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Early detection of SARS-CoV-2 from staging PET-CT
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Abstract
Objective SARS-CoV-2 infection may manifest with minimal or no clinical symptoms. However, signs of infection may appear
on routine imaging obtained in the care of patients with cancer. The management of patients planned for chemoradiation with
asymptomatic or mildly symptomatic SARS-CoV-2 infection is uncertain.
Methods Here, we present a case study of a mildly symptomatic patient with anal cancer diagnosed with SARS-CoV-2 from a
staging PET-CT scan.
Results PET-CT scan for anal cancer staging demonstrated pulmonary avidity suspicious for an infectious, rather thanmalignant,
process. In the setting of these imaging findings and new-onset anosmia, viral polymerase chain reaction was ordered and found
to be positive for SARS-CoV-2. To avoid myelosuppression in the setting of active infection, planned chemoradiation was
delayed until cessation of viral shedding.
Conclusion In the COVID-19 era, oncologists obtaining routine staging imaging should have high diagnostic suspicion for
subclinical SARS-CoV-2 infection. To avoid precipitating severe pneumonia and hospitalization, multidisciplinary discussion
with risk-benefit analysis is recommended before initiating immunosuppressive therapies such as chemoradiation.
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Patient history and presentation

A 61-year-old female with biopsy-proven anal squamous cell
carcinoma was referred for staging positron emission
tomography–computed tomography (PET-CT) to rule out
metastatic disease, prior to planned definitive chemotherapy
and radiation. Her anal cancer had been detected on routine
screening colonoscopy. She denied having any cough, fever,
shortness of breath, or any gastrointestinal symptoms. She did
recall a peculiar, subjective anosmia during the prior week,

although she was without congestion or nasal obstruction. At
presentation, she was largely asymptomatic and was uncon-
cerned regarding her reduced ability to smell.

PET-CT for onco log ic s tag ing demons t ra ted
fluorodeoxyglucose-avid multifocal lower lung, rounded, pe-
ripheral ground-glass nodules within the right lower, right mid-
dle, and left lower lobes with several opacities demonstrating
the reversed halo sign (Fig. 1). Given the presence of the re-
versed halo sign, the differential diagnosis strongly suggested
viral infection, although this is not diagnostic for COVID-19
pneumonia and includes other non-specific viral infections as
well as organizing pneumonia and eosinophilic pneumonia. In
this patient with anal cancer, metastatic disease was also con-
sidered, even though ground-glass metastases are unusual for
squamous cell carcinoma and these findings were not present
on a previous CT obtained 6 weeks prior; moreover, CT corre-
late did not reveal any distant masses or concern for metastatic
disease. The findings can be also present in drug pneumonitis,
although no therapy had been initiated in this patient.

Given the ongoing COVID-19 pandemic, a nasopharyn-
geal swabwith polymerase chain reaction (PCR) was obtained
and was confirmed positive for the potentially lethal SARS-
CoV-2 viral infection. As the treatment for early-stage anal
cancer includes fluorouracil and mitomycin-C chemotherapy
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with concurrent radiotherapy, a multidisciplinary discussion
was held and recommended delaying oncologic treatment in
order to prevent myelosuppression. The patient was
quarantined with an uneventful recovery, although repeat na-
sopharyngeal swab with PCR demonstrated persistent SARS-
CoV-2 positivity at 14 days. Her anosmia resolved after a total
of 2 weeks. After repeat PCR was negative, suggesting a lack
of active detectable viral shedding, she initiated standard of
care chemoradiation.

Discussion

SARS-CoV-2 is a potentially lethal viral infection, although
many patients will be largely asymptomatic or have a vague
sense of microsmia or anosmia as their only symptom [1–3].
Oncologists should have a low threshold for diagnostic testing
for SARS-CoV-2, especially in patients planned to undergo
chemotherapy or radiation. Subtle signs, such as decreased
olfaction, should raise oncologists’ suspicion for SARS-
CoV-2 infection. Furthermore, routine scans ordered by on-
cologists, such as staging PET-CT or even chest CT image-

guidance for radiation, can suggest early-onset infection, and
oncologists should remain vigilant when reviewing these im-
ages [4].

This raises the question of how oncologists should manage
common incidental lung findings during a respiratory viral
pandemic. Ground-glass nodules are not specific for
COVID-19 pneumonia, although certain radiologic findings,
such as the reversed halo sign, may raise the pre-test proba-
bility for viral pneumonia. Caution should be taken prior to
initiating cytotoxic or immunosuppressive treatments in
SARS-CoV-2 confirmed cases, even in asymptomatic or
mildly symptomatic patients, as oncologic treatments may
adversely impact patient ability to combat the viral infection
and even potentiate an acceleration and/or worsening of the
infectious course [5]. Therefore, in certain vulnerable patient
populations, PCR testing prompted by non-specific pulmo-
nary radiologic findings is likely indicated, especially when
taken together with a thorough clinical review for signs and
symptoms of COVID-19 such as anosmia. Even in the ab-
sence of clinical symptomatology, incidental radiologic find-
ings alone should prompt PCR testing to verify the safety of
anti-neoplastic treatments. In geographic regions with a

Fig. 1 Screening positron emission tomography fused with computed
tomography demonstrating fluorodeoxyglucose-avid multifocal, round-
ed, peripheral ground-glass nodules, some demonstrating the reversed

halo sign, within the right lower, right middle, and left lower lung lobes
concerning for an infectious process
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significant and increasing COVID-19 case burden, routine
PCR testing in the absence of clinical or radiologic findings
may be indicated in patients undergoing chemoradiation or
radiation, and it is our institutional practice to test all patients
receiving any chemotherapy or greater than 10 days of radia-
tion. In the setting of asymptomatic or mildly symptomatic
patients with confirmed SARS-CoV-2 infection, multidisci-
plinary discussion with oncology and infectious disease teams
is important to ascertain the risks and benefits of delaying
cancer therapy.
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