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Case Report

Lobar Bronchial Rupture with Persistent Atelectasis after Blunt Trauma
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Rupture limited to the lobar bronchus from blunt trauma is especially rare, and the symptoms are light so diagnosis is difficult. In a

patient who visited the hospital complaining of shortness of breath after falling down, atelectasis continued in the chest x-ray. Four days

after visiting the hospital, a left upper lobar bronchial rupture was diagnosed through a bronchoscopy and 3 dimensional chest compu-

terized tomography. When diagnosis is delayed in the case of a rupture limited to the lobar bronchus, bronchial obstruction can occur

from the formation of granulation tissue, so regular monitoring is important. Therefore, when atelectasis continues after blunt trauma, it

is important to differentially diagnose a lobar bronchial rupture through tests such as bronchoscopy.
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Tracheobronchial injury from blunt trauma was reported by
Seuvre in 1873.[1] There is a growing trend for this kind of trau-
ma due to the development of modern civilization and various
injuries, but it is still very rare.[2,3] Most occur in the trachea
and main bronchus and the symptoms are severe, so a quick di-
agnosis and treatment is possible. However, ruptures limited to
the lobar bronchus are very rare and the symptoms are also not
severe, so in many cases, it is difficult to diagnose. Hence, the

authors are reporting the following case.

Case Report

A 70-year-old female patient visited the hospital emergency
room after falling from a 2 m ladder and bumping her chest on

the ground. At the time of the hospital visit, her vital signs were
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stable and the patient only complained of shortness of breath
and pain in front of her chest. From the chest auscultation, the
breath sound in both lungs had slightly decreased.

In the laboratory examination, Hemoglobin, 9.9 g/dL; Hematocrit,
31.3%; and white blood cells, 8,350 /ul. Liver function test and
urinalysis were within normal range, and arterial blood gas anal-
ysis was as follows: pH, 7.3; PCO2, 36.7 mmHg; PO2, 55
mmHg; Sa02, 88%; and HCOs3, 22.3 mmol/L. The acidosis and
slight hypoxia were observed. In the chest x-ray (Fig. 1) and the
chest computed tomography (CT), there was a right 4 - 10th left
3 - 8th rib fracture, right. Pneumothorax, multiple nodules in
both lungs, and heterogeneous consolidation in the left upper,
right middle, and right low lobe. A right chest tube was inserted
to treat the right pneumothorax. Sputum assay was performed to
differentiate active pulmonary tuberculosis, and antibiotics
treatment was started under suspicion of pneumonia. The right
pneumothorax improved 2 days after the chest tube insertion.
However, despite the antibiotics treatment, the atelectasis of the
left upper lobe had not improved in the chest x-ray performed on
the 4th day after her initial hospital visit (Fig. 2); therefore, a
bronchoscopy was performed to verify the cause and to admin-
ister a treatment.

In the bronchoscopy test (Fig. 3), the left upper bronchus had
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Fig. 1. Chest X-ray on admission shows consolidation of left upper
and right low lobe.

Fig. 2. Chest X-ray on 4th hospital day shows persistent left upper
lobe atelectasis.

become narrow in a pursed lip shape, and the bronchoscope
could not be inserted further due to a narrow cavity. There was
no observation of bleeding or secretion and any other granulation
or scar tissue around the narrowed area. A left upper bronchial
rupture was suspected, and no other abnormalities were dis-
covered in other areas. A chest 3D CT with an airway re-
construction test was performed for a more accurate diagnosis.

In the chest 3D CT with the airway reconstruction (Fig. 4), focal

Fig. 3. Bronchoscopy shows stenosis of the left upper bronchus or-
ifice (black arrow).

stenosis was observed in the left upper lobar bronchus thereby
confirming a lobar bronchial rupture.

The patient showed minor symptoms from the lobar bronchial
rupture, so follow-up monitoring was decided. If the symptoms
became worse or the stenosis progressed in the follow-up bron-
choscopy, stent insertion would be considered. On the other
hand, tubercle bacillus was identified in the sputum assay so
treatment for pulmonary tuberculosis was started, and the hypo-
xia and dyspnea symptoms improved so the patient was dis-
charged from the hospital. We planned to follow up the patient
at 4-month intervals, and chest x-ray which was took at the first

visit showed persistent left upper lobe atelectasis.

Discussion

Tracheobronchial injury from blunt trauma is very rare. S.
Bertelsen et al. conducted a trauma autopsy on 1,178 subjects
for 5 years from 1961-1966, and tracheobronchial injury was
found in 33 subjects so the incidence rate of tracheobronchial in-
jury from blunt trauma was reported to be around 2.8%.[2,3]
Riyad Karmy et al. stated that the percentage of tracheobron-
chial injury from blunt trauma is around 0.5%-2%.[4] When the
frequency of tracheobronchial injury caused by blunt trauma is
examined according to location, the reported percentage is cer-
vical trachea 4%, distal thoracic trachea 22%, right main stem
bronchus 27%, left proximal main stem bronchus 17%, complex
injuries involving the trachea and mainstem bronchus 8%, and
lobar bronchus 16%.[2,5] Therefore, there is very low possi-
bility that rupture will occur in the left upper lobar bronchus

from blunt trauma as was the case in this report. There are three
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Fig. 4. Chest 3D computed tomography with airway reconstruction shows obstruction of left upper bronchus (yellow arrow).

possible scenarios for the mechanism of tracheobronchial injury
from blunt trauma as follows. First, the chest wall is stretched
horizontally due to the strong pressure in the front and back
causing tension in the trachea and bronchus. The second scenar-
io is due to a rapid increase in intratracheal pressure, and this oc-
curs when pressure is applied to the chest with the glottis closed.
The third scenario is due to the acceleration and rapid deceler-
ation of the trachea structure.[2,6,7]

As this patient had a history of pulmonary tuberculosis, diag-
nosis of stenosis of trachea due to tuberculosis could be speculated.
But most cases of endobronchial tuberculosis shows swelling, ede-
ma, ulcer, or fibrotic change of bronchial mucosa during bronchoscopy.[§]
But our case didn’t show above findings, so possibility of endo-
bronchial tuberculosis seems to be low.

The clinical features of tracheobronchial injury from blunt
trauma were divided into two groups by Kirsh et al., and the cri-
teria are damage to the mediastinum and pleura. When the me-
diastinum and pleura are damaged, severe dyspnea, pneumo-
thorax, mediastinum emphysema, subcutaneous emphysema,
productive cough, and even shock can appear in serious cases,
while patients with no damage to mediastinum and pleura have
nearly no symptoms.[3,7,9] Trachea or main bronchial ruptures
are commonly accompanied by damage in the mediastinum or
pleura and there are severe symptoms so diagnostic measures
such as a bronchoscopy and treatment are relatively prompt.
However, bronchial ruptures limited to the lobar bronchus com-
monly are not accompanied by damage to the mediastinum or
pleura, so there are no symptoms or the symptoms are slight.
The incidence rate is also very rare so it can be overlooked with-
out any particular treatment in contrast to trachea or main bron-

chial ruptures. Such overlooked lobar bronchial ruptures can

lead to bronchial obstruction as the granulation tissue grows in
the ruptured area over a certain length of time, and there can be
complications such as lung parenchymal necrosis or infection
below the ruptured bronchus.[2,9,10] Therefore, a quick and ac-
curate diagnosis is important in cases of bronchial ruptures lim-
ited to the lobar bronchus occurring after blunt trauma.

Even in this case presented here, bronchial rupture was not
suspected at first with just the vital signs and symptoms ex-
hibited by the patient. However, when the patient was hospi-
talized for multiple ruptures, the follow-up chest x-rays showed
that atelectasis had continued, and the subsequent bronchoscopy
showed a left upper lobar bronchus rupture so the diagnosis was
confirmed through a 3D chest CT.

The treatment options for bronchial injury are a surgery, stent
insertion and conservative management. For severe injuries,
early surgeries are reported to have good long term outcomes.
But surgery itself may have serious complications such as a
post-operative infection, longer intensive care unit stay, and
anastomotic dehiscence, and the patient may suffer long term ad-
verse outcomes, including airway stenosis, phonation problems
from injuries to the larynx, and recurrent laryngeal nerves.[2,4,11]
A bronchial stent placement is a minimally invasive alternative to
surgery, avoiding unwarranted thoracotomies and providing bet-
ter quality of life. But stent placement also has complication such
as bleeding, bronchial rupture, stent displacement, granuloma
formation, and mucus impaction.[12,13] For the bronchial injury,
the bronchus may be filled with fibro-granulation tissue as time
passes and it can cause an airway stenosis or a complete bron-
chial obstruction. It can also result in recurrent pneumonia.
These complications can occur varying times, from 2 weeks to

20 years, and median time took is 6 months. So it is important to



follow up carefully for a long time.[11,14]

In conclusion, a rupture limited to the lobar bronchus occur-
ring after blunt trauma can be overlooked due to difficulty in the
diagnosis, and because the appropriate treatment is not per-
formed, the symptoms can worsen and complications can occur.
Therefore, in patients with blunt trauma to the chest, a more
careful observation is needed even though the symptoms may
not be severe, and when atelectasis is continually observed in
the chest x-ray despite treatment, further tests like a broncho-

scopy or 3D CT may be necessary.
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