
Patient history
An 18-year-old male presented with recurrent
episodes of massive haemoptysis. He expectorat-
ed three cups of bright red blood over a 24-hour
period without haemodynamic failure. He also
complained of shaking fever, left chest pain more
prominent on breathing, fatigue and malaise. He
had experienced a weight loss of 3 kg over a 2-
week period. He denied dyspnoea, sputum
production, tobacco smoking and any contact
with tuberculosis patients. 

On physical examination, the patient was
apparently in good health, with a body tempera-
ture of 38°C, pulse rate 90 beats·minute-1, 
blood pressure 130/80 mmHg, a respiratory rate
of 22 breaths·minute-1 and oxygen saturation
98% on room air. There was no clubbing 
or lymphadenopathy. Auscultation disclosed
diminished breath sounds at the left lower
hemithorax. The remainder of the physical exam-
ination was unremarkable. 

In the past, the patient had been occasional-
ly treated for lower respiratory infections because
of cough and mild sputum production since the
age of 15 years. 

Laboratory investigation showed a
haemoglobin level of 124 g·L-1, a white blood cell
count of 6.0x1012·L-1 (92% neutrophils, 5% lym-
phocytes), a haematocrit of 0.37, a platelet count
of 278x1012·L-1. Prothrombin time and inter-
national normalised ratio were within normal
limits. Sedimentation was 60 mm·hour-1. His rou-
tine biochemical investigations, which included
renal and liver functions, and urine analysis, were
all normal. 

His chest radiography and computed tomog-
raphy (CT) scans are shown in figures 1 and 2. Fibreoptic bronchoscopy revealed old blood clots

bilaterally in the bronchial tree and the left lower
lobe bronchus was completely obstructed with a
blood clot. However, there was no active bleeding.
A bronchoalveolar culture proved negative for
fungal and acid-fast bacteria. 
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Task 3
What other diagnostic investigation
would you suggest for suggest?
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Figure 1
Chest radiograph at presentation.

Figure 2
CT of the patient.

Task 1
Interpret the chest radiograph.

Task 2
Interpret the contract-enhanced CT
scan.
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Treatment and clinical course
Intravenous cefuroxim sodium 750 mg t.i.d. and
clarithromycin 500 mg b.i.d. was initiated on
admission, which resulted in regression of fever,
resolution of haemoptysis and improvement of
the clinical situation. 

The decision was made to excise the seques-
trated segment after definite diagnosis for two
main reasons:

1. to prevent recurrent massive haemorrhage
into the bronchi, oesophagus or pleural cavity and
a fatal outcome in the future; and

2. to prevent infective complications with the
non-tuberculous bacteria, Mycobacterium tuber-
culosis, nocardial or fungal agents [1, 2].

Some 15 days after presentation, the patient
underwent a left lower lobectomy. On exploration,
there was marked enduration on posterior and
lateral segments of the left lower lobe. 

A 2–3-cm diameter extrapulmonary nodule
on the posterior thoracic wall was excised (figure
4). 

Answer 1
The chest radiograph at admission shows a
well-defined non-homogenous opacity of 
4–5 cm located adjacent to the left hemidia-
phragm. 

Task 4
What does the aberrant artery seen
on CT supply?
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Answer 2
The CT scan of the chest shows a mass lesion of
10 cm in diameter, with lobulated borders at
the left lower lobe adjacent to the descending
aorta. Cystic areas were remarkable. An aber-
rant artery from the aorta was also seen (arrow).
Areas of contrast enhancement can be seen
within the mass.

Answer 3
An aortography was performed with a pre-
sumed diagnosis of bronchopulmonary
sequestration (figure 3). 

Figure 3
Aortogram of the patient.

Task 5
What is your diagnosis?

Answer 5
Bronchopulmonary sequestration.

Answer 4
The aortogram shows an aberrant vessel from
the aorta that supplies the sequestrated seg-
ment of the left lower lobe.

Figure 4
A 2–3-cm diameter nodule was observed on the
posterior thoracic wall on exploration (arrow).



A 1-cm diameter and 3-cm-long aberrant
branch from the descending aorta was observed
on operation (figure 5). 

The post-operative period was uneventful and
the patient left hospital on post-operative day 7
with no complications, and he remained healthy
7 months after the operation, without any com-
plaints. 

Pathology
Macroscopically, there were two haemorrhagic
lesions, which were 18x20x18 cm and 3x2 cm in
diameter. Microscopically, multiple cystic spaces
were observed, which contained foamy
macrophages and amorphous eosinophilic 
material in the first lesion (figure 6). Cyst walls
were lined with pseudostratified ciliated respira-
tory epithelium and alveoli were surrounded by
marked inflammation. Thick-walled systemic ves-
sels were also remarkable in the interstitium.

The second lesion, which was extralobary,
contained dilated and cartilage-bound bronchi
histologically and was surrounded by fibro-adi-
pose tissue. 

Discussion
Bronchopulmonary sequestration is a rare con-
genital malformation in which a portion of
pulmonary tissue is detached from the remainder
of the normal lung and receives its blood supply
from a systemic artery. Two forms of the anomaly
are commonly described: intralobar sequestration
(ILS) lies contiguous with normal lung parenchy-
ma and within the same visceral pleura; and
extralobar sequestration (ELS) is enclosed within
its own pleural membrane, usually in close prox-
imity to the normal lung, but sometimes within or
below the diaphragm. ILS is the most common
form of classic pulmonary sequestration and
accounts for 75% of all sequestrations [3]. ELS is
less common than ILS, accounting for ~25% of
cases [4]. The patient presented here had both ILS
and ELS, which is very rare in the literature [4]. 

The term sequestration was first introduced
by Pyrce in 1946 to describe a disconnected bron-
chopulmonary mass with anomalous arterial
supplies involving the lung [5]. There are many
variants of sequestration that do not strictly meet
these criteria. This spectrum ranges from normal
vessels supplying abnormal lung to abnormal ves-
sels supplying normal lung [6]. The sequestration
in the patient presented here can be classified as
type 3 according to Pryce’s original classification,
in which type an abnormal artery supplies only
the sequestered segment. Pryce has also
described two other types of sequestration: in type
1, there is an abnormal artery without sequestra-
tion; and, in type 2, abnormal artery supplies the
sequestered as well as the adjacent normal lung.   

Most patients with bronchopulmonary
sequestration present with recurrent acute pul-
monary infections, but usually not before
adulthood [7]. The presentation may be mistaken
for bronchiectasis or a lung abscess. It should be
noted that the patient can be asymptomatic, and
that sequestration can be discovered incidentally
on chest radiography [8]. The current patient had
experienced recurrent pulmonary infections since
the age of 15 years. Haemorrhage can occur in
the bronchial tree [9], oesophagus [10] or 
pleural cavity [11, 12]. Minor haemoptysis, usual-
ly occurring in association with infections, 
is a frequent presentation of the disease; how-
ever, massive haemoptysis [13–16], as in this
patient, is an extremely rare complication of 
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Figure 5
The aberrant branch from the descending aorta was
observed on operation (arrow).

Figure 6
Histological appearance of the resected specimen,
showing peripherally located compressed alveoli, a
cystic space lined by pseudostratified ciliated
respiratory epithelium and thick-walled systemic
vessels. Haematoxylin and eosin stained. Internal
scale bar=300 µm.



bronchopulmonary sequestration, and it can
even be fatal [9]. It results from rupture of the
abnormal pulmonary vessels in the affected lung,
caused by chronic recurrent infections and 
pulmonary hypertension, resulting from trans-
mission of systemic pressure to the affected lung. 

The most common radiographic presentation
of ILS is as a homogeneous opacity in the posteri-
or basal segment of a lower lobe, usually the left
and, almost invariably, contiguous with the
hemidiaphragm, as in the current patient [6]. Less
often, a cystic mass may be prominent in the base
of one lung. The CT findings consist most com-
monly of a well-circumscribed mass and, in some
cases, when the disease is complicated, cystic
areas, as seen in the present patient’s CT scan [6].
CT scans can also show aberrant vessels supply-
ing the sequestration [17].  

The pathogenesis of bronchopulmonary
sequestration is controversial. Some believe that
both ILS and ELS are embryonic in origin. That is,
separation of abnormally caudal foregut budding
from the tracheobronchial tree with retention of
embryonic systemic arterial connection [18, 19].
However, citing the infrequency of this finding in
neonates and stillborn infants [20, 21], some

investigators contend that very few (<5%) are
embroynic in origin and that an acquired cause
more appropriately explains the changes
observed [4, 21–23]. Chronic inflammatory pro-
cesses, such as pneumonia and tuberculosis [22
or foreign body aspiration [21], have been
hypothesised as causes of acquired ILS. According
to this view, the initial event in the formation of
intralobar sequestration is focal bronchial
obstruction. Persistence of the obstruction and
inflammation leads to the characteristic cystic
and fibrotic changes in lung parenchyma. The ini-
tial inflammatory process also interrupts
pulmonary blood flow into the affected lung seg-
ment; hypertrophy of systemic arteries then
results in “anomalous” vascular supply.  

The definitive diagnosis of sequestration is
classically based on the demonstration of an aber-
rant systemic arterial supply by angiography.
Magnetic resonance imaging [18, 19] and spiral
CT angiography [17] have also been used for non-
invasive diagnosis of the disease in recent years.
The treatment of choice should be surgical resec-
tion of the sequestrated segment in order to
prevent massive haemorrhagic and recurrent sup-
purative complications.  
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