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a b s t r a c t 

Bronchial carcinoid tumors occur predominantly in the perihilar location and can be asymp- 

tomatic. They may present in early stages with only obstructive features such as mucus 

plugging of airways resulting in bronchocele formation. We report the case of a 44-year 

lady with no chest complaints, who underwent chest radiograph for a routine preanesthetic 

checkup. A vertically oriented, tubular, soft tissue density lesion was observed in the right 

lower lung, which mimicked a Scimitar vein. Scimitar syndrome is a congenital disorder 

in which an anomalous vein drains the middle and lower lobes of right lung and enters 

into the IVC most commonly. It may present asymptomatically in adults and on chest ra- 

diograph appears as a vertical tubular opacity paralleling the right cardiac border. However, 

CT angiography revealed the lung lesion to be a bronchocele, distal to a central intensely 

enhancing spherical mass, completely occluding the right lower lobe bronchus. This perihi- 

lar mass had been missed on the chest radiograph. Bronchoscopic biopsy revealed a carci- 

noid tumor. As the patient was asymptomatic, she refused surgery in the ongoing COVID-19 

pandemic. 

© 2021 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Bronchoceles are formed due to mucus impaction of lung
airways commonly as a consequence of airway obstruction.
Common causes are bronchiectasis due to cystic fibrosis or
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allergic bronchopulmonary aspergillosis. Bronchoceles may
also be seen distal to a central airway obstruction, such as due
to a foreign body, benign strictures, bronchial atresia or neo-
plasms such as bronchial carcinoid [1] . A lobar or segmental
bronchus is the common site of origin of 80% carcinoid tu-
mors, which are central and perihilar in location. They may be
asymptomatic and in the early stages may present with only
 interests exist. 
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Fig. 1 – Chest radiograph showing a tubular, vertically 

oriented radio-opacity (arrow) in the paracardiac region in 

the right lower lung, separate from the heart border. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Noncontrast axial CT chest showing a central right 
lung mass with eccentric calcification (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

obstructive features such as mucus plugging and bronchocele
formation [2] . Chest radiograph showing a bronchocele mim-
icking a “Scimitar vein” (which can be a congenital asymp-
tomatic disorder presenting in adults) distal to a central carci-
noid tumor being overlooked, has not been reported till date. 

Case report 

A 44-year lady presented with abdominal pain for 5 days.
She gave a history of pulmonary tuberculosis 4 years back
for which she had completed anti-tubercular therapy; and
presently had no chest complaints. She was a non-smoker
and had no history of diabetes or hypertension. Vital signs
were normal. Chronic cholecystitis with cholelithiasis was di-
agnosed on ultrasound and an elective cholecystectomy was
planned. A chest radiograph done for pre-anesthetic work-up
revealed an elongated, vertically oriented radio-opacity, sep-
arate from the heart border in the right paracardiac region of
lung, extending from the hilum to just below the diaphragm
( Fig. 1 ). Differential diagnosis of bronchocele, pulmonary arte-
riovenous malformation and Scimitar vein were entertained. 

CT angiography of the chest demonstrated a well-defined,
rounded,4.5 × 5.3 × 4.7 cm, homogenous, infrahilar soft tis-
sue density mass in the apical segment of right lower lobe,
showing calcification within ( Fig. 2 ). It had a nodular endo-
bronchial component completely occluding the right lower
lobe bronchus. Retrospectively, a retrocardiac focal mass-like
density was identified on the right side, in the chest ra-
diograph. Hypertrophied bronchial arteries arising from the
descending thoracic aorta were supplying the mass which
showed intense, heterogenous enhancement ( Fig. 3 ). On CT
distal to the mass was a lobulated, well marginated, vertically
oriented, fluid density structure suggestive of a bronchocele
 

extending up to the dome of diaphragm. It did not show opaci-
fication with contrast, thus excluding an arteriovenous mal-
formation or Scimitar vein. The right lower lobe showed irreg-
ular bronchiectatic cysts with air trapping. Fibrobronchiectatic
changes were present in the right upper lobe and apical seg-
ment of right lower lobe ( Fig. 4 ). A provisional CT diagnosis
of bronchial carcinoid with a distal bronchocoele was made;
with sequelae of pulmonary tuberculosis in right lung. 

Bronchoscopy revealed an endobronchial growth obstruct-
ing the right lower lobe bronchus. It was highly vascular and
bleeding on biopsy was controlled by adrenaline and cold
saline. Microscopy showed a tumor of small cells, with mod-
erate pink to clear cytoplasm and round nuclei around a blood
vessel. No mitotic figures were seen. A group of spindle cells
with some mucinous intercellular material were also seen.
Findings were consistent with bronchial carcinoid. Since the
patient is asymptomatic for the last 6 months, she has not un-
dergone surgery due to the ongoing Covid-19 pandemic. 

Discussion 

Bronchial carcinoid tumors are indolent malignant tumors of
variable histological features varying from low to high grade
tumor arising from Kulchitsky cells of bronchial epithelium
[3] . The age of presentation is usually between third and sev-
enth decades. Clinical presentation depends on its location
within the lung. Peripheral tumors are usually asymptomatic
and detected incidentally [3] . Central tumors usually present
with symptoms of airway obstruction such as breathlessness,
wheezing, recurrent pulmonary infections, fever and hemop-
tysis. They may be asymptomatic in about 30%-40%, as in our
case. Kulkarni et al had reported a central left lung carcinoid
detected incidentally in a road traffic accident patient who
had no pulmonary symptoms [4] . 

On plain radiography, a round to oval hilar mass may be
seen with features of bronchial obstruction. Sometimes a
peripheral nodular opacity is seen. Some lesions may have
lobulated margins and eccentric calcifications. Due to their
central location, only findings related to bronchial obstruc-
tion may be seen on radiography initially, which include
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Fig. 3 – – Contrast-enhanced coronal CT Chest showing the enhancing mass occluding the right lower lobe bronchus (block 

arrow) and supplied by hypertrophied bronchial arteries (thin arrow). A distal bronchocele of fluid density identified, which 

appeared as a “scimitar”on the chest radiograph. 

Fig. 4 – Coronal CT Chest lung window shows post 
obstructive bronchiectatic cysts in the right lower lobe and 

sequelae of pulmonary tuberculosis in right upper lobe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bronchocele, bronchiectasis and air trapping as seen in this
case. On chest radiography, bronchocele is seen as a well
marginated elliptical or branching radio-opacity. In our case,
mucus retention distal to the tumor resulted in a vertically
oriented bronchocele in the right lower lobe, with a narrow
tail visible below the dome of diaphragm. This radiographic
appearance of a bronchocele in the right lower lobe (associ-
ated with a bronchial carcinoid) mimicking Scimitar vein, has
not been described in literature. 

Scimitar syndrome is a rare congenital anomaly character-
ized by partial anomalous pulmonary venous connection (PA-
PVC) and ipsilateral lung hypoplasia, almost exclusively on the
right side. The pulmonary venous supply from the right lung
particularly the middle and lower lobes drains via an anoma-
lous vein into the systemic circulation (most commonly
inferior vena cava), instead of left atrium [5] . It is classified into
2 forms: infantile and adult. Adults forms are usually asymp-
tomatic [5] . On plain radiography, the anomalous vein is seen
as a vertical tubular opacity paralleling AV the right cardiac
border and directed towards the right cardiophrenic angle. As-
sociated findings such as ipsilateral volume loss, mediastinal
shift, dextrocardia and small hilum (due to hypoplastic ipsi-
lateral pulmonary artery) may be seen [6] , none of which were
seen in our case. On CT angiography, it was confirmed that
the “scimitar” was actually a bronchocele distal to bronchial
carcinoid as it showed no contrast opacification. 

CT is useful in the diagnosis of bronchoceles and also
in finding the underlying cause. Bronchoceles are seen as
non-enhancing, fluid attenuation structures, especially in the
lower lobes. Contrast enhanced CT can easily differentiate be-
tween the obstructing tumor and distal bronchoceles except
in cases of occult small lesions, where nuclear imaging may
be useful. 

On contrast enhanced CT chest, carcinoid tumors are seen
as well-defined, round to oval hyperenhancing nodules, which
may be lobulated. Eccentric calcifications are characteristi-
cally seen on non-contrast scan. They show intense contrast
enhancement due to their high vascularity. Bronchial carci-
noid tumors may sometimes be confused with pulmonary
varix or pulmonary artery aneurysm due to this intense en-
hancement. Trachea and main bronchi are supplied predom-
inantly via bronchial artery [7] . In our case, hypertrophied
bronchial arteries were noted supplying the carcinoid. 

Carcinoids have a characteristic bronchoscopic appearance
– endobronchial polypoidal/ nodular lesion with smooth sur-
face and cherry red colour. The histologic diagnosis can be
made with bronchoscopic biopsy, with an increased tendency
to bleed [2] , as was observed in our case. 

Surgical resection is considered the gold standard for treat-
ment of bronchial carcinoid. However, in selected cases for ex-
ample, where the patients’ condition does not allow resection
or in lesions that are entirely endobronchial, transbronchial
resection may be an alternative [8] . Bronchial artery emboliza-
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tion prior to transbronchial resection may be a feasible option
to reduce bleeding [9] . 

Conclusion 

In an asymptomatic patient, a central bronchial carcinoid can
rarely present on the chest radiograph as a bronchocoele on
the right side, mimicking Scimitar syndrome. This appearance
warrants further evaluation using a contrast CT, so that the
underlying tumor is not missed and the patient can be man-
aged appropriately. 
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