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Accuracy of Chest X-Ray in the
Diagnosis of Tracheobronchial Foreign
Bodies in Children

Hamid Reza Mansourian, Abdol-Reza Sadrearhami, Amir Abbas Shadman Yazdi
Department of Radiology, Shaheed Sadoughi University of Medical Sdences, YAZD — IRAN.

ABSTRACT

Background: Tracheobronchial foreign body (TFB) aspiration is a common cause of mortality and morbidity in early
childhood. The aim of this study was to evaluate the diagnostic value of chest x-ray in tracheobronchial foreign body
aspiration among a group of Iranian children.

Materials and Methods: We evaluated 32 children who underwent bronchoscopy for suspected airway foreign bodies. We
reviewed the patients' age, symptoms, duration of symptoms, prebronchoscopy posterior-anterior x-rays, type of foreign
body, and anatomic location of foreign body. Sensitivity, specificity, negative predictive value (NPV), positive predictive value
(PPV), and accuracy indices of chest x-ray for the diagnosis of TFB aspiration were measured in this study.

Results: The mean age of patients was 30 months (range 6-54 months), and 19(59.4%) were males. Among 32 patients
who underwent bronchoscopy, foreign body was found and removed in 26 (81.2%) of them. Foreign bodies observed were
the hull of nuts in 10 (38.5%), pomegranate seeds in 6 (23%), beans in 4 (15.4%), and some food products such as meat in
two (7.7%) children. Chest x-ray was normal in 12 patients (37.5%). The most common symptom was cough in 80% of
patients; followed by wheezing in 60%, tachypnea in 40%, dyspnea in 20%, and stridor in 5%. The sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV), and accuracy of expiratory chest radiography in this study
were 65%, 50%, 85%, 25%, and 62.5%, respectively.

Conclusion: Chest x-ray is not specific for diagnosis of foreign body aspiration, and a normal chest x-ray does not always

rule out the diagnosis of foreign body aspiration in patients with a history suggestive of foreign body aspiration and positive
physical examinations. (Tanaffos 2008; 7(1): 58-62)




Foreign Body in the Tracheobronchial Tree as a
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Abstract

Although aspiration of a foreign body into the trachea and bronchi can occur in all age groups, it is more
common in infants and young children. Foreign bodies in the tracheobronchial tree are uncommon in adults
and mainly present in patients with dysphagia and an altered level of consciousness. The identification of
foreign bodies in the tracheobronchial tree is frequently overlooked or delayed, leading patients to present
later with chronic symptoms and potential complications. These complications may include persistent
coughing, wheezing, obstructive pneumonitis, bronchiectasis, and abscess formation secondary to recurrent
pulmonary infections. This article aims to present the case of a 27-year-old patient without risk factors for
aspiration who has experienced recurrent self-limiting hemoptysis episodes for five years. Bronchoscopy
revealed a foreign body at the entrance to the middle lobe bronchus. The presence of a foreign body in the
tracheobronchial tree should be considered in any patient with recurrent hemoptysis. Bronchoscopy leads to
accurate diagnosis, treatment, and prevention of complications.

Categories: Internal Medicine, Pulmonology, Therapeutics
Keywords: tracheobronchial tree, cough, hemoptysis, bronchoscopy, foreign body

Introduction

Hemoptysis, the expectoration of blood originating from the respiratory tract, is a concerning symptom that
warrants thorough investigation and management. While it often indicates underlying pulmonary pathology
such as infection, inflammation, or neoplasm, it can occasionally stem from less common etiologies [1].
Among these, foreign body aspiration into the tracheobronchial tree stands as a rare but potentially life
threatening cause, particularly in adults without predisposing risk factors |2].

Foreign body aspiration is more commonly associated with pediatric populations, often occurring during
exploration or ingestion of small objects. However, its occurrence in adults, especially those without evident
risk factors such as impaired consci $, net scular di 1s, or altered mental status, presents a
diagnostic challenge due to its rarity and the potential for delayed recognition

The insidious nature of foreign body aspiration in adults, coupled with its diverse clinical manifestations,
underscores the importance of considering this diagnosis even in patients lacking traditional predisposing
factors. The clinical presentation of foreign body aspiration can vary widely, ranging from asymptomatic
cases Lo severe respiratory distress or even fatal outcomes if not promptly recognized and managed [4].

Hemoptysis, although less commonly associated with foreign body aspiration compared to cough, dyspnea.

or wheezing, can serve as a sentinel sign warranting further investigation | 5], The presence of hemoptysis in




Case Presentation

A 27-year-old non-smoking patient with a reported history of bronchial asthma treated with inhaled
budesonide or formoterol presented due to recurrent self-limiting episodes of hemoptysis for five years
without further investigation. The patient underwent a chest X-ray, which revealed no abnormalities (Figure
1).

FIGURE 1: Chest X-ray

The patient also underwent blood clotting testing with a complete blood count and testing for prothrombin
time, international normalized ratio, and partial thromboplastin time, which also did not reveal any
abnormalities. Subsequently, a CT of the chest was performed, revealing the presence of a foreign body in
the right bronchus intermedius (Figure 2).




FIGURE 2: CT of the chest

The arrow shows the foreign body in the right bronchus intemedius.

The patient underwent bronchoscopy, which revealed a foreign body at the entrance to the middle lobe
bronchus (Figure 54), which, after removal, proved to be a piece of plastic cap (Figure 55). After the removal
of the foreign body, multiple polypoid lesions with hemorrhagic dispositions were revealed (Figure 3C).

FIGURE 3: (A) Foreign body at the entrance to the middle lobe
bronchus. (B) The foreign body was identified as a piece of a bottle cap.
(C) After the removal of the foreign body, multiple polypoid lesions with
hemorrhagic dispositions were revealed.

The patient was questioned about foreign body ingestion during the five-year period of intermittent

hemoptysis, and he denied any ingestion. Follow-up evaluations at three and six months revealed no new
snisode o v




PROLONGED HEMOPTYSIS DUE TO ENDOBRONCHIAL FOREIGN BODY
Kelvin K. Shiu, DO, PhD - Patricia Villamena, MD - Zab Mosenifar, MD

Abstract

INTRODUCTION: Endobronchial foreign bodies usually present with cough and complications of obstruction such as atelectasis or
pneumonia.We present a case of hemoptysis for two years caused by a foreign body.

CASE PRESENTATION:A 66-year-old white male presented to his primary care physician with a chief complaint of hemoptysis. Over a
two-year period, the hemoptysis was scant and intermittent. He was a non-smoker with a history of only hypertension treated with
amlodipine 5 mg daily and gastroesophageal reflux treated with lansoprazole 30 mg daily. CT scans of the chest and paranasal sinuses
were normal, as were spirometry, lung volumes and carbon monoxide diffusing capacity. Laboratory studies showed no abnormalities. The
patient was treated with several courses of antibiotics with no improvement, and a laryngologic examination was negative.A flexible
bronchoscopy revealed an obstruction that occluded about 50% of the lumen of the bronchus intermedius. There was mild edema of the
area, and the proximal portion of the occlusion showed polypoid granulation tissue emanating from the medial aspect of the bronchus
with a yellowish mucous-like concretion. Distal to it was a lobulated mass protruding from the lateral aspect of the airway.A biopsy of the
abnormality revealed inflammation, granulation tissue and plant matter with bacteria. Bronchoalveolar lavage was negative. A subsequent
rigid bronchoscopy with laser exfulguration was performed, and a protruding foreign body was revealed which was extracted with
difficulty. Pathology identified it as a pistachio nut shell. The distal bronchus was patent with mild edema of the distal segments. Patient
tolerated the procedure well, and had no more hemoptysis. He had no recollection of aspiration events at any time.

DISCUSSIONS: Most endobronchial foreign bodies occur in children, and present with cough and obstructive sequelae such as atelectasis
or pneumonia. Hemoptysis is uncommon, and distinctly rare without these sequelae. In this case, the patient had only hemoptysis for two
years, and repeat CT scans of the chest did not reveal the foreign body.Also, it illustrates that patients with this disorder need not
present with the classic risk factors for aspiration, nor recall that the event happened.
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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 I 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.




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 avord
complications such as recurrent pneumonia, hemoptysis,
and granulation formation. However, the information about
airway foreign-body aspiration in geniatric 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 genatric patients with foreign-body aspiration over
the past 14 years and compared them with results from 26
noagenatric adult patients in the same penod.

Materials and methods

Study design

Inthis retrospective study, we analyzed the medical records
of adults patients with foreign-body aspiration treated at
Peking University Furst Hospital or Anhui Chest Hospital
between January 2000 and June 2014, Patients older than
I8 years of age with defimtively 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 genatric 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. Patents
with a high nisk for hemorrhage and asphyxia (eight patients)
were given general anesthesia for the second attempt of flex-
ible bronchoscopy. The accessories to remove the foreign
bodses 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 eado-
scopic findings, including the types and locations of foreign
body. were collected and analyzed

Results

Clinical manifestations

Ofthe 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%), dyspaea (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 visat to doctor, only three cases were immediately
definitively diagnosed. The remaining 14 cases were musdi-
agnosed as pneumonia (13 cases) or lung cancer (one case),
and the ume of delay in diagnosis ranged from | moath to
3 years. In the nongenatric 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 ume of delayed

diagnosis ranged from 6 days to 10 years

Chest CT

The most common it

of forcign-body a5y
on chest CT was pncumonic patch (13 cases, 93%). Ia the
genatnic group, chest CT identified the foreign body in three
patients {21%), while in the nongenatne group, it was detect-
able in nine patents (35%). The nondirect presentation on
chest CT findings 1s 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 | Characteristics of symptoms and aspiration history of patents

85 years, cases (%) =4S years, cates (%)

Cough. sputum

Dyspoea

Hemopeysa

Fever

Chest pain

Supply the histary of aspiration inically

Recall the Wstory of aspiration after flexible bronchoscopy
Time for correct dagnosis

15 (88) 25(9¢)
6(35) 6(23)
424) 1(4)
2012y 28

1(8) 4015)
5(19) 13(30)
9(53) 12 (46)

0-3 years 0-10 years




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 I 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

Table 3 Types of foreign body

=65 years, =65 years,
cases (%) cases (%)
Bones 7 (41) 13 (50)
Vegetable/melon seeds 7 (41) 9 (35)
Metal 0 I (4)
Plastic 0 2(8)
latrogenic 3(18) I (4)

Discussion

Airway foreign-body aspiration occurs more commonly in
children, and about 75% of cases occur in children younger
than 3 years of age.** 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,’* 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

Figure | 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).




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).

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,

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
1s 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.*®
In our study, the common symptoms in the geriatric group
were cough, sputum, dyspnea, and hemoptysis, similar to the
results in published literature.” 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




Foreign body aspiration

Divyansh Bajaj', Ashutosh Sachdeva®, Desh Deepak’

L US

;! Department

'Department of Medicine, Quinnipiac University Frank H. Netter MD School of Medicine, St. Vincent’s Medical Center, Bridgeport, €

“Division of Pulmonary and Critical Care, Department of Medicine, University of Maryland School of Medicine, Baltimore, MD, US.

of Respiratory Medicine, Dr. RML Hospital & Atal Bihari Vajpayee Institute of Medical Sciences, New Delhi, India

Contributions: (I) Conception and design: D Bajaj, D Deepak; (II) Administrative support: A Sachdeva; (III) Provision of study materials or patients: D
Deepak, A Sachdeva; (IV) Collection and assembly of data: None; (V) Data analysis and interpretation: None; (VI) Manuscript writing: All authors;
(VII) Final approval of manuscript: All authors.

Correspondence to: Desh Deepak, MBBS, MD. Department of Respiratory Medicine, Dr. RML Hospital & Atal Bihari Vajpayee Institute of Medical
Sciences, New Delhi 110001, India. Email: drdeepak.rml@gmail.com.

Abstract: The clinical manifestations of foreign body (FB) aspiration can range from an asymptomatic

presentation to a life-threatening emergency. Patients may present with acute onset cough, chest pain,

breathlessness or sub-acutely with unexplained hemoptysis, non-resolving pneumonia and at times, as
an incidental finding on imaging. Patients with iatrogenic FB such as an aspirated broken tooth during
difficult intubation or a broken instrument are more common scenarios in the intensive care unit (ICU).
Patients with post-obstructive pneumonia with or without sepsis, or variable degree of hemoptysis often
require ICU level of care and bronchoscopic interventions. Rigid bronchoscopy has traditionally been

the modality of choice; however, with the innovation in instrumentation and wider availability of flexible

bronchoscopes, most of the FB removal is now successfully performed using flexible bronchoscopy.
Proceduralists choose instruments in accordance with their training and expertise. We describe the use of
most common instruments including f()rccps. balloon catheters, and baskets. Role nfcrynprnln: and LASER
in FB removal is reviewed as well. In general, larger working channel bronchoscopes are preferred; however,
smaller working channel bronchoscopes may be used in situations when the patients are intubated with a
smaller diameter endotracheal or tracheostomy tubes. Large size FB are removed en bloc with the grasping
tool, bronchoscope, and endotracheal or tracheostomy tube, requiring preparation to safely re-establish the

airway. After FB removal, bronchoscopy is re-performed to identify any residual FB, assess any injury to

the airway, suction post-obstructive secretions or pus, control any active bleeding and remove granulation
tissue that may be obstructing the airway. Additional interventions like balloon dilatation may be required
to dislodge an impacted FB or to maintain patency of bronchial lumen. If bronchoscopic methods fail,
surgery may be required for retrieval of FB in symptomatic patients or to resect suppurative or necrotizing
lung process. Multidisciplinary approach involving intensivists, surgeons, and anesthesiologists is the key to

ﬂ]"ll’“ﬂ] pat ient outcomes.
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enhance the outcomes. various case series as: Consolidation (43%), atelectasis (15%)

The initial diagnostic evaluation of patients with and bronchiectasis (5%) though absence of these does not
suspected FB aspiration includes obtaining a postero- exclude FB aspiration (5).
anterior and lateral chest radiograph. The visibility of the Computed tomography (CT) of chest helps in localizing
aspirated FB depends on its dio-opacity, size, anatomical and evaluating the nature of the FB and provides better
position in the airway and the patient’s body habitus. information compared to a plain chest radiograph. The
Organic foreign bodies like food particles and wood are FB is visible on CT in 62% cases and helps in identifying
generally radiolucent while inorganic ones like coins, concomitant or indicative consolidation, atelectasis,
stone particles, metals, glass pieces exc. are radiopaque. It pleural effusion and bronchial wall sbrormalities (28).

is estimated that only around 26% of the aspirated FBs are Intra-operative ultrasonography is occasionally
radio-opaque and visible on chest radiographs (5). Indirect employed to identify sub-pleural radiolucent foreign
signs of FB aspiration seen on chest radiography include bodies. Fluoroscopy provides real time images and is
hyper-lucency suggesting air trapping (Figure 4), atelectasis,  rarely used for FB evaluation (29). Tt has been used intra-

consolidation, and mediastinal shift. Blanco Ramos e o/, procedurally to guide forceps especially, when the FB gets
reported the inadence of these radiological findings from lodged distally (30-32)
© Journal of Thoroe Discsse. All nghes reserved 7 Thorae Dir 2021;13(8x5159.5175 | heepe//ddon.ong/10.21037/j6d.2020.03.94
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BAN LUAN

* Bénh nhan khac ra mau kéo dai 4 thang,diéu tri & nhi€u bénh vién khéng khdi, do d6 can
can nhac nghi ng® c6 di vat duwdng thd & bat ky bénh nhan ndo bi ho ra mau tai phat kéo
dai.

* Bénh nhan khéng nh& c6 sdc thire 3n ( vi sau sic ,cdm thay binh thudng nén khong
nh&,khéng di kham),chi c6 30% bénh nhin khai c6 tién st sdc di vat dwdng thd trong lan
kham dau tién nén can hoi k§ bénh sir.

* Xq ngwc céd thé khong phat hién di vat. Theo nghién clru trén xq nglrc : di vat can quang
(26%) ; dong dac(43%) ; xep phdi (15%) ; giin phé quan (5%)

* CT nguwc gitp xac dinh vi tri va danh gia ban chat cla di vat ,tranh bd sét chan doan,chan
doan nham,chan doan mudn (bn da dén diéu tri tai nhiéu bénh vién trong khoang thoi
gian dai ,nhwng khong CT ngwc nén khong phat hién dj vat)




BAlI HOC

Khi ¢6 tinh trang ho ra mau ma khéng cé bénh ly ré rang t& phdi hay cac yéu t6 nguy
co' thi nén nghi ngd cé thé cé di vat duwdng thd (ddc biét trong cic trdng hop khéng
dap (rng vOi cac phwong thive diéu tri thong thuwdng).

Can chd y khai thac k§ bé&nh s khi cé nghi ng® dj vat duwdng thd.

CT ngwc nén dwgc chi dinh s&m,du bénh nhan co két qua XQ nguwc binh thwdng.

Chan doan s&m,chinh xac gilp gidm dwoc thdi gian va chi phi cho bénh nhan.
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