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infection is particularly aggressive in frail patients, as cancer patients. Therefore, the more suitable
management of the oncological patient requires a multidisciplinary assessment, to identify which
patients should be treated, as inpatients or outpatients, and which treatments can be
procrastinated.

The role of radiologist is crucial, and, all cancer patients who need an imaging evaluation will need
to be studied, using the most appropriate imaging tools related to the clinical question and paying a
special attention to preserve public health. Guidelines are necessary in the correct organization of a
radiology unit to manage patients with suspected or confirmed COVID-19 infection, and whenever
possible, a satellite radiography center with dedicated equipment should be used to decrease the
transmission risk.
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In December 2019, health authorities in Wuhan, China, identified a cluster of acute respiratory
disease of unknown etiology. 1 Subsequently the researchers identified a new viral agent,
SARS-CoV-2, as responsible for the heart of an international outbreak centred on Hubei. On 30
January 2020, World Health Organization (WHO) confirmed the COVID-19 epidemic as a public
health emergency and on 11 March 2020 demarcated the rapid spread of infection as a pandemic
in the world. 1 , 2 Globally, at the time of writing (15 September 2020), there have been 29,525,571
confirmed cases of COVID-19, including 934,192 deaths. In Italy, there have been 289,990
confirmed cases, including 35,633 deaths, reported to WHO. 2 According to the data reported by
the Italian authorities, the fatality rates, related to COVID-19 infection, increase exponentially after
the age of 70 years, and the presence of an oncological pathology increases the risk of mortality. 3
According to Liang et al ., cancer patients have a higher risk of getting COVID-19 infection. 4 This
data may be correlated to a higher rate of screening, higher risks for nosocomial contaminations
and decreased immune defence. Moreover, the rate of pulmonary complications, requiring
resuscitation, is higher in cancer patients than in non-cancer patients (39% vs . 8%), especially
when a treatment was performed in the months before the infection. 4 During epidemic of
COVID-19, a guideline for the optimal management of oncological patients urgently needs and the
cancer patients should be treated as outpatients if possible at the nearest medical centre. 5
Conversely, patients who need to be hospitalized for oncological therapies should have COVID-19
infection excluded prior being admitted and more attention should be paid to COVID-19 symptoms
identification and of adverse reactions caused by the malignancy or antitumor treatments. 5
However, an intentional postponing of antitumor treatment should be considered according to
patient performance status. 5 Therefore, the more suitable management of the cancer patient
requires a multidisciplinary assessment, to identify which patients should be treated, as inpatients
or outpatients, and which treatments can be procrastinated. It is clear that in this decision the role of
radiologist is primary, for a correct staging of the disease as well as for identifying complications
from radio- or chemo- therapy. Therefore, in this pandemic condition, all cancer patients who need
an imaging evaluation will still need to be studied, using the most appropriate imaging tools related
to the clinical question and taking attention to preserve public health.

This document is based upon oncological panel of expert opinions by 9 radiologists, 1 cancer
surgeon, and 1 radiotherapist, as well as additional expert in statistic. The panel included members
of Italian Society of Radiology and Interventional Radiology (SIRM), including the President, the
oncology diagnostic imaging section president-elect and the SIRM board. The panel identified four
possible scenarios on how to manage a cancer patient during the COVID-19 pandemic in a
radiology unit. The entire panel was convened during a single session using a live audio and video
interface. The four scenarios were presented, discussed, and refined. These scenarios are
intended to support the management of adults only. Children merit separate consideration and are
beyond the scope of this document.

We accorded to the “ Grading of Recommendations Assessment, Development and Evaluation
(GRADE) basic approaches and rules, and particularly considered experts’ evidence to assess the
quality of a body of evidence to make recommendations. The level of evidence was categorized as
“high quality”, “moderate quality”, “low quality”, or “very low quality”. Recommendations were
classified as “strong” or “weak”. The strong recommendation does not always mean there is
sufficient intervention effectiveness. Besides the effectiveness of intervention, the forming of
recommendations is based on the severity of the disease, patient willingness, safety, and
economics ”. 6 “ Once the evidence has been identified and assessed, recommendations were
formulated based on the evidence by a face-to-face meeting of panel members and supplemented
by experts participating in the panel meeting ”. 6

The document derived also by a comprehensive literature search. Using the following terms
“COVID-19 OR SARS-CoV 2” AND “Cancer Patients” AND “Management” and “Imaging” we found
a total of 148 articles published between Dec 1 st , 2019 and Sept 15 th , 2020. Each article was
evaluated for relevance to the primary endpoint and a summary of key findings from relevant
articles was created. The panel assessed 39 papers that met the document criteria. 7 , 8 , 9 , 10 ,
11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 , 31 , 32 , 33 ,



34 , 35 , 36 , 37 , 38 , 39 , 40 , 41 , 42 , 43 , 44 , 45 , 46

Four scenarios can be defined in the radiological management of cancer patient:

Cancer Patients with incidental COVID-19 diagnosis

Although each scenario requires different management, however all should be performed with the
intent of avoiding contamination for health workers and other patients.

Patients, with laboratory non confirmed COVID-19 infection by using reverse
transcriptase-polymerase chain reaction (RT-PCR) test of nasopharyngeal swab to SARS-CoV-2,
are defined as non COVID-19 patients. However, since laboratory tests are not yet used as a
screening tool to identify COVID-19 patients, and many people may be asymptomatic or pauci
-symptomatic it would be appropriate for health professionals to consider all patients as potential
infected. 7 Therefore, according to Jin et al . 7 , all patients should wear N95 (strong
recommendation) or surgical mask (weak recommendation), although the Centers for Disease
Control and Prevention recommend that patients wear a face-mask which can also be just a cloth
mask, it is appropriate that a cancer patient, because he is fragile, should wear at least one surgical
mask. In addition, while waiting for a radiological procedure, the patient should stay away from
other people (at least 6 feet of distance). The family members, accompanying patient, should follow
the same recommendations.

The healthcare staff should wear N95 mask, avoids direct contact with patient’s secretions,
especially oral or respiratory, wear goggles or face shield, wear gloves, wash or disinfect hands
before wearing gloves and after removing the gloves. A surgical cap and shoe covers may be
added. After each radiological procedure, the community hospital should clean and disinfect with
500 mg/L chlorine-containing disinfectant the radiological equipment used, clean their hands
properly, and the room should be opened for appropriate ventilation. The isolation times of the
section in which the person has stayed depend on the number of air parts insured for the
environment (about 6/h with related 69 minutes of isolation), according to SIRM guidelines ( Table 1
). 7 , 8 , 9 , 10

Recommendations for first scenario – non COVID-19 cancer patient, according to Italian Society of
Radiology and Interventional Radiology (SIRM) guidelines 10

Suspected infected patient should be isolated, controlled, and diagnostic confirmation should be as
quick as possible. Patients with mild symptoms should remain in home isolation, while patients with
severe symptoms should be hospitalized, following the isolation guidelines. 7 As for the first
scenario, also in this case patient and healthcare staff should follow the same procedures
concerning the use of masks, wear goggles or face shield, gloves and the distance of at least 6 feet
if possible, avoiding direct contact with respiratory secretions, so as disinfection procedures for
radiological equipment and rooms. In this scenario, it asks the radiologist to confirm the diagnosis of
COVID-19. COVID-19 diagnosis is made by RT-PCR test, however radiological test is suggested
for medical triage of suspected patients with moderate-severe clinical symptoms and with higher
pre-test infection probability. 8 The reported sensitivity of chest x-ray (CXR) for COVID-19
pneumonia is relatively low in the early phase of the disease and in mild cases (69%). 48
Conversely, chest computed tomography (CT) shows greater sensitivity for early pneumonic
change, disease progression, and alternative diagnoses; the administration of the intravenous
contrast medium, is essential for the diagnosis of pulmonary thromboembolism. 9 However, in Italy,
to reduce the possibility of the spread of the infection, in accordance with the Italian Society of
Radiology and Interventional Radiology (SIRM) guidelines, CXR is the first tool to be used in
patients with suspected COVID-19 (see Figure 1 that shown a patchy consolidation and strip-like
opacity in a patient with confirmed COVID-19 disease by RT-PCR). 10 Since, portable equipment
for performing the diagnostic investigation in the patient ‘s isolation room is the element that might
favour CXR in selected patients, reducing the risk of COVID-19 infection and eliminating the risk



related to the transport route to a CT scanner ( Table 2 ). 8

Man, 64 year. Chest x-ray shows patchy consolidation and strip-like opacities in a patient with
confirmed COVID-19 infection by reverse transcriptase-polymerase chain reaction (RT-PCR).

Recommendations for second scenario – suspected COVID-19 cancer patient, according to Italian
Society of Radiology and Interventional Radiology (SIRM) guidelines 10

“ The COVID-19 infected patients show symptoms as fatigue, fever, dry cough, dyspnoea, with or
without nasal congestion, runny nose or other upper respiratory symptoms. Patients with mild
symptoms may have no signs , conversely in patients with severe symptoms, we could find breath
shortness, moist rales in lungs, weakened breath sounds, dullness in percussion, and increased or
decreased tactile speech tremor. During the early stage of COVID-19 disease, the leukocytes
number in peripheral blood was normal or decreased and the lymphocyte count decreased. In
some patients, liver enzyme, creatine kinase and myoglobin increased. In severe case, the
increase of D-dimer was reported. The typical CT/CXR imaging findings were multiple, patchy,
sub-segmental or segmental ground-glass opacities in both lungs. They were classified as “paving
stone-like” changes by fine-grid or small honeycomb-like thickening of interlobular septa. In the
elderly or severe condition patients more common features are multiple, patchy or large patches of
consolidation in both lungs, with a little grid-like or honeycomb-shaped interlobular septal
thickening, especially in the middle and lower lobes. Based on CT image we find 5 stages
according to the time of onset and the response of body to the virus ” 7 :

Man 53 y. CT shows multiple focal ground-glass opacities. (A) Axial plane, (B) multiplanar
reconstruction in coronal plane.

Man, 61 year. CT shows ground-glass opacities separated by thickened interlobular septa. (A-F)
Axial planes.

Ultra-early stage . The stage without clinical symptoms, within 1–2 weeks after the infection. “ The
typical imaging features are single, double or scattered focal ground-glass opacity, nodules located
in central lobule surrounded by patchy ground-glass opacities, patchy consolidation and sign of
intra-bronchial air-bronchogram, which was dominant in the middle and lower pleura ” 7 ( Figure 2 ).

Early stage . One-three days after clinical manifestations. “ CT scan shows single or multiple
scattered patchy or agglomerated ground-glass opacities, separated by honeycomb-like or grid-like
thickened of interlobular septa ” 7 – crazy paving ( Figure 3 ).

Rapid progression stage . Three-seven days after clinical manifestations started. “ CT features are
a fused and large-scale light consolidation sometimes with air-bronchogram inside ”. 7

Consolidation stage . Seven- fourteen days after clinical symptoms appeared. “ CT shows multiple
patchy consolidations in slighter density and smaller range than that of the previous stage ” 7 (
Figure 4 ).

Dissipation stage . Two and 3weeks after the onset of clinical symptoms. “ CT shows patchy
consolidation or strip-like opacity. As time goes on, it showed grid-like thickening of interlobular
septa, thickening and strip-like twist of bronchial walls and a few scattered patchy consolidations ” 7
( Figure 5 ).

“ Confirmed infected patients should be treated in designated hospitals with isolation and protection
conditions. Medical personnel enter into the isolation area with proper self-protection through
designated channels ”. 7



Woman, 54 year. CT shows patchy consolidation in apical segment of left lower lung. (A)
Multiplanar reconstruction in sagittal plane; (B) multiplanar reconstruction in coronal plane; (C) axial
plane.

Several features should be considered in for imaging methods in the COVID-19 patient. First, daily
chest radiographs are not indicated in stable intubated patients with COVID-19, so it is possible
also to reduce exposure risk of radiology technicians. 8 Second, CT scan is indicated for the
evaluation of the stage of infection, for defining complications and for a correct differential
diagnosis. 8 Third, the chest ultrasound (POCUS – point-of-care ultrasound), performed by the
intensivists at the patient’s bed, can also represent a monitoring tool to evaluate the effectiveness of
the prono-supination manoeuvres. Systematic application of the POCUS can reduce the use of
diagnostic imaging resources, also reducing staff exposure to possible contamination and helping
to optimize therapies especially in critically ill patients ( Table 3 ). 10 , 11 , 12

Recommendations for third scenario - confirmed Covid-19 cancer patient, according to Italian
Society of Radiology and Interventional Radiology (SIRM) guidelines 10

We defined cancer patient with incidental COVID-19 diagnosis, when the diagnosis is random,
during examination by staging or follow-up for oncological disease. CT features of COVID-19
infection are non-specific, however, the detection of these in an asymptomatic patient allows to
identify that group of asymptomatic patients who can favour the spread of the infection in the
community. It is reported that asymptomatic carriers of COVID-19 are 17.9%–33.3% of all infected
cases. 13 , 14 The undetected infected patients are responsible for a rapid spread of SARS-CoV2.
15 RT-PCR test in this scenario is important to identify an occult infection and limit further
transmission within the community. Therefore, although in the cancer patient, especially when
undergoing immunotherapy, interstitial pneumonia may be a complication of treatment, in a
pandemic phase it is essential to exclude COVID-19 infection, so that the patient, even
asymptomatic, must be considered infected before laboratory tests ( Table 4 ).

Fourth scenario -Cancer Patients with incidental COVID-19 diagnosis, according to Italian Society
of Radiology and Interventional Radiology (SIRM) guidelines 10

Man, 76 year. CT shows strip-like opacity, grid-like thickening of interlobular septa, thickening and
strip-like twist of bronchial walls and patchy consolidations. (A) Axial plane; (B) multiplanar
reconstruction in coronal plane; (C) multiplanar reconstruction in sagittal plane.

Up to day, it is known that the main source of COVID-19 infection are patients during the first week
of infection, later the viral load diminishes and in some studies live virus was not isolated past 8th
day post infection. Respiratory droplet is the main route of transmission, so as strict contact.
Although, several data, as the source of the virus and its ability to spread between people is
unknown, however it is clear that it is possible a human-to-human transmission. 16

“ For healthcare providers, the centers for disease control (CDC) groups medical-related exposures
into low, medium, and high-risk ”. 17 Within a radiology unit, a brief, without protection interaction
with an infected patient, so as a prolonged close contact with a masked, are classified as low-risk
exposures. 17 , 18 However, the radiographers, since exposed continuously, might be infected to
COVID-19. Therefore, guidelines are necessary in the correct organization of a radiology unit to
manage patients with suspected or confirmed COVID-19 infection, and if possible, portable
diagnostic equipment should be employed to reduce the patient’s movements. Moreover, it would
also be appropriate to use a satellite radiography centre with dedicated equipment to decrease the
risk of transmission. The Centers for Disease Control and Prevention guidelines for SARS
COVID-19 recommended that the healthcare staff should wear N95 mask, avoid direct contact with
patient’s secretions, especially oral or respiratory, wear goggles or face shield, wear gloves, wash
or disinfect hands before wearing gloves and after removing the gloves. A surgical cap and shoe
covers may be added. 17 , 46 Radiological equipment, such as CT and Magnetic Resonance (MR),



ultrasound probes, and image viewing station should be disinfected after every contact with
suspected patients. Health personnel with suspicious exposure, without adequate personal
protective equipment, should be observed for 14-day, starting from the last day of contact with the
COVID-19 infected patients. If properly trained, the can avoid contamination of equipment, staff and
other patients. 19

COVID-19 infection is particularly aggressive in frail patients, as cancer patients. Therefore, the
more suitable management of the cancer patient requires a multidisciplinary assessment, to identify
which patients should be treated, as inpatients or outpatients, and which treatments can be
procrastinated. It is clear that the role of radiologist is crucial, and, all cancer patients who need an
imaging evaluation will still need to be studied, using the most appropriate imaging tools related to
the clinical question and taking attention to preserve public health. Therefore, guidelines are
necessary in the correct organization of a radiology unit to manage patients with suspected or
confirmed COVID-19 infection, and whenever possible, a satellite radiography center with
dedicated equipment should be used to decrease the risk of transmission.


