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Dear Sir,
We read with great interest the manuscript of Das et al.

about the role of perfusion SPECT/CT in the detection of
pulmonary embolism (PE) in COVID-19 patients with
moderate/high probability of PE [1]. Although this kind of
studies generally employs a combined ventilation/perfusion
(V/Q) approach to assess the presence of pulmonary embo-
lism, during the COVID-19 pandemic safety concerns led to
discordant opinions on the “routine” V/Q protocols [2] and
only recently some societies suggested the possibility to inte-
grate ventilation in specific and selected circumstances [3].
However, the experience of Das et al. well demonstrated
how even the perfusion alone could play a possible role in
the study of these complex and delicate cases [1]. Indeed,
one of the main complications of COVID-19 is related to
diffuse and localized thromboembolic events, particularly in-
volving the pulmonary microcirculation, and functional per-
fusion studies coupled with CT images (SPECT/CT) can sig-
nificantly help in the prompt detection of these cases.
Moreover, it can eventually shed light on the peculiar pheno-
type described in the routine practice, characterized by severe
hypoxemia with relatively preserved lungs at CT, the so-
called happy hypoxic state [4]. The previous employment of
other perfusion techniques (e.g., dual-energy CT) showed pe-
culiar vasodilation phenomena without embolic defects in

consolidated lungs during COVID-19 pneumonia [5]. This
stressed on one hand the need for functional studies, suggest-
ing possible interpretative keys for the already mentioned
“happy hypoxic” patients, and on the other hand supporting
the putative role of more safe and “infection-free” procedures,
as the perfusion-only studies. In our experience of primary
center facing the different phases of the pandemic in Italy,
the Nuclear Medicine Unit of ASST Monza approached this
urgent issue by the employment of perfusion SPECT/CT with
99mTc-macroaggregated albumin (MAA), offering the op-
portunity to measure the regional lung perfusion without aero-
solization risks. Interestingly, in our series, two anecdotal
cases demonstrated segmental perfusion defects with normal
parenchyma at CT images (Fig. 1, panel a), eventually asso-
ciated with focal areas of increased perfusion in consolidated
and hypoventilated lung regions (Fig. 1, panel b). These func-
tional and morphological modifications could help in the de-
tection of suspected pulmonary embolisms, as well as in the
definition of functional and radiological modifications that
can partly explain the happy hypoxic phenomenon. Finally,
SPECT/CT findings confirm the evidence of an increased per-
fusion around areas of lung consolidation [5], contributing to
depicting the great heterogeneity of functional imaging pat-
terns in COVID-19 pneumonia [6], that partly explain the
“atypical” presentations of these specific cases of acute respi-
ratory distress syndromes (ARDS). These observations stress
the putative role of perfusion SPECT/CT in shedding light on
the physio-pathogenesis of microvascular dysfunction in
COVID-19, eventually helping in the detection of patients
with worse outcome.
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Fig. 1 Axial MAA-lung perfu-
sion SPECT/TC. A 57-year-old
male patient admitted to our hos-
pital with ARDS due to bilateral
SARS-CoV-2 pneumonia. MAA-
lung perfusion SPECT/TC con-
firmed the pulmonary embolism
(elevated D-dimer and clinical
symptoms), showing segmental
baso-lateral perfusion defect of
the right lower lobe, that was
normally aerated at CT images
(asterisk; panel a). In the second
patient, a 48-year-old male ad-
mitted for the same reasons,
SPECT/CT lung perfusion
showed an increased perfusion in
consolidated or hypoventilated
lung regions compared to the
normally inflated ones (panel b)
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