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Introduction
Airway foreign body aspiration (FBA) is more common in 
children, with adult FBA accounting for 20% of cases.1 Foreign 
body aspiration is broadly classified into 2 groups, organic and 
inorganic. Inorganic FBA has few symptoms, whereas organic 
FBA presents with symptoms such as recurrent cough, fever, 
and infections. Peanuts are the most commonly aspirated 
organic foreign body (FB), followed by sunflower seeds, vege-
table pieces, corn, peas, and areca nut.2 Areca nut (betel nut) is 
widely consumed by all age groups in many parts of the world, 
especially the Indian subcontinent in Southeast Asia.

Long-standing or intrinsically irritant FB’s can cause 
delayed airway stenosis, a phenomenon that has not been com-
monly described. The aim of this study is to describe the 
delayed complication of airway stenosis in a case series of com-
plicated FBA due to organic FBs (areca nut). This aspect of 
organic FBA is important to highlight, as it can lead to perma-
nent airway issues and distal parenchymal sequalae.

Case 1

A 61-year-old man, a habitual betel nut chewer, presented with 
dry cough and dyspnea for 1 month with recurrent respiratory 
infection, and with a background of choking on a large betel 
nut piece a month ago. Initial bronchoscopy showed a large 
betel nut firmly impacted in the right bronchus intermedius 
(RBI). This was difficult to remove and bronchoscopy done 

twice, including rigid bronchoscopy, was unsuccessful. He was 
referred for further management, including surgical options. 
Computed tomography of the thorax (CT thorax) showed a 
well-defined density spanning the RBI. Bronchoscopy showed 
an FB completely occluding the RBI with surrounding granu-
lation. Rigid bronchoscopy was repeated, but the tightly 
impacted betel nut could not be removed with rigid forceps or 
basket. Finally, cryo-adhesion was used to remove the FB 
(2.5 cm long) piecemeal. The airway was recanalized with 
residual inflammation, granulation, and postobstructive infec-
tion seen. He was treated with antibiotics and a short course of 
steroids for the edema. A month later, cough with mild dysp-
nea persisted, and although there was partial resolution of the 
right lower lobe (RLL) collapse, bronchoscopy showed critical 
stenosis of the RBI (Figure 1). Balloon bronchoplasty was per-
formed and the RBI lumen was re-established. Surveillance 
over 3 months showed no recurrence of the stenosis.

Case 2

A 52-year-old man presented with cough and streaky hem-
optysis, with history suggestive of FBA 1 month ago. The CT 
thorax showed an RLL consolidation with an RBI lesion. 
Bronchoscopy showed FB impaction in the RBI. Rigid bron-
choscopy showed a large residual FB completely occluding 
the RBI, with surrounding granulation. The FB, a betel nut, 
was removed using the cryo-probe and rigid forceps, leaving a 
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narrowed and inflamed RBI. Check bronchoscopy done after 
3 weeks showed critical RBI narrowing, which was recanalized 
with balloon bronchoplasty (Figure 2), and stayed patent in 
follow-up over a period of 3 months.

Case 3

A 10-year-old boy presented with cough and recurrent infec-
tion, with suspected betel nut aspiration 3 months ago. CT tho-
rax showed an RBI lesion, suggestive of an FB with 
postobstructive RLL collapse. Bronchoscopically, the RBI was 
completely occluded with granulation overlying a FB. A cryo-
probe and rigid forceps were used to remove the FB, with per-
sistent RBI luminal narrowing. Balloon bronchoplasty of the 
RBI was done, with postobstructive pus drainage and patency 
of the RLL was established. Surveillance bronchoscopy after 
1 month showed near-complete RBI reocclusion. A guide wire 
was passed across the stenosis, and balloon bronchoplasty of 
the stenotic segment was repeated (Figure 3), restoring patency 
with no restenosis at 4-month follow-up.

Discussion
The symptoms and complications of FBA are mainly related to 
the effects of the FB on the airway and problems in removal. 
Impacted, irritant, long-standing, and difficult-to-remove FB’s 
can be challenging and can directly or indirectly lead to long-
term complications. Scant data exist on delayed airway stenosis 

as a complication of FBA. An impacted FB incites granulation 
tissue around it. In the short term, the granulation anchors it to 
the airway wall making extraction more complicated, with the 
risk of bleeding and airway trauma. Later, granulation and 
mucosal trauma can lead to cicatrization and airway stenosis, 
with long-term issues. The stenosis can be short or long seg-
ment and can involve cartilage secondarily, increasing the com-
plex nature of the stenosis. It is important to be aware of these 
sequelae, and follow-up with bronchoscopy is needed for 
detection of occlusive granulation tissue formation or airway 
stenosis in such situations.

The pathophysiology of stenosis is related to the properties 
of the FB and tissue response of the airway. The irritation 
potential of the FB is related to the intrinsic properties of the 
FB and duration of impaction, the main factors causing the 
granulation-stenosis cycle. As mentioned earlier, organic FBs, 
impacted FBs, and long-standing FBs have the maximum 
potential to incite the cycle of mucosal irritation, chronic 
inflammation, and granulation. The process of bronchoscopic 
removal adds a component of trauma to the irritated and 
inflamed airway. The multifactorial inflammation-fibrosis 
cycle, if extensive or circumferential, can lead to cicatrization 
and stenosis. Airway stenosis, when left uncorrected, leads to 
postobstructive infection, with consequences of bronchiectasis 
or permanent volume loss. Even after the FB is removed, the 
resultant granulation may heal without any sequalae or cause 
scarring with stenosis. This appears to be more with organic 

Figure 1.  (A) Cryo-extraction of foreign body impacted in right bronchus intermedius (RBI), (B) extracted betel nut, (C) RBI stenosis, and (D) patent distal 

right bronchial tree.
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FBs, and peculiar features of the areca nut in this respect are 
described below.

Areca nut (betel nut) is an organic FB, and all the airway 
stenosis cases described above were complications of acciden-
tal areca nut aspiration. It is an irritant as described below, has 

relatively sharp edges, does not soften and dissolve easily, 
and firmly wedges in the airway causing both focal and cir-
cumferential irritation. The most important biologically 
active ingredients of areca nut are alkaloids such as arecoline, 
arecaidine, guvacine, guvacoline, nicotine, and piperidine. 

Figure 2.  (A) Foreign body tightly impacted in right bronchus intermedius (RBI), (B) post–foreign body extraction RBI stenosis, (C) balloon bronchoplasty, 

and (D) patent distal bronchus.

Figure 3.  (A) Cryo-extraction of foreign body impacted in right main bronchus, (B) narrowed right bronchus intermedius, (C) balloon dilatation of the 

stenotic segment, and (D) patent distal right bronchial tree.
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Areca nut extracts increase the expression of inflammatory 
cytokines such as tumor necrosis factor-α, interleukin-1β, 
interleukin-6, and interleukin-8 in peripheral blood mononu-
clear cells.3 The mechanism of areca nut promoting granula-
tion is not fully understood and is postulated to be both 
chemical and mechanical. Chemical alkaloid irritant effects 
can occur due to the extracts mentioned above, and mechani-
cal irritation is due to its sharp edges with firm impaction. 
Both can lead to circumferential irritation, granulation tissue 
and scarring, followed by stenosis. The chemical irritant effects 
of the areca nut have been well studied in the oral mucosa and 
can be extrapolated to the airway mucosa. With contact 
between the betel nut quid and the oral mucosa, the alkaloids 
and the flavonoids from the quid are absorbed, undergo 
metabolism, and serve as a constant source of mucosal irrita-
tion. In addition to this chemical irritation, mechanical irrita-
tion of the oral mucosa occurs due to the coarse fibers in the 
betel quid. The micro-trauma from the continuous friction of 
areca nut fibers facilitates diffusion of its alkaloids and flavo-
noids into the subepithelial connective tissue, with juxtaepi-
thelial inflammatory cell infiltration.4 This vicious cycle of 
mechanical micro-trauma and chemical irritation sets the 
stage for inflammation and fibrosis. In the airway, unlike the 
temporary contact of the betel nut in the oral cavity, there is 
prolonged continuous contact, which maybe worse. It is con-
ceivable that the airway pseudostratified ciliated columnar 
epithelium is as vulnerable as the oral stratified squamous epi-
thelium to chronic mechanical and chemical irritation of the 
areca nut, with ramifications of airway stenosis and postob-
structive sequalae.

In conclusion, complicated and long-standing FBA such as 
the areca nut, with sharp-edged and chemically active agents 
can lead to delayed airway stenosis—an important complication 
not mentioned in literature. Awareness, proactive follow-up, 
and prompt bronchoscopic intervention are recommended to 
tackle this delayed complication of organic FBA.
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