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Abstract

: The spread of the COVID-19 disease and respiratory symptoms in
affected patients have increased requests for high-resolution computed tomography
(HRCT) imaging. It have increased the workload and radiation exposure of
employees in radiology departments.

: The present descriptive-analytical study examined the
number of CT scans performed between 1398 and 1402 in the affiliated hospitals of
Sabzevar University of Medical Sciences.

: According to the graphs comparing the years 1398 to 1402, it can be seen
that the highest number of requests for CT scan in these five years is related to
Shahrivar 1400 with the number of 9677 requests registered in this month, which
can indicate the high prevalence of the Coronavirusin this month. After that, Mordad
1400 has the second rank with 9394 requests, which to some extent reveals the fact
that 1400 was a critical year in terms of the spread of the Corona pandemic and
overall, the year 1400 was the worst year in terms of the spread of the Corona
pandemic, which accounted for the highest spread of the virus.

: The spread of respiratory diseases, the increase in requests for HRCT
scans, and the lack of manpower in these departments cause the amount of radiation
exposure to reach the limits of the body's tolerable dose and sometimes exceed this
amount. Accordingly, it is recommended taking necessary measures to prevent
problems that are more serious for radiology personnel at risk.
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Introduction

The 2019 Coronavirus disease first spread
throughout China and then gained global
attention. So on January 30, 2020, the World
Health Organization officially declared the
COVID-19 pandemic a serious public health
alert of international concern. The Coronavirus
family is divided into four genera, a—/p—/vy—/
0-CoV, where B-CoV and o— are capable of
infecting mammals, while —y and CoV-d mainly
infect birds. From the 1960s until now, six types
of human viruses of this type have been reported.
Four of them, 229E and NL63 of a type and
HKUI and OC43 of B type cause mild diseases
such as colds and gastrointestinal infections.
However, two B types of this virus, namely CoV-
SARS and CoV-MERS, can cause more severe
disease and eventually death in humans.

The American Society of Radiology has also
introduced radiography and chest scan of the
patient as the best way to diagnose this virus. The
percentage of diagnosis success in this method is
about 97% and it is considered a cheaper and
safer method than the RT-PCR method. When X-
rays, gamma rays, and ionizing particles hit the
human body, it creates various effects, including
very slight changes in the position and shape of
molecules to their ionization. One of the large
groups that are exposed to occupational radiation
are specialists, resident engineers, experts, and
technicians of medical centers working with
radiation  (diagnostic, interventional, and
therapeutic), which include people working in
radiology, nuclear medicine centers, and
radiotherapy centers.

X-ray imaging methods play an important
role in the diagnosis, prognosis, and prediction
of different types of infectious and non-
infectious diseases. According to international
reports, CT scan examinations account for about
20% of X-ray diagnostic procedures in medicine,
however, the resulting total cumulative dose or
diagnostic reference levels (DRL) is about 40-
60% in diagnostic radiology. Naturally, this
share can increase significantly in some
situations such as the Covid-19 pandemic.

Epidemiological data show that excessive
exposure and radiation from low-dose ionizing
radiation sources such as radiology machines and
CT scanners can generally increase the risk of
incidental biological effects such as solid
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cancers, leukemia, and genetic effects such as a
result of occupational exposure. This study
aimed to establish the occupational health of
radiological personnel during the Covid-19
pandemic by examining the number of high-
resolution CT (HRCT) exams and radiology
department referrals in different time intervals.

Methodology

This is a descriptive-analytical study and it is
a non-interventional type. The number of HRCT
scans performed from 2018 to 2019 in the
radiology departments of affiliated hospitals of
Sabzevar University of Medical Sciences was
collected through the PAX and HIS systems of
the hospital. After classifying the data based on
the different months of the solar year and
comparing, and matching them with the peak
periods of the COVID-19 pandemic in the
country, it was examined and analyzed. Excel
software and simple statistical methods were
used to analyze the data.

Results

From the beginning of the COVID-19
pandemic, respiratory symptoms were among the
most common and dominant symptoms of

COVID-19 patients, CT imaging of the
mediastinum and lungs received special
attention. The sensitivity, specificity and

accuracy of HRCT imaging of the chest in the
diagnosis of COVID-19 is so high that due to
access and cost, it was considered the first
diagnostic method for patients with COVID-19.
The importance of CT scan except from
accessibility and low cost, was the quickness of
its results which has expanded its use, especially
in developing countries with very limited
resources. In addition, the CT images of patients
with COVID-19 may be used for treatment
planning and low-dose radiotherapy for these
patients. At the same time as the beginning of the
COVID-19 disease in March 2018, according to
diagram 4, an increasing trend in the number of
HRCT tests performed in the CT scan
departments of Sabzevar city in the years 2018
to 2019 has been observed (orange, blue, purple,
green and Red respectively).
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The maximum number of HRCT tests were
performed in September and August 1400 and
the decreasing trend of this number is observed
in 1401 (red color). As shown in diagram 4, with
the start of COVID-19 in Iran from March 2018,
the first clear peak according to the diagram
occurred in October 2019, but this peak was
contained by the end of 2019. Again, with the
beginning of 1400, an increasing trend began
until September 1400, when the second peak
occurred, and the decreasing trend continued
until the end of the year, but with the beginning
of 1401, at the very beginning of the year, in
April, we saw the next peak, but this time the
courier was weaker than all the previous times.
A significant decreasing trend can be seen in the
number of HRCT diagnostic tests in 1400
compared to 1401 in this figure, which is almost
similar to the situation before the start of the
epidemic in Iran and a sign of returning to
normal conditions in our country.

The National Council on Radiation Protection
(NCRP) and the International Commission on
Radiological Protection (ICRP) have announced
indicators for occupational exposure. The
maximum permissible occupational dose (MPD)
based on accidental effects si 50 mSv per year
for the whole body and according to definitive
works, it is 150 mSv per year for the lens of the
eye and 50 mSv per year for organs, including
hands and feet.

Therefore, in such a situation, it can be
predicted that due to the high number of requests
for HRCT tests during the COVID-19 pandemic
and similar diseases in the future, it may not be
possible to use paid leave days, In addition, other
employees of these departments may
unexpectedly end up on sick leave due to illness.
Therefore, the possibility of employee burnout
will increase and may even lead to serious
mistakes in the implementation of imaging
protocols and repeating tests.

Discussion

Studies, in Australia and Ireland, have shown
that the COVID-19 pandemic changes the pattern
of clinical work and services in diagnostic
radiology departments while imposing the use of
appropriate  personal protective equipment
(PPE). The present study was conducted to
investigate the occupational health of radiation
workers in the radiology departments of

108

hospitals affiliated with Sabzevar University of
Medical Sciences due to the spread of the
coronavirus epidemic and the increase or
decrease in radiation exposure of CT department
employees.

The first finding that was obtained from this
research was that during the peak times of
COVID-19 and the increase in pulmonary
complications, the tendency to perform CT scan
increased, and accordingly, the amount of
radiation exposure by employees can increase. In
addition, increasing the workload of CT scanners
declines the lifetime of major components of
imaging systems such as X-ray tubes, and
electronic and mechanical components. This
doubles the necessity of quality monitoring and
periodic maintenance services.

From the aspect of radiation protection, the
immediate increase in the number of patients
referred for CT lung scan tests will subsequently
increase the workload of radiology departments
and increase the radiation dose of the community
and the occupational radiation dose among the
personnel of these departments in all countries
that face such conditions. Therefore, observing
things such as increasing the support and welfare
strategies of radiation workers in radiology
departments can be very effective to eliminate
the symptoms of job burnout, as well as changing
the job position or temporary retirement of
personnel after pandemics, such as the COVID-
19 pandemic. Also, measures such as reducing
working hours in each work shift, training new
human resources, holding advanced training
courses for new personnel, further training
working radiographers, reducing time intervals
for periodical medical tests and occupational
examinations for radiographer personnel and
using laboratory tests. More specialized such as
genetic tests for cancer diagnosis are suggested
in line with support and welfare strategies.

Conclusion

Moreover, considering the possibility of
similar pandemic conditions or recurrence of the
Covid-19 disease that will lead to an increase in
the workload of CT scan departments, it seems
that the quantitative criteria of occupational
exposure are not enough and need to be revised.
Also, applying other basic procedures such as
using dose reduction techniques for example
beam filters, tube current modulation, automatic
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pitch adaptation, and low tube voltage for chest
HRCT, may be helpful for patient dose reduction
without losing image quality in similar pandemic
situations.
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1. Maximum Permissible occupational Doses
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