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IMAGING GAMUT
Ventilation-Perfusion Scanning before and after
surgery in a patient with a carcinoid tumour
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Background A 50-year-old woman was
admitted to the accident and emergency
department with acute onset of shortness of
breath. There were no other associated
symptoms and her past medical and surgical
history was unremarkable. The chest
radiograph on admission was found to be
normal (Figure 1). Ventilation-perfusion (VQ)
lung scan was requested to exclude pulmonary
embolism.
Procedure

Lung ventilation scanning with

99mTc-DTPA

aerosol followed by lung perfusion

scanning with 99mTc-MAA were performed.
Images were acquired in the four routine
projections including the anterior, posterior,
and right and left posterior oblique (Figure 2).
The patient also had a CT scan performed
subsequent to the VQ scan (Figure 3).
Follow-up investigations included a chest x-ray
10 days after surgery with a VQ scan
performed 21 days after surgery.
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Figure 1 Normal chest radiograph on
admission

Findings The initial VQ lung scan showed
complete loss of ventilation and marked,
diffuse reduction in perfusion in the left lung
whereas the right lung appeared normally
ventilated with normal perfusion. Patients with
endobronchial tumours, frequently have
impaired
pulmonary
function,
usually
secondary to chronic airway obstruction [1].
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Figure 3 CT scan of the patient showing a
round endobronchial lesion, 17mm in size,
completely obstructing the left main
bronchus (arrow) and narrowing the left
pulmonary artery

Figure 2 Ventilation-Perfusion lung scan
images in anterior, posterior, left posterior
oblique and the right posterior oblique
projections (top to bottom) with perfusion
images in the left-hand column and
ventilation images in the right-hand column.
There is a complete loss of ventilation with
faint diffuse reduction in perfusion in the left
lung with normal perfusion and ventilation
in the right lung
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In this patient the VQ scan showed unilateral
loss of ventilation in one lung with markedly
diminished but better perfusion. The VQ scan
appearances were highly suggestive of an
endobronchial tumour primarily compromising
the ventilation [2, 3]. In order to confirm this
suspicion, the patient had a CT of the chest
performed (Figure 3), which showed a welldefined endobronchial lesion causing complete
obstruction of the left main bronchus and
narrowing the left pulmonary artery with no
other abnormality found elsewhere. The CT
scan appearances were consistent with an
endobronchial tumour.

Conclusion The unilateral loss of ventilation
with relatively better perfusion seen on the
VQ lung scan suggested the possibility of an
endobronchial lesion as the underlying cause
for the scan appearances. This was later
confirmed by the patient's CT scan, which
clearly showed an endobronchial tumour. The
patient’s condition remained stable for the
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Figure 4 Chest radiograph showing
complete collapse of the left lung
next 24 hours while awaiting biopsy of the
lesion, but then there was a quite sudden
deterioration in her clinical condition. An
emergency
chest
radiograph
revealed
complete collapse of the left lung (Figure 4).
Bronchoplasty, which the recommended
treatment of choice [4-7] was performed on
an emergency basis. The patient showed rapid
clinical improvement following surgery.
Histological examination of the lesion
confirmed the diagnosis of a bronchial
carcinoid tumour.
Ventilation scintigraphy is recommended as
the appropriate imaging modality for
predicting postoperative lung function [8].
Follow-up VQ lung scan 3 weeks after surgery
showed normal ventilation and perfusion to
both the lungs (Figure 5). A chest radiography
10 days after surgery was also normal showing
a fully expanded left lung (Figure 6).
Comments In symptomatic patients with a
normal chest x-ray, the VQ lung scan is the
investigation of choice in for the diagnosis of
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Figure 5 VQ scan performed 3 weeks after
surgery showing normal perfusion and
ventilation in both the lungs. Top to bottom:
images in anterior, posterior, left posterior
oblique and the right posterior oblique
projections; perfusion images on the left,
ventilation images on the right
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Figure 6 Chest radiograph 10 day after
surgery showing a fully expanded left lung

pulmonary embolism. However, the procedure
often picks up other likely pathologies
including tumours, which may primarily
compromise pulmonary pulmonary perfuion
or ventilation unilaterally.
A relative loss of perfusion or ventilation to a
lung, may be crucial to the likely diagnosis as
evidenced by this case which graphically
demonstrates the value of VQ lung scanning
in such a scenario. The VQ scan findings
suggested an endobronchial tumour due to the
loss of ventilation with relatively preserved
perfusion. It is important to communicate such
findings to the referring clinicians because
early and timely intervention may have a
dramatically successful clinical outcome. The
VQ lung scan may ocasionally provide a clue
to the initial diagnosis but more importantly,
it is a valuable objective tool for the postopertaive assessment of lung function.
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