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Case reporT
A 38-year-old previously fit smoker of 10 pack-
years presented with 1 month of progressive wors-
ening exertional dyspnoea. He had no cough, chest 
pain nor constitutional symptoms. Auscultation of 
the chest revealed widespread crepitations. Oxygen 
saturation was 96% on room air, desaturating to 
88% after mild exertion. Chest radiograph showed 
diffuse nodular interstitial infiltrates with signif-
icant peribronchial cuffing. CT thorax revealed 
multiple Cheerio signs of varying sizes and wall 
thickness, distributed evenly bilaterally (figure 1). 
There was significant interlobular septal thickening 
with thickened peribronchovascular bundles, and a 
thick-walled cavitation in the left lower lobe. Flex-
ible bronchoscopy was performed under fluoros-
copy via endotracheal tube. Radial endobronchial 
ultrasound (R-EBUS) examination at all visible 
subsegmental branches of the lateral segment of 
the right lower lobe demonstrated multiple scat-
tered hyperechoic linear arcs and dots, representing 
patent airspaces (figure 2A,B, arrow). Transbron-
chial lung cryobiopsy was performed uneventfully 
at the site of the R-EBUS examination. Histopatho-
logical examination revealed invasive lung adeno-
carcinoma with predominantly micropapillary and 
glandular growth patterns (figure 2C,D). Epidermal 
growth factor receptor mutation with exon 19 dele-
tion was detected.

DisCussion
The Cheerio sign was defined as the CT finding 
of a nodule with a hypodense centre, resem-
bling the ring-shaped Cheerios breakfast cereal.1 

Pathologically, it is caused by peribronchiolar 
cellular proliferation around a patent airway.2 
Common causes for Cheerio sign include pulmo-
nary Langerhans cell histiocytosis, lung adenocarci-
noma, and occasionally cavitary lesions of the lung, 
such as fungal infections, metastatic lung cancers, 
lymphoma, rheumatoid nodules and granuloma-
tosis with polyangiitis.

Cheerio sign is a rare radiographic sign, and 
adenocarcinoma presenting with multiple Cheerio 
signs, as reported in our case, is even rarer.2 It 
is commonly associated with invasive lepidic-pre-
dominant adenocarcinoma, as alveolar structures 
and bronchial patency are usually maintained in 
this cancer subtype.1 Although our biopsied spec-
imen did not demonstrate a predominating lepidic 
component, figure 2C shows a glandular growth 
pattern with possible lepidic component giving 
rise to multiple intact airspaces. But more prom-
inently, figure 2D shows a predominant micro-
papillary growth pattern with infiltrated airspaces 
kept patent by surrounding desmoplastic reaction. 
Thus, interestingly, this case demonstrates that 
growth patterns other than lepidic infiltration 
may also give rise to the Cheerio sign.

To the best of our knowledge, the usage of 
R-EBUS in evaluating Cheerio sign had not been 
described previously. R-EBUS allows visualisation 
of the internal structure of peripheral pulmonary 
lesions, such as the hyperechoic linear arcs and dots 
produced by air in patent alveoli and bronchioles.3 
R-EBUS examination in our patient revealed these 
same-said multiple scattered hyperechoic linear arcs 
and dots, correlating with the patent airspaces seen 

Figure 1 Cheerio sign: multiple diffuse nodules with central lucency of varying sizes and wall thickness distributing 
evenly in both lung fields.
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in the CT full of Cheerios, as well as the histology of multiple 
intact airspaces. Kurimoto et al3 have demonstrated the ability 
of R-EBUS imaging to predict malignant histology by examining 
the morphology of hyperechoic areas and focusing on internal 
echoes, vascular and bronchial patency. In the study, lesions that 
demonstrated hyperechoic dots and linear arcs were proven to 
be malignant in all cases, with 91.6% adenocarcinoma, which 
was consistent with our case.3

Transbronchial lung cryobiopsy is an effective tool for 
the diagnosis of diffuse parenchymal lung disease with a better 
safety profile than surgical biopsy.4 Cryobiopsy safety could be 
further improved with R-EBUS visualisation and avoidance of 
major blood vessels.5 This case highlights the rare manifestation 
of lung adenocarcinoma as multiple Cheerio signs, with an added 
perspective of its appearance from the viewpoint of R-EBUS.
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Figure 2 Representative radial endobronchial ultrasound (R-EBUS) and histopathological images. (A,B) Representative R-EBUS images 
demonstrating multiple hyperechoic linear arcs and dots of adjacent patent airspaces (arrow). (C) Adenocarcinoma lung demonstrating glandular 
pattern with possible lepidic component giving rise to various intact airspaces. (D) Adenocarcinoma lung demonstrating micropapillary growth pattern 
with malignant infiltrated airspaces (arrow) kept patent by surrounding desmoplastic reaction.
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