
Abstract  
 
Bronchocele is an abnormal accumulation of mucus often with 

associated bronchial dilatation. It can be due to either increased 
production or impaired drainage of mucus in the airways. Diseases 
like chronic bronchitis, bronchial asthma, bronchiectasis are char-
acterized by high mucus production and other atypical conditions 
are bronchorrhea and plastic bronchitis with different physical 
characteristics and compositions of mucus. Improper drainage can 
lead to bronchocele formation due to underlying benign, malig-
nant tumours or bronchial stenosis. Allergic bronchopulmonary 
aspergillosis (ABPA) has a peculiar appearance with high attenu-
ated mucus (HAM) in imaging. Careful evaluation of bronchocele 
is needed as it can be associated with bronchial obstruction or rare 
causes like plastic bronchitis. Proper identification, evaluation for 

the underlying cause is key for not missing the underlying diagno-
sis and accurate treatment. 

 
 

Introduction 
 
Bronchocele is defined as an abnormal accumulation of mucus 

with or without underlying bronchial dilatation according to the 
Fleischner Society Glossary. It can present as an incidental finding 
or in association with other conditions like bronchial asthma, cys-
tic fibrosis, airway stenosis, tumours and congenital abnormalities 
of the airways. Excessive production of normal mucus, abnormal 
mucus or associated anomalies of airways which can lead to 
impairment of drainage needs evaluation and proper specific ther-
apy since the aetiologies vary. Because of a diagnostic challenge, 
it can pose and the need for complete evaluation once it’s faced, 
we aimed to review this entity and closely related conditions like 
bronchorrhea and plastic bronchitis. 

 
 

Methods 
 
We searched PubMed using the word ‘Bronchocele’, English 

and humans as filters with no time limit. 
 
 

Results 
 
We retrieved 25 articles and analysed all articles along with 

relevant literature. There were 12 case reports, 11 original articles 
and cases series, and 5 reviews, comments. The relevant data has 
been analysed and included in the discussion. Relevant informa-
tion also was extracted from other articles and included in the dis-
cussion part as needed. The main focus is on bronchocele, 
although other relevant entities like bronchorrhea and plastic 
bronchitis are discussed. 

 
 

Discussion 
 
Bronchocele is an abnormal accumulation of mucus with or 

without underlying bronchial dilatation. According to the Fleischner 
society of glossary, a bronchocele is a bronchial dilation due to 
retained secretions (mucus impaction) usually caused by proximal 
obstruction, either congenital or acquired [1]. Bronchocele word is 
derived from “bronchos” meaning airway, “cele” meaning hernia or 
swelling. Historically it was described as one of the eight types of 
hernias by Celsus in the 1st century mentioning it as one type of thy-
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roid swelling rather than the present usage which defines it as mucus 
accumulation [2]. Several other descriptions also mentioned thyroid 
as bronchocele, some studies have mentioned any swelling from the 
neck as bronchocele [3-6]. It was also described as “blocked 
bronchiectasis” in the literature [7]. 

Mucus is a gel-like substance produced by secretory cells and 
submucosal glands. It has 97% water and 3% solids consisting of 
mucin and non-mucin proteins, lipids, cell debris [7]. Excessive and 
abnormal production of mucus and impaired drainage are two main 
mechanisms leading to the accumulation of mucus. Excessive 
bronchial secretions are seen in asthma, chronic obstructive pul-
monary disease (COPD), bronchorrhea as in bronchoalveolar carci-
noma, and lymphatic abnormalities. Goblet cell hyperplasia is the 
characteristic feature in conditions like COPD and pathways activat-
ed are mitogen-activated kinase/extracellular signal-regulated 
kinase, calcium-activated chloride channels [8]. Impaired drainage 
can be seen due to obstruction due to tumours- benign and malig-
nant, foreign body, post-infective sequelae leading to bronchosteno-
sis, ciliary abnormalities like primary ciliary dyskinesia (PCD) and 
mucus abnormalities as in cystic fibrosis (CF) [9]. 

Congenital bronchial atresia is an anomaly with completely 
atretic bronchial, segmental or subsegmental bronchus with an 
accumulation of the mucus in the distal airway [10,11]. The shape 
of the accumulation can be circular or branching type depending 
on the airways involved. [12]. It can be detected in utero and post-
natal life. Presentation is common in childhood although adult 
manifestation is not unusual. Magnetic resonance imaging (MRI) 
has been compared with computerized tomography (CT) scan to 
detect various congenital lung anomalies including bronchocele in 
postnatal life and there was complete agreement between MRI and 
CT suggesting MRI is a good alternative imaging modality with 
avoidance of radiation in the paediatric age group [13]. Congenital 
segmental emphysema a lesion, between the spectrum of congeni-
tal cystic adenomatoid malformation (CCAM ) and sequestration 
can manifest bronchoceles [14]. In a study prenatal diagnosis of 
oesophageal bronchus was done with the orientation of bron-
chocele towards the gastroesophageal junction and towards hilum 
in bronchial atresia cases [15]. Calcification is also sometimes a 
feature of bronchocele in congenital bronchial atresia [16]. 
Bronchocele with distal lung hyperinflation is a universal finding 
in bronchial atresia, more than half will be branching and few 
cases can have air within them [17]. As bronchial atresia can be 
associated with sequestration, a search for associated other anom-
alies should be done [18]. 

CF is a genetic disorder caused by a defect in the chloride trans-
porter, which results in mucus buildup in the airways, repeated infec-
tions, respiratory failure, and a shortened life span. It is very com-
mon in Caucasians. Bronchocele is a common finding in cystic 
fibrosis, accounting for roughly two-thirds of cases [18]. This group 
is predisposed to allergic bronchopulmonary aspergillosis (ABPA), 
a fungal sensitization that leads to increased mucus secretion and 
damage to the underlying airways [19]. ABPA is characterized by 
high density (70 HU) mucus accumulation hyperattenuated mucus 
(HAM) in some cases. ABPA is usually a feature of asthmatics 
although it has been described in non-asthmatics also [20]. High 
serum levels of aspergillus specific IgE, positive precipitin antibody, 
blood eosinophilia in the appropriate clinical context point towards 
a diagnosis of ABPA. High bronchocele density as mentioned above, 
can suggest the presence of ABPA in these patients [19]. The high 
density of HAM has been attributed to calcium oxalate deposition. 
Other contents like iron, manganese, calcium phosphate, calcium 
sulphate are also proposed as causative factors of high attenuation as 
seen in allergic fungal sinusitis and airway disease, sinobronchial 

allergic mycosis (SAM) [21-23]. In the author’s opinion ABPA is a 
common but underrecognized cause of bronchocele and if it’s pres-
ent in asthmatics, a workup is needed accordingly with IgE levels, 
Aspergillus serology and imaging since management differs in both 
conditions. 

Bronchial stenosis can lead to the accumulation of mucus distal 
to the obstruction. Infections like tuberculosis especially endo-
bronchial form is a common cause of bronchostenosis in countries 
like India and can lead to bronchocele formation distal to the steno-
sis [24,25]. The collection of mucus itself can mimic malignancy 
and bronchoscopy is an investigation of choice to confirm stenosis 
[26]. In our experience, this mass-like appearance of bronchocele is 
a common presentation of bronchial stenosis. Since it may need 
interventions like bronchial dilatation or surgical resection depend-
ing upon the severity of presentation proper workup is essential 
(Figure 1). Other causes of obstruction like benign or malignant 
tumours [18], foreign body [27] and broncholiths will be suggested 
by imaging and confirmed by bronchoscopy. Carcinoid tumour [28], 
bronchogenic carcinoma [29] and occasionally metastasis [30,31] 
can present similarly. Rare case reports available in the literature are 
with oat cell carcinoma [29], mucinous cystadenocarcinoma [32] 
can be present in this manner. Among airway tumours, neuroen-
docrine tumours (NET) have a significant association with bron-
choceles when compared with salivary type malignancies [33].  

Bronchorrhea is a condition characterized by watery sputum 
exceeding 100 ml per day [34]. Diverse conditions are associated 
with bronchorrhea like bronchial asthma [35], bronchoalveolar cell 
carcinoma [36,37], organophosphorus poisoning [38], infections 
like tuberculosis [39]. An interesting study by Smyrnis showed that 
copious sputum can be originated from the upper respiratory tract 
as seen in postnasal drip syndrome and term bronchorrhea should 
be used carefully for specific diagnoses in which sputum origin is 
from the lower respiratory tract [40]. Various mechanisms have 
been proposed like increased secretion by active ion transport by 
epithelial secretory cells, increased epithelial permeability leading 
to transudation of fluid, negative pressure from airway lumen and 
increased serous secretion from submucosal glands [35]. 
Chemically bronchorrhea sputum is characterized by low PH and 
high histamine concentration than mucoid sputum. Sputum of 
acute severe asthma with mucus plugging is characterized by high-
ly mucin enriched [9]. However, these secretions are usually 
expectorated leaving little room to get impacted but can lead to 
bronchocele if conditions like dehydration predispose. 

Another rare but grossly under-recognized condition that can 
present with excessive mucus is plastic bronchitis (PB). It’s char-
acterized by expectoration of bronchial casts. Consistency, cohe-
siveness, formation of bronchial casts differentiate this entity from 
other mucus pluggings. [41]. Usually seen in the paediatric popu-
lation who underwent cardiac surgeries like Fontan’s operation. 
Postoperative chylothorax, chest drainage duration at stage 2, post-
operative chylothorax are considered as risk factors for developing 
PB. Elevated systemic venous pressures, lymphatic anomalies and 
inflammation have debated their role in PB [42]. Other aetiologies 
include viral infections, asthma, ABPA, cystic fibrosis, bronchiec-
tasis, post coronary artery bypass graft (CABG), lung transplanta-
tion, silicosis etc. in adults. Pulmonary lymphatic abnormalities 
have been proposed to be the main abnormality in adults in con-
trast to the paediatric age group [43,44]. The content of casts is 
composed of fibrin, mucus, lymphatic fluid or inflammatory cells 
like eosinophils. This can be classified into two types based on the 
content of casts [45]: 
1. Mucus with inflammatory cell content. 
2. Pure mucin without inflammatory cells. 
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Plastic bronchitis is a clinical diagnosis. The patient can pres-
ent with recurrent lobar or segmental collapse, respiratory distress. 
It can be fatal unless recognized. ‘Lymphatic plastic bronchitis’ has 
been proposed as a new terminology in adults as the majority were 
associated with pulmonary lymphatic flow abnormalities [46]. 

Classification of bronchoceles can be based on whether 
obstruction is present or not, mucus nature and whether bronchial 
dilatation is present or not. 

Mechanical [47]: 
1. Obstructive: congenital bronchial atresia, post stenotic due to 

tuberculosis, foreign body; 
2. Non obstructive: asthma, cystic fibrosis. 

Based on mucus characteristics on imaging: 
1. Highly attenuated mucus: ABPA ; 
2. Normal mucus density.  

Based on mucus content: 
1. Normal mucin;  
2. Fibrin, mucin along with lymphocytes and macrophages as 

seen in lymphatic abnormalities;  
3. Mucin /degenerated eosinophils as in ABPA [41]. 

 
 

Investigations 
 
Hemogram, serum IgE levels, spirometry, bronchoprovocation 

testing, CFTR analysis may be needed according to the underlying 
causes of asthma, cystic fibrosis. 

 

Imaging 
 
Chest radiograph is an insensitive investigation although 

branching opacities can be appreciated as in ABPA. Indirect signs 
on chest radiographs include nodular density, branching density 
representing airways accumulated with mucus, the collapse of lobe 
or lung. CT-chest is the investigation of choice. Low-density nod-
ules (Figures 1 and 2), masses, branching opacities, finger in glove 
appearance are classical findings [48]. In a study of cystic fibrosis, 
the density of bronchocele in the non-HAM group was 28HU [19]. 
Detailed characters of bronchi like wall thickening, bronchosteno-
sis, bronchiectasis pattern and the most important characteristic-
density of mucus itself-HAM (Figure 3) as defined by the density 
of more than paraspinal muscle density i.e. approximately 70HU 
[49]. Other conditions which can present with high attenuation 
densities are fresh alveolar haemorrhage and aspiration of contrast 
material. Hyperinflated lung distal to mucus is seen in congenital 
bronchial atresia. Double artery sign suggests mucus-filled bronchi 
and pulmonary vessel appearing as two vessels adjacently in lung 
window [50]. The radiological appearance of bronchocele can be 
deceiving sometimes since mucinous tumours with high mucous 
content and low cellularity and false-negative FDG PET scan can 
give a false assurance of benignity and can be easily missed out 
indicating the high index of suspicion is again necessary to rule out 
malignancy. Unexpected associations of prostatic and colorectal 
carcinoma metastases are available in the literature [30,31]. 
Calcification of a  bronchocele is also not an abnormal finding 
[16,51]. As pulmonary arterial venous malformation(PAVM) also 
has a similar presentation in the form of branching opacity, it has 
to be considered as another differential diagnosis [48,52]. 

Malignancy is always a concern to be ruled out in bronchocele 
patients although malignant lesion itself has presented like bron-
chocele [31]. Bronchoscopy with analysis of bronchial washings 
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Figure 1. Right upper lobe lesion initially diagnosed as malignan-
cy, later proved to be a bronchocele.

Figure 2. Left lower lobe mucocele.

Figure 3. High attenuation mucus in the right upper lobe in a 
patient with ABPA.
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and analysis of cellular material is essential to rule out malignancy, 
infections like tuberculosis. Calcified metastatic adenocarcinoma 
has been reported in one case report [18]. Plastic bronchitis is char-
acterized by CT findings of centrilobular nodules, consolidation, 
atelectasis [41]. There may not be associated bronchiectasis in 
patients who underwent Fontan’s operation [53]. Dynamic con-
trast-enhanced magnetic resonance (MR) lymphangiography 
(DCMRL) is in good agreement with intranodal lymphangiogra-
phy in evaluating plastic bronchitis in adult patients [46]. MRI role 
is increasing in recent literature for prenatal diagnosis of CBA or 
other anomalies. No radiation with MRI is the advantage when 
compared to CT scans. MRI with a high T2 signal can differentiate 
from the tumour [54]. 

 
 

Bronchoscopy 
 
Diagnostic bronchoscopy may show unexpected findings like 

foreign bodies [27]. Bronchostenosis can be confirmed by flexible 
bronchoscopy (Figure 4) and may provide material to rule out infec-
tions like tuberculosis. Rigid bronchoscopy may be needed to remove 
the foreign body, debulking of tumours and bronchoplasty [27]. 

 
 

Treatment 
 
Depending on the underlying condition- inhaled corticos-

teroids, bronchodilators in asthma, oral steroids, antifungals in 
ABPA, aggressive chest physiotherapy along other medications are 
used for CF. Infections like endobronchial tuberculosis require 
antituberculous medication, along with steroids to prevent 
bronchial stenosis, or balloon bronchoscoplasty may be needed if 
the distal lung is functional and surgical resection may be needed 
if the parenchyma is dysfunctional. Underlying benign tumours 
may require bronchoscopic or surgical removal. Malignant neo-
plastic lesions may require chemo, radiotherapies and surgery. 

Therapeutic bronchoscopy with cryo may be needed for the 
removal of casts in plastic bronchitis [41]. Thoracic duct emboliza-
tion, ligation [46], pulmonary lymphatic intervention (PCL), alpha 

chymotrypsin [55] tissue plasminogen activator have been used in 
the treatment [56]. Bronchorrhea may respond to treatment of 
underlying conditions like malignancy and asthma. Various other 
treatment modalities like inhaled indomethacin [57,58], corticos-
teroids [37], octreotide [59], tyrosine kinase inhibitors [60], eryth-
romycin [61], anticholinergics have been tried in bronchorrhea 
[62]. The antifungal agent [63] even radiation therapy also has 
been used as reported in one case report [64]. 

 
 

Conclusions 
 
Bronchocele can present as a result of abnormalities of produc-

tion or drainage of mucus of the airways. Special types and situa-
tions like plastic bronchitis and bronchorrhea needs attention. The 
main concern is to rule out underlying neoplastic lesions or condi-
tions predisposing to it. Underlying abnormality dictates manage-
ment and prognosis. 

Take-home messages 
• Bronchocele is associated with excessive, abnormal mucus 

accumulation or impaired drainage caused by ciliary, airway or 
lymphatic abnormalities. 

• Workup for associated lesions in bronchocele is necessary. 
• Bronchocele itself can represent malignancy. 
• Recognition of bronchocele may reduce the unnecessary inves-

tigations and apprehension to the patient. 
 
 

References 
 

  1. Hansell DM, Bankier AA, MacMahon H, et al. Fleischner 
Society: Glossary of terms for thoracic imaging. Radiology 
2008;246:697-722. 

  2. Papavramidou NS, Christopoulou-Aletras H. Treatment of 
“hernia” in the writings of Celsus (First century AD). World J 
Surg 2005;29:1343-7. 

  3. Laios K, Lagiou E, Konofaou V, et al. From thyroid cartilage 
to thyroid gland. Folia Morphol 2019;78:171-3. 

  4. Ellis H. The early days of thyroidectomy. J Perioper Pract 
2011;21:215-6. 

  5. Ring J. Mr Ring, on bronchocele. Med Phys J 1801;5:38-40. 
  6. Heher WP. Acute bronchocele. Indian Med Gaz 1881;16:81-2. 
  7. Lemire P, Trepanier A, Hebert G. Bronchocele and blocked 

bronchiectasis. Am J Roentgenol 1970;110:687-93. 
  8. Fahy JV, Burton FD. Airway mucus function and dysfunction. 

N Engl J Med 2010;363:2233-47. 
  9. Rogers DF. Physiology of airway mucus secretion and patho-

physiology of hypersecretion. Respir Care 2007;52:1134-46; 
discussion 1146-9. 

10. Rubin BK. Secretion properties, clearance, and therapy in air-
way disease. Transl Respir Med 2014;2:6. 

11. Wang Y, Dai W, Sun Y, et al. Congenital bronchial atresia: 
Diagnosis and treatment. Int J Med Sci 2012;9:207-12. 

12. Jederlinic PJ, Sicilian LS, Baigelman W, Gaensler EA. 
Congenital bronchial atresia. A report of 4 cases and a review 
of the literature. Medicine (Baltimore) 1987;66:73-83. 

13. Gipson MG, Cummings KW, Hurth KM. Bronchial atresia. 
RadioGraphics 2009;29:1531-5. 

14. Zirpoli S, Munari AM, Primolevo A, et al. Agreement between 
magnetic resonance imaging and computed tomography in the 

                 Review

Figure 4. Bronchoscopy showing right upper lobe anterior seg-
ment stenosis.

Non
-co

mmerc
ial

 us
e o

nly



postnatal evaluation of congenital lung malformations: a pilot 
study. Eur Radiol 2019;29:4544-54. 

15. Paramalingam S, Parkinson E, Sellars M, et al. Congenital seg-
mental emphysema: An evolving lesion. Eur J Pediatr Surg 
2010;20:78-81. 

16. Partridge EA, Victoria T, Coleman BG, et al. Prenatal diagno-
sis of oesophagal bronchus – first report of a rare foregut mal-
formation in utero. J Pediatr Surg 2015;50:306-10. 

17. Primetis E, Koureas A, Dalakidis A, et al. Congenital bronchial 
atresia with a calcified mucocele. Respir Int Rev Thorac Dis 
2011;81:511-2. 

18. Taccone A, Romano L, Marzoli A, et al. High-resolution comput-
ed tomography in cystic fibrosis. Eur J Radiol 1992;15:125-9. 

19. Gaeta M, Vinci S, Minutoli F, et al. CT and MRI findings of 
mucin-containing tumors and pseudotumors of the thorax: pic-
torial review. Eur Radiol 2002;12:181-9. 

20. Occelli A, Size S, Ranch C, et al. Bronchocele density in cys-
tic fibrosis as an indicator of allergic broncho-pulmonary 
aspergillosis: A preliminary study. Eur J Radiol 2017;93: 
195-9. 

21. Koh W-J, Han J, Kim TS, Lee KS, Jang HW, Kwon OJ. 
Allergic bronchopulmonary aspergillosis coupled with bron-
cholithiasis in a non-asthmatic patient. J Korean Med Sci 
2007;22:365-8. 

22. Venarske DL, deShazo RD. Sinobronchial allergic mycosis: 
the SAM syndrome. Chest 2002;121:1670-6. 

23. Zinreich SJ, Kennedy DW, Malat J, et al. Fungal sinusitis: 
diagnosis with CT and MR imaging. Radiology 1988;169: 
439-44. 

24. Agarwal R, Aggarwal AN, Gupta D. High-attenuation mucus 
in allergic bronchopulmonary aspergillosis: another cause of 
the diffuse high-attenuation pulmonary abnormality. AJR Am J 
Roentgenol 2006;186:904. 

25. Singh H, Jetley RK, Maurya V, Saini M. Endobronchial tuber-
cuclosis presenting as a bronchocele. Med J Armed Forces 
India 2001;57:68-9. 

26. Jenson M, Forshee WA, Padilla RM, Wynn G. Endobronchial 
tuberculosis and bronchostenosis: A rare case of bronchial 
occlusion in a patient with history of tuberculosis. Cureus  
2021;13:e12717. 

27. Khandelwal A, Damor A, Patil A, et al. A case of chronic bron-
chocele and blocked bronchiectasis mimicking bronchogenic 
carcinoma. Chest 2019;155:64A. 

28. Saadé-Yordán C, McBurney-Henriquez E, González-Santoni 
R, et al. Marked 18-fuorine-fluorodeoxyglucose (FDG) avidity 
of an intrapulmonary typical carcinoid tumor manifesting as a 
bronchocele in an asymptomatic middle-aged woman. Am J 
Case Rep 2017;18:1390-5. 

29. Aronberg D, Sagel S, Jost R, Levitt R. Oat cell carcinoma man-
ifesting as a bronchocele. Am J Roentgenol 1979;132:23-5. 

30. Farrell C, Goggins M, Casserly B. Unexpected diagnosis result-
ing from the presentation with chronic obstructive pulmonary 
disease (COPD) exacerbation. J Case Rep Images 2019. 

31. Calais J, Lussato D, Menard J, et al. Resection of a solitary 
pulmonary metastasis from prostatic adenocarcinoma misdiag-
nosed as a bronchocele: Usefulness of 18F-choline and 18F-
FDG PET/CT. J Thorac Oncol 2014;9:1826-9. 

32. Raza SA, Alexakis C, Creagh M, et al. Primary pulmonary 
mucinous cystadenocarcinoma presenting as a complex bron-
chocele: a case report. J Med Case Reports 2009;3:1-4. 

33. Bhalla D, Naranja P, Bhalla AS, et al. Predicting histology of 
tracheobronchial neoplasms: A CT based differentiation 
model. Curr Probl Diagn Radiol 2022;51:189-95. 

34. Keal EE. Biochemistry and rheology of sputum in asthma. 
Postgrad Med J 1971;47:171-7. 

35. Shimura S, Sasaki T, Sasaki H, Takishima T. Chemical proper-
ties of bronchorrhea sputum in bronchial asthma. Chest 
1988;94:1211-5. 

36. Pahuja M, Shepherd RW, Lyckholm LJ. The use of octreotide 
to manage symptoms of bronchorrhea: a case report. J Pain 
Symptom Manage 2014;47:814-8. 

37. Nakajima T, Terashima T, Nishida J, et al. Treatment of bron-
chorrhea by corticosteroids in a case of bronchioloalveolar car-
cinoma producing CA19-9. Intern Med 2002;41:225-8. 

38. Peter JV, Sudarsan T, Moran J. Clinical features of 
organophosphate poisoning: A review of different classifica-
tion systems and approaches. Indian J Crit Care Med 
2014;18:735-45. 

39. So SY, Lam WK, Sham MK. Bronchorrhea: A presenting feature 
of active endobronchial tuberculosis. Chest 1983;84:635-6. 

40. Smyrnios NA, Irwin RS, Curley FJ. Chronic cough with a histo-
ry of excessive sputum production. The spectrum and frequency 
of causes, key components of the diagnostic evaluation, and out-
come of a specific therapy. Chest 1995;108:991-7. 

41. Ntiamoah P, Mukhopadhyay S, Ghosh S, Mehta AC. Recycling 
plastic: diagnosis and management of plastic bronchitis among 
adults. Eur Respir Rev 2021;30:210096. 

42. Schumacher KR, Singh TP, Kuebler J, et al. Risk factors and 
outcome of fontan-associated plastic bronchitis: A case-control 
study. J Am Heart Assoc 2014;3:e000865. 

43. Grutter G, Di Carlo D, Gandolfo F, et al. Plastic bronchitis after 
extracardiac fontan operation. Ann Thorac Surg 2012;94:860-4. 

44. Patel N, Patel M, Inja R, et al. Plastic bronchitis in adult and 
pediatric patients: A review of its presentation, diagnosis, and 
treatment. Mo Med 2021;118:363-73. 

45. Aram A, Dalal B. The diagnosis and management of plastic 
bronchitis: a systematic literature review. Chest 2019;156: 
A1022. 

46. Seear M, Hui H, Magee F, et al. Bronchial casts in children: a 
proposed classification based on nine cases and a review of the 
literature. Am J Respir Crit Care Med 1997;155:364-70. 

47. Itkin M, McCormack FX, Dori Y. Diagnosis and treatment of 
lymphatic plastic bronchitis in adults using advanced lymphatic 
imaging and percutaneous embolization. Ann Am Thorac Soc 
2016;13:1689-96. 

48. Weerakkody Y, Saber M. Mucoid impaction (lung). Radiopaedia. 
Available from: https://radiopaedia.org/articles/31519 

49. Martinez S, Heyneman LE, McAdams HP, et al. Mucoid 
impactions: Finger-in-glove sign and other CT and radiograph-
ic features. RadioGraphics 2008;28:1369-82. 

50. Phuyal S, Garg MK, Agarwal R, et al. High-attenuation mucus 
impaction in patients with allergic bronchopulmonary 
aspergillosis: Objective criteria on high-resolution computed 
tomography and correlation with serologic parameters. Curr 
Probl Diagn Radiol 2016;45:168-73. 

51. Theriault M-M, Manos D. The double artery sign. J Thorac 
Imaging 2017;32:W3. 

52. Marchiori E, Hochhegger B, Zanetti G. Bronchial atresia with 
calcified bronchocele. J Bras Pneumol 2020;46:e20200263.  

53. Saboo SS, Chamarthy M, Bhalla S, et al. Pulmonary arteriove-
nous malformations: diagnosis. Cardiovasc Diagn Ther 2018; 
8:325-37. 

54. Goo HW, Jhang WK, Kim YH, et al. CT findings of plastic 
bronchitis in children after a Fontan operation. Pediatr Radiol 
2008;38:989-93. 

55. Jeung M-Y, Gasser B, Gangi A, et al. Bronchial carcinoid 

                          [Monaldi Archives for Chest Disease 2023; 93:2133]                                            [page 17]

                             Review

Non
-co

mmerc
ial

 us
e o

nly



[page 18] [Monaldi Archives for Chest Disease 2023; 93:2133]

tumors of the thorax: Spectrum of radiologic findings. 
RadioGraphics 2002;22:351-65. 

56. Xiong L, Rao X, Peng X, et al. Management of plastic bron-
chitis using α-chymotrypsin: A novel treatment modality.
Cureus 2021;13:e13551.

57. Colaneri M, Quarti A, Pozzi M, et al. Management of plastic
bronchitis with nebulized tissue plasminogen activator: anoth-
er brick in the wall. Ital J Pediatr 2014;40:18.

58. Tamaoki J, Chiyotani A, Kobayashi K, et al. Effect of
Indomethacin on bronchorrhea in patients with chronic bron-
chitis, diffuse panbronchiolitis, or bronchiectasis. Am Rev
Respir Dis 1992;145:548-52.

59. Homma S, Kawabata M, Kishi K, et al. Successful Treatment of
refractory bronchorrhea by inhaled indomethacin in two patients
with bronchioloalveolar carcinoma. Chest 1999;115:1465-8.

60. Hudson E, Lester JF, Attanoos RL, et al. Successful treat-
ment of bronchorrhea with octreotide in a patient with ade-

nocarcinoma of the lung. J Pain Symptom Manage 2006; 
32:200-2. 

61. Lin S-C, Ho C-C, Yu C-J, Yang P-C. Dramatic improvement of
severe bronchorrhea after gefitinib treatment in a patient with pos-
sible bronchioloalveolar carcinoma. Thorac Med 2006;21: 82-7.

62. Marom ZM, Goswami SK. Respiratory mucus hypersecretion
(bronchorrhea): A case discussion - possible mechanism(s) and
treatment. J Allergy Clin Immunol 1991;87:1050-5.

63. Rémi C, Rémi J, Bausewein C. Pharmacological management
of bronchorrhea in malignant disease: A systematic literature
review. J Pain Symptom Manage 2016;51:916-25.

64. Leo F, Alexander L, Semper H, Grohé C. Use of anticholiner-
gic and antifungal pharmacotherapy for the management of
bronchorrhea in a patient with BRAF-mutated adenocarcino-
ma of the lung. J Pain Symptom Manage 2020;59:e14-6.

65. Krawetz SM, Mehta AC, Vijayakumar S, Stoller JK. Palliation
of massive bronchorrhea. Chest 1988;94:1313-4.

Review

Non
-co

mmerc
ial

 us
e o

nly




