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a b s t r a c t 

A 56-year-old man presented to the emergency department with shortness of breath dur- 

ing the COVID-19 pandemic. Chest computed tomography angiography (CTa) showed bilat- 

eral peripheral ground-glass opacifications classified as CO-RADS 5, but no pulmonary em- 

bolism. To analyze the possibility of CTa-undetectable pulmonary microthrombi and to rule 

out cardiac perfusion abnormalities, we decided to perform a rubidium-82 ( 82 Rb) PET/CT. 
82 Rb PET/CT imaging in this patient yielded uptake in the pulmonary areas of ground-glass 

opacification and showed corresponding findings between 

82 Rb PET/CT and CTa imaging 

without any signs of microthrombi despite the elevated d-dimer. Even in the areas of pro- 

found groundglass opacifications, the increased 

82 Rb uptake indicates that perfusion is ad- 

equate to acquire 82 Rb uptake in the pulmonary cells. 82 Rb PET/CT is a promising imaging 

technique and might extend the diagnostic potential of conventional nuclear and radiolog- 

ical imaging in detecting pulmonary microthrombi or other minor perfusion defects. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Since first emerging in China in late 2019, the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread
worldwide, overwhelming healthcare systems and resulting
in more than 150 million people getting infected and over
3.5 million deaths globally [1] . Severe coronavirus disease
2019 (COVID-19) typically starts 1 week to 10 days after the
onset of symptoms and presents with fever, dyspnea, and
hypoxia. Respiratory failure is the most common cause of
death in COVID-19. Major complications are pneumonia, mul-
tisystem organ failure, acute respiratory distress syndrome
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(ARDS) and venous or arterial thromboembolic complications
[2 ,3] . A hypercoagulable state associated with hyperinflamma-
tion is the most likely cause of these coagulation abnormali-
ties which are distinctive from disseminated intravascular co-
agulation. This particular hypercoagulable state has been re-
ferred to as COVID-19-associated coagulopathy [4 ,5] . 

Pulmonary embolism (PE) can worsen pneumonia or ARDS
associated respiratory failure. Autopsy studies have also
shown widespread microthrombi in alveolar capillaries both
in patients with and patients without segmental or subseg-
mental PE [6 ,7] . However, assessing patients for the occurrence
of microthrombi using conventional imaging is difficult due to
the small size of alveolar capillaries (5–10 μm) [8] . This may
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Fig. 1 – (A) Sagittal chest computed tomography angiography (CTa) with ground-glass opacifications (GGO) primary in the 
left lower lobe (arrow) and (B) axial chest CTa showing bilateral peripheral GGO in the right upper lobe and left lower lobe 
(arrows) classified as CO-RADS 5. C, coronal chest CTa. 

Fig. 2 – Axial images (A, PET; B, PET/CT fusion) with increased 

82 Rb uptake in the pulmonary areas of ground-glass 
opacification (GGO) primary in the right upper lobe and the left lower lobe (arrows). (C) Coronal fused PET/CT image with 

increased 

82 Rb uptake in the pulmonary areas of GGO primary in the left lower lobe (arrow) and physiological 82 Rb uptake 
in the left ventricle, stomach, and left subclavian vein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lead to underdetection of pulmonary thrombosis and might
keep the patient from potential beneficial treatment with an-
ticoagulation therapy. 

Therefore, PET/CT imaging with the perfusion tracer
rubidium-82 ( 82 Rb) may provide functional information re-
garding the alveolar perfusion in COVID-19 patients with
suspected pulmonary microthrombi and hence might guide
treatment decision-making. 

Case report 

A 56-year-old man presented to the emergency department
with shortness of breath during the COVID-19 pandemic. He
had been in his usual unremarkable state of health until 1
week earlier when he developed a cough, fatigue, and progres-
sive dyspnea. He also experienced a syncope twice. Oropha-
ryngeal polymerase chain reaction was positive for the SARS-
CoV-2 virus. Work up revealed a C-reactief proteïne of 9 mg/L,
an increased Alveolar-arterial gradient of 4.5 kPa and an el-
evated d-dimer of 4309 μg/L. Chest computed tomography
angiography (CTa) showed bilateral peripheral ground-glass
opacifications classified as CO-RADS 5 ( Fig. 1 ), but no pul-
monary embolism. The patient was admitted for oxygenation
support. 
To analyze the possibility of CTa-undetectable pulmonary
microthrombi that could explain the syncope and to rule out
cardiac perfusion and function abnormalities, we decided to
perform 

82 Rb PET/CT, as depicted in Fig. 2 . 82 Rb is the most
commonly used PET perfusion tracer for myocardial perfusion
imaging [9] . It is a potassium analog that is extracted rapidly
from the blood and is taken up by the cardio myocytes which
are dependent on coronary blood flow [10] . 82 Rb PET/CT imag-
ing in this patient yielded uptake in the pulmonary areas of
ground-glass opacification. Moreover, the left pulmonary up-
per lobe showed higher 82 Rb uptake compared to the remain-
der of the lung, which corresponded with the increased den-
sity in that lobe on CTa. The ejection fraction (EF) was normal
(56%) and no PE or other defects were detected. 

Discussion 

To our knowledge, this is the first time 82 Rb PET/CT was
performed for suspected pulmonary microthrombi in a
COVID-19 patient. This case report shows corresponding
findings between 

82 Rb PET/CT and CTa imaging and does not
show any signs of microthrombi despite the elevated d-dimer.
Even in the areas of profound ground-glass opacifications
the increased 

82 Rb uptake indicates that perfusion is ade-
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quate to acquire 82 Rb uptake in the pulmonary cells. These
findings therefore do not support the theory of pulmonary
hypoperfusion in patients with COVID-19. 

82 Rb PET/CT is a promising imaging technique and might
extend the diagnostic potential of conventional nuclear and
radiological imaging in detecting pulmonary microthrombi or
other minor perfusion defects. To demonstrate sufficient evi-
dence for the use of 82 Rb PET/CT in clinical practice for COVID-
19, validation should take place in a prospective clinical trial,
which studies a large cohort of patients. 

Patient consent 

A written consent was obtained from the patient for publica-
tion. 
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