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Abstract. Background/Aim: In 2020, because of coronavirus
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risk zones to the entire national territory, placing the country
under complete lockdown.
All public hospitals tackled the emergency with radical
changes in wards’ organization. Almost all Italian hospitals
shifted the health care workers and activities on the treatment
of COVID-affected pts, preserving only life-saving activities,
such as cancer treatments, such as radiotherapy (RT), which
plays a pivot role in tumor management. Indeed, RT represents
an important step in the cure of oncology pts, as 60-70% of
all cancer pts are treated with RT (from curative to palliative
intent) (3). It is considered a "life-saving" activity and should
be guaranteed to all pts for whom it is indicated. Moreover, it
is "time-sensitive" and RT interruption is associated with poor
local control (4). Ensuring the continuum of cancer care is a
cornerstone for oncology, and this has become a major priority
during the COVID-19 pandemic. Therefore, RT departments
have continued to regularly perform the most of activities
during the emergency (5).
Our service, the Operative Unit of Radiotherapy (OUR)
of the University Hospital of Pisa, is characterized by a large
and heterogeneous cohort of pts. During the past year
(January 2019-December 2019) we have examined 16,000
pts (first-time clinical evaluation or regular follow-up visit)
of who we treated 1,800 pts, and hospitalized 175 pts.
Moreover, 790 pts of these were evaluated during the
hospitalization for the opportunity of an RT treatment.
During the COVID-19 pandemic we had to continue
providing our services while protecting pts, families of the
pts and our staff (12 radiation oncologists, 9 interns, 6
medical physicists, 13 radiation therapists, 9 nurses and 3
hospital administrative staff) from COVID-19 infection. Our
aim here was to describe our activities and underline the
solutions and pitfalls of the RT management during the
COVID-19 pandemic era.
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We retrospectively analyzed the activity of our OUR at the
University Hospital of Pisa from March 9th to May 31st, 2020 (and
compared it to the activity of the same period in 2019 with direct
statistical comparison) to evaluate how logistics changes, related to

pandemic, medical activities changed. The aim of this report is
to compare the volumes of Pisa radiotherapy activities from
March 9th to May 31st, 2020, with the same period in 2019.
Patients and Methods: We analyzed the activity of our Unit to
evaluate how logistics changes, related to the COVID-19
epidemic, impacted on volumes of radiotherapy (RT) activity and
on the number of cases of COVID-19 infections observed in
healthcare professionals and patients. Results: The total number
of first-time visits between March-May 2020 was reduced by
18%, probably due to delays in diagnosis and histological tests
as well as the temporary closure of the operating rooms. None
of the healthcare professionals and only two patients contracted
the infection. Conclusion: We were able to treat all patients
referred to our hospital and we were able to reduce risk of
infection for both our patients and healthcare staff, guaranteeing
continuum of care for our oncological patients.

In December 2019 the World Health Organization (WHO)
China Country Office informed of cases of pneumonia of
unknown etiology detected in Wuhan city (1). It was a
starting point of a worldwide COVID-19 pandemic caused
by an RNA virus belonging to the family of Coronaviridae.
The first Italian COVID-19 patient (pt) in a hospital ward,
which triggered the national emergency, was diagnosed in
Codogno, in the south of Milan, on the 20th of February in
2020. Initially, the Italian government defined three
geographical areas with a different risk of infection;
however, on March 9, 2020, due to the spread of the
infection, it was decided to extend the measure of the high-
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Patients and Methods
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the COVID-19 epidemic, impacted on the volume of RT activity
and on the risk of infection for patients and health professionals
Our team, following hospital directives, assembled measures that
allowed us to better face the emergency. For both pts and health
professionals that it was mandatory to wear surgical masks inside
the hospital, according to the indications continuously updated by
the WHO.
The staff of OUR was limited but without interrupting our
services; people in positions of hospital administration switched into
smart working mode and interns were kept out of the RT unit for
two weeks in rotation.
All staff were tested using serology testing for COVID-19,
whereas a nasopharyngeal swab was performed in case of suspected
COVID-19 symptoms or if in close contact with a confirmed
COVID-19 pt (6).
To reduce the risk of hospital contagion we made changes in our
daily routine in order to guarantee pts an optimal service. In
particular, follow-up visits were postponed if not regarded essential
following counseling by phone with a radiation oncologist.
The day before the access to the UOR, for patients with
programmed first access Computer Tomography (CT) simulation and
for the beginning of treatment, nurses performed telephone screening
with a questionnaire checking the presence of any respiratory
symptoms or social contacts with COVID-19-positive or suspected pts.
Once pts arrived at our department, a triage point at the entrance
carried out a second screening using a temperature check. Patients
with planned hospitalization or day-hospital access were tested
using a nasopharyngeal swab to confirm the therapeutic pathway.
Waiting rooms were reorganized in order to maintain social
distancing (at least 1 meter) with signs placed on chairs to indicate
where to sit and where not to. Hand sanitizer gel was available in
both waiting and treatment rooms. When possible, entry of
accompanying persons was forbidden. Hypofractionation regimen
was considered in order to reduce fractions of radiotherapy and,
consequently, the number of pt access, as it is given over a shorter
period of time compared to standard radiation therapy.
Between each pt the linear accelerator (LINAC) and RT
equipment were sanitized. Radiotherapy for pts with a better
prognosis, such as adjuvant radiation therapy for pts with breast and
prostate cancer, radical radiation therapy for pts with low risk
prostate disease as well as radiation for benign and functional
diseases was postponed.
Finally, interdisciplinary case tumor boards were organized via
video conferences to avoid gathering of people.

Results

We tracked down volumes of our activities from March 9th
to May 31st, 2020, and compared them to volumes during the
same period in 2019.
Compared to 2019, we observed an 18% reduction in first
access pts (480 pts in 2019 and 390 pts in 2020) and a 5%
increase (346 treatments in 2019 and 365 in 2020) in RT
treatments.
As shown in Figure 1, we found an increase in pts
evaluated for palliative treatment and otorhinolaryngologic
(ORL) tumors and a reduction for the rest.
COVID-19 infection in oncology healthcare professionals.
Among a total of 52 healthcare professionals (12 radiation
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oncologists, 9 interns, 6 medical physicists, 13 radiation
therapists, 9 nurses and 3 hospital administration staff) we
reported no cases of COVID-19 infection.

COVID-19 infection in active oncological pts. Among the
365 pts treated, only two pts contracted the infection. The
first pt (CM) was having a stereotactic treatment for a nodal
recurrence from prostate cancer, while the second one (FC)
came for a conventional treatment for lung cancer (30
sessions of RT in combination with chemotherapy CT).
CM was asymptomatic and was tested using a swab on
account of a previous contact with an infected pt.
FC presented fever, followed by cough, which developed
during treatment. The pt was not hospitalized and managed
the illness at home.
For the first pt, the COVID-19 positivity was
communicated when the treatment was already completed.
Instead, for the second pt, the positivity was communicated
during RT, which led to a cumulative dose of 27Gy and a
short interruption of treatment. RT was resumed 25 days
later, when two consecutive tests resulted as negative.

Discussion

Careful organisational measures allowed for a minimal
reduction in the volumes of RT activities. Implementation of
initial telephone consultation and presence of triage,
additional remote consultation activities, reduction of hospital
access and social distancing policies were widely accepted by
pts and minimally interfered with the effective delivery of
cancer treatments. The absence of infections in the healthcare
staff and the low incidence of infection (0.54%) between pts
suggest that the organisational and protective measures, in
agreement with the institutional directives, were fundamental
to minimize the spread of infection. However, we realized
that some types of personal protective equipment (PPE) were
not sufficient considering the heterogeneity of the pts. For
example, for pts with head-neck and lung cancer, FFP2
masks, eye protection, such as goggles or disposable face
shields covering the front as well as the sides of the face
would be more useful. Unfortunately, only surgical masks and
disposable gloves were provided to healthcare professionals.
Moreover, in addition to the healthcare staff, it would be
useful to test all the pts for COVID-19 infection.
In the analyzed trimester of 2020, 390 pts acceded to
our service for a first clinical evaluation and 365 pts
underwent RT.
From an analysis of subgroups of pts who accessed OUR
we identified a reduction in first-time RT visits for some
pathologies compared to last year.
We hypothesized that the overall reduction in first-time
access could be due to diagnostic delays (endoscopic and
radiological examinations) as well as delays in the
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Figure 1. Comparison of activities 2019-2020.

completion of histological/cytological tests due to staff
reduction caused by COVID-19.
The temporary closure of the operating rooms also
contributed to the reduction of access for patients who could
need postoperative treatment.
For patients with breast or prostate cancer (in the case of
postoperative treatment or low-risk cancer), RT was identified
as a deferrable treatment according to national guidelines (5),
therefore, the access of patients with these pathologies was
reduced.
The reduction of pts with thoracic and gastrointestinal
malignancies correlated with a delay in diagnosis due to
reductions in screening and radiological or endoscopic
exams. Patients with brain cancer also presented with lower
numbers compared to 2019. This can be related to a
reduction in the number of planned surgeries, considering
that the majority of our central nervous system (CNS) cancer
pts underwent surgery in Milan (Lombardy is the Italian
region more involved in this pandemic).
Moreover, the reduced numbers of pts with uveal melanoma
and sarcoma can be correlated to the reduction in the number
of patients from other Italian Regions, considering that the
Azienda Ospedaliero Universitaria Pisana (AOUP) is one of
the national reference centers for these pathologies.
Instead, we noticed that pts with head and neck cancer
slightly increased compared to 2019. Usually pts with an earlystage head and neck cancer (e.g. glottic cancer) are treated with
one modality, either RT or surgery, both of which can offer a
similar control of the disease. During this period, due to the
reduction in the availability of surgery rooms, RT was preferred.

The other category in which we observed an increase was
visits for palliative treatment. These are usually
hypofractioned, which could explain the increase in the
number of treatments at the LINAC.
The increase of palliative treatments happened probably
due to a reorganization between COVID and non-COVID19 departments that resulted in the temporary closure of
some activities, such as in palliative therapy and surgery
departments (the anesthesiologists were mostly recruited to
assist COVID patients in intensive therapy units).
In conclusion, in spite of the difficulties during the
pandemic era, we were able to treat all the pts referred to our
hospital, following national and international guidelines.
Although we faced a new unknown health emergency, we
were satisfied with the management and organization in our
department. Indeed following the ministerial directives we
have been able to guarantee health professionals safely,
without infections; at the same time we were able to
guarantee the continuity of the oncological treatment.
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