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Abstract

Occult foreign body aspiration can present as a diagnostic challenge due
to the poor awareness of events and often lack of specific clinical symptoms
to facilitate the diagnosis. We report a case of an exceedingly rare clinical pre-
sentation with unique co-existing features involving a foreign body aspiration
with subsequent development of a potentially catastrophic rupture of a bronchial
artery pseudoancurysm. Interventional radiology performed a bronchial artery
embolization, which successfully occluded the right bronchial artery and thereby
provided immediate hemostasis and a significant reduction in patient morbidity
and potential mortality.
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Introduction

Aspiration of a foreign body can result in serious and catastrophic
consequences. We illustrate a case describing the clinical presentation,
management and sequelae following a male adult construction worker that
unknowingly aspirated a foreign body. After the successful removal of a pushpin
from the right lower lobe bronchus via flexible bronchoscopy, the patient developed
massive hemoptysis due to a bronchial artery pseudoaneurysm which developed
secondary to the tissue damage sustained from foreign body and required an
urgent embolization by interventional radiology. The purpose of this illustrative
case is to highlight a rare clinical presentation with unique co-existing features
involving an occult foreign body aspiration with subsequent development of a
potentially catastrophic ruptured bronchial artery pseudoaneurysm and provide a
review of the therapeutic management.

Case Report

A 20-year-old male construction worker presented to the Emergency
Department with small volume hemoptysis. Initial chest radiographs and
computed tomography imaging revealed a small linear metallic density in the
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right lower lobe bronchus consistent with an unknown foreign
body as well as right lower lobe pneumonia (Figures 1 and 2).
Laboratory testing revealed an elevated white blood cell count
0£23.5x10°/L,and respiratory culture that confirmed influenza
A. The initial hemoglobin was 133 g/L and the patient was
clinically and hemodynamically stable at presentation.

=

Figure 1: Chest radiograph of the right hemithorax demonstrating linear
metallic foreign body in the right lower lobe bronchus.

J

'The Thoracic Surgery service performed a flexible bron-
choscopy in the operating room for the successful retrieval of
a specimen consisting of a yellow plastic pushpin measuring
21 mm in length with a pointed metal tip measuring 9 mm in
length as well as tissue fragments confirmed at pathology to be
acutely inflamed and reactive squamous epithelium (Figure 3).

Additional history subsequently provided by the patient
was that he recalled holding pushpins in his teeth while work-
ing on a project two weeks prior but was also smoking canna-
bis that day and had no recollection of aspirating the pin.

'The patient developed massive hemoptysis postoperative-
ly. Contrast enhanced computed tomography of the thorax re-
vealed a 3 mm pseudoaneurysm projecting into the lumen of
the anterior basal segment airway of the right lower lobe cor-
responding to the location of the previously removed foreign
body (Figure 4). Complete occlusion of the bronchus interme-
dius and segmental airways to the right lower lobe was thought
to represent hemorrhage given the clinical history. The right
lower lobe was densely consolidated with multi-focal rim-en-
hancing structures concerning for small lung abscesses. There

Figure 2: Computed tomography image of right hemithorax demonstrating
linear metallic foreign body in the right lower lobe bronchus as well as

dense consolidation and atelectasis of the right lower lobe.

\

was associated mediastinal and right hilar lymphadenopathy
and a small right pleural effusion.

Interventional radiology was consulted to perform a bron-
chial artery embolization. Informed consent was obtained and
the risks, benefits and alternatives were discussed, which in-
cluded the rare complication of paraplegia.

Via the right common femoral artery, and 5-French vas-
cular sheath, a 5-French Michealson catheter was utilized to

e ~
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Figure 3: Specimen removed via flexible bronchoscopy consists of a plastic
pushpin measuring 21 x 10 x 10 mm with a pointed metal tip measuring 9

mm in length and 1 mm in diameter.
N
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Figure 4: Arterial phase enhanced CT demonstrates a small polyploid
avidly enhancing 3 mm pseudoaneurysm which projects into the lumen of
the anterior basal segment airway of the right lower lobe corresponding to

the location of the previously removed metallic foreign body. )

select the right bronchial artery at the level of T5. A selective
arteriogram was performed that showed supply to the right
lower lobe, and the small pseudoaneurysm was identified cor-
responding to that seen on the computed tomography scan
(Figure 5). No spinal artery communication was identified. The
Progreat micro catheter was advanced through the 5-French
catheter out into the right bronchial artery past the first of the
major branches. Two small platinum microcoils were deployed
resulting in complete and permanent occlusion of the bron-
chial artery at this level (Figure 6).

'The patient was seen 6 weeks following discharge and
reported that he had not experienced any further episodes of

Figure 5: Selective right bronchial artery angiogram shows 3 mm

pseudoaneurysm (see arrow) corresponding to that seen on CT.
J

Figure 6: Completion angiogram right bronchial artery demonstrating

successful placement of two platinum microcoils and complete hemostasis.

hemoptysis. Repeat chest radiograph revealed persistent mild
residual volume loss at the right lung base.

Discussion

'The unintended aspiration of a foreign body has been well
recognized as a cause of significant morbidity and potential
mortality [1]. Occult tracheobronchial foreign bodies have
been detected in approximately 1-9% of pediatric patients
undergoing bronchoscopy for various reasons. [2]. Although
the frequency of occurrence is reduced in the adult population,
it has been associated with predisposing factors such as
advanced age, underlying neurological disorder, poor dentition,
alcohol consumption and sedative use [3]. This gentleman
subsequently admitted to fairly heavy cannabis consumption.

Occult foreign body aspiration frequently presents a di-
agnostic challenge due to the poor awareness of events and
often lack of specific clinical symptoms to facilitate the diag-
nosis. A spectrum of clinical symptoms has been reported in
the literature ranging from proximal airway obstruction with
resultant acute life-threatening asphyxia to the development
of non-specific chronic respiratory symptoms [1, 4] such as
cough, dyspnea, and wheezing [4]. A prolonged latent peri-
od may ensue lasting from months to years in duration. More
severe symptoms related to relapsing pneumonia, purulent ex-
pectoration and hemoptysis often occur later in the clinical
course [5, 6]. A careful history and high index of suspicion is
paramount in the context of unrecognized aspiration of ra-
diolucent foreign bodies and will ultimately facilitate a timely
and accurate diagnosis [2, 4].

Diagnostic imaging is often used as an adjunct to physical
examination, which may only reveal non-specific findings. Ini-
tial chest radiographs can appear normal or reveal focal con-
solidation, atelectasis, bronchiectasis, or a pleural effusion [1].
Previous case studies of occult foreign body aspiration have
reported erroneous diagnoses of asthma, pneumonia, or cancer
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[2]. Depending on the nature of the aspirated foreign body,
a radiolucent or radiodense object may or may not be visu-
alized. The most commonly aspirated foreign bodies within
the adult population can include tracheostomy cannulas, fish
and chicken bones, dental material and metallic objects [7].
Fortunately, our case report provides an illustrative depiction
of an occult foreign body in a patient that aspirated a pushpin
whereby the metallic density was appreciable on chest radio-
graphs, which prompted further diagnostic imaging investiga-
tions to characterize the pathology visualized and to facilitate
the prompt retrieval of the object via flexible bronchoscopy.

'The patient's clinical course deteriorated postoperatively,
following the retrieval of the foreign body, when massive he-
moptysis developed. An urgent angiographic evaluation and
therapeutic intervention was conducted to provide lifesaving
hemostasis. The development of massive hemoptysis carries a
significantly high mortality rate, which has been reported as
upwards to 50% if emergent treatment is not instituted [8].
When conservative management is employed, mortality rates
of massive hemoptysis can range between 50-100% [9]. He-
moptysis typically presents in patients with underlying
airway disease, parenchymal disease, cardiovascular disease
and infrequently in patients following a foreign body aspira-
tion [10]. The most common clinical cause of hemoptysis in-
cludes tuberculosis, cystic fibrosis, congenital heart disease and
more rarely in the context of the development and rupture of
a pulmonary artery pseudoaneurysm.

A bronchial artery pseudoaneurysm (or false aneurysm) is
caused by focal damage to the arterial wall resulting in a con-
tained hematoma. Pseudoaneurysms of the bronchial arteries
are rare and may be caused by trauma, infection, connective
tissue disorders (Ehlers-Danlos Syndrome), vasculitis, or ma-
lignancy. Traumatic causes can include a penetrating injury or
be iatrogenic secondary to an endovascular procedure or a bi-
opsy. Infectious (or mycotic) actiologies of a pseudoaneurysm
may include bacterial organisms (including mycobacteria),
fungal species and Sa/monella. A necrotizing pneumonia may
also cause a pseudoaneurysm of a bronchial artery or pulmon-
ary artery.

'The presence of an inflammatory process can precede the
development of hemoptysis whereby systemic blood supply via
bronchial arteries become recruited to the inflamed area [10].
The systemic circulation to the lungs is often regarded as the
major source of bleeding and infrequently originates from the
pulmonary circulation. A bronchopulmonary arterial shunt
can develop because of inflammatory reactive tissue and cause
a resultant increase in the vascular flow leading to dilation of
the bronchial arteries [8]. Hyperemia, vascular fragility and in-
creased regional blood pressure have been identified as factors
that lead to potential rupture of a bronchial artery pseudoan-
eurysm [10]. In this case, the young adult male did not have
any underlying chronic lung disease and his bronchial arteries
were regarded as normal caliber in size, which increased the
technical difficulty of performing a bronchial artery emboli-
zation. The unique clinical details of the case that originated
with an occult aspiration of a pushpin, successful retrieval of
the foreign body, and subsequent massive hemoptysis from a
ruptured bronchial artery pseudoaneurysm proves this case to

be the first of its kind reported to our knowledge.

Interventional radiologists have demonstrated high clin-
ical success in achieving hemostasis as they are technically
skilled to evaluate bronchial and non-bronchial arteries that
may be contributing to the patient's hemoptysis [8]. Anatom-
ical consideration of the bronchial arteries is paramount as the
origin of the bronchial arteries can be quite variable with up-
wards of 20% having an aberrant origin [8]. The bronchial ar-
tery feeding vessel causing the hemoptysis can originate from
the right posterior intercostal artery, from a common trunk
shared with the left superior bronchial artery or directly from
the aorta. A disastrous complication that could result from a
bronchial artery embolization relates to the development of
ischemic necrosis affecting anatomic structures that are sup-
plied by the bronchial arteries. This could present clinically as
a spinal cord infarction, bronchial necrosis and/or esophageal
necrosis [10]. Paralysis is a potentially perilous adverse out-
come that is of critical importance when reviewing the risks
and benefits of the procedure as the intercostal and lumbar
arteries can also contribute to the vascular supply of the tho-
racic spinal cord.

Therapeutic bronchial artery embolization is the primary
method of treatment for massive hemoptysis. Intervention is
critical when blood loss is estimated to exceed 300 mL in a
24-hour period, when a single episode of hemoptysis of ap-
proximately 150 mL occurs as it increases the risk for asphyxia
or with recurrent episodes of hemoptysis requiring multiple
transfusions to maintain a clinically stable hemoglobin level
[8]. Bronchial artery embolization has been demonstrated as a
safe and efficacious intervention for massive hemoptysis with
an overall success rate reported between 82.0-91.1% [11, 9,
12].

Conclusion

Massive hemoptysis is a serious and potentially life-
threatening consequence of a ruptured bronchial artery
pseudoaneurysm. QOur case demonstrates unique and
uncommon features following an aspiration of a foreign body
that have not yet been reported in the literature. We aimed to
highlight the expertise of interventional radiology, which was
crucial in performing an urgent bronchial artery embolization
and thereby ultimately reduced the possible catastrophic
consequences incurred by the patient. The advent of minimally
invasive interventional radiology procedures has greatly
contributed to improving patient morbidity and mortality.
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