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18F-FDG PET/CT in asymptomatic patients with
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Abstract
Purpose: the aim of this case series is to describe our experience in diagnosis and management of
oncological asymptomatic patients with COVID-19 submitted to 18F-FDG PET/CT.

Methods: from March 9 to March 31, 2020, we identi�ed 5 patients who had PET/CT �ndings suspicious
for COVID-19, but no symptom of infection.

Results: the �rst three patients performed SARS-CoV-2 test in a COVID-dedicated centre, while the fourth
and �fth in our Institution, in agreement with a new internal procedure. The SARS-CoV-2 test yielded
positive results in all �ve patients.

Conclusions: in this COVID-19 emergency, our task as nuclear medicine physicians is to be able to
identify imaging �ndings suggestive of the disease and to manage patients without overload the hospital
system.

Background
Coronavirus disease 2019 (COVID–19), caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV–2) and epi-centred in Hubei Province of the People’s Republic of China, has spread to many
countries and is o�cially a pandemic. To date, Italy has been one of the most affected countries, in
particular the Lombardy region.

The Emergency Medical System (EMS) of the metropolitan area of Milan promptly responded to the rapid
outbreak of the disease, creating a procedural algorithm aimed at handling suspected cases, adopting
containment measures and addressing population concerns [1].

As a hospital solely dedicated to cancer treatment and research, we are not at the forefront of this tough
battle that is taking place in our country. However, consistently with the high spread of the disease, we
diagnosed some unexpected cases during the execution of 18F-FDG PET/CT between March 9 and March
31, 2020.

Case Presentation
Common clinical manifestations of COVID–19 include fever, cough, dyspnoea, myalgia and fatigue. None
of our patients had symptoms of infection.

The �rst two patients were a 54-year-old man who was referred to our division to stage a non-Hodgkin
lymphoma and a 61-year-old man who presented lung, lymph nodes and brain lesions suspected for
cancer of unknown primary origin.

In patient #1 PET/CT scan revealed pathological uptake in right inguinal lymph nodes (Fig. 1a - boxe).
There was also intense 18F-FDG uptake on multiple bilateral subsegmental peripheral patchy ground-
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glass opacities (GGOs) with obscure boundaries and mainly subpleural distribution (Fig. 1a and b - black
arrows) and areas of focal consolidation in the upper lobes (Fig. 1b - red arrows). Moreover, multiple FDG-
avid lymph nodes in mediastinum and left subclavian region were detected (Fig. 1a - green arrow).

Similarly, in patient #2 the PET/CT revealed intense 18F-FDG uptake on multiple peripheral GGOs (Fig. 1c
and d - black arrows) in the left lower lobe and areas of focal consolidation in the upper lobes (Fig. 1c -
red arrow). Multiple FDG-positive areas were also identi�ed in mediastinal, carenal, subcarenal and hilar
lymph nodes (Fig. 1c - green arrow).

These �ndings were consistent with interstitial pneumonia and suggested a diagnosis of COVID–19, that
was also con�rmed by an experienced radiologist.

Patient #3 was a 48-year-old man with a stage IV lung cancer already treated with neoadjuvant
chemotherapy, radiotherapy, surgery and adjuvant chemotherapy in 2015, nivolumab for a subsequent
lung relapse and radiotherapy on right retro-bronchial lymph nodes metastases in January 2020. He
performed the exam for disease re-staging. The PET/CT scan showed radiotracer uptake in the treated
lymph nodes, due to the recent radiotherapy (Fig. 2a - boxe). There were also intense accumulation on a
focal consolidation in the upper left lobe (Fig 2b—red arrows), multiple peripheral GGOs with interstitial
thickening and thin �brous stripes in the left lower lobe (Fig. 2a, b and c - black arrows) and multiple FDG-
uptake in mediastinal and left hilar lymph nodes (Fig. 2a - green arrow).

Patient #4 was a 54-year-old man with right cheek melanoma who underwent surgery in 2017 and was
treated with pembrolizumab due to the subsequent appearance of lung metastases, with complete
response. The PET/CT was required as a follow-up and, as compared to the previous one, revealed the
persistence of intense uptake on subpleural pseudonodular thickenings in the lower right lobe, doubtful
for persistence of neoplastic disease. The low-dose CT scan revealed also the presence of multiple small
subpleural GGOs and opacities bilaterally without 18F-FDG uptake (Fig. 3a, b and c - black arrows).

Finally, patient #5 was referred to our division to follow-up a tongue carcinoma submitted to surgery in
2016–2017 and adjuvant chemo- and radiotherapy. The PET/CT revealed intense 18F-FDG uptake on
multiple peripheral GGOs (Fig. 4a, b and c - black arrows) in both lower lobes and area of focal
consolidation in the right upper lobe (Fig. 4a - red arrow). Focal FDG-positive area was also identi�ed in
right hilar lymph node (Fig. 4b - green arrows).

Diagnostic CT scan subsequently performed for patient #3, #4 and #5, and evaluated by an experienced
radiologist, con�rmed the PET/CT �ndings of suspected COVID–19 (Fig. 2d, 3d and 4d - black arrows).

For the �rst three patients, following the operating instructions dictated by the Medical O�ce of our
hospital, we called the European emergency number (112), �rst public safety answering point. Patients
#1 and #2 were taken to COVID-dedicated hospital facilities by ambulance, tested for SARS-CoV–2 and
then sent home for 14 day self-isolation period.
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In view of the worsening of the emergency situation, the subsequent scarcity of resources and the need
for their adequate allocation, patient #3 was not taken into care by a COVID-dedicated hospital. The
nuclear medicine physician who evaluated his PET/CT scan and detected the suspect lung lesions,
instead, contacted his lung specialist who provided to send him to a centre where he performed the test
for SARS-CoV–2.

Then, in agreement with our Medical O�ce, we developed and followed a different procedure for the
fourth and �fth patient. The test was performed in our hospital by a dedicated nurse and the patient was
sent back home after being instructed on the behaviors to follow in order to avoid spreading the infection
(social distancing, hand hygiene and cough etiquette), with a pamphlet and a clinical diary created for
this special purpose.

The SARS-CoV–2 test yielded positive results in all �ve patients.

Discussion
The proportion of mild or asymptomatic cases, that do not seek health care and do not receive a
diagnosis, is currently unknown and probably underestimated for SARS-CoV–2, as the efforts are directed
towards the management and treatment of the most serious and potentially fatal cases. As a
consequence, the human-to-human transmissibility has not yet been fully assessed, even though recent
reports indicate that asymptomatic or paucisymptomatic individuals can transmit the infection and
similar viral loads between asymptomatic and symptomatic patients have been reported [2–4]

In this short communication, we describe the cases of �ve oncological patients without symptoms but
with COVID–19 detected at PET/CT imaging and therefore potentially able to infect family members,
caregivers and even health-care workers. Indeed, as cancer patients, they need to refer to the health
facilities for the course of their treatments. These patients represent the tip of the submerged part of the
iceberg and their identi�cation and adequate management are important for several reasons.

First of all, these oncological patients might be at increased risk of COVID–19 (owing to their
immunosuppressive state caused by the disease and anticancer treatments) and poorer outcome, as
reported by Liang et al [5]. Strategies to safely handle both the viral pathology and the cancer are
necessary, such as considering to postpone surgery, chemotherapy or radiotherapy, if possible, and to
activate a careful surveillance of SARS-CoV–2 symptoms appearance.

Moreover, the earlier diagnoses of these positive cases can limit the spread of the infection within the
population, the exposure of health-care workers and of their patients.

Additionally, these data are also useful in the epidemiological evaluation of the pandemic, insofar as a
better understanding of SARS-CoV–2 spread could lead to evidence-based decisions about control
measures, guide the response to the outbreak and target treatments to maximize bene�ts [6].
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Last but not least, during an emergency it is of utmost importance to correctly allocate resources. SARS-
CoV–2 positive asymptomatic patients do not require rapid hospitalization, which helps not overloading
an already overwhelmed hospital system. In this context, it may also be proposed to avoid testing for
patients with positive imaging. Indeed, as pandemic progresses, worldwide demand for tests will
probably began to exceed production, creating the need to prioritize patients.

Chest CT has demonstrated high sensitivity for diagnosis of COVID–19 as compared to reverse-
transcription polymerase chain reaction (RT-PCR) test, that lacks sensitivity, has insu�cient stability and
a relatively long processing time [7]. The CT could also be used to follow-up the patients during the acute
period and the subsequent recovering, with a low-dose protocol aimed at minimizing radiation exposure
[8].

Our task as nuclear medicine physicians is to carefully evaluate the CT component of PET/CT exams and
to be able to identify and manage patients with imaging �ndings suggestive of COVID–19. We can give
our contribution, even if it is minimal.

As Theodore Roosevelt quoted in his autobiography: “Do what you can, with what you’ve got, where you
are” [9].
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Figure 1

Peripheral and parenchymal GGOs and areas of focal consolidations with increased 18F-FDG uptake in
both lower lobes in patient #1 (a and b) and patient #2 (c and d).

Figure 2

Monolateral focal lung consolidation with increased 18F-FDG uptake into the left upper lobe and multiple
peripheral GGOs and septal thickening in the lower lobe.



Page 8/8

Figure 3

Multiple small regions of subpleural GGO in both lungs without 18F-FDG uptake.

Figure 4

Peripheral and parenchymal GGOs in both lower lobes and area of focal consolidation in right upper lobe
with increased 18F-FDG uptake.


