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Bridging Bronchus : Observation of abnormal course
of right lower lobe bronchus from chest radiograph

and 3D reformation helical CT image
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“Bridging bronchus” is a rare bronchial anomaly which is difficult to diagnose from
plain chest radiographs. We report bridging bronchus in two infants whose chest radiographs
gave substantial clues to establish the diagnosis. The radiographic findings were repetitive
atelectasis of the left lung and right lower lobe, and less vertical course of the right lower lobe
bronchus more parallel rather than converging to the right main bronchus. The atelectatic right
lower lobe facilitated a visualization of the abnormal course of the right lower lobe bronchus.
The diagnosis was confirmed by 3-D reformation from helical CT in one patient, and by

tracheobronchogram in the other.
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Bridging bronchus is a rare displaced
bronchus,” arising from the left main bronchus and
coursing through the mediastinum to supply right lower
lobe® or the entire right lung.® It is associated with a
long segment of tracheobronchial stenosis due to the
absence of pars membranaceum,” causing upper
airway obstruction. Most of the reported cases had
sling left pulmonary artery. Other associated anomalies
were imperforate anus, congenital heart disease and
abnormal segmentation of the vertebrae.

Because of very narrowing lumen, bridging
bronchus causes respiratory distress in almost all
cases. Information of bronchial anomaly, degree
and length of the narrowing segment from imaging
studies are needed for surgical planning whether
tracheobronchial resection and re-anastomosis could
be performed. Detection of bridging bronchus in
patients with sling left pulmonary artery is very
important. Surgery of the pulmonary artery usually
yields satisfactory outcomes in patients with sling left
pulmonary artery alone but notin the cases associated
with bridging bronchus.

Bridging bronchus was difficult to be
diagnosed from plain chest radiographs without
high kV filtered and magnified technique.®® In earlier
literatures, the diagnosis was usually made at autopsy.
Bronchography had been the gold standard. We
reported two infants who had bridging bronchus and
their chest radiographs revealed some diagnostic

clues.

Case report
Case 1
A 1900 grams male neonate, born from normal

delivery of 34-week gestation at another hospital.
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He had transient tachypnea in the newborn without
need of intubation. Persistent opening of foramen ovale
and noisy breathing were detected when he was
3 months old. On the 4" month he was referred to
King Chulalongkorn Memorial Hospital because of
pneumonia with respiratory failure. He had problem
of secretion obstruction, atelectasis and could not be
extubated. Rhonchi at both lungs and wheezing in
left lower lobe were heard. His chest radiographic
series showed poorly outlined lower trachea and left
main bronchus, repetitive atelectasis of the right
lower lobe, left upper lobe and left lower lobe, and
occasional hyperinflation of right upper lobe (Figure1).
The course of right lower lobe bronchus was rather
parallel than converging to the right main bronchus.

Bronchoscopy revealed narrowing of the left main

Figure 1. Case 1: Atelectasis of the right lower lobe
and the left lung was noted. The course of
right lower lobe bronchus (arrow) was more
parallel to that of right main bronchus

(arrowhead) rather than converging to it.
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Figure 2. Case 1: Lateral view of barium swallowing
showed indentation on anterior wall of the
esophagus (arrow) by sling left pulmonary

artery.
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bronchus, bronchomalacia of the right main bronchus
and mentioned abnormally small sizes of the right
upper lobe and intermediate bronchi. Barium
swallowing suggested sling left pulmonary artery
(Figure 2). Spiral CT under chloral hydrate sedation
and spontaneous respiration was performed with 3D
reformation (Figure 3a,b). It showed a long narrowing
segment of the left main bronchus and anomalous
origin of the right lower lobe bronchus arising from
the left main bronchus at T6 level with inverted-T
appearance of the pseudocarina. The right bronchial
angle was 69 degrees and the left bronchial angle
was 61 degrees. The diagnoses were bridging
bronchus and sling left pulmonary artery. He was
treated conservatively. His second admission was at
6 months old from recurrent pneumonia. He was

intubated and, he was discharged a week later without

Figure 3a,b. Case 1: Coronal view, 3D reformation of tracheobronchial tree in shaded surface display (3a) and

minimal intensity projection (3b) revealed narrowing right (R) and left (L) main bronchi and low

position of the inverted-T appearance of the pseudocarina (arrow) giving off bridging bronchus

(B) traversing the mediastinum to right lower lobe. Note also narrowing proximal segment of the

bridging bronchus (arrowhead).
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any consequence. Currently, he is 13 months and

doing well, maintained with bronchodilator.

Case 2

A female neonate, born from normal delivery
at 38-week gestation, weighed 2250 grams at birth,
hadimperforate anus with rectovestibular fistula, which
was corrected at age of 8 weeks. Her right forearm
was shorter than the left and the right thumb was
rudimentary. Ten days after surgery, she developed
dyspnea and tachypnea without fever. Chest
radiograph showed perihilar and right lower lobe
opacities. She was treated with erythromycin for 10
days and was having clinical improvement. She
developed the second episode of respiratory distress
with fever when she was 11 weeks old, on continuous
medication. Suprasternal and substernal retraction
were observed and medium crepitation from both
lungs were heard. Her chest radiographic series

showed poorly outlined tracheobronchial tree,

Figure 4. Case 2: The course of right lower lobe

bronchus (arrow) was less vertical than
usual. It reached right side of the
mediastinum at T7-8 level. The right

main bronchus was poorly seen.
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repetitive atelectasies of right lower lobe and left lung
with mediastinal shift to the left. The atelectatic right
lower lobe facilitated a visualization of an abnormal
course of right lower bronchus that was less vertical
than normal, reaching right side of the thoracic spine
at T7-T8 level (Figure 4). The right main bronchus was
not well visualized. An abnormal segmentation of the
lower thoracic and the lumbar vertebral bodies were
noted. Spiral CT scan was performed under sedation
with chloral hydrate. She was intubated and had
Ambu-bag assisted ventilation during the scanning.
Reformation image from CT scan was unsuccessful
due to misregistration from respiratory motion.
However, raw data images revealed right lower lobe
bfonchus, originating from very narrow left main
bronchus and horizontal course of the bronchus to
the left lung. Persistent left SVC was identified. No
pulmonary sling was presented. Two weeks later
bronchography was performed to demonstrate the

airway in coronal plane for treatment planning. Her

Figure 5. Case 2: Bronchography revealed narrowing

left main bronchus with additional proximal
constriction (arrow), low position and
inverted - T appeance of pseudocarina and

the bridging bronchus (arrowhead).
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bronchogram, using 2 ml of lopromide 300, verified
bridging bronchus with carina at T4-5 level and
pseudocarina at T6 level, inverted-T appearance of
pseudocarina, narrowing the whole length of the left
main bronchus with additional focal constriction at
proximal site (Figure 5). The right bronchial angle was
71 degrees; the left bronchial angle, 62 degrees.
Her respiratory symptoms were treated conservatively.

The patient is now 9 months old.

Discussion

The two patients in our report had bridging
bronchus with other associated anomalies. Their
presenting symptoms were respiratory distress due
to congenital narrowing of the tracheobronchial tree,
exacerbated by lower respiratory tract infection.

“Bridging bronchus” is a bronchial branch to
right middle and lower lobes ? or to the entire right
lung,” originated from the left main bronchus, typically
at lower thoracic level than the carina. It has wider
bronchial angles producing inverted-T appearance of
the pseudocarina.®*” The normal level of the carina
is T3-T4 at birth; and T4-T5, at about 2 years of age.®
Normal bronchial angles for infants and young children
were 31 + 5 degrees for the right, and 49 + 7 degrees
for the left . The pseudocarina of bridging bronchi
were noted at T5-6 or T6-7 and reported bronchial
angles were 76 degrees and 51 degrees for the right
and left, respectively. ® In our cases the pseudocarina
were both at T6 level; right bronchial angles, 60
degrees and 71 degrees; and the left bronchial angles,
61 degrees and 62 degrees.

Bridging bronchus is significant because it
usually causes severe respiratory distress. Long

narrowing segment of the tracheobronchial tree was
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originated from the absence of pars membranacium
producing complete cartitaginous ring.“%'*"

Findings of bridging bronchus from chest
radiographs were unrewarding and variable®*811319
that included normal finding, patchy infiltrates,
repetitive atelectasis, cyst-like lucent region,
generalized hyperinflation, unilateral aeration
disturbance, dextrocardia, poorly-defined column of
trachea. They might not show narrow tracheobronchial
tree and inverted-T appearance of the pseudocarina.
In both cases, repetitive atelectasis of the right lower
lobe and left lung were observed from series of the
chest radiographs. The atelectasis was caused by
narrowing fumen of the left main bronchus, more
compromised during respiratory tract infection with
edematous epithelial cells and secretion. The
atelectatic right lower lobe facilitated a visualization
of an abnormal course of right lower lobe bronchus
thatwas more parallel to that of the right main bronchus
than converging to it. Even the right main bronchus
was not clearly shown, the less vertical course of the
rightlower bronchus could be observed. The abnormal
bronchial course was not appreciated during inflated
right lower lobe.

Most of the reported cases were associated
with sling left pulmonary artery.®4%'%? |t was
recommended to evaluate the tracheobronchial tree
in all of the patients,who have sling left pulmonary
before operation, to rule out bridging bronchus or other
airway anomaly. High kV and filtered technique with

©9 were recommended. However, in our

magnification
case we first found anomaly of the airway and later
discovered the vascular anomaly. We found sling left
pulmonary artery in one case and persistent left

superior vena cava in the other.
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Bronchoscopy and bronchography were the
modalities of choice for diagnosis of congenital
bronchial anomalies but bronchography is being
replaced by spiral CT."" Controlled ventilation of the
patient during the scanning process is more promising
to yield the informative reformation.

Spiral CT scans were performed with
spontaneous breathing in case 1 and with assisted
Ambu bag ventilation in case 2. Using shaded surface
display (8SD) and minimum intensity projection (MIP)
reformation technique, the abnormal airway in case
1 was clearly demonstrable. In case 2, because of
moderate dyspnea, the reformation was unsuccessful,
but from raw data the abnormal airway anatomy could
be diagnosed.

Magnetic resonance imaging has no rcle in
evaluation of the airway because respiratory motion
causes lower spatial resolution and the 3D image of
the tracheobronchial tree from magnetic resonance
imaging is unsatisfactory.

Associated anomalies should be searched for
in all cases of bridging bronchus, particular sling left
pulmonary artery.®*#'"'? Other associated anomalies

are imperforated anus'(z,s.z:,e.m)

abnormal segmentation
of the spine,®"*™ congenital heart disease (ASD, VSD,
PDA),*""" absence of the gallbladder,” horseshoe
kidney," bilobed right lung with the upper and middle
lobes being fused,?**'® and monolobed one or both
lungs."” In our cases, the first patient had sling left
pulmonary artery and persistent opening of foramen
ovale, and the second had anorectal malformation,
abnormal segmentation of the spine, anomaly of the

limb and persistent left SVC.

Conclusion
Bridging bronchus is a rare airway anomaly

which is difficult to diagnose from plain chest
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radiograph. However, there are some subtle findings
that give substantial clues. Repetitive atelectasis of
right lower lobe and the left lung, and visualization of
abnormal course of right lower bronchus more parallel
to the right main bronchus in the newborns or infants
with recurrent dyspnea and/or pneumonia should

suggest a diagnosis of bridging bronchus.
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