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64 MDCT 3D Assessment of Complex Congenital
Heart and Bilateral Tracheal Bronchi: A Case Report
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The tracheal bronchus manifests a variety of tracheobronchial anomalies. Bilateral tracheal bronchi

are rare. Anomalous tracheal bronchus is usually asymptomatic.

Case report: We report an 8-year old girl who had underlying complex congenital heart diseases:

uni-ventricular heart, tricuspid atresia, and severe pulmonary stenosis and who was incidentally found

to have asplenia syndrome and bilateral tracheal bronchi from the contrast enhanced multidetector

computed tomography (MDCT).

Conclusion: The bilateral tracheal bronchi are more often found in patients with asplenia syndrome

and considered bilateral right bronchi.

Keywords: asplenia, heterotaxy syndrome, tracheal bronchus

Introduction

Tracheal bronchus is relatively rare and often
incidentally discovered during bronchoscope or at
chest computed tomography (CT).'” The presen-
tation can vary from asymptomatic clinical with
conservative treatment or respiratory problems in
intubated patients.””* Tracheal bronchus is more
common in patient with associated condition such
as congenital heart disease than in patients without
congenital heart disease.” This case presented

bilateral tracheal bronchi with heterotaxy syndrome.

Case report

An 8-year old girl presented with underlying
complex congenital heart diseases: uni-ventricular
heart, tricuspid atresia, and severe pulmonary stenosis.
The patient underwent bilateral Blalock Taussig
shunt and then bilateral Glenn operation at 1 year
of age and lateral Fontan operation at 7 years of

age. She had no history of recurrent pneumonia.
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The chest CT was performed to evaluate causes of
desaturation. Arterial and venous enhanced CT scan
of the chest (Phillips Brilliance 64 slice, protocol:
110 mAs, 120 kVp, 2mm, 40 mL of Ultravist 370)
showed tricuspid atresia, right sided aortic arch,
severe supra-valvular pulmonary stenosis, multiple
small aorto-pulmonary collaterals and hepatic
congestion (Figures 1A and 1B). The lateral Fontan
SVC and IVC pathways showed no thrombus or
stenosis (Figures 2A and 2B) in delayed scan images.
Asplenia syndrome and bilateral tracheal bronchi
(displaced apical subtype) were incidentally found
with no associated atelectasis (Figures 3A, 3B and
3C).

Discussion

A true tracheal bronchus is the upper lobe
bronchus arising from the lateral wall of the trachea
usually within 2 cm and up to 6 cm from the carina

and it could be tiny, stenotic or blind-ended. The
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incidence of right and left tracheal bronchus is
0.1%-2% and 0.3%-1% respectively."” The tracheal
bronchus is classified into displaced or super-
numerary subtype. It is defined as displaced type
if one branch of the upper lobe bronchus is missing
and described as supernumerary subtype when the
upper lobe bronchus has a normal and complete
trifurcation. The displaced subtype is more common
than supernumerary subtype."® Anomalous tracheal
bronchus is usually asymptomatic; however, recurrent
pneumonia, bronchiectasis, focal emphysema,
persistent right upper lobe atelectasis in intubated
patients or respiratory distress can occur, which
resulting from impaired drainage at the origin of
tracheal bronchus."*® The angle between the tracheal
bronchus and trachea can vary from 22° to 108°.
Children with greater-angle tracheal bronchus or
small-sized tracheal bronchus have less chance of
accidental endotracheal intubution than the small-
angle tracheal bronchus to occlude the lumen of
tracheal bronchus leading to obstructed segmental
airway and deficient ventilation of the remaining
lung.” Associated anomalies include Down’s syndrome,
rib abnormalities, VATER syndrome, congenital
heart diseases, abnormal pulmonary lobulation, and
anomalous pulmonary arterial supply and venous
drainage.*™® Although true bilateral tracheal bronchi
are extremely rare, it has been reported up to 24%
of patients with asplenia syndrome.” Patients with
heterotaxy syndrome, asplenic subtype, have two
“right sides” and absent spleen. The bronchial pattern

in asplenia syndrome is bilateral right sided bronchi
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or bilateral eparterial bronchi, thus the bilateral
tracheal bronchi are believed to be bilateral right
bronchi.*” MDCT is the non-invasive and reliable
imaging technique to diagnose tracheal bronchus
and also associated other anomalies, particularly
for three dimensional (3D) assessment.”® The
sensitivity of MDCT to diagnose tracheal bronchus
is 100% and can be assistive to detect or exclude
this airway abnormality.” Furthermore, the MDCT
can provide the distance between the tracheal
bronchus and carina, the size of tracheal bronchus,
the angle between the tracheal bronchus and the
trachea, and particularity 3D-MDCT in particularly
can dynamically demonstrate the special relation-

ship between arterial and tracheal anomalies.”®

Figure 1A Axial enhanced MDCT shows tricuspid

atresia (white arrow) seen as hypodense

fatty tissue preventing connection
between right atrium and hypoplastic
right ventricle (*). Right sided aortic

arch (gray arrow) is also demonstrated.
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Figure 1B

MDCT-3D volume rendering view
of cardiac and great vessels showing
multiple small major aortopulmonary
collateral arteries (MAPCAs) (arrows)
arising from the proximal descending
thoracic aorta.
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Figure 2B Coronal MPR enhanced MDCT showing

lateral Fontan tunnel (*) with patent
inferior vena cava (IVC) (arrow)
pathway. The spleen is absent at left
upper abdomen (open arrow) indicating
asplenia or right isomerism.

Figure 2A
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Coronal multi-planar reformation
(MPR) enhanced MDCT showing lateral

Fontan tunnel (*) with patent superior

vena cava (SVC) (arrow) pathway.

Figure 3A Coronal minimal-intensity projection

(minIP) image reveals bilateral tracheal
bronchi (displaced apical subtype)
(arrows).
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Figure 3B 3D-shaded surface display (SSD) opaque
lung image displaying bilateral tracheal
bronchi (arrows).

Figure 3C Coronal MPR MDCT (lung window)
displaying bilateral minor fissures
indicating bilateral trilobed lungs (arrows)
in right isomerism.
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Conclusion

The bilateral tracheal bronchi are more

often found in patients with congenital heart
disease and asplenia syndrome considered to be
bilateral right bronchi. 3D-MDCT is the reliable,
noninvasive and powerful technique to demon-

strate associated arterial and tracheal anomalies.
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