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Abstract

Background: The COVID-19 pandemic had a catastrophic impact on healthcare. Keeping an optimal cancer care routine has been
challenging. For cervical cancer (CC) patients external beam radiotherapy (EBRT) and brachytherapy (BT) are key elements for radical
treatment. Oncological treatment delays have represented a major issue during the pandemic. Overall treatment time (OTT) is a well-
known prognostic factor for CC. Thus, we decided to evaluate radiotherapy timing and modalities, and OTT trends for locally advanced
cervical cancer (LACC) patients treated at our center during the Pandemic. Methods: We retrospectively collected and analyzed data
of patients treated for LACC at our Center, (Department of Oncology, Radiation Oncology, S.Anna Hospital, Turin, Italy), during the
COVID-19 pandemic. Results: Between March 2020 and March 2022, 36 patients were treated. All patients underwent EBRT (median
pelvic dose 48 Gray (Gy)). Concurrent chemotherapy (ChT) was administered in 31/36 patients. High Dose Rate (HDR) BT boost was
delivered to 32/36 patients. BT schedules adopted were: 28 Gy in 4 fractions (18 cases, 56.2%), 26 Gy in 4 fractions (5 cases, 15.6%), 21
Gy in 3 fractions (4 cases, 12.5%), 18 Gy in 3 fractions (3 cases, 9.3%), 24 Gy in 4 fractions (one case, 3.2%), 12 Gy in 2 fractions plus 11
Gy in 2 fractions (one case, 3.2%). Most of the patients (25/32, 78.1%) received one fraction per week; 6 patients (18.1%) 2 fractions per
week and one patient 3 fractions per week. Median OTT was 74 days (57–99). The median interval from EBRT to HDR-BT was 14 days
(6–54). Four patients tested positive for COVID-19 between EBRT and BT. At a median follow-up of 10.7 months (range 1.8–20.3), a
complete response was obtained in 25 patients (69.5%), a partial response in 8 cases (22.2%), and a disease progression in two patients
(5.5%). Conclusions: in terms of radiotherapy management of LACC, brachytherapy resulted as the most affected by the restrictions
due to the pandemic. We adopted different schedules and fractionations to optimize the resources available and to keep providing an
optimal care. A be-weekly fractionation emerged as a promising option for LACC during the pandemic, with a good toxicity profile.
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1. Introduction
COVID-19 outbreak was declared a worldwide pan-

demic on 11March 2020 by theWorld Health Organization,
and it has resulted in a dramatic global impact on healthcare,
society, and economy. In order to minimize the viral spread,
strategies such as physical distancing and lockdowns have
been adopted. The Italian government declared a lockdown
on 9 March 2020.

Healthcare experienced a continuous evolution to face
and adapt to this challenge. Medical resources have been re-
organized and reallocated towards the frontline of pandemic
control in responding to the waves of infections and hos-
pitalization, resulting in a sudden temporary suspension of
non-urgent activities, including cancer screening services
worldwide [1].

The Epic Health Research Network compared cervi-
cal cancer screening data between January and June 2020
to 2017–2019. Cervical cancer screening decreased by 94%

during the first restrictions and remained decreased by 35%
even after restrictions started to be released. It’s been esti-
mated that around 40,000 cervical cancer screenings were
missed between March and June 2020 [2]. In Italy, screen-
ing tests for cervical cancer decreased by 43.4% in 2020
compared with 2019 [3].

Cancer care has been declared an essential service,
which could not be compromised during the pandemic
[4,5]. Nonetheless, the European Society for Radiother-
apy and Oncology (ESTRO) reported a 57% of reduction
among Radiation Oncologist personnel due to family care
(29%), staff illness (26%) and, as mentioned before, staff
being transferred to other areas (13%); only 11% of clinical
activities decreased due to a reduction in patients’ numbers
[6].

Considering all these aspects, a delay in treatment or
diagnosis could potentially lead to a negative impact on the
only curative chance for the patient. On the other hand, on-
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cologic treatments can affect patients’ immune system with
a greater risk of severe infection [7]. Therefore, finding a
balance between optimal cancer care and the infection risk
has been widely debated.

Cervical cancer (CC) is the fourth most common ma-
lignancy in women worldwide, the fourth leading cause of
cancer death in women, and the first cause of cancer-related
death in developing countries [8]. In Italy, it represents
the 12th most common malignancy in women, with 12,800
women expected to be diagnosed in 2020. The median age
at diagnosis is 48 years [9]. Radiotherapy (external beam
radiotherapy - EBRT and brachytherapy - BT), along with
concurrent chemotherapy (ChT), represents the cornerstone
in locally advanced CC’s radical treatment.

Cervical cancer is considered a category 1 disease (a
rapidly growing tumor with a short volume doubling time)
in which prolongation of treatment should be avoided [10]
and delaying treatment delivery more than 4 months after
diagnosis leads to a significant decrease in 1- and 5- years
survival [11]. Furthermore, overall treatment time (OTT),
which includes EBRT + BT, has an essential role in CC,
influencing survival outcomes. A prolonged Radiotherapy
(RT) duration has a negative impact on local control due to
tumor repopulation [12].

A retrospective review on the effect of OTT in CC
Stage I to IV showed a 1% decrease in local control and
overall survival for every 1-day delay beyond the median
treatment time [13]. Other studies showed poor outcomes
with OTT longer than 8 weeks (56 days) [13–16]. From a
series of 488 CC patients treated with definitive chemoradi-
ation (EBRT + BT) emerged that an OTT <7 weeks could
improve 3-year OS [17].

Thus, herein, we report our experience in treating with
radiotherapy women with locally advanced CC (LACC)
during the COVID-19 pandemic, aiming to evaluate treat-
ment timing (focusing on OTT) and modalities.

2. Materials and Methods
We retrospectively collected diagnostic and treatment

data of women treated at our Institution, Department of On-
cology, Radiation Oncology, the Health and Science Aca-
demic Hospital, S.Anna Hospital, Turin, Italy, for LACC
during the COVID-19 pandemic.

Radiotherapy treatment standards for LACC at
our Institution include Intensity Modulated Radiother-
apy/Volumetric Modulated Arc Therapy (IMRT/VMAT)
delivery for pelvic irradiation. Target definition and or-
gans at risk contouring for EBRT is based on image regis-
tration between the planning CT-scan and diagnostic imag-
ing available (contrast enhanced whole abdomen CT-scan,
pelvic Magnetic Resonance Imaging - MRI and Positron
Emission Tomography and Computed Tomography - PET-
CT). The elective target for nodal disease is treated with
45–50 Gy EBRT only (low risk clinical target volume, LR-
CTV). Macroscopic disease such as pelvic side wall disease

or pelvic and para-ortic nodes, where the contribution from
intracavitary BT would be non significant, is treated with
EBRT boost (up to 55–66 Gy) or with interstitial BT. EBRT
is followed by High Dose-Rate (HDR) BT boost delivered
to the whole cervix and the remaining residual tumour tis-
sue at the time of BT. BT is performed using applicators
(intracavitary tandem and ovoid or cylinder, intersitial) in-
serted after spinal anesthesia in the operating room. Af-
ter applicator insertion, a CT-scan is acquired for BT plan-
ning for every fraction, and target volume and organs at risk
(OaRs) are defined according to the Indian Brachytherapy
Society (IBS) Groupe Européen de Curiethérapie (GEC)
and European SocieTy for Radiotherapy andOncology (ES-
TRO) American Brachytherapy Society (ABS) (IBS-GEC
ESTRO-ABS) recommendations [18]. We routinely em-
ploy a mixed point-volume approach with a prescription
of 100% dose to Point A (Manchester plan) and evalua-
tion of the OaRs where the hot spot dose is reported in
2 cm3 (D2cc), according to the GEC-ESTRO recommen-
dation [19]. The standard BT schedule at our institution is
28 Gy delivered in 4 fractions, 1 fraction per week.

EBRT + BT Total Dose is calculated with the biologi-
cally equivalent dose in 2 Gy per fraction (EQD2) using the
linear-quadratic model with a/b 10 Gy for tumor effects and
a/b 3 Gy for late normal tissue damage, according to EM-
BRACE protocols [20] and International Commission on
Radiation Units and Measurements (ICRU) Report 89 [21].
The total recommended EQD2 to target is 80–90 Gy com-
bined dose from both EBRT and BT. The recommended
limits of D2cc for the rectum, bladder and sigmoid colon
are 75 Gy, 90 Gy, and 75 Gy, respectively.

Since different BT approaches have been used dur-
ing the pandemic, we decided to retrospectively report on
the different fractionations adopted, focusing on treatment-
toxicity and OTT.

Acute and late toxicity are routinely assessed at our In-
stitution according to the CommonTerminologyCriteria for
Adverse Events (CTCAE v.4). Acute toxicity is defined as
treatment-related adverse events occurring within 90 days
from the end of radiation therapy, late effects are seen >3
months after treatment completion. We recorded vaginal,
genitourinary (GU), and gastrointestinal (GI) toxicity data.
Once collected, toxicity data were stratified according to
the BT fractionation received.

As for the disease control, due to the short observation
period (follow-up), we decided to report the response rates
observed, distinguished in complete or partial response and
disease progression. Response to treatment is assessed with
clinical evaluation andMRI performed 3months after treat-
ment completion, and PET-CT performed 6 months after
end of treatment.

Our Internal Review Board authorized the study.
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3. Results
Between early March 2020 and 31st March 2022, 36

patients were treated for LACC at our Institution. At di-
agnosis, the median age was 51 years old (range 28–91).
Characteristics of patients are shown in Table 1.

Table 1. Characteristics of patients.
Number (n = 36) Percentage (%)

Histology
SCC 29 80.6%
AC 5 13.9%
Other 2 5.5%

Grade
Gx 11 30.5%
G1 8 22.2%
G2 7 19.5%
G3 10 27.8%

FIGO stage
IIA2 2 5.5%
IIB 14 39%
IIIB 2 5.5%
IIIC1 12 33.4%
IIIC2 4 11%
IVA 1 2.8%
IVB 1 2.8%

SCC, squamous cell carcinoma; AC, adenocarcinoma.

The majority of patients, 34/36 (94.4%), were staged
with MRI, while PET-CT was used in 23/36 (63.9%). The
median diameter of the cervixwas 48.5mm (range 25–154).

Fourteen out of 36 patients underwent neoadjuvant
ChT (NAChT - 38.9%) with weekly carboplatin and taxol.

All patients underwent EBRT (Table 2). The median
total dosewas 48Gy (34.2Gy–50.4Gy), in 19–30 fractions,
1.8 Gy per fraction, to thewhole pelvic volume. One patient
died during EBRT at a total dose of 34.2 Gy/19 fractions,
from a sudden rupture of a cerebral atero-venous malforma-
tion (AVM); one patient decided to stop the treatment at a
total dose of 37.8 Gy/21 fractions for acute GI toxicity G2
and low compliance, but underwent subsequent HDR-BT.
Lomboaortic nodal volume was included in the treatment
volume in 7 cases (19.4%).

EBRT was delivered with VMAT technique to 100%
of the patients. An EBRT simultaneous integrated boost
(SIB) to the pathologic nodes was delivered in 9 cases
(25%), with a total dose ranging between 52 and 66 Gy
(median 54 Gy) in 2–2.25 Gy daily fractions. Two patients
received a parametrial boost with EBRT, up to a total dose
of 63 Gy.

ChT schedules and delivery were not affected by the
pandemic, since, as well as at our institution, staff was not
shifted toward COVID-19 departments. Concurrent ChT
was administered in 31/36 cases (86.1%) for 3–7 cycles
according to the eventual toxicity, using weekly cisplatin

Table 2. Treatment characteristics and results.
EBRT

Total Dose Median 48 Gy (34.2–50.4)
Fractions Median 27 (19–30)
LA Nodes treated 7 (19.4%)
Nodal Boost (n = 9) Median 54 Gy (44.1–66)
Parametrial Boost (n = 2) 63 Gy

Chemotherapy
Concurrent (weekly CDDP) 31 (86.1%)
N° of cycles Median 5 (3–7)

Neoadjuvant ChT
Yes 14 (39%)
No 22 (61%)

HDR-BT (n = 32)
6 Gy × 3 fractions 3 (9.3%)
6 Gy × 4 fractions 1 (3.2%)
7 Gy × 4 fractions 18 (56.2%)
7 Gy × 3 fractions 4 (12.5%)
6.5 Gy × 4 fractions 5 (15.6%)
6 Gy × 2 fr + 5.5 Gy × 2 fractions 1 (3.2%)

Fractionation
1 fraction × week 25 (78.1%)
2 fractions × week 6 (18.1%)
3 fractions × week 1 (3.2%)

Interval from EBRT to BT Median 14 days (6–54)
OTT (EBRT + BT) (n = 32) Median 74 days (57–99)
Response
Complete response 25 (69.5%)
Partial response 8 (22.2%)
Disease progression 2 (5.5%)
NA 1 (2.8%)

Follow up Median 10.7 mos (1.8–20.3)

(CDDP, 40 mg/m2). Five patients did not receive concur-
rent ChT for different reasons: one refused it, one for age
(92 years old), another one decided for exclusive RT due to
economic issues (patient from an extra-EU Country with-
out healthcare expenses coverage), one had stage IV kid-
ney failure, and another one had immuno-deficiency after a
liver transplant.

The leading cause of concurrent ChT interruption (pa-
tients who received only 3–4 cycles of ChT) was haemato-
logic toxicity, scored as follows: G3 Anemia (one patient);
G2 thrombocytopenia (one patient); leukopenia (one case);
neutropenia (one case); G2 anemia plus G3 diarrhea (one
patient); G2 anemia + G1 neutropenia (one patient).

G1 anemia was recorded in 6 patients, not leading to
ChT interruption.

After EBRT, 32/36 patients (88.9%) underwent HDR-
BT. One patient refused HDR-BT treatment, one died dur-
ing EBRT for a ruptured AVM and two patients had a pro-
gressive disease (PD) after EBRT completion.

Overall, during the pandemic, operating rooms for all
the Gynaecology Department decreased from five to two;
for brachytherapy applicators insertion, only 2–3 sessions
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per week were available.
Due to the pandemic situation, we used different frac-

tionation schemes for BT-HDR. In the beginning, we con-
tinued with our standard weekly fractionation (one fraction
per week). Later on, when resources were consistently re-
duced (as described above), we adopted a biweekly frac-
tionation: after the applicator insertion, a first planning CT-
scan was acquired before the first fraction, and a second
planning CT-scan was acquired before the second fraction.
Patient was hospitalized for one night keeping the applica-
tor in place, and the second fraction was delivered 24 hours
after the first one. A rigid image registration between the
2 CT-scans was performed to evaluate any eventual varia-
tions.

Another schedule adopted was a tri-weekly fraction-
ation: only one application in operating room was per-
formed, patient was hospitalized for one night keeping the
applicator in place. Three fractions were delivered with the
same applicator, each one 6 hours apart from the previous
one. A total of 3 planning CT-scans was acquired. A rigid
registration between the planning CT-scans was performed
also in this case.

Before the treatment schedule decision, we allowed
patients to decide between the options, after a careful pa-
tient selection according to age and performance status.

HDR-BT schedules adopted are shown in Table 2. The
majority of patients received 28 Gy in 4 fractions (56.2%).

Most patients received one fraction per week (25/32,
78.1%), in 6 cases (18.1%) a biweekly fractionation was
adopted and only in 1 case a tri-weekly fractionation was
used.

EQD2 and Biologically Effective Dose (BED) for tar-
get (α/β = 10 Gy) were calculated for 31 patients who re-
ceived EBRT+HDR-BT, excluding one patient who did not
complete EBRT. The median EQD2 delivered to the tumor
(cervix) was 87.5 Gy (range 71.8–89.2), and the median tu-
mor BED was 104.9 Gy (range 86.1–107.1).

Median OTT was 74 days (range 57–99). The me-
dian interval from EBRT end to HDR-BT start was 14 days
(range 6–54). Four patients tested positive for COVID-19
between EBRT end and BT start, with the need to postpone
the start of BT until they fully recovered.

At a median follow-up of 10.7 months (1.8–20.3),
a complete response (CR) was obtained in 25 patients
(69.5%), a partial response (PR) was seen in 8 cases
(22.2%), and two patients (5.5%) experienced a progression
(pelvic and extrapelvic nodal in one case, lung and hepatic
metastasis in the other one). Overall, only one patient was
lost in follow-up straight after the completion of treatment.

Among the 14 patients who received NAChT: a CR
was obtained in 9 patients (64.3%), a PR was seen in 4 pa-
tients (28.6%) and one patient (7.1%) had a PD. Consider-
ing the 22 patients who did not receive NAChT: a CR was
seen in 16 patients (72.8%), a PR in 4 patients (18.2%), one
patient (4.5%) had a PD, and one patient (4.5%) was lost

in follow-up. Due to the limited population, no statistical
analysis was performed.

Data regarding vaginal, GU, and GI, both acute and
late, are shown in Table 3.

Table 3. Acute and late toxicity after EBRT + BT (GU =
Genito-urinary, GI = gastro-intestinal) according to CTCAE

vol. 4.
Acute (n - %) Late (n - %)

Vaginal toxicity
G0 12 (33.3%) 14 (38.9%)
G1 5 (13.9%) 15 (41.6%)
G2 19 (52.8%) 5 (13.9%)
G3 - 1 (2.8%)
NA - 1 (2.8%)

GU toxicity
G0 18 (50%) 34 (94.4%)
G1 8 (22.2%) 1 (2.8%)
G2 10 (27.8%) -
G3 - -
G4 - 1 (2.8%)

GI toxicity
G0 21 (58.3%) 35 (97.2%)
G1 8 (22.2%) 1 (2.8%)
G2 7 (19.5%) -
G3 - -

Overall, limited G3–G4 toxicity was recorded: in one
case a G3 late vaginal stenosis and one patients experienced
a G4 late GU toxicity (ureteral stenosis with obstruction re-
quiring urgent intervention).

Table 4 shows acute and late vaginal, GU, and GI tox-
icity after EBRT + BT according to the regimens used: one
fraction per week (25 patients) and 2 or 3 fractions per week
(with one applicator - 7 patients). No statistical analysis was
carried out, due to the limited number of patients. Looking
at crude numbers, a slight higher acute G1 vaginal toxic-
ity (dryness and inflammation) acute G2 GU toxicity (non-
infective cystitis, urinary frequency, urinary urgency) and
late G1 vaginal toxicity (dryness, stricture) was observed
among patients receiving 2–3 fractions per week compared
to those receiving one fraction per week (Table 4).

4. Discussion
During the COVID-19 pandemic, the management of

LACC has certainly been more challenging, due to the need
to reorganize hospital protocols leading to an overall re-
duced availability of healthcare resources and facilities, be-
ing shifted toward frontline pandemic control. At our Ra-
diotherapy Department, we didn’t experience a reduction of
staff (physicians, RTT, medical phyhisics, nurses). There-
fore, regarding EBRT, we could keep adopting conven-
tional fractionation schedules, as reported before. Nev-
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Table 4. Toxicity after EBRT + BT: BT with one fraction per
week compared to BT with 2–3 fractions per week.

2–3 fractions
per week (n = 7)

One fraction
per week (n = 25)

Acute vaginal toxicity
G0 4 (57.2%) 6 (24%)
G1 2 (28.5%) 2 (8%)
G2 1 (14.3%) 17 (68%)
G3 - -

Acute GU toxicity
G0 4 (42.8%) 11 (44%)
G1 - 8 (32%)
G2 3 (57.2%) 6 (24%)
G3 - -
G4 - -

Acute GI toxicity
G0 6 (85.7%) 14 (56%)
G1 - 7 (28%)
G2 1 (14.3%) 4 (16%)

Late vaginal toxicity
G0 3 (42.8%) 9 (36%)
G1 4 (57.2%) 10 (40%)
G2 - 5 (20%)
G3 - 1 (4%)

Late GU toxicity
G0 - 23 (92%)
G1 - 1 (4%)
G2 - -
G3 - -
G4 - 1 (4%)

Late GI toxicity
G0 - 24 (96%)
G1 - 1 (4%)
G2 - -

ertheless, hypofractionated schedules could be an option
when staff and resources are limited, and have been widely
recommended for several solid tumor due to the possibility
of safely reducing the patients’exposure to hospital environ-
ments [22,23]. At present, although some prospective trials
showed some potential role and interesting trials are ongo-
ing, data on EBRT hypofractionation in CC patients remain
scarce [24,25]. In a phase I–II trial from Brazil, 34 patients
with stage IIIB CC were treated with hypofractionated RT
(40 Gy to the whole pelvis with bis in die - BID fractions
of 2.5 Gy on days 1, 3, 15, 17, 45, 47, 59 and 61) followed
by LDR-BT with 35 Gy to point A delivered on day 29 and
concurrent FU-cisplatin ChT. Treatment was well tolerated,
with no G3–4 acute toxicity. A complete response was seen
in 85% of patients and 5-years Overall Survival (OS) rate
was 59% [26].

A retrospective report from Tata Memorial included
62 patients with stage IIIB CC treated with hypofraction-
ated RT with 39 Gy in 13 daily fractions + subsequent
BT, with or without ChT. The 5-years disease-free survival

(DFS) was 59%. Five patients experienced late G3 rectal
toxicity [27].

Another retrospective study from South Africa in-
cluded 104 patients with stage IIIB CC, treated with EBRT
40Gy in 16 fractions + BT boost of 9 Gy × 2 fractions, with-
out concurrent ChT. Treatment was well tolerated, with a
CR in 70% of patients. The 20-months DFS was 59% [28].

Currently, the ongoing phase II Canadian HEROICC
Trial (Hypofractionated Externalbeam RadiOtherapy for
Intact Cervical Cancer) is recruiting CC patients to random-
ize between a hypofractionated RT regimen of 40 Gy in 15
fractions to the whole pelvis (BED = 45 Gy/25 fr) with si-
multaneous integrated boost (SIB) to positive nodes up to
48 Gy/15 fr (BED = 57.5 Gy/25 fr) followed by HDR-BT,
versus EBRT + HDR-BT standard regimen (45 Gy in 25
fraction). Both arms include weekly concurrent cisplatin
40 mg/m2 for max 5 cycles. Authors assume that a down-
sizing of larger primary tumors may not be optimal after hy-
pofractionated EBRT. Therefore, to ensure an optimal CTV
coverage at the time of BT, patients included have to present
with small primary disease and a low burden of nodal spread
[29].

Another ongoing phase II trial from Mexico is ran-
domizing patients with locally advanced cervical cancer be-
tween EBRT with 45 Gy/25 fractions or 37.5 Gy/15 frac-
tions followed by a BT boost of 28 Gy in 4 fractions to point
A. Both arms include weekly concurrent cisplatin [30].

Brachytherapy is an essential component of the CC
management, and every effort should be made not be de-
layed due to the detrimental effect this may have on out-
comes [31,32].

Due to the applicators insertion procedure requiring
availability of different facilities and specialists (such as
operating rooms, anaestesiologists, nurses), brachytherapy
treatment delivery reflected a major impact from the pan-
demic. At our Institution, operating rooms available in the
Gynecology Department were reduced from 5 to 2, with
only 2–3 sessions per week to insert applicators. In order to
optimize the resources and provide optimal care, the strat-
egy adopted was to modify the fractionation, trying to de-
liver more fractions, reducing the number of applications,
thus the need for operating room and anaesthesiologists. In
6 cases, we adopted a schedule with 2 fractions per week, 6
or 7 Gy each fraction (up to 4 fractions), delivering 2 frac-
tions per application; in one case, we adopted the option of
3 fractions delivered in one week (6 hours apart from each
fraction) with one application. Treatment was well toler-
ated; a schedule wih 2–3 fractions per week suggest to have
similar toxicity rates compared to the standard fractionation
of one fraction per week, as listed before. When a bi- or
tri-weekly fractionation was used, 2 or 3 planning CT-scan
were acquired (one before each fraction) and a rigid regis-
tration between the planning CT-scans was performed, thus
ensuring a safe plan evaluation.

The limited study population and the short follow-up
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time limit the results interpretation of our analysis. How-
ever, a schedule with 2 fractions delivered over one week
with one application (up to 4 fractions) emerged as a safe
option for LACC during the pandemic.

In an attempt to reduce OTT during the pandemic and
based on previously published experiences, schedules of 2
to 3 sessions have been recommended by International So-
cieties [33–35]. It has been demonstrated a similar local
control and similar toxicity, with better compliance from
the patients, using a schedule of 8 Gy × 3 fraction compared
to 6 Gy × 4 fraction [35].

International multicenter studies reported excellent lo-
cal control and toxicity outcomes with a schedule of 7 Gy ×
4 fractions, delivered in 2 applications over one week, with
2 fractions per application in most cases [18,36]. This is
an appealing regimen considering the possibility of limit-
ing the application to 2 without decreasing the number of
fractions. Another option explored during the pandemic,
is to deliver 2–3 fractions every 6 hours, with one single
application [23,37]. BT could also be interdigitated with
EBRT. In this case, ABS recommends a schedule of 5–6
Gy × 5–6 fractions [33], even if considering the high num-
ber of necessary applications compared to other regimens;
this makes this schedule of limited use. An attractive option
could be to deliver a higher dose per fraction, limiting the
application to 2 (i.e., 9 Gy in 2 applications); retrospective
and prospective studies reported comparable OS rates with
this regimen but decreased local control [33,38,39]. There-
fore, these schedules should be cautiously adopted and af-
ter a proper patient selection (small volume of disease after
EBRT or older patients). As for treatment-related toxicity,
Kirchheiner et al. [38] reported, among the 630 patients in-
cluded (with a median follow-up 24 months), a 2-year ac-
tuarial estimate for vaginal stenosis G ≥2 of 21%. Recto-
vaginal reference point dose (HR (hazard ratio) = 1.025, p
= 0.029), EBRT dose >45 Gy/25 fractions (HR = 1.770, p
= 0.056) and tumor extension in the vagina (HR = 2.259,
p = 0.001) were risk factors for vaginal stenosis, adjusted
for center reporting effects. Based on the model curve, the
risk was 20% at 65 Gy, 27% at 75 Gy and 34% at 85 Gy
(recto-vaginal reference point dose). No statistically sig-
nificant difference in adverse events was found in the study
by Hendry J. et al. [39].

Unfortunately, OTT was prolonged (median 74 days,
range 57–99). Few patients got tested positive for COVID-
19 so treatment start was delayed. The effect of the pro-
longed OTT needs further evaluation on disease control and
late toxicity, with longer follow-up time. In the present re-
port, the wait-time interval from diagnosis to chemoradia-
tion start was not assessed, considering that 14/36 patients
received NACHT, which could be a confounding factor.
Nevertheless, a study conducted in the same period showed
that a short wait-time interval (6.1–9.8 weeks) from diagno-
sis to start of chemoradiation for locally advanced cervical
cancer might not be associated with increased mortality risk

for patients not showing aggressive tumor factors [40].

5. Conclusions
During COVID-19 pandemic, a delay in diagnosis or

treatment, and a prolonged radiation therapy overall treat-
ment time for cervical cancer patients was likely to happen
worldwide. Brachytherapy was the hardest challenge for
us, due to the background situation. Thus, we adopted dif-
ferent schedules and fractionations to tailor the treatment
case by case and to optimize the resources available and we
were able to keep providing an optimal care.

A be-weekly fractionation (2 fractions delivered over
one week with one application, up to 4 fractions) emerged
as a safe and convenient option for LACC during the pan-
demic. Our results are in line with the literature, treatment
was well tolerated and this schedule is promising.
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