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PET/MR and PET/CT in a severe COVID-19 patient
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The clinical manifestations of COVID-19 including car-

diovascular dysfunction [1] and impact on other organs

have been previously reported [2–4]. However, previous

work focused on laboratory indicators to in-directly assess

possible damages. PET has potential to identify the spatial

distribution of organ dysfunction and could elicit the un-

derlying mechanisms of action. Herein, we report the first

imaging manifestations of a severe COVID-19 patient

using PET/MR. The patient was also scanned using

PET/CT in order to provide confirmation of the PET find-

ings, especially given the paucity of reports using PET/CT

in COVID-19 [5].

A 57-year-old man with positive SARS-CoV-2 nucleic

acid test was enrolled. The CT scan on the day of admis-

sion indicated ground-glass opacities (Fig. 1a–b). He

responded poorly to symptomatic treatment which lasted

8 days while chest tightness and palpitation worsened. No

history of cardiovascular disease was reported. The pa-

tient underwent [18F]FDG PET/CT. The CT and PET/CT

fusion images indicated mild focal ground-glass opacities

and bands in both lungs without increased metabolic ac-

tivity, suggesting the diagnosis of absorption period of

COVID-19 (Fig. 1c). CT and PET/CT fusion images re-

vealed normal-sized lymph nodes in the mediastinum but

with increased metabolic activity, suggesting the presence

of inflammatory lymph nodes (Fig. 1d).

In order to investigate the cause of palpitations and its

systemic impact on other organs, different MR sequences

were used, and a [18F]FDG PET/MR scan performed. The

cine sequence showed that the size of the left ventricle and

the wall thickness were in the normal range, and the systolic

motion of left ventricle and the wall thickness ratio were nor-

mal (Fig. 2a–b). The cardiac T2-weighted MR imaging dem-

onstrated nomyocardial edema, and late gadolinium enhanced

images did not demonstrate any pathologies (Fig. 2c–d). The

PET images showed no increased FDG uptake (Fig. 2e–f).

MR and PET scans of other organs yielded similar results with

no remarkable changes in the anatomy and metabolism of the

brain and spleen (Fig. 3a–f). As for the liver, MR images

indicated no remarkable changes in anatomy while PET im-

ages showed diffuse increase in FDG uptake (Fig. 3c–f).

The increase in [18F]FDG uptake in the liver and lymph

nodes indicated an inflammatory response in these tissues.

The absence of cardiovascular effects suggests that the distri-

bution of angiotensin-converting enzyme 2 and the organs’

damage are possibly not correlated in this case. Details about

individual differences as well as mechanism require further

investigation and longer-term follow-up of the patient.
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