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Dale L Bailey PhD
Department of Nuclear Medicine,
Royal North Shore Hospital
and Faculty of Health Sciences,
University of Sydney, Sydney, Australia

SPECT ventilation (V) and perfusion (Q) lung scanning
has been re-introduced in recent years for the investigation
of pulmonary embolism (PE). SPECT V/Q scanning has
been shown in numerous small clinical trials to offer
similar (or better) sensitivity and equal specificity as CTPA
in PE, while conferring a lower effective radiation dose.
Additionally, there are no contraindications for SPECT V/
Q whereas CTPA suffers from potential technical problems,
contrast allergy and high radiation dose to young female
patients. Technegas® (Cyclomedica-Sydney, Australia)
proves an excellent ventilation agent for SPECT due to
the favourable imaging characteristics of **™Tc, the small
(<200 nm) particle size of the technegas particles, and the
fact that the distribution in the airways remains static with
little or no clearance over the duration of the SPECT data
acquisition. SPECT scanning has numerous advantages
over planar scans such as ability to accurately co-register
the two data sets, perform a subtraction of residual venti-
lation from the perfusion scan, and calculate the V:Q ratio
which can be displayed as a parametric image.

This paper explores further applications for V/Q scan-
ning beyond investigation of PE, especially when com-
bined with low dose CT scanning on a modern SPECT/
CT device. We have used SPECT/CT V/Q to examine

anatomical segmentation of the lungs into lobes to derive

V and Q measures of relative lobar function. These are
being used to aid in surgery planning in patients with lung
cancer and compromised pulmonary status. A prospective
trial, PELICANS (Prospective Evaluation of Lung Imaging
in CANcer Surgery) is about to enrol international sites to
contribute to a study that is designed to assess the accuracy
of the prediction of loss of function after pneumonectomy
or lobectomy. We have also used SPECT/CT V/Q scanning
combined with radiation treatment plans and radiotherapy
beam fields to look at the functional changes in V and
Q, and V:Q, in response to radiation in the treatment of
thoracic neoplasia. Those parts of the lung receiving higher
doses of radiotherapy (>40 Gy) demonstrated a relative
decrease in V:Q. We have also used the V:Q ratio images
to derive “embolic burden” which is a composite of the
volume of lung displaying an altered V:Q ratio (>2.0) as
well as the decrease in perfusion to the affected portion of
lung.

Finally, we demonstrate that an unmodified Technegas
generator can be effectively used to manufacture [%¥Ga]-
Galligas for use in PET imaging. In combination with
[%8Ga]-MAA for PET perfusion measurement, the V/Q scan
can be carried out using PET. The potential advantages of
PET V/Q scanning over SPECT include:

® High signal sensitivity = Improved image quality;
® Higher PET spatial resolution than SPECT;
® Short ty2 (68 mins) — allows multiple scans on a
single day;
® Quantification well established;
® Respiratory gating for improved image resolution;
® Possibly faster acquisitions.
We see PET/CT V/Q scanning as an ideal research tool for

future investigations of the function of the lungs.
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