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AHHOTALMA

O6ocHoeaHue. PacnpocTpaHeHne HOBOW KOpoHaBMpYcHoi MHdekummn (COVID-19) B MockBe npuBeno K 3HauuTeNbHOMY
YBEJMYEHWI0 YMCa KOMMbIOTEPHBIX TOMOrpaduid OPraHoB rPYLHON KNETKU, BbIMOJIHAEMbIX NaLMeHTaM B paMKax AMarHocTu-
KW U OLEHKM 3ddeKTMBHOCTM npoBoauMoi Tepanuu. CeasaHHoe ¢ COVID-19 nsMeHeHWe CTPYKTYpbl Jy4eBOW AMArHOCTUKM
B MockBe BEAET K U3MEHEHUSIM B BEJIMUMHE W CTPYKTYpPe KOJUNEKTUBHOW [,03bl 00Ny4eHUs HaceneHus CTONMLbI, MpU 3TOM
caM MpoLecC BbIMNSAUT pasHOHanpaBneHHbIM. OTCYTCTBME Ha TEKYLLMIA MOMEHT JOCTOBEPHON MH(OPMaLMK N0 U3MEHEHUIO
CTPYKTYpbl Iy4eBOM AWMArHOCTUKM U YPoBHEN 06nyueHust HaceneHus Mocksel B cBasu ¢ anuaemmein COVID-19 u obycnoeuno
npoBeAeHWe faHHOW paboThl.

Lleny — oueHWTb BNMSHWE 3NWMAEMUONOTMYECKOW 0OCTAHOBKM Ha OWHAaMWKY W3MEHEHUI YPOBHS [030BbIX Harpy3oK
Ha NauMeHTOB NpW NMPOBEAEHUM KOMMbTEPHO-TOMOrPaUUEcKUX UCCEe0BaHUA B MEAULIMHCKUX OpraHu3aumsx Mockebl
3a nepwog, 2017-2020 rr.

Mamepuanel u Memodsi. CobpaHbl 1 NpoaHanM3npoBaHbl 3anosiHeHHble GopMbl Ne 3-1103 3a 2017-2020 rr., nonyyeHHbIe
OT MeAMLMHCKMX opraHM3aumii ropoga Mockebl pa3nuyHbix $hopM cobcTBeHHOCTH; faHHble GopMbl N© 30 3a 2017-2020 rr.
U AaHHble eAMHOro paguonoruydeckoro uHpopmaumonHoro cepsuca (EPUC) 3a 2020 r. MpoBeféH aHanM3 rofoBbiX KOMMEK-
TUBHBIX M CPeAHUX WHAMBUAYANbHBIX [03 00/1y4eHMs NauUeHToB N0 aHaToMUYeckuM obnactam Tena.

Pe3synbmamel. AHanu3 AaHHbIX YYETHBIX HOPM NPOAEMOHCTPUPOBAN CYLLLECTBEHHBIA POCT KOMMbIOTEPHO-TOMOrpaduye-
CKUX UCCNefoBaHUi B MocKBe: peanbHOe KOIMYECTBO UCCNeA0BaHUA OKasanoch Ha 31% bonblue oxupaeMblx. Konnuectso
uccnefoBaHuiA opraHoB rpyaHoii knetku B 2020 r. yBennumnocb No4YTM B 2 pasa Nno CPaBHEHMIO C APYTMMU BPEMEHHbLIMU
nepuofamu. B cOBOKYNHOCTM BCE 3TO NOBUNIAMO HA POCT 3HA4EHUI cpepHen addeKTuBHOW A03bl, koTopas B 2020 r. Takxke
Bblpocna bonee yeM B 2 pasa.

3arnoyenue. 3nupemuonorudeckas obcraHoBka B 2020 r. okasana cylecTBEHHOE BAIMSHUA KaK Ha AWHaMUKY U3MeHe-
HWI [,030BOW HarpyskyU Ha MaLMEeHTOB NpU NPOBELEHUM KOMMbIOTEPHOI ToMorpadum, Tak 1 Ha BKag, onpesenéHHbIX BULOB
KOMMbIOTEPHO-TOMOrpadnyeCKUX UCCe0BaHUA B 3aBUCUMOCTM OT aHaTOMWUYECKOW 0bnacTu. AHanu3 NoMor BbISBUTL pAL
MPEUMYLLLECTB U HEAOCTATKOB pasninyHbiX hopM cbopa AaHHbIX.

KnioueBble cnoBa: paguaumMoHHas 6e30MacHOCTb; 4030Bas HarpysKa; MaUMeHT; KOMMbIOTEpHas ToMorpadus; yyeBas
anarHocTtuka; 3-003; dopma N 30; EPUC; aHanuTuKa.
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ABSTRACT

BACKGROUND: The spread of coronavirus disease-2019 (COVID-19) in Moscow has significantly increased the number
of chest computed tomography examinations to establish a diagnosis and assess the treatment efficacy. In Moscow, the new
approach to diagnostic imaging associated with COVID-19 caused divergent shifts in the volume and structure of the population
radiation burden. This study aimed to bridge the gap in data, as no reliable information about the changes in the structure of
diagnostic imaging and the current radiation burden due to COVID-19 in the Moscow population has been reported.

AIMS: To evaluate the impact of the pandemic on the computed tomography radiation doses in Moscow medical facilities
between 2017 and 2020.

MATERIALS AND METHODS: We collected and analyzed the following data: forms No. 3-DOZ completed by the public and
private Moscow medical facilities in 2017-2020; forms No. 30 completed in 2017-2020; data from the Unified Radiological
Information Service for 2020. The study provides details about the annual population radiation exposure and the average
individual radiation doses, with a breakdown by anatomic region.

RESULTS: The statistical form evaluation elucidated the boost of computed tomography imaging in Moscow, accounting for
31% higher than anticipated. In 2020, the number of chest imaging studies increased almost two-fold compared to the previous
periods. Thereby, causing a corresponding increase in the mean effective dose by over two times.

CONCLUSION: The results show that the epidemiological situation of 2020 had a profound effect on the changes in the
computed tomography-related radiation exposure, which helped us get insight into the diagnostic effect of certain types of
computed tomography studies applied to various anatomic regions. The analysis contributed to a better understanding of the
strengths and weaknesses of various statistical forms.

Keywords: radiation safety; radiation dose; patient; computed tomography; diagnostic imaging; 3-D0Z; form 30; ERIS;
analytics.
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BACKGROUND

The use of computed tomography (CT) in diagnosing
coronavirus disease-2019 (COVID-19) has been widely
discussed among physicians. Initially, multiple perspectives
on the applicability of diagnostic radiology existed worldwide,
ranging from the use of CT as disease screening [1] to CT
scans only in confirmed COVID-19 cases [2]. The reliability of
polymerase chain reaction diagnostics did not exceed 70%;
thus many countries, including Russia, particularly Moscow,
decided to introduce the term “clinically confirmed COVID-19
case” that combines symptoms, respiratory disorders,
and CT or X-ray findings (regardless of results from a
single laboratory test for SARS-CoV-2 ribonucleic acid by
a polymerase chain reaction and epidemiological history)
[3]. Additionally, diagnostic radiology detects COVID-19
pneumonia, complications, and differential diagnosis with
other lung diseases, as well as determines the status and
change dynamics and assesses the therapy effectiveness [4].
The common manifestation of COVID-19 includes viral lung
damage (viral pneumonia), thus radiological methods are one
of the main tools to assess disease severity and decide the
hospitalization needs for patients [5, 6].

Chest CT is not a classical method for diagnosing
acute respiratory viral infection but is highly sensitive to
pulmonary thickening, a typical COVID-19 symptom [7]. The
spread of COVID-19 in Moscow significantly increased the
number of chest CT scans performed on patients as part of
COVID-19 diagnosis and therapy effectiveness assessment.
The increased number of chest CT scans is probably related
both to the increased demand for this type of examination
and the increased availability of medical care for patients
with COVID-19 signs due to the organization of outpatient CT
centers within the city; however, this issue was not included
in the goals and objectives of the study.

The rapid growth in the number of CT scans was associated
with an increased radiation dose of medical exposure in the
Moscow population, hence additional cases of radiation-
induced cancers and hereditary effects [8, 9]. Additionally,
the scope of radiological techniques to detect pathological
conditions had rapidly increased, along with the increased
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radiological burden on patients, accompanying persons, and
medical facility staff [10]. COVID-19-related changes in the
structure of diagnostic radiology in Moscow changed the value
and structure of the radiation dose to the city's population, with
the multidirectional process. On the one hand, the number of
chest CT scans dramatically increased; on the other hand, the
transfer of some exclusive medical organizations for COVID-19
treatment and the closure of medical facilities or individual
departments for quarantine due to COVID-19 decreased the
number of performed CT scans on elective patients, primarily
multiphase procedures with X-ray contrast agents associated
with high (up to 50-80 mSv) individual radiation doses [11, 12].
The structure of radiological examinations was affected by the
suspension of the All-Russian Medical Examination of the Adult
Population of the Russian Federation, stipulated by a decree of
the Government of the Russian Federation' and other regulatory
documents of the executive authorities. Unfortunately, reliable
information on the changes in the diagnostic radiology structure
and exposure levels of the Moscow population is currently
unavailable due to the COVID-19 epidemic.

The study aimed to assess the radiation dose changes
in the Moscow population from CT scans in 2020 compared
to 2017-2019 as affected by the epidemiological situation
associated with COVID-19.

MATERIALS AND METHODS

Data from Forms No. 3-DOZ and No. 30 for 2017-2020
and the Unified Radiological Information Service (ERIS) for
2020 was analyzed.

Research and Practical Clinical Center for Diagnostics
and Telemedicine Technologies of the Moscow Health Care
Department systematically collect and records data according
to Form No. 3-DOZ “Information on Patient Radiation Doses
during Medical X-Ray Radiological Examinations,"? approved
by the order of the Federal State Statistics Service®.

In Moscow, as elsewhere in the country, data are
collected using Form No. 30,* approved by the order of the
Federal State Statistics Service. The study only analyzed the
sections related to diagnostic radiology.

Additionally, ERIS’data were analyzed.

! Decree of the Government of the Russian Federation dated March 21, 2020, No. 710-r “On the Temporary Suspension of the All-Russian Medical
Examination of the Adult Population of the Russian Federation.” Available at https://www.garant.ru/products/ipo/prime/doc/73681079/. Accessed on
01/15/2022.

2 Information on Patient Radiation Doses during Medical X-Ray Radiological Examinations (form No. 3-D0Z). Available at http://www.consultant.ru/
document/cons_doc_LAW_52009/c262c55885294afd998489c7f7ef8fe 17e14da38/. Accessed on 01/15/2022.

3 Federal State Statistics Service Order No. 411 dated October 16, 2013, (revised on December 22, 2021) “On Approval of Statistical Tools for Federal
Statistical Monitoring of Sanitary Status of Territories, Occupational Diseases (Poisonings), and Radiation Doses by Federal Service for Surveillance
on Consumer Rights Protection and Human Wellbeing.” Available at http://www.consultant.ru/document/cons_doc_LAW_153534/2ff7a8¢72de3994f
30496a0cchb1ddafdaddf518/. Accessed on 01/15/2022.

“ Federal State Statistics Service Order No. 863 dated December 30, 2020, (revised on December 20, 2021) “On Approval of Federal Statistical Monitor-
ing Forms with Instructions for their Completion for the Organization of Federal Statistical Health Protection Monitoring by the Ministry of Health of
the Russian Federation.” Available at http://www.consultant.ru/document/cons_doc_LAW_373430/. Accessed on 01/15/2022.

5 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of Moscow Health Care Department: Unified Radiological In-
formation Service (ERIS). Available at https://zdrav.expert/index.php/Mpoaykt:HNKLU_AuT_[13M:_EauHbIA_paamonornyeckuii_MHGOpMaLmMOoHHbIN_
cepsuc_(EPUC). Accessed on 01/15/2022.
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This retrospective study did not contain personalized
information about the patients. The data presented in Forms
No. 3-DOZ and No. 30 was anonymized and contained
information only about the number of examinations by
modality and anatomical regions. Data from the ERIS were
also anonymized and extracted only by the number of
performed CT scans.

Both annual population and average individual radiation
patient doses depending on anatomical body regions during
CT scans were analyzed. Moreover, the specific contribution
of CT concerning other types of examinations, particularly
fluorography, radiography, fluoroscopy, and special
(angiographic and interventional) and radionuclide (functional
tests and scintigraphy) instrumental methods was estimated.

Data from Forms No. 3-DOH and No. 30 were analyzed
for 2017-2020, whereas ERIS data were considered only for
2020, which is due to the completion of connecting all CT
scanners operated in Moscow public medical facilities to the
Unified Radiological Information Service only by 2020.

Each of the three options for data collection (ERIS
and Forms No. 30 and No. 3-D0Z) has both advantages
and disadvantages. For example, ERIS, which is the most
complete and user-friendly database, has a significant
limitation on the operating time and modalities of the
currently connected equipment used in diagnostic radiology.
Form No. 30 has excellent data details but a significant
limitation on the organizations that fill it out. Additionally,
most of this is manual work, in which the quality and
completeness of the provided information are significantly
affected by the human factor. Significant disadvantages
of Form No. 3-D0Z, which provides the most complete

Vol 3 (1) 2022

Digital Diagnostics

information on the number of examinations, the population
and effective dose per examination, and the distribution of
the demand for examinations depending on the anatomical
region, includes the limited range of organizations that fill it
out and the human factor resulting from incorrect information
due to the manual data entry.

Statistical analysis

The statistical analysis used the specialized options of
Microsoft Excel software, where data on the number of
examinations presented in Forms No. 3-DOH and No. 30
for 2017-2019 were entered. The estimated number of
examinations in 2020 was calculated based on the “Forecast”
function of the same software.

RESULTS

Annually, an increased number is observed in medical
organizations that submit data according to the federal state
statistical monitoring form, which is used by the Federal
Service for the Oversight of Consumer Protection and Welfare
to collect information on patient radiation doses during
medical X-ray radiological examinations to protect the well-
being of citizens of the Russian Federation (Form No. 3-D0Z),.
Hence, the number of X-ray radiological examinations and,
therefore, the population radiation dose (manSv) consistently
increased (Table 1).

The specific share of the use of different types of
examinations (Table 2) and the specific population dose
contribution from different types of examinations (Table 3)
in 2017-2020 was estimated to assess the current

Table 1. Summary data on radiological examinations and dose burdens in Moscow medical facilities according to Form No. 3-D0Z

Parameters | 2017r. | 2018r. | 2019r. | 2020w
Number of medical facilities 1233 1330 1394 1453
Number of examinations, units 27 128 339 28 882 702 29 705 881 23 626 477
Population dose, manSv 10 946 11593 12 582 16 662
Average effective dose, mSv 0,404 0,401 0,424 0,705

Table 2. Specific share of the use of different types of examinations according to Form No. 3-D0Z

Year | F6,% | R6,% | FS,% | CT,% | Otherprocedures,% | RN, %
2017 28.4 63.9 1.1 55 07 0.4
2018 21.8 63.7 0.8 6.4 0.9 0.4
2019 26.1 62.9 0.8 6.8 3.0 0.4
2020 22.7 62.0 0.6 13.1 1.0 05

Note. Here and in Table 3: FG, fluorography; RG, radiography; FS, fluoroscopy; CT, computed tomography; RN, radionuclide examinations.

Table 3. Specific population dose contribution from different types of examinations according to Form No. 3-D0Z

Year FG, % RG, % FS, % CT, % | Other procedures, % | RN, %
2017 2.8 13.2 6.8 60.7 11.3 5.2
2018 33 11.0 5.5 64.2 9.1 6.9
2019 2.8 9.4 5.2 65.0 10.1 75
2020 1.5 5.2 2.4 75.9 7.2 7.8
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Fig. 1. Number of CT scans according to Forms No. 3-DOZ (a) and No. 30 (b). The yellow color marks the predicted number of examinations.

situation with the average effective dose per procedure
in 2020.

The results presented in Tables 2 and 3 show a
significantly increased number of CT scans performed in
2020 (almost twofold) and a uniformly increased population
radiation dose contribution (manSv). Additionally, CT scans in
all analyzed years (2017-2020) contribute to the maximum
radiation patient doses (manSv).

The predicted number of 2,329,925 examinations for 2020
was calculated using the Microsoft Excel “Forecast” function,
based on the number of given CT scans in the reporting Form
No. 3-DOZ for 2017-2019. A linear one with an approximation
coefficient of 0.989 was used when making a forecast of five
different types of trend lines. According to Form No. 3-D0Z,
the actual number of examinations was 3,113,932, which is
31% higher compared with the expected number of CT scans.
A similar analysis was conducted according to Form No. 30
(Fig. 1): the expected number of examinations in 2020 was
1,427,877, whereas 2,360,715 examinations were conducted
in reality, which is 65% higher than that of the predicted
number (see Fig. 1). The linear type of trend lines with the
approximation coefficient of 0.9714 was also used when
making the forecast.

Based on three sources (Forms No. 30, ERIS, and No.
3-D02), Table 4 was generated, which presents data on the
number of CT scanners and CT scans depending on the data
source.

Table 5 shows the effective radiation doses per CT scan
depending on the anatomical region.

The dynamics of the demand share for CT scans were
analyzed according to Form No. 3-DOZ based on the
anatomical region (Table 6). Based on Tables 5 and 6, the

specific contribution to the total effective dose was estimated
depending on the number of CT scans of certain anatomical
regions (Table 7).

DISCUSSION

Data analysis results demonstrated a significant impact
on the distribution structure of the use of different types of
X-ray radiological examinations and the dynamics of changes
in the effective radiation doses of patients. The analysis
results of Form No. 3-DOZ, presented in Table 1, shows that
the average effective dose per X-ray radiological examination
in 2017-2019 differed by 5%, whereas the average effective
dose (mSv) per examination increased by 66% and 74% in
2020 compared with 2019 and 2017-2018, respectively.

The number of examinations, such as fluorography,
radiography, and fluoroscopy, evenly decreased from 2017
to 2020 (Table 2). Relatedly, the population dose contribution
from these examinations also decreased (Table 3). However,
a sharp increase in CT scans (more than twofold in 2020
compared with 2017) was observed (Table 2). The population
dose contribution from CT scans grew more evenly, with a
maximum increase in all years, reaching approximately 76%
in 2020 (Table 3). The number of radionuclide examinations
was approximately the same from 2017 to 2019, with a
slight increase in 2020 (Table 2). Additionally, the population
dose contribution from radionuclide examinations, due
to their variety conducted using an increasingly broad
spectrum of radiopharmaceuticals and the expansion of
examination protocols, grew slowly, which resulted in an
increased effective dose of patient exposure per examination
(Table 3). The number of other examinations, which include

Table 4. Data on the number of CT scanners and CT scans for 2020 from three sources

Data source | Scanners | Scans | Number of scans per scanner
ERIS 183 1931908 10 557
Form No. 30 305 2360715 7740
Form No. 3-D0Z 595 3113932 5233

DOL: https://doiorg/1017816/DD87628
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Table 5. Average effective dose per CT scan depending on the anatomical region for 2017-2019 compared to data for 2020 according to
Form No. 3-D0Z

Average effective radiation doses, mSv

Anatomical region

2017 r. 2018 . 2019 r. 2020 r.
Thoracic organs 5.609 4.933 4818 4.545
Extremities 0.718 0.781 0.702 0.674
Cervical vertebrae 3.142 2.288 2.134 1.710
Thoracic vertebrae 5.228 5.708 4.331 4.563
Lumbar vertebrae 6.139 6.795 6.438 5.884
Pelvis and femur 6.368 6.468 6.573 6.858
Ribs and sternum 3.712 3.953 2.566 3.811
Abdominal organs 8.886 8.246 8.005 7.413
Upper gastrointestinal tract 5.348 3721 4118 6.894
Lower gastrointestinal tract 5.810 5.832 5.951 12.304
Skull, maxillofacial area 1.681 1.448 1.476 1.225
Teeth 0.080 0.100 0.104 0.042
Kidneys, urinary system 7.269 7.210 6.651 6.103
Other 4.396 4.556 4.104 3.023
The average radiation dose for CT scan, mSv 4442 4.040 4,019 4,061

Table 6. Dynamics of the demand share for CT scan based on the anatomical region

The share of one examination of the anatomical region relative

Ana_tomical localization to the total number of examinations per year, %
(according to Form No. 3-D0Z)
2017 r. 2018 r. 2019 r. 2020 .

Thoracic organs 24.36 24.09 25.55 55.6
Extremities 2.88 2.37 2.98 1.98
Cervical vertebrae 1.71 1.99 2.39 1.4

Thoracic vertebrae 0.97 1.09 1.05 0.62
Lumbar vertebrae 2.56 2.28 2.37 1.27
Pelvis and femur 3.04 3.64 3.3 2.11

Ribs and sternum 0.03 0.02 0.22 0.03
Abdominal organs 16.31 15.2 15.44 9.11

Upper gastrointestinal tract 0.48 0.29 0.25 0.02
Lower gastrointestinal tract 0.65 0.48 0.12 0.43
Skull, maxillofacial area 38.52 40.41 38.28 22.41
Teeth 1.54 0.69 0.25 0.72
Kidneys, urinary system 4.58 4.39 6.14 3.67
Other 2.37 3.06 1.66 0.63

Table 7. Specific contribution to the total effective dose based on the number of CT scans of certain anatomical regions

Specific contribution (%) to the tota_\l effectiv:_a dose t!epending on the number 2017 1. 2018 . 2019 . 2020 .
of CT scans of certain anatomical regions, mSV

Thoracic oraans % 24.36 24.09 25.55 55.6

9 mSv 1.37 1.19 1.23 2.53
High-dose examinations (lumbar vertebrae, pelvis and femur, upper and % 27.62 26.28 21.62 16.61
lower gastrointestinal tract, kidneys, and urinary system) mSv 22 2.0 2.03 1.17
Other CT scans (extremities, cervical vertebrae, ribs and sternum, skull, % 48.02 49.63 46.83 27.79
and teeth) mSv 0.87 0.85 0.76 0.36
Average effective radiation doses mSv 4.442 4040 4.019 4,061
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procedures, such as radiosurgery and angiography, slightly
and irregularly varied from year to year, along with the
population dose contribution, which was most probably due
to incorrect recording of examinations in different columns
for one or another year (Tables 2, 3).

According to Forms No. 30 and No. 3-D0Z, the actual
number of CT scans performed in 2020 was significantly
higher than that predicted from the 2017-2019 data. Thus,
according to Forms No. 3-DOH and No. 30, the increased
number of examinations conducted in 2020 compared with
those expected was 31% and 65%, respectively. According to
ERIS, which records only examinations conducted in medical
facilities belonging to the Moscow City Health Department,
1,931,908 CT scans were performed, which was 81% and
62% of the total number of examinations recorded in Forms
No. 30 and No. 3-D0Z, respectively. This means that most of
the registered CT scans were performed in medical facilities
of the Moscow City Health Department. The results indicate
a significant impact on the dynamics of the population dose
to the organizational and methodological measures taken
due to the epidemiological situation and the transfer of
the outpatient departments to the operation mode of the
outpatient CT centers.

Further analysis of the impact of the epidemiological
situation on the dynamics of changes in the patient dose
burden during CT was conducted according to the data
presented in Form No. 3-DOZ for 2017-2020.

The study showed that average effective radiation patient
doses during CT scan in all anatomical regions, except
for doses from lower gastrointestinal tract examinations,
uniformly decreased from year to year, which is directly
associated with equipment renewal and examination
protocol quality improvement (Table 5). The reasons for
such a significant (over twofold) increase in the average
effective dose for lower gastrointestinal tract examinations
(Table 5) have not yet been found an explanation, which
requires detailed analysis, consideration, and possible
correction of the examination protocols to reduce the
effective dose while maintaining the quality of the obtained
diagnostic information.

The analysis found that skull and maxillofacial
examinations contributed the most in 2017-2019, presumably,
because this line also included dental CT scanners
examinations. In 2020, the largest number of examinations
was conducted on thoracic organs (over twice as many as in
2017), while the number of the skull and maxillofacial area
examinations sharply decreased (approximately twofold), and
insignificantly on almost all anatomical regions except for
ribs and sternum, whose specific contribution to the number
of examinations increased and gradually decreased (Table 6).

Based on Tables 5 and 6, the specific contribution to
the total effective dose from chest CT scans and high-dose
examinations (lumbar vertebrae, pelvis and femur, upper and
lower gastrointestinal tract, kidneys, and urinary system)
and other CT scans (extremities, cervical vertebrae, ribs
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and sternum, skull, and teeth) was estimated and presented
in Table 7. The results suggest that the main population
radiation dose contribution was from chest CT scans.

Study limitations

This study was limited to 1 year of data on CT radiation
burden in the ERIS, inadequate information on patient
doses recorded in Form No. 30, and the restricted range of
organizations that fill out Forms No. 3-DOZ and No. 30.

CONCLUSIONS

The epidemiological situation in 2020 had a significant
impact both on the dynamics of changes in CT dose
burden on patients and on the number of certain types of
CT scans depending on the anatomical region. The largest
share (55.6%) of all CT scans in 2020 was that of thoracic
organs, with an overall almost twofold increased share of
CT in the total number of all X-ray radiological procedures.
The analysis of the dynamics of changes in the number and
population dose in X-ray radiological examinations confirms
that the population dose in medical exposure was formed
mainly due to CT scans. Therefore, special attention should
be paid to the control of existing CT examination protocols
and to the development and implementation of new protocols
that would reduce the radiation burden while maintaining
the quality of diagnostic information. Moreover, particular
attention should be paid to the possibility of conducting a
low-dose CT instead of the traditional one for COVID-19
analysis, which would significantly reduce the radiation
burden on patients.

The analysis revealed several advantages and
disadvantages of different forms of data collection. Generally,
the existing reporting forms are representative enough;
however, the specifics of their completion may significantly
reduce their value and the available data quality. Thus, the use
of specialized dose-monitoring software is recommended to
avoid errors and simplify the work of medical professionals
who are responsible for collecting data on X-ray radiological
examinations.
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