was 100%. False positive percentage was 5.40%
and false negative was 2.70%. A true positive was 75.67% and true negative was 16.21%. False positive is foreign body present on VB but absent on RB. It is due to Intraluminal mucus plug, Bronchial Vegetations, external
compressions due to Neurocentric cyst, Lymph nodes [2]. False Negative foreign body absent on VB but present
on RB. This cannot be explained but may be because of misinterpretation. One group of authors investigated the
use of virtual bronchoscopy in pediatric patients with suspected foreign body concluded that it can correctly
identify the position of FB and when the VB is normal without the evidence of endobronchial obstruction, the
use of conventional bronchoscopy was not superior in providing relevant additional information and also it is
associated with complications like hemorrhage, pneumothorax, air embolism, mediastinal emphysema, arrhythmias and pulmonary infiltrates. Complications of rigid Bronchoscopy are un common but even in experienced
hand they do occur. In suspected foreign body aspiration Virtual Bronchoscopy is advantageous. It identifies the
foreign body and also localizes the foreign body in the Bronchial lumen. This will shorten the operative time for
rigid Bronchoscopy. Virtual Bronchoscopy avoids unnecessary invasive procedure of rigid Bronchoscopy [20].
Limitations of the study are, VB is costly investigation and not available in all centers. It is available only in
Teaching Hospitals and big cities. VB can be done in suspected foreign body aspiration. In definite foreign body
aspiration rigid Bronchoscopy is diagnostic as well as therapeutic.

6. Conclusion
Tracheobronchial foreign body aspiration is a serious and potentially fatal condition occurring with higher incidence in younger children aged 1 - 3 years. Virtual bronchoscopy should be considered in cases with suspected
foreign body aspiration, when chest X-ray is normal to avoid needless rigid bronchoscopy. Virtual bronchoscopy is useful in screening cases of occult foreign body as it has sensitivity, specificity, and validity. The correct
location of foreign body, the possibility of visualizing the lung parenchyma and the possibility of conducting the
examination without anaesthesia makes this method viable for different evolution.
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