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Case Report

Pen cap aspiration in children:

A case series with diverse retrieval techniques
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ABSTRACT

Introduction: Pen cap aspiration, though seemingly benign in origin, poses
significant airway risks in children. Its smooth surface and cylindrical shape
make removal technically demanding; delays in diagnosis and inappropriate ma-
nipulation may lead to complications.

Aim: To highlight the diverse retrieval strategies for pen cap aspiration in children,
emphasizing individualized management and the importance of multidisciplin-
ary collaboration.

Case study: Case 1, a 7-year-old boy, aspirated a mechanical pencil cap that
lodged in the left main bronchus and was removed via rigid bronchoscopy using
optical grasping forceps. In Case 2, a 7-year-old girl developed extensive subcu-
taneous emphysema after aspirating a pen cap. Rigid bronchoscopy failed to extract
the object safely, and an emergency tracheal incision was performed for successful
removal. In Case 3, an 8-year-old boy with concurrent COVID-19 infection aspir-
ated a pen cap that was successfully retrieved using flexible bronchoscopy-guided
cryotherapy, minimizing aerosol exposure and procedure time.

Results and discussion: The choice of removal technique depends on the for-
eign body’s characteristics, airway anatomy, and clinical stability. Rigid broncho-
scopy remains the gold standard; however, open surgical or cryotherapy-assisted ap-
proaches may be warranted in select cases. Cryotherapy is effective for smooth or
slippery objects, offering a safe, rapid, and minimally traumatic retrieval option.

Conclusions: Pen cap aspiration in children presents a diverse range of clin-
ical scenarios that require tailored management. Awareness of various retrieval
methods, including rigid bronchoscopy, tracheal access, and cryotherapy, im-
proves safety and outcomes in paediatric airway foreign body cases.
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1. INTRODUCTION

Foreign body aspiration (FBA) is a life-threatening condi-
tion that can occur at any age with children, especially tod-
dlers and pre-schoolers, being the most vulnerable. It is the
fourth most common cause of death in this age group.! When
taking a history is difficult, especially without a witness,
maintaining a high index of suspicion is crucial. Thorough
physical examination and appropriate investigations are es-
sential for a quick assessment and decision regarding bron-
choscopy.

Among aspirated objects, pen caps represent a unique
challenge because of their smooth surface, cylindrical shape,
and potential to completely occlude the airway. The manage-
ment strategy depends on the object’s size, location, and the
child’s clinical status.

2. AIM

The aim of this case series is to describe the different present-
ations of pen cap foreign body airway in children and to high-
light various challenges encountered during foreign body re-
moval. Individualised treatment strategies are essential to
minimise morbidity and mortality.

3. CASE STUDY

CASE1

A 7-year-old boy reported choking on a plastic mechanical
pencil cap at school. After the incident, he showed no signs
of stridor or other obstructed airway symptoms. His vital
signs were stable and lung examinations were unremarkable.
Chest X-ray (CXR) revealed no lung collapse, hyperinflated
lungs or radio-opaque foreign body (FB). During rigid bron-
choscopy, the pencil cap was visualised snugly lodged in the
left main bronchus and was successfully removed using op-
tical grasping forceps (Figure 1). The pencil cap appeared to
fit tightly within the bronchial lumen, yet the patient re-
mained asymptomatic, possibly due to partial airflow around
the cap. Post-procedure, the patient was well and discharged
home without complications.

CASE 2

A 7-year-old girl aspirated the rear cap of a pen, leading to
an immediate, transient cyanotic episode. She later noticed
bilateral neck swelling. Clinical examination revealed ex-
tensive subcutaneous emphysema over the neck and upper
chest. CXR showed subcutaneous emphysema over neck and
upper chest, with consolidation in the right upper lobe and
patchy opacities of the right lung (Figure 2). These findings
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Figure 1. (A) Bronchoscopic view of mechanical pencil cap in the left main bronchus, marked with an arrow.
(B) Mechanical pencil cap successfully removed using optical grasping forceps.
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Figure 2. (A) CXR showing subcutaneous emphysema at cervical regions and bilateral lateral chest walls, as well as
right upper lobe consolidation and right lung patchy consolidations. (B) Rear tip of pen cap retrieved via tracheostomy
opening. (C) The aspirated pen cap, as described by the parents.

are suggestive of right-sided airway obstruction with post-
obstructive inflammatory changes secondary to a retained
foreign body. The subcutaneous emphysema was likely due
to mucosal injury and air leakage from trachea caused by FB
impaction. During an emergency rigid bronchoscopy, the
FB was found in the right main bronchus. However, we en-
countered difficulty removing it endoscopically. The relat-
ively large size of the FB compared to the glottic opening
caused it to become stuck in the subglottic region. A tracheal
incision was performed at the second and third tracheal
rings, allowing retrieval through the tracheostomy opening.
The trachea and neck wound were closed primarily. Postoper-
atively, the patient was monitored in the high-dependency
ward. The subcutaneous emphysema resolved, and she was
discharged home. During subsequent follow-up, the neck
wound had healed well, and the patient had no airway issues.

CASE 3

An 8-year-old boy presented to the Emergency Department
with fever, cough, and rapid breathing for two days. Three
days prior, he had ingested a pen cap and experienced brief
episodes of cyanosis and coughing that resolved spontan-
eously. On examination, he was tachypnoeic with an oxygen
saturation of 93% on room air, which later improved to
100% with supplemental oxygen. Lung auscultation revealed
reduced air entry over the left mid and lower zones, with
no additional rhonchi or crepitations. Meanwhile, CXR
showed left lung atelectasis. Due to a positive COVID-19
rapid antigen test, we opted for flexible bronchoscopy per-
formed by our respiratory team to minimise aerosol genera-
tion. The pen cap was seen in the distal left main bronchus
and was successfully retrieved using flexible bronchoscopy-
guided cryotherapy under general anaesthesia (Figure 3).
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Figure 3. (A) CXR showed left hemithorax white-out with abrupt tapering of left main bronchus, heart shifted to the
left and hyper-expansion of right lung. (B) Pen cap retrieved from the left main bronchus. (C) Cryotherapy machine
used during the procedure.

Table 1. Summary of cases.

Case Age/Sex Foreign body Location Symptoms Imaging findings Retrieval method Outcome
1 7/M Mechanical Left main Asymptomatic Normal CXR Rigid bronchoscopy Uneventful recovery
pencil cap bronchus with optical grasping
forceps
2 7/F Pen cap Right main Cyanosis, neck Subcutaneous emphysema, Tracheostomy as- Resolved subcu-
(rear tip) bronchus swelling, subcu-  right upper lobe consolida-  sisted FB retrieval taneous emphysema,
taneous emphysema tion, patchy opacities full recovery without
right lung complications
3 8/M Pen cap Distal left main Fever, cough, Left lung atelectasis Flexible Resolution of ate-
bronchus tachypnoea bronchoscopy with  lectasis, COVID-19

cryotherapy recovery
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Postoperatively, serial CXRs demonstrated improvement in
the lung atelectasis. He was discharged with outpatient fol-
low-up for his Covid-19 recovery.

4. RESULTS AND DISCUSSION

In the year 2000, around 30 per 100,000 children were repor-
ted to have foreign body aspiration (FBA). From that figure,
160 resulted in death.? Symptoms and physical findings of
airway foreign body (FB) vary depending on the size, type,
and location of the FB, as well as the duration of aspiration
and the age of the patient.? A patient can be either asympto-
matic or have symptoms such as coughing, choking cyanosis,
shortness of breath, noisy breathing, or recurrent or unre-
solved lung infections.* A study by Na’ara et al. found that
initial lung auscultation of infants or younger children with
airway FB revealed rhonchi, which later progressed to re-
duced breath sounds. In contrast, older children most fre-
quently exhibited decreased breath sounds first, followed by
wheezing.’

Rigid bronchoscopy is the gold standard for the initial
diagnostic and therapeutic treatment of FBA. However, other
options, such as flexible fibreoptic bronchoscopy, are helpful
when smaller FBs dislodge further into the bronchial tree.
Various tools can be used to remove the FB during rigid or
flexible bronchoscopy, such as grasping forceps, baskets, nets,
snares, Fogarty balloons, and cryoprobes. If these transoral
endoscopic approaches fail, open surgery such as tracheo-
stomy or thoracotomy may be necessary.®

As the pen cap is a cylindrical or conical object with
a smooth and slippery surface, removal can be difficult, es-
pecially when the closed tip is pointing upwards.”

Our Case 1 was successfully managed using rigid broncho-
scopy and optical grasping forceps, as we were able to easily
grasp the open end of the pen cap. The size of the pen cap in
this case was smaller than the glottic opening, which allowed
easy endoscopic removal. The scenario was different in Case 2.
The pen cap was relatively larger, and its conical shape al-
lowed it to enter the lower airway easily. However, its upper
part, being larger than the glottic opening, caused it to become
stuck below the glottic region. Forceful removal attempts
could result in injury to the trachea and vocal cords, poten-
tially leading to upper airway obstruction from oedematous
mucosa or blood clots. To prevent this, we opted for an open
approach in Case 2 to facilitate FB removal. This technique
has been similarly described by Wang et al. and Singh et al.3*

In Case 3, we collaborated with our respiratory team. In
our opinion, removing the lower airway FB using flexible
bronchoscopy-guided cryotherapy was the best approach to
minimise aerosol exposure in an active COVID-19 patient.
Our team was on standby for rigid bronchoscopy or emer-
gency tracheostomy in case of failed removal by flexible
bronchoscopy. Cryotherapy relies on the principle of cryoad-
hesion, in which rapid cooling of the probe tip to approxim-
ately —80 °C (using CO, or N,O) causes the target surface to
freeze and stick, enabling controlled removal.! Thus, once

the cryoprobe touched the pen cap, it quickly cooled, froze
and adhered to the pen cap, which was then easily extracted
from the left main bronchus. One of the advantages of cryo-
therapy is that the procedure is simple and convenient with
a shorter operation time, thereby reducing the risks associ-
ated with prolonged anaesthesia, sedation and direct aerosol
exposure. However, due to the narrow and soft airway in
children, extra care should be taken to avoid contact with
the mucosa as mucosal damage can cause bleeding and air-
way oedema, which later can precipitate granulation tissue
formation or airway stenosis.'

5. CONCLUSION

(1) Rigid bronchoscopy remains the gold standard for for-
eign body airway removal in children.

(2) Flexible bronchoscopy and cryotherapy serve as valuable
adjuncts in selected cases.

(3) When endoscopic removal fails, early consideration of
open surgical approaches, such as tracheostomy or thor-
acotomy, is crucial.

(4) A multidisciplinary collaboration enhances safety and
optimises outcomes in complex paediatric airway foreign
body management.
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