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Abstract

Purpose: Foreign body aspiration remains a major cause of morbidity in children without early treatment.
Management of aspiration requires a multidisciplinary approach and innovative approaches have helped
reduce complications of bronchoscopy. We present a prospective and analytical review of clinical evaluation
and management of cases with diagnosis or clinical suspicion of tracheobronchial foreign body aspiration.
This study was done in a tertiary care teaching hospital in eastern Nepal, from August 2010 to December
2011.

Experimental Design: 12 cases with confirmed diagnosis or clinical suspicion of tracheobronchial foreign
body aspiration that were admitted to our center between August 2010 and December 2011 underwent
rigid bronchoscopy and telescopic removal of foreign body as per departmental protocol for management of
airway foreign bodies. Successful retrieval of foreign body, its type, procedural events and post procedure
events were analyzed.

Findings and Significance: All 12 cases which underwent rigid bronchoscopy under general anesthesia had a
positive bronchoscopy. Male children comprised the majority of the study subjects and the average age of
the series was 3.8 years. Peanut was the most common aspirated foreign body and the right main bronchus
was the most common location of aspiration.

Summary & Conclusion: Foreign body aspiration (FBA) is a common cause for respiratory emergency in
young children. An accurate history and careful examination aided by radiological findings are helpful in the
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diagnosis of FBA. Retrieval of the airway foreign body involves coordinated teamwork. Parental education
and appropriate supervision of children during feeding is necessary for reducing the incidence of FBA.

Introduction

Aspiration of foreign body into the respiratory tract, its varied clinical presentation, proper diagnosis and
management has posed challenging questions for both otorhinolaryngologists as well as pediatricians for a
long time. Foreign body aspiration (FBA) is a respiratory emergency and must be mannaged immediately or
there can be a fatal outcome. Although there has been a decrease in complications associated with airway
aspirations because of the significant advances in airway management and endoscopic technology, the
incidence of FBA has not changed significantly.! Literature regarding this entity is still scarce, more so from
the south Asian region.

FBA is a serious health problem in pediatric patients causing significant morbidity and mortality.? The need
for improved knowledge led to the development of the Susy Safe Project, which maintains a data base of
injurys caused by foreign body injestions.3 The leading cause of death in children less than three year of
age is foreign body aspiration (FBA). The medical literature lists inorganic orbjects such as plastic and metal
parts of tois as the most commonly aspirated objects.

Till the time of writing this article the total number of submitted FB cases in the Susy Safe Project was

17644, with maximum cases being less than 3 years of age. Similar data from USA shows that 500 children
per year lose their life due to foreign body aspiration.* For infants up to 12 months old, the aspiration of a
foreign body is responsible for 40% of accident-related deaths. Usually small parts of food or other objects
are aspirated.® Approximately 10% of patients are infants.® Delayed or poorly developed molars, along
with poor meuromuscular development and coordiantion are risk factors. In addition, habitual placement of
objects in the oral cavity for oral exploration are some important attributable causes for FBA in young
children.” A high index of suspicion and timely intervention can reduce morbidity as well as mortality
especially in the pediatric age group. Time lag between the accident and expert attention is very important
with regard to overall morbidity and mortality in a case of FBA.

Our aim was to study the clinical presentation, management and eventual outcome of foreign body
aspiration (FBA) in children presenting to a tertiary care referral and teaching hospital, the only one in the
eastern part of Nepal.

Method

A review and analysis of 12 cases with clinical suspicion/diagnosis of tracheobronchial foreign body
aspiration, which underwent rigid bronchoscopy between August 2010 and December 2011 is
presented. The subjects were taken for bronchoscopy on the basis of a confirmed diagnosis or strong
clinical suspicion of FBA.

All cases underwent bronchoscopy as a planned procedure in the routine operating hours under general
anesthesia using a Karl Storz (Germany), rigid ventilating bronchoscope with distal cold light

illumination. Patients were put in a supine position with a blanket under the head to extend the atlanto-
occipital joint and to align the oral, pharyngeal and tracheal axis in the same plane. Bronchoscope was
introduced into the airway with the assistance of a Miller or Macintosh laryngoscope after the patient was
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well ventilated with a mask. The anesthetic T-piece was connected to the bronchoscope for ventilation and
anesthesia. The rigid bronchoscope size for children was selected based on their age and expected cricoid
diameter as per the table below.®

Age Cricoid Airway Bronchoscope Size

Diameter (mm) Size ID (mm) ED (mm)
1yr 5.5 3.5 4.9 5.7
2yr 6.5 3.5 4.9 5.7
3yr 7.0 4.0 5.9 6.7
5yr 8.0 5.0 7.0 7.8

In most cases bronchoscope of 3.5 mm internal diameter and 20 cm length was used. The foreign bodies
(FBs) were retrieved under 00 rigid telescopic view with a grasping optical peanut forceps in all cases after
optimal suctioning around the FB. All the cases received antibiotic (Amoxycillin—Clavulinic acid) for 7 days
and systemic steroids (Dexamethasone, 0.1 mg/kg 12 hourly) for 48 hours after the procedure. The subjects
also received chest physiotherapy by a trained physiotherapist till the time of their stay in the ward. After
bronchoscopy, all patients were NPO and received supplemental oxygen. Their heart rate, respiratory rate
and oxygen saturation were closely monitored. Oral feeding was started once all vital parameters were
normal. Post procedure chest X-rays were not done routinely and considered only in cases not showing
anticipated resolution of symptoms. Subjects were discharged when vitals were stable, presenting
symptoms had resolved and physical examination did not show any abnormality.

Demographic details (age and sex), history and duration of symptoms, physical examination, radiographic
findings, bronchoscopic findings (nature of foreign body, its location, number of attempts for retrieval and
duration of procedure), post bronchoscopy course, complications and outcome were analyzed.

Results

12 subjects underwent bronchoscopy for confirmed/suspected foreign body aspiration at our center during
a period of 17 months. 9 (75%) were males and 3 (25%) females. The mean age of subjects was 3.8 years;
the youngest child being an 11 month old male child who had aspirated pieces of peanut and the oldest a
male child of 7 years who had a board pin removed on bronchoscopy.

One subject had undergone bronchoscopy elsewhere prior to referral to our center as the endoscopist failed
to retrieve the FB. Six (58%) children had a definite history of aspiration, whereas four children had
prolonged respiratory symptoms or a history of recurrent pneumonia with doubtful or negative history of
aspiration and were referred by our pediatric colleagues for bronchoscopy; a definitive FB was retrieved in 3
of these cases.
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The minimum duration of symptoms was 1 day and maximum duration was 14 days. Overall, average
duration of symptoms was 5.1 days. Cough and respiratory distress of varying degree were the predominant
symptoms. Depending upon the type of foreign body, duration and site of lodgement; respiratory system
examination revealed conducted sounds, decreased air flow, wheezing and crepitation.

Chest radiographs were done in all 12 cases. Unilateral hyperinflation (Figure 1) was the common finding
seen in six (50%) of the cases, unilateral pneumonic consolidation (Figure 2) was seen in four (30%) cases,
while in one case atelectesis was seen on X-ray. The 11 month child with peanut aspiration of one day
duration had a normal X-ray. One patient with a diagnosis of Laryngotracheobronchitis (LTR) was on
mechanical ventilation prior to bronchoscopy and showed bilateral consolidation. The child who had
undergone a failed bronchoscopy elsewhere and was transferred to our center as the suspected foreign
body could not be retrieved, showed consolidation in the radiograph.

Figure 1. Hyperinflation right side on X-ray of chest in case no. 10
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Figure 2. Consolidation on right side on X-ray of chest in case no. 8
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Figure 3. Appearance of Right Mainstem Foreign Body on Chest X Ray in case no. 10
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Figure 4. Rigid ventilating bronchoscopes of different sizes (2.5 to 4.5) and Oo telescopes
with optical forceps for foreign body removal.

The majority of the FBs was of vegetable origin. Peanut (Figure 5) was the predominant foreign body being
retrieved in eight cases (66.6%). In two cases, the foreign body was plastic in nature whereas in one case
the foreign body had both a plastic and metal component (Figure 6). In another case referred for
bronchoscopy, the cause of airway obstruction was thick necrotic mucous plug mainly in the right main
bronchus and distal bronchi. In all our cases the foreign body was lodged either in the right main bronchus
or the distal bronchus. The mean bronchoscope insertion per procedure was 3.5, which also included a
mandatory insertion for diagnostic bronchoscopy. The maximum number of insertions was five and the
minimum was two. In most of the cases, the total duration of the procedure was less than 20 minutes,
whereas in 2 cases it was 24 minutes and 33 minutes, respectively.

Figure 5. Peanut retrieved in total from the right main bronchus in case no. 10.
Peanut pieces retrieved from the right main bronchus and distal bronchi in case no 3.

2012 Volume 5(1)



World Articles of Ear, Nose and Throat ---------ccmccomaano-. Page |7

Figure 6. A plastic whistle retrieved in total from the right main bronchus in case no.
6. A board pin retrieved from the right main bronchus in case no. 12.

Three patients had post bronchoscopy bronchospasm that was managed in the Pediatric Intensive Care Unit
(PICU). One child (case 11) required mechanical ventilation after bronchoscopy but was successfully weaned
off the ventilator after 8 days and a second bronchoscopic clearance of mucous and necrotic tissue. The
subject who underwent repeat bronchoscopy 2 days after the first for a failed bronchoscopy elsewhere, had
pieces of peanuts removed from a sub-segmental bronchus and she recovered thereafter. There was no
mortality in our series. The mean hospital stay was 3.9 days, the maximum duration of stay being 12 days
and minimum being 3 days. All subjects were followed up biweekly for 2 weeks after discharge and did not
report any residual or related new symptom.

Discussion

Aspiration of foreign body into the tracheobronchial tree is not an uncommon problem in the pediatric
population and the management of every case is a challenging clinical exercise. A variety of foreign bodies
may be aspirated and may present in different ways to pose a diagnostic dilemma. The severity of clinical
features depends upon the age of the patient, size, site, and type of foreign body aspirated as well as the
duration of its lodgment. Usually a foreign body in the airway is common in the 1-3 years of age

group.® Children between 1 and 3 years of age have a habit of orally scrutinizing an object, don’t masticate
well, have improper control of deglutition and are ambulatory during meals, all of which can predispose to
aspiration.’® In our study, the average age of subjects was 3.8 years, the youngest child being 11 months
old. In similarity to other studies, our series had a male preponderance (3:1) a fact attributed to their high
activity.!?

Diagnosis of FBA is often delayed because symptoms and signs are attributed to other causes of respiratory
distress. In our series the mean duration of symptoms was 5.1 days, the maximum duration being 14

days. We believe that delayed presentation is a risk factor for post bronchoscopy complications and could
be attributed to poor awareness among parents. Three parameters including history of aspiration, physical
examination and a plain chest radiograph are very helpful diagnostic aids. Appropriate history and strong
clinical suspicion are very informative and helpful for diagnosis but a negative history may be present in
about 15% cases of foreign body inhalation.?? Even in our study, we found that half of the children had a
definitive history of aspiration and choking witnessed by parents, whereas 33% of the children did not have
a history of aspiration and a positive bronchoscopy was the result of a strong clinical suspicion of FBA.
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96% to 97% of patients with FBA have clinical features of wheezing, caughing and unilateral decreased
breath sounds, either alone or in combination.'* However, all children with the symptomatic triad of cough,
respiratory distress and stridor had FBA (positive predictive value 100%). In our series, cough with reduced
air entry in the effected side was the predominant clinical finding and correlated well with presence of FBA
which is in accordance with other similar studies. Indeed, a combination of history, clinical signs and
radiology is certainly more conclusive than any of them in isolation.

The Hallmark radiographic signs associated with foreign body aspiration are best demonstrated on
expiratory plain chest X-ray findings.'* Fernandez, et al.?> emphasized that a 90% sensitivity in diagnosica
can be achived with physical examination along with with respiratory auscultation. Chest radiography may
reveal a variety of findings like unilateral air trapping, atelectesis, secondary pneumonic consolidation, and
inspiratory obstruction or a combination of the findings may also be noted. As far as our findings in this
regard is concerned, we found that a chest X-ray was an important tool in decision making for proceeding
with a bronchoscopy and hyperinflation or consolidation were important findings in cases with FBA. The
absence of positive radiological findings however does not exclude the diagnosis of foreign body aspiration
as was true in one of our case. Diagnosis of radio opaque foreign body is easy when the whole respiratory
tract is depicted but nonopaque foreign bodies need a cautious approach. The first step should be plain
films in inspiration and expiration, and if needed fluoroscopy and CT scan should be done. Computed
tomography is a useful noninvasive technique for guiding diagnosis and assessing the need for
bronchoscopy, but is not recommended as a routine in the diagnosis of tracheobronchial foreign bodies. It is
of value in difficult cases, in cases with radiolucent or soft-density foreign bodies, and is useful in defining
complex anatomical areas.? 3D virtual bronchoscopy is a helpful aid in providing real time minute details of
the whole tracheal-bronchial tree which optimizes the management of cases with FBA.

As much as FBA is a diagnostic challenge for both otorhinolaryngologist and pediatrician, rigid Bronchoscopy
requires active coordination of both otorhinolaryngologist and anesthesiologist. The Storz ventilating
bronchoscope is comprised of a metal tube with fibreroptic illumination and with air holes near the tip for
ventilation of the contra-lateral lung. The distal end of the instrument also has a port for attaching the
anesthetic Jackson Rees T-piece, a suction channel and a light prism. Selection of the appropriate size scope
suitable for the patient’s airway is of utmost importance as it dictates the ease of ventilation and

suctioning. A pertinent point to be kept in mind is that the nominal internal diameter (ID) is smaller than the
actual diameter.

During bronchoscopy in response to compromised ventilation and gas exchange there is increase in
sympathetic activity, decline in PO,, a rise in PCO; and increase in airway resistance. At our center, general
anesthesia is most commonly employed. Complications associated with anesthesia are hypoxemia,
hypoventilation, hypertension, hypotension, tachycardia, myocardial ischemia, arrhythmias related to
hypoxia and hypercarbia. Successful retrieval of the FB requires skilled coordination between the
otorhinolaryngologist and anesthetist under optimal conditions.

Nuts and seeds are commonly aspirated by children. Peanut foreign bodys are the most common
irrespective of the age of the child.'” In our series, peanuts were the most commonly aspirated object,
accounting for 66% of the retrieved FBs. The types of inhaled foreign bodies will vary because of differing
cultural practices, parental attitudes and eating habits. Young children with immature teeth are especially
at risk for aspirating fragments of the nut because they cannot easily chew the peanut. The nut breaks into
pieces and bronchoscopic removal sometimes becomes very difficult frequently requiring more than one
attempt for complete removal. In our study, pieces of peanuts (Figure 5) were difficult to remove and
required multiple attempts increasing the probability of complications. Accidental inhalation of foreign
bodies is most commonly bronchial and the right side is more commonly involved as compared to the
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left.®® In our series, all the foreign bodies were retrieved from the right main bronchus and segmental
bronchi. This can be attributed to the fact that the right main bronchus is relatively straightly aligned to the
trachea and has a wider lumen.

Organic fragments cause greater inflammation than pieces of plastic or metal. Children inhaling nuts
present with more severe symptoms and signs of respiratory distress, requiring urgent treatment. This is
because the nut swells gradually and the oil and salt in the nut irritate the bronchial mucosa leading to an
intense, local, chemical inflammatory reaction around the nut, making retrieval a difficult

procedure. Vegetative foreign bodies swell up and get impacted in the bronchial wall producing ball valve
obstruction, trapping air and leading to local emphysema or atelectesis, suppurative pneumonia, or
bronchiectasis. Even if the object is removed, the inflammatory changes may take time to reverse, thus
making post procedure management equally challenging.

Complications arising from bronchoscopy include post-operative pyrexia, atelectesis, pneumothorax, severe
hemorrhage, laceration of bronchial wall, laryngospasm, bronchospasm and cardio respiratory arrest due to
hypoxia and vagal stimulation. Late complications, especially with retained FB include formation of
significant granulation, lung abscess and bronchiectasis.’® Retrieval of FB should only be attempted by an
experienced team in a specialized center where there is a wide range of endoscopy equipment and
appropriate anesthetic facilities available. Minimizing the number of attempts and total endoscopy time is
essential in avoiding airway compromise. At our center we consciously attempt to limit the time of
bronchoscopy to about 20 minutes and a maximum of three repeated insertions of the bronchoscope during
one attempt to reduce post procedure complications. In our study, 3 children were managed
postoperatively in the Pediatric Intensive Care Unit (PICU) for bronchospasm and inability to maintain SpO,
on room air after extubation. All these patients responded well to conservative management and were
shifted out of PICU after 24 hours of observation, none of them requiring reintubation for ventilator
support. One patient with a diagnosis of Laryngotracheobronchitis, required mechanical ventilatory support
after bronchoscopic removal of a thick mucus plug and secretion with bronchoalveolar lavage. This child
required one additional bronchoscopy for clearance of mucus and secretion and was successfully weaned off
the ventilator after 8 days. We conclude that bronchospasm is the most common immediate post
bronchoscopy complication and should be anticipated in every case more so in infants, foreign body of
vegetable origin and subjects with coexisting airway infection.

The methods used in an emergency for retrieval of foreign body like the Heimlich maneuver, postural
drainage or finger swiping the throat may worsen the outcome and should be discouraged.?® In any case
with prolonged respiratory symptoms without clinical response to medical management, bronchoscopy is
mandatory and should not be delayed irrespective of the age of the patient. A high index of clinical
suspicion is mandatory for early diagnosis and management to prevent fatal outcome and long-term
morbidity.

Conclusion

FBA is a common and serious childhood emergency. The habit of oral exploration and access to small and
inappropriate objects are contributory. Peanuts are the most commonly aspirated object and the right main
bronchus and distal branch are the most common site of lodgment. History, clinical findings and radiology
aid in diagnosis. Bronchoscopy under optimal conditions with a skilled surgical and anesthetic team is
desirable.
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