
E D I T O R I A L

Ventilation–Perfusion Lung Scanning:
Stuck in a Rut?

The methodology for high-quality ventilation–perfusion
(V/Q) imaging is available at almost all nuclear medicine sites
in the United States and throughout the world. However, a large
number of the sites continue to use older techniques, originally
introduced over 40 y ago. This results in lower-accuracy im-
aging for pulmonary embolism, when more modern ap-
proaches can achieve accuracy equal to or greater than CT
angiography, which has become the de facto standard in recent
years.
Perfusion lung scanning has been done with 99mTc-

macroaggregated albumin since 1964 (1). This agent has been
successful, and although albumin microspheres have also
been used, the quality of the imaging of lung perfusion is
limited by instrumentation and not by the radiopharmaceu-
tical.
Ventilation imaging was initially done with 133Xe, beginning

in 1969 (2), although at that time radioaerosols were also be-
ginning to be studied. Since then, several different approaches
to ventilation imaging have been studied, including 81mKr,
aerosols with different radiopharmaceuticals, and more re-
cently Technegas (Cyclomedica Ltd.). 133Xe ventilation imag-
ing is generally less effective than radioaerosols in evaluations
for pulmonary embolism because of greater technical com-
plexity, limited views without SPECT capability, problems
with patient tolerance, and difficulty in studying patients on
ventilators.
The radiopharmaceutical used in the initial radioaerosol

studies was human serum albumin or derivatives of albumin.
Several other tracers were investigated, including dieth-
ylenetriaminepentaacetic acid (DTPA), pyrophosphate, and
various colloids. Interestingly, although the conclusions in
these papers were that pyrophosphate and colloid resulted in
higher-quality studies (3), it was DTPA that was widely
adopted. This was probably because the nebulizer manu-
facturers used it in their clinical trials and it was suggested
in the package insert. The major disadvantage of DTPA is
rapid washout, which can occur in patients with in-
flammatory lung disease.
In the mid 1980s, investigators began to look at the fea-

sibility of SPECT imaging for V/Q studies (4). Perfusion

studies were done with 99mTc-macroaggregated albumin, and
ventilation studies were done with 99mTc-human serum al-
bumin. The results were tantalizing but did not have a com-
parison with a gold standard, and these initial studies had
little impact on practice. This began to change in the early
2000s. Several papers were published suggesting that V/Q
imaging should be done using SPECT (5–7). More recently,
Gutte et al. (8) convincingly demonstrated that V/Q SPECT
was more accurate than CT angiography in a head-to-head
study in which CT angiography was done immediately after
V/Q SPECT using the same system, a Symbia SPECT/CT
scanner (Siemens). The agents used were 99mTc-macroag-
gregated albumin and 81mKr. Similar results have been
reported using 99mTc-macroaggregated albumin and Techne-
gas (9). Although neither 81mKr nor Technegas is available
in the United States, it is feasible to do ventilation
SPECT imaging with 99mTc-DTPA (10) and with 99mTc-sul-
fur colloid (11).
This editorial is not intended to be a comprehensive review

of SPECT lung scanning. Rather, it is intended as a wake-up
call for nuclear medicine sites to carefully look at their practice
and seriously consider changing from V/Q planar imaging to
SPECT. At the University of Iowa we have been doing venti-
lation imaging with 99mTc-sulfur colloid since 2000. We started
doing V/Q imaging with SPECT 2 y ago, and our results appear
to reflect the reports in the literature. The overall time for the
study is about the same as for planar imaging, and there is less
need to constantly reposition the camera during the study. In
addition, the approach has been well accepted by the technol-
ogists.
It is now clear that V/Q SPECT is the better way to image for

pulmonary embolism. V/Q SPECT is recommended as the
standard of care by the European Association of Nuclear
Medicine, but adoption of V/Q SPECT has been slow in the
United States. The reticence seems to have stemmed from
confusion about the approach to interpretation of the studies.
This issue appears to have been solved, and there are solid
recommendations in the European literature (12) that eliminate
the probability categories and in essence use a binary reading
for presence or absence of pulmonary embolism. In our prac-
tice, V/Q SPECT has significantly reduced the number of in-
determinate studies and also increased confidence among
readers.
It is now time to move past the PIOPED approach for V/Q

imaging and adopt the most modern methodology.
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