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More than a decade before the COVID-19 crisis, it was reported that the rapid growth
in ionizing radiation-based imaging procedures had caused a significant increase in the
collective dose by more than 700% and an increase in the annual per-capita dose by
almost 600%, as estimated by the US NCRP[1, 2]. Scientist around the globe discussed
that such a rapid growth could be associated with significant effect on public health.
Most of the exponential growth of cardiovascular computed tomography (CT) scan
and nuclear Imaging, which require larger radiation doses than traditional X-ray imag-
ing. Brenner and Hall in their review article published in the New England Journal of
Medicine reported that CT scans increased from ~3 million in 1980 to an estimated
62 million in 2006 (20.67 x growth in 26 years) [3]. While imaging technological
advances such as adaptive, statistical, iterative image reconstruction techniques have
been linked to a significant radiation dose reduction [4], reports show that in countries
such as the US most of the increased exposures were due to CT scans and nuclear med-
icine imaging which need much larger radiation doses compared to those of traditional
X-ray imaging procedures.

The radiation dose in CT scans vary greatly due to protocols [5]. Today, regardless
of the low individual risk, there is a growing concern about the cancer risk at popula-
tion level from CT scans [6-8]. Performing a low-dose chest CT instead of a routine
chest CT protocol is suggested for patients with suspected or confirmed COVID-19
[9]. It is widely accepted that when a CT scan is clinically justified, its benefits always
outweigh its potential risks. However, even for a justified CT, keeping radiation doses
as low as reasonably achievable (the so-called ALARA principle) should be a priority
[10, 11]. Regarding CT scans, it has been reported that even radiation doses ranging
5-125 mSyv can lead to a small but statistically significant increase in the risk of cancer
[12]. It has been estimated that CT scans with cumulative doses of ~50 mGy in chil-
dren might almost triple the leukemia risk and doses of about 60 mGy might triple the
brain cancer risk [10].

After the COVID-19 pandemic, due to key advantages such as high sensitivity and
rapid access, chest computed tomography (CT) were widely utilized as the main imag-
ing modality for diagnosis, prognostic assessment, and evaluation of the complication
of COVID-19. The widespread use of CT-scan as a popular screening tool during the
pandemic is the radiation risk, particularly when severely symptomatic COVID-19
patients needed multiple chest CT-scans during the course of their disease. Consider-
ing the popularity of CT-scans for diagnosis of COVID-19, there is a debate over the
role of CT-scans in increasing the cancer risk [13]. In a study conducted in Shiraz Uni-
versity of Medical Sciences, the impact of COVID-19 on radiation risk from medical
imaging was evaluated through a retrospective review of the chest CT-scans performed
during different stages of the COVID-19 pandemic in five major teaching hospitals in
Shiraz, Iran (January, 2020-September, 2022). Given this consideration, the frequen-
cies of CT-Scans in different hospitals were compared with those of the pre-COVID-19
period (January, 2018-December, 2019). In some cases, the findings were alarming.
During one of the COVID-19 peaks, we observed a huge increase in the number of CT
scans performed between July 7, 2021 and September 7, 2021. During this period, the
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number of CT scans showed a 200-300% increase com-
pared to that of the same months in 2018. For example,
in Namazi hospital as the largest teaching hospital af-
filiated with Shiraz University of Medical Sciences, the
number of CT scans reached from 367 in Aug 2018 to
5388 in Aug 2021 (1468% growth). It is worth noting
that the daily number of COVID cases in Iran had been
increased from 10,598 on June 9, 2021 to 39,174 cases
on Aug 18, 2021.

While the lifetime risk of dying of a cancer linked to
CT-scans depends on key factors such as but not limited
to age, gender, and the irradiated organs, the overall risk
is very low. The likelihood of getting a fatal cancer from
a CT scan is estimated to be about 1 in 2,000. Although
this risk in a single patient is negligible, when a crisis
such as the COVID-19 pandemic significantly increas-
es the number of CT-scans, the number of cancer cases
in the whole population would be remarkable. Based
on 111.6 million adult participants from 3 continents
(Asia, Europe and America), Cao et al. showed in their
meta-analysis an inordinately increase (598% increase)
in adults cancer risks from CT scans [14]. The cancer
risk was associated with both the radiation dose and CT-
sites [14]. Given this consideration, the increase in the
lifetime risk of dying of a cancer linked to CT-scans in
Shiraz is estimated by our team and will be discussed in
another publication.
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