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ABSTRACT. Level of using X-ray examination in pediatric practice has increased significantly
over the past decade. Awareness of availability and prevalence of highly informative examinations
(computed tomography, X-ray endovascular procedures, nuclear medicine) leads to corresponding
increase in patient doses. In order to successfully ensure the radiation safety of the population in
Russian Federation, it is necessary to develop an integrated approach based on the fundamental
principles of radiation safety. The basic principles of protecting patients from medical exposure
are reflected in all national legislative documents. Unfortunately, the issues of radiation protection
of children are not sufficiently lighted in these documents. The purpose of this work was to
analyze the existing national and international approaches to radiation protection of children
from medical exposure, to identify elements of radiation protection that need updating. Principles
of justification and dose limitation were chosen for our work. The analysis of key national and
international approaches showed significant differences in practice of radiation protection of
children from medical exposure. In foreign practice, special attention is paid to the principle of
justification through the development and application of the criteria for justification of X-ray
examination. It should be noted that there is no limitation of radiation doses to practically healthy
individuals during screening examination. Unfortunately, today the issues of radiation safety of
children are not sufficiently covered in the Russian Federation. Therefore, the question of the need
to improve the legal and regulatory framework in the field of radiation safety of children during
X-ray examinations becomes actual.

KEY WORDS: X-ray diagnostics; radiation protection; radiation safety; X-ray examination;
medical exposure; children.
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PE3IOME. 3a nocnennee fecAaTHiIeTHe 3HAUUTEIBHO YBEINUUBAIOTCS O0BEMBI IPUMEHEHU S PEHT-
TeHOPAJUOJIOTUUECKUX HCCICNOBAHUN B MeAuaTpUUYECKOld MpakTuke. [loBbIIIeHUE NOCTYHTHOCTHU
U pacnpoCTPaHECHHOCTH BHICOKOMH()OPMATHBHBIX HCCIEIOBAaHUN (KOMIIBIOTEPHOH TOMOTpaduu,
PEHTIEHIHOBACKYISPHBIX MPOIENYpP, MPOUEAYP SASPHOW MEIUIMHBI) MPUBOAUT K POCTY 03
00Ny4eHus MalHueHTOB. J{JIsi yCremHoro o0ecneveHns: paJluaiioHHON 0e30MaCHOCTH HACEJICHHS
Poccuiickoit ®enepanun HeOOXOUM KOMILIEKCHBIN IOJIXOJ, OCHOBAHHBI Ha WCIMOJB30BAHUH OC-
HOBOIIOJIATAIOIINX TPUHIIAIIOB paJWalMOHHON 0e30MMacHOCTH, — OOOCHOBAHUS W ONTHMHU3AIUU.
OCHOBHBIC ITPUHITUATIBI 3aNTATHI TAITHEHTOB OT MEIUITHHCKOTO OOJTYUEHHS OTPa’KeHBI BO BCEX OCHO-
BOITOJIATAIONINX OTCYCCTBEHHBIX HOPMATHBHO-METOANUECKUX TOKyMeHTaX. K cokajaeHunro, BONpo-
Chl paJIMAIIMOHHON 3aIUTHI JETEH B ATHX MOKYMEHTaX OCBEIICHBI HEeJOCTATOYHO. llenpro maHHOM
paboTHI SIBJISIICS aHAIU3 CYIIECTBYIOIIMX OTCUYECTBEHHBIX U 3apyOC)KHBIX TMOIXOM0B K pajualiu-
OHHOM 3amuTe NeTeil Mpu METUITMHCKOM OONYyUYeHHH, HANpPABJICHHBIA Ha BBISIBICHUE DJIEMCHTOB
palualMoOHHON 3alMThI, HYXIAONIUXCS B akTyanu3anud. s 1aHHONH pa0oThl OBLIU BBIOPAHBI
MPUHIHIIBI 00OCHOBAaHUS U OrpaHUYeHUs J103. [IpoBeIeHHBIN aHAIN3 OCHOBHBIX OTCYECTBEHHBIX U
3apy0eKHBIX HOPMATUBHO-METOIUUECKUX JOKYMEHTOB [TOKA3aJl HAJIMYHE 3HAYUTEIbHBIX Pa3IMIHil
B IIPAKTUKE PaJIMAIIMOHHON 3aIIUTHI IETEH MPU MEIUITUHCKOM 00ny4eHnH. B 3apy0OexHOM mpakTu-
Ke 0c000e BHIMaHUE YACISIETCS pealln3alliuy TPUHIIAIIA 000CHOBAHUS ITyTEM pa3paboTKH 1 TpUMe-
HEHUsI KpUTepHEeB 000CHOBAHUS Ha3HAUYCHHS PEHTTCHOPAIHOIOTHYeCKUX uccienoBanuii. CrenyeT
OTMETHUTH OTCYTCTBHE OTPAaHUUYEHUS 103 OOITYyUECHHS MTPAKTHIECKH 3[OPOBBIX JIUI] IIPH MTPOBEACHUHT
CKPUHHUHTOBBIX UCCIIeIOBaHMH. Pe3ypTaThl paboTh yKa3pIBalOT HA HEOOXOANMOCTE aKTyaJIHn3aIuu
3aKOHO/IaTCILHOW W HOPMATHBHO-TIPABOBOM 0a3bl B 00JIACTH pagHaIlMOHHON O0€30MacCHOCTH JeTeH
MIPU TIPOBEJICHUH PEHTTEHOPATHOIOTTIECKUX UCCIIEIOBAHUM.

KJIOYEBBIE CJIOBA: nydeBas AWarHocTWKa; paaWallMOHHAS 3allldTa; paadariioHHas
0€30IaCHOCTh; PEHTTCHOPAIUOIOTHYECKIE UCCIEOBAHUS; MEIUIIMTHCKOE 00IyYeHne; AeTH.

BACKGROUND mary importance, as it determines the future of
the country, the nation’s gene pool, the scien-

The health of children and adolescents in the tific and economic potential of the society and,
society is a topical issue and a subject of pri- along with other demographic indicators, is an
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important factor in the country’s social and eco-
nomical development.

Analysis of the dynamics of changes in the
general morbidity rate of the child population
over the past 10 years indicates a steady increase
in the incidence of such major classes of di-
seases as neoplasms (for children aged 0 to 17),
diseases of the endocrine system, the urinary
system, and injuries, poisoning and other con-
sequences of external causes for children aged
15 to 17. At the same time, for the entire child
population, the leading place among diseases
is occupied by respiratory diseases: in 2020
this indicator was 101,956.7 and 66,681.4 per
100,000 children aged 0—14 and 15-17 years,
respectively [25-29]. Against this background,
there is a growing trend towards increased use
of modern diagnostic methods, including me-
thods using ionising radiation sources [15].
Moreover, along with standard radiological
studies, more informative radiological methods
of investigation (computed tomography, posi-
tron emission tomography, interventional stu-
dies, etc.) are widely used [15]. The use of new
high-tech X-ray radiological examinations is
associated with increased radiation doses (both
individual and collective).

In this regard, the issue of radiation safety of
patients, including children, is becoming more
and more urgent. The basic principles and mea-
sures of radiation protection of patients from
medical exposure are reflected in all fundamen-
tal domestic regulatory documents (Federal Law
No. 3 “On Radiation Safety of the Population”,
99/2009, Basic Sanitary Rules For Radiation
Safety (BSRFRS)-99/2010), as well as a num-
ber of guidelines and recommendations (Me-
thodological Recommendations 2.6.1.0066-12,
Methodological Guidelines 2.6.1.2944-11, MR
2.6.1.1892-04, etc.). But, unfortunately, these
documents contain practically no information on
the specifics of exposure and radiation protection
measures for children. In addition, most of the
presented regulatory documents need to be up-
dated, since more than 10 years have passed since
their development [10-12, 14, 16, 33].

Improvement of the regulatory framework
and preparation of normative documents regu-
lating radiation safety issues, including those
related to medical activities, should be carried
out taking into account the standards and re-
commendations of international organisations.
This is stated in the main directions of imple-

mentation of the state policy in the field of nu-
clear and radiation safety (Presidential Decree
No. 585 of 13 October 2018 “On Approval of
the Fundamentals of State Policy in the Field
of Nuclear and Radiation Safety of the Russian
Federation for the Period until 2025 and Further
Perspective™) [31].

AIM

To carry out a comparative analysis of exis-
ting domestic and foreign approaches to radia-
tion protection of children under medical expo-
sure aimed at identifying elements of radiation
protection that need to be actualized.

RESULTS

At present, the basic principles of protec-
ting patients from medical radiation exposure
are reflected in all fundamental national regula-
tory documents [14, 16, 33]. But, unfortunately,
there is no information on radiation protection
of children in these fundamental documents, al-
though taking into account the specific features
of children’s organism is a necessary link for
providing effective medical and preventive care
to the child population. Children’s organism is
unique, and each age period of a child is accom-
panied by certain anatomo-physiological fea-
tures, which should be taken into account when
prescribing and conducting X-ray radiological
examinations and when organising radiation
safety measures for children [13].

Medical exposures are different from other
exposures to the public in that people (mainly
patients) are deliberately and consciously ex-
posed. The specificity of radiation protection
in medical exposures requires different approa-
ches from those applied to other human expo-
sures. Nevertheless, radiation safety of patients
should be ensured in all types of medical expo-
sure, provided that the maximum benefit from
X-ray radiological procedures is achieved and
negative radiation-induced effects on the orga-
nism are minimised [14, 16]. The main tool for
realising this goal is the use of the fundamental
principles of radiation safety — an justification,
optimisation, normalisation (the dose limita-
tion) [14, 16, 33]. Within the framework of this
work, a comparison of domestic and foreign ap-
proaches to the application of the principles of
justification and dose limitation was carried out.
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The justification principle

The principle of justification is to compare
the radiation risk from medical X-ray radiologi-
cal examinations with the health risk from not
obtaining or incompletely obtaining diagnostic
information [23, 24].

In applying the principle of justification in
the case of medical exposures, a specific ap-
proach is required, involving the application
of three levels (three-level approach). The first
level of justification is the postulate that the ap-
propriate use of radiation in medicine is more
beneficial than harmful [23, 24].

The second level of justification is based on
an assessment of whether the selected X-ray ra-
diological examinations will improve diagnosis
or treatment. This level is implemented through
national health authorities through the develop-
ment and implementation of treatment and dia-
gnostic standards, as well as specialised criteria
for the prescription of X-ray radiological exa-
minations developed by national associations of
radiologists in collaboration with radiation pro-
tection regulators [36, 39-43].

The medical decision support system in-
cludes national or international systems of jus-
tification criteria developed by professional
organisations in cooperation with radiation
protection specialists — recommendations of
the European Commission; eligibility criteria
developed by the American College of Radio-
logy; ESR iGuide from the European Society of
Radiology and the American College of Radio-
logy; a set of recommendations of the Canadian
Community of Radiologists [34—-36].

The main objective of the developed recom-
mendations and systems of justification criteria
is that physicians should refer their patients to
the most appropriate imaging procedures, not
only in terms of the clinical task at hand, but
also in terms of radiation safety. An important
feature of these guidelines and criteria is the
fact that the choice of radiotherapy techniques is
made according to their proven efficacy (which
based on literature data for the last few years).
In addition, they contain information on radia-
tion risk to the patient or values of typical ef-
fective doses for each radiological examination.
Regular updating of these recommendations
and introduction of the criteria into the elec-
tronic document management system of medi-
cal organisations helps to reduce the number of

unjustified X-ray radiological examinations and
has a positive impact on the results of diagnosis
and treatment, as well as on the health status of
patients [34-36].

At the third level of justification, it is neces-
sary to consider the appropriateness of applica-
tion of a certain X-ray radiological examination
to a particular patient, taking into account the
exact task of performing the X-ray radiological
examination, the clinical picture and individual
characteristics of the patient. The third level
of justification is implemented directly in the
medical organisation in the interaction between
the attending physician and the radiologist. In
this case, the final decision to perform X-ray
radiological examination on a particular patient
is made by them, primarily on the basis of their
professional experience [36, 39, 40, 42, 43].

It is particularly important to consider the
principle of justification when prescribing X-
ray radiological examinations to paediatric pa-
tients. Because children are at higher risk of
stochastic effects, paediatric trials require par-
ticular care in the justification of X-ray radio-
logical examinations [2]. Each study should be
performed only when indicated by the physi-
cian. If it indicated and justified, unnecessary
multiple scans of the same area and unnecessary
duplication of images should be avoided. Alter-
native imaging modalities that avoid the risk of
ionising radiation, such as ultrasound and mag-
netic resonance imaging (MRI), should always
be considered [37]. In addition, the patient or
their legal representative should be informed of
the expected benefits, risks and limitations of
the proposed X-ray radiological examination,
as well as the consequences of not receiving the
procedure [37].

In the legislation of RF the principle of jus-
tification occupies an important place in the
system of normative and methodological docu-
ments. According to the Federal Law “On Radia-
tion Safety of the Population” from 09.01.1996,
Federal Law No. 3, the principle of justifica-
tion is “prohibition of all activities on the use
of ionising radiation sources, in which the
benefit obtained for a person and society does
not exceed the risk of possible harm caused by
additional exposure to natural radiation back-
ground” [33]. The same definition is given in
Sanitary Regulations and Norms 2.6.1.2523-09
“Radiation safety standards (Radiation Safety
Norms-99/2009)” [14].
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The general requirements that should be
taken into account to justify the X-ray radio-
logical examinations are reflected in Sanitary
Regulations and Norms 2.6.1.2612-10 “Basic
Sanitary Rules for Radiation Safety (BSRFRS-
99/2010)” [16]. Ehey include clinical indica-
tions for diagnostic tests, selection of the most
radiation-sparing methods of research and con-
sideration of alternative diagnostic methods.
The justification of therapeutic X-ray radiologi-
cal examinations takes into account that the ex-
pected efficacy of treatment is superior to the
efficacy of alternative methods, and the risk of
refusal of radiation therapy is known to exceed
the risk from radiation exposure during its ad-
ministration [16].

Similar requirements apply to the justifica-
tion of X-ray radiological examinations in chil-
dren: the presence of clinical indications, the
choice of the most radiation-sparing method
for children, mandatory consideration of alter-
native diagnostic methods, and the fact that the
planned study should not repeat recently con-
ducted ones (2.6.1.3387-16 “Radiation Protec-
tion of Children in Radiation Diagnostics™) [13].
It is important to remember that the use of X-
ray radiological examinations in children should
be carefully justified from the point of view of
comparing the diagnostic benefit and radiation
risk of possible long-term consequences.

In practice, the principle of justification is
realised through a set of various regulatory and
methodological documents. Unfortunately, in
the domestic practice there are no recommenda-
tions and systems of criteria for justification of
X-ray radiological examinations appointments
similar to foreign ones. Most of the information
tools that facilitate the decision-making process
of a medical worker (orders of the Ministry of
Health, medical and economic standards, clini-
cal recommendations, professional communi-
ties of doctors, etc.) do not pay due attention to
the issues of radiation protection of patients and
are not coordinated among themselves.

Medical and economic standards are those
that are characterised only by the presence of in-
dicators of the frequency and multiplicity of use
of various types of investigation. Unfortunately,
they do not contain any information about the
criteria for selecting radiology diagnostic me-
thods for a particular group of diseases [19-22].

Clinical recommendations that are developed
by medical professional non-profit organisations

for individual diseases or conditions are widely
used in practice [1, 17, 18, 30]. It is quite con-
venient to use such a resource, because clini-
cal recommendations are publicly available and
regularly updates. But, unfortunately, the issues
of radiation safety are practically neglected. In
the section “Diagnosis” there are no clear criteria
for the applicability of various methods, inclu-
ding radiation methods. In addition, there is no
information about radiation harm (risk) due to
the use of radiation diagnostic methods. This
applies to both adult patients and children. To
diagnose the same condition, it is recommended
to use different methods in terms of the dose re-
ceived — from ultrasound and MRI, which are
not sources of ionising radiation, to high-dose X-
ray radiological examinations, which includes,
for example, computer tomography [1, 18].
However, it should be noted that there is cur-
rently a series of guidelines issued by the Mos-
cow City Department of Health Care “The Best
Practices in Radiation and Instrumental Diag-
nostics”. A number of these guidelines have been
updated together with radiation safety specialists
and supplemented with information on radiation
risks during X-ray radiological examinations [5—
9]. For each syndromal and nosological category
a list of radiotherapy diagnostic methods is
given. They are divided into three groups (main
method, additional method, method not shown)
depending on the ranges of effective dose va-
lues. In addition, for each range of effective dose
values radiation risk categories and graphical
visualisation are given. It should be noted that
these guidelines apply only to adult patients. In
the same series of methodological recommenda-
tions there is a publication devoted to radiation
diagnostics of injuries, diseases and other patho-
logical conditions in children [4]. However, there
is no information about the values of effective
doses and radiation risks associated with the use
of radiotherapy diagnostic methods.
Comparison of approaches to justification
of X-ray radiological examinations has shown
significant differences between the Russian
Federation and foreign countries in the practice
of radiation protection in medicine. Foreign ap-
proaches are based on the choice of X-ray ra-
diological examinations taking into account the
diagnostic efficiency, the cost of the study, and
patient exposure levels (radiation risks) in the
aggregate [34-36, 39-43]. In domestic practice,
the choice is based only on the diagnostic ef-
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ficiency [1, 17-22, 30]. Thus, in foreign prac-
tice, a multifactorial approach to justification of
X-ray radiological examinations taking into ac-
count the risk-benefit analysis. Implementation
of such an approach is reasonable in domestic
radiology diagnostics.

In the Russian Federation, in accordance with
regulatory and methodological documents, the
Federal Service for Supervision of Consumer
Rights Protection and Human Welfare (“Rospot-
rebnadzor”) is responsible for the requirements
for justification of X-ray radiological examina-
tions, dosimetry and subsequent assessment of
radiation risks. However, control over the fulfil-
ment of the justification principle is beyond its
competence. In addition, regulatory documents
on the interpretation of radiation risks in medi-
cine are not mandatory, but are of a recommenda-
tory nature and, as a consequence, are extremely
limited in their application in practice [3].

Thus, the development of approaches to jus-
tification of X-ray radiological examinations
similar to foreign approaches should be imple-
mented together with the Ministry of Health
of the Russian Federation, which is currently
planned to be implemented within the frame-
work of the draft of the new Federal Law on
Radiation Safety of the Population. At the re-
gional level it is advisable to develop justifica-
tion criteria taking into account the hardware,
technical and other capabilities of a particular
constituent entity of the Russian Federation.
This approach is implemented by the Moscow
City Health Department [4-9].

Thus, both existing and planned clinical
standards should be improved by including in-
formation on radiation risk categories and effec-
tive dose ranges for all X-ray radiological ex-
aminations used. This will help doctors not only
to make a reasonable approach to the choice of
diagnostic imaging methods, to take into ac-
count the diagnostic efficiency of radiotherapy
diagnostic methods and the patient’s exposure
level, but also to inform the patient or his/her
parents about the expected radiation dose and
possible health consequences.

The principle of rationing (the dose limitation)

Medical radiation exposure of patients, in-
cluding children, is not rationed. In modern in-
ternational recommendations, the principle of
dose limitation when using ionising radiation

sources in medicine is not applied, as its use
may negatively affect the quality of medical care
provided to patients. Publications of the Medical
Commission on Radiation Protection (MCRP)
103 [23] and 105 [24] note that medical expo-
sure is intentional and voluntary, provided that
it will directly benefit the health of the patient.

The International Atomic Energy Agency
(IAEA) Safety Standards GSR part 3 [2] and
Safety Standard SSG-46 [38] propose an ap-
proach that recommends the use of dose con-
straints for X-ray radiological examinations that
are conducted for professional and legal pur-
poses and to individuals involved in biomedi-
cal research. A dose constraint is a prospective,
source-specific limit on the individual dose
from a source in situations of planned exposure
(other than medical exposures to patients) that
serves as an upper limit on the dose predicted in
the process of optimizing protection from that
source. Dose limits are not dose constraints, so
an exceedance of a dose limit does not consti-
tute non-compliance, but each such exceedance
should be investigated [23].

Some X-ray radiological examinations, par-
ticularly when the patients are children, are best
performed with the assistance of a caregiver or
patient comfort person, such as a relative. In
such situations, the person providing care or
comfort to the patient will be exposed to radia-
tion, usually at a low dose. Radiation protection
measures for such a person should be borne in
mind and dose constraints should be applied as
part of this process (p. 3.173 of GSR Part 3)
[2]. In addition, parents or a caregiver should
be provided with lead aprons and advised to re-
main out of the primary ray if it’s possible.

In addition, X-ray radiological examinations
include the standard use of lead or equivalent
shielding of the child’s body in close proximity
to the diagnostic field. However, this is only true
if the shielding is properly positioned. If not pro-
perly placed, such shielding can degrade image
quality and in some cases may be inappropriate.
In the Russian Federation, the fundamental do-
cuments in the field of radiation protection also
state that the principle of dose limitation is inap-
plicable in the case of medical exposure. Thus,
Sanitary Regulations and Norms 2.6.1.2523-09
“Radiation Safety Norms (NRB-99/2009)” con-
tains information that radiation protection of
patients in case of medical exposure should be
based on the necessity to obtain a useful effect
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from the relevant medical procedures at the lo-
west possible exposure levels. It does not set dose
limits for patients, but applies the principles of
justification for prescribing medical procedures
and optimising patient protection [14]. A similar
requirement is contained in BSRFRS-99/2010:
“Radiation safety of persons undergoing medi-
cal X-ray radiological examinations (diagnos-
tic, therapeutic, prophylactic, research) shall be
ensured by justification of such procedures and
optimisation of radiation protection. The doses
received by patients during radiological proce-
dures are not rationed” [16].

The dose limitation for medical exposures
applies only to persons receiving medical X-ray
radiological examinations in connection with pro-
fessional activities or as part of medical and legal
procedures, or participating in preventive exami-
nations or in biomedical research, who do not de-
rive direct health benefits from radiation related
procedures. The annual effective dose due to these
procedures should not exceed 1 m3v [14, 16]. In
addition, NRB-99/2009 stipulates that persons
other than medical personnel who assist in sup-
porting patients (critically ill patients, children,
etc.) during radiological procedures should not be
exposed to a dose exceeding 5 m3v per year [14].

The principle of dose limitation in medical
irradiation is reflected in all international docu-
ments [2]. Moreover, the risk groups for dose
limitation and the range of these doses in domes-
tic and foreign practice are relatively the same,
with the only difference being that in foreign
practice the dose ranges may change depending
on the benefit/harm ratio, for example, when ra-
diating volunteers in biomedical research.

In the Russian Federation, the dose limitation for
medical exposure applies to individuals who do not
receive direct health benefits from radiation-rela-
ted procedures, including preventive examinations
[14, 16]. But according to Federal Law No. 323, a
patient is an individual who receives medical care
or who has applied for medical care regardless of
whether he or she has a disease and regardless of
his or her condition [32]. That is, a person who un-
dergoes a preventive examination is also a patient,
but the fundamental documents in the field of ra-
diation protection of the Russian Federation state
that dose limits for patients are not established. This
disagreement has not been resolved at the moment.
Therefore, it is necessary to refuse to limit doses in
medical exposure or to reduce the risk groups to
which this limitation applies.

CONCLUSION

There is no doubt that all currently deve-
loped radiation protection means and tech-
niques are used in medicine. The existing sys-
tem of regulatory and methodological support
allows to effectively provide comprehensive ra-
diation protection from medical exposure in all
types of X-ray radiological examinations. But,
unfortunately, it has to be stated that at present
the issues of radiation safety of children in the
Russian Federation are insufficiently covered.
That is why the need to improve the legislative
and regulatory framework at the federal and
regional levels in the field of radiation safety
of children during X-ray radiological examina-
tions becomes an urgent issue.
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JOITOJTHUTEJIBHAA NHO®OPMALIUA

Bkian aBropoB. Bce aBTOphl BHECHH Cy-
IIECTBEHHBIN BKJIAJ B pa3pabOTKy KOHIEIIINH,
MPOBEACHUE UCCIEAOBaHUS U MOJATOTOBKY CTa-
ThH, TIPOWIN U OAOOpWIH (GUHAIBHYIO BEPCHUIO
nepej myOnukamnuei.

Konduaukr mHTepecoB. ABTOpPHI ACKIapH-
PYIOT OTCYTCTBHE SIBHBIX M IOTEHUHMAJIbHBIX
KOH(JIMKTOB MHTEPECOB, CBA3aHHBIX C MyOJIH-
Kaluel HacTosIIEeN CTaThU.

HUctounuk ¢punaHcupoBaHus. ABTOPHI 3a-
SBIIIOT 00 OTCYTCTBHM BHEIIHETO (PUHAHCHUPO-
BaHMs IPU MPOBEICHUH HCCIIETOBAHUA.

REFERENCES

1. Bolezn’ Krona: klinicheskie rekomendacii (utv. Mini-
sterstvom zdravoohranenija RF, 2021 g.) [Crohn’s di-
sease: clinical recommendations]. Moskva; 2021. (in
Russian).

MEAWLIMHA | OPTAHU3ALMA 30 PABDDXPAHERHA

TOMB 21 2025

ISSN 25364212



THTHERA

ik

Mezhdunarodnoe agentstvo po atomnoj jenergii. Radia-
cionnaja zashhita i bezopasnost’ istochnikov izluchenija:
Mezhdunarodnye osnovnye normy bezopasnosti [Radia-
tion protection and safety of radiation sources: Interna-
tional basic safety standards]. Serija norm MAGATIJe po
bezopasnosti, Vena, IAEA. 2015; GSR (Part 3): 518. (in
Russian).

Metodicheskie rekomendacii MP 2.6.1.0215-20 “Ocenka
radiacionnogo riska u pacientov pri provedenii rentgeno-
radiologicheskih issledovani” [Assessment of radiation
risk in patients during X-ray radiological studies]. (utv.
Federal’noj sluzhboj po nadzoru v sfere zashhity prav
potrebitelej i blagopoluchija cheloveka 21 sentjabrja
2020 g.); 2020. (in Russian).

Morozov S.P., Burmistrov D.S., Bosin V.Ju. i dr. Infor-
mativnost’ metodov luchevoj diagnostiki pri razlichnyh
Razdel 8.
Luchevaja diagnostika travm, zabolevanij i drugih pato-

patologicheskih sostojanijah organizma.
logicheskih sostojanij u detej. Serija «luchshie praktiki
luchevoj i instrumental’noj diagnostiki». [Informative
value of methods of radiation diagnostics in various
pathological conditions of the body. Section 8]. Moskva:
GBUZ «NPKC DiT DZMy; 2018. (in Russian).

Morozov S.P., Burmistrov D.S., Epifanova S.V. i dr.
Informativnost’ metodov luchevoj diagnostiki pri raz-
lichnyh  patologicheskih

sostojanijah  organizma.

Razdel 3. Diagnostika patologicheskih sostojanij i
zabolevanij oporno-dvigatel’nogo apparata: metodiche-
skie rekomendacii. Serija «Luchshie praktiki luchevoj
i instrumental’noj diagnostiki» [Informative value of
methods of radiation diagnostics in various pathologi-
cal conditions of the body. Section 3]. Moskva: GBUZ
“NPKC DiT DZM”; 2020. (in Russian).

Morozov S.P., Burmistrov D.S., Kremneva E.I. i dr.
Informativnost’ metodov luchevoj diagnostiki pri raz-
lichnyh
Razdel 4. Diagnostika patologicheskih

patologicheskih  sostojanijah  organizma.
sostojanij 1
zabolevanij central’noj nervnoj sistemy: metodicheskie.
Serija «Luchshie praktiki luchevoj i instrumental’noj
diagnostiki» [Informative value of methods of radia-
tion diagnostics in various pathological conditions of the
body. Section 4]. Moskva: GBUZ “NPKC DiT DZM”;
2020. (in Russian).

Morozov S.P., Ivanova G., Burmistrov D.S., Sha-
pieva A.N. Informativnost’ metodov luchevoj diagnos-
tiki pri razlichnyh patologicheskih sostojanijah organ-
izma. Razdel 6. Luchevaja diagnostika zabolevanij ser-
dechno-sosudistoj sistemy: metodicheskie rekomendacii.
Serija «Luchshie praktiki luchevoj i instrumental’noj
diagnostiki» [Informative value of methods of radia-
tion diagnostics in various pathological conditions of the
body. Section 6]. Moskva: GBUZ “NPKC DiT DZM”;
2020. (in Russian).

10.

11.

14.

15.

Morozov S.P., Nudnov N.V., Burmistrov D.S. i dr. In-
formativnost” metodov luchevoj diagnostiki pri ra-
zlichnyh patologicheskih sostojanijah organizma. Razdel
2. Diagnostika patologicheskih sostojanij i zabolevanij
zheludochno-kishechnogo trakta: metodicheskie re-

komendacii. Serija «Luchshie praktiki luchevoj i
instrumental’noj diagnostiki». [Informative value of
methods of radiation diagnostics in various pathologi-
cal conditions of the body. Section 2]. Moskva: GBUZ
“NPKC DiT DZM”; 2020. (in Russian).

Morozov S.P., Trofimenko I.A., Burmistrov D.S., Sha-
piev A.N. Informativnost’ metodov luchevoj diagnostiki
pri razlichnyh patologicheskih sostojanijah organizma.
Razdel 9. Diagnostika patologicheskih sostojanij mo-
chepolovoj sistemy: metodicheskie rekomendacii. Serija
“Luchshie praktiki luchevoj i instrumental’noj diagnosti-
ki’ [Informative value of methods of radiation diagnostics
in various pathological conditions of the body. Section 9].
Moskva: GBUZ “NPKC DiT DZM”; 2020. (in Russian).
MR 2.6.1.0066-12 “Primenenie referentnyh diagnos-
ticheskih urovnej dlja optimizacii radiacionnoj zashhity
pacienta v rentgenologicheskih issledovanijah obshhego
naznachenija” [The use of reference diagnostic levels to
optimize the radiation protection of the patient in gene-
ral-purpose radiological studies]. 2012. (in Russian).
MU 2.6.1.1892-04 “Gigienicheskie trebovanija po obes-
pecheniju radiacionnoj bezopasnosti pri provedenii radi-
onuklidnoj diagnostiki s pomoshh’ju radiofarmprepara-
tov” [Hygienic requirements for radiation safety during
radionuclide diagnostics using radiopharmaceuticals].
Moskva: Federal’nyj centr gossanjepidnadzora Minzdra-
va Rossii; 2004. (in Russian).

. MU 2.6.1.2944-11 “Kontrol’ jeffektivnyh doz obluche-

nija pacientov pri provedenii medicinskih rentgenolo-
gicheskih issledovanij” [Monitoring of effective ra-
diation doses of patients during medical radiological
examinations]. Moskva: Federal’nyj centr gigieny i jepi-
demiologii Rospotrebnadzora; 2011. (in Russian).

. MU 2.6.1.3387-16 “Radiacionnaja zashhita detej v

luchevoj diagnostike: metodicheskie ukazanija” [Ra-
diation protection of children in radiation diagnostics:
guidelines]. Moskva: Federal’nyj centr gigieny i jepide-
miologii Rospotrebnadzora; 2016. (in Russian).

(NRB-99/2009):
sanitarnye pravila i normativy (SanPiN 2.6.1.2523-09)

Normy radiacionnoj bezopasnosti
[Radiation safety standards]. Moskva: Federal’nyj centr
gigieny i jepidemiologii Rospotrebnadzora; 2009. (in
Russian).

Onishhenko G.G., Popova A.Ju., Romanovich LK. idr.
Sovremennye principy obespechenija radiacionnoj be-
zopasnosti pri ispol’zovanii istochnikov ionizirujushhego
izluchenija v medicine. Chast’ 1. Tendencii razvitija, struk-
tura luchevoj diagnostiki i dozy medicinskogo oblucheni-

MEDICINE AND HEALTH CARE ORGANIZATION

TOMB 21 2025

elSSN 26364220



30

HYGIENE

16.

17.

18.

19.

20.

21.

22.

23.

24.

ja [Modern principles of the radiation protection from
sources of ionizing radiation in medicine. Part 1: Trends,
structure of X-ray diagnostics and doses from medical ex-
posure]. Radiacionnaja gigiena. 2019; 12(1): 6-24. DOI:
10.21514/1998-426H-2019-12-1-6-24. (in Russian).
Osnovnye sanitarnye pravila obespechenija radiacion-
noj bezopasnosti (OSPORB-99/2010): SP 2.6.1.2612-10
[Basic sanitary rules for radiation safety]. Moskva: Fe-
deral’nyj centr gigieny i jepidemiologii Rospotrebnad-
zora; 2010.

Ostraja neopuholevaja kishechnaja neprohodimost’: kli-
nicheskie rekomendacii (utv. Ministerstvom zdravoohraneni-
ja RF, 2021 g.) [Acute tumor intestinal obstruction: clinical
recommendations]. Moskva; 2021. (in Russian).
Pnevmonija (vnebol’nichnaja): klinicheskie rekomen-
dacii (utv. Ministerstvom zdravoohranenija RF, 2022 g.)
[Pneumonia (community-acquired): clinical recommen-
dations]. Moskva; 2022. (in Russian).

Prikaz Ministerstva zdravoohranenija RF ot 14 aprelja
2022 g. Ne 255n “Ob utverzhdenii standarta medicinskoj
pomoshhi detjam pri mochekamennoj bolezni (diagnos-
tika, lechenie i dispansernoe nabljudenie)” [About ap-
proval of the standard of medical care for children with
urolithiasis (diagnosis, treatment and follow-up)]. Mosk-
va; 2022. (in Russian).

Prikaz Ministerstva zdravoohranenija RF ot 24 deka-
brja 2012 g. Ne 1450n «Ob utverzhdenii standarta spe-
cializirovannoj medicinskoj pomoshhi detjam pri ostryh
respiratornyh zabolevanijah tjazheloj stepeni tjazhesti»
[About the approval of the standard of specialized medi-
cal care for children with acute respiratory diseases of
severe severity]. Moskva; 2012. (in Russian).

Prikaz Ministerstva zdravoohranenija RF ot 20 dekabrja
2012 g. Ne 639n “Ob utverzhdenii standarta specializiro-
vannoj medicinskoj pomoshhi pri travme pozvonochni-
ka, spinnogo mozga i nervov spinnogo mozga” [About
the approval of the standard of specialized medical
care for spinal cord injury, spinal cord and spinal cord
nerves]. Moskva; 2012. (in Russian).

Prikaz Ministerstva zdravoohranenija RF ot 7 nojabrja
2012 g. Ne 668n “Ob utverzhdenii standarta specializiro-
vannoj medicinskoj pomoshhi detjam pri junosheskom
artrite s sistemnym nachalom” [About the approval of
the standard of specialized medical care for children
with juvenile arthritis with systemic onset]. Moskva,
2012. (in Russian).

Publikacija 103 Mezhdunarodnoj Komissii po Radia-
cionnoj Zashhite (MKRZ) ot 2007 g.: per. s angl., pod
obshh. red. M.F. Kiseleva, N.K. Shandaly [Publication
103 of the International Commission on Radiation Pro-
tection]. Moskva: Alana Publ.; 2009. (in Russian).
Publikacija 105 Mezhdunarodnoj Komissii po Radiacion-
noj Zashhite (MKRZ) pod redakciej D. Valentina, redak-

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

tor russkogo perevoda M.I. Balonov [Publication 105 of
the International Commission on Radiation Protection].
Sankt-Peterburg: FGUN NIIRG; 2011. (in Russian).
Rossija v cifrah. 2016: Krat.stat.sb. Rosstat. [Russia in
numbers. 2016]. Moskva; 2016. (in Russian).

Rossija v cifrah. 2017: Krat. stat. sb. Rosstat. [Russia in
numbers. 2017]. Moskva; 2017. (in Russian).

Rossija v cifrah. 2018: Krat. stat. sb. Rosstat. [Russia in
numbers. 2018]. Moskva; 2018. (in Russian).

Rossija v cifrah. 2019: Krat. stat. sb. Rosstat. [Russia in
numbers. 2019]. Moskva; 2019. (in Russian).

Rossija v cifrah. 2020: Krat. stat. sb. Rosstat. [Russia in
numbers. 2020]. Moskva; 2020. (in Russian).

Tetrada Fallo: klinicheskie rekomendacii (utv. Minister-
stvom zdravoohranenija RF, 2021 g.). [Tetrad of Fallot:
clinical recommendations]. Moskva; 2021. (in Russian).
Ukaz Prezidenta RF ot 13 oktjabrja 2018 g. Ne 585
“Ob utverzhdenii Osnov gosudarstvennoj politiki v
oblasti obespechenija jadernoj i radiacionnoj bezopas-
nosti Rossijskoj Federacii na period do 2025 goda i
dal’nejshuju perspektivu”. [On approval of the Funda-
mentals of the State Policy in the Field of Ensuring Nu-
clear and Radiation Safety of the Russian Federation for
the period up to 2025 and beyond]. (in Russian).
Federal’nyj zakon ot 21 nojabrja 2011 g. Ne 323-FZ “Ob
osnovah ohrany zdorov’ja grazhdan v Rossijskoj Fede-
racii”. [On the basics of public health protection in the
Russian Federation]. Available at: https://minzdrav.gov.
ru/documents/7025 (accessed 11.09.2022). (in Russian).
Federal’nyj zakon ot 09.01.1996 Ne 3-FZ “O radiacionnoj
bezopasnosti naselenija”. [About radiation safety of the pop-
ulation]. Available at: https://www.consultant.ru/document/
cons_doc LAW 8797/ (accessed 11.09.2022). (in Russian).
ACR Appropriateness Criteria Reston. American Col-
lege of Radiology. 2017. Available at: https://www.acr.
org/Clinical-Resources/ACR-Appropriateness-Criteria
(accessed 11.09.2022).

CAR Diagnostic Imaging Referral Guidelines. Cana-
dian Association of Radiologists. 2012. Available at:
https://car.ca/patient-care/referral-guidelines/ (accessed
11.09.2022).

European Commission. Radiation Protection Ne 178. Re-
ferral Guidelines for Medical Imaging Availability and
Use in the European Union. Luxembourg: Publications
Office of the European Union; 2014.

ICRP Publication 121. Radiological protection in paedi-
atric diagnostic and interventional radiology. Ann. ICRP
42(2); 2013.

International Atomic Energy Agency. Radiation Protec-
tion and Safety in Medical Uses of lonizing Radiation.
Specific Safety Guide Ne SSG-46. Vienna: IAEA; 2018.
Malone J., Guleria R., Craven C. et al. Justification of
diagnostic medical exposures: some practical issues. Re-

MEAWLIMHA | OPTAHU3ALMA 30 PABDDXPAHERHA

TOMB 21 2025

ISSN 25364212



THTHERA

il

40.

41.

42.

43.

port of an International Atomic Energy Agency Consul-
tation. Br. J. Radiol. 2012; 85(1013): 523-38.

Perez M.R. Referral criteria and clinical decision sup-
port: radiological protection aspects for justification.
Ann. ICRP. 2015; 44(1 Suppl.): 276-87.

Radiation Protection Guidance for Diagnostic and Inter-
ventional X-Ray Procedures. United States Environmen-
tal Protection Agency. Federal Guidance Report Nel4.
Washington; 2014.

Remedios D. Justification: how to get referring physi-
cians involved. Radiat. Prot. Dosim. 2011; 147(1-2):
47-51.

Whaley J.S., Pressman B.D., Wilson J.R. et al. Investiga-
tion of the variability in the assessment of digital chest X-
ray image quality. J. Digit. Imaging. 2013; 26(2): 217-26.

JIUTEPATYPA

Bonesnp KpoHa: knnHUYeckue pekoMeHaanuu (yTB. Mu-
HUCTEPCTBOM 3apaBooxpanenus Pd, 2021 r.). M.; 2021.
MexyHapoJHOEe areHTCTBO 110 aTOMHOM SHepruu. Pa-
MUAIMOHHAS 3alluTa ¥ 0e30IMacHOCTh MUCTOYHHKOB H3-
nmydeHus:: MexxayHapoIHble OCHOBHBIE HOPMBI Oe3omac-
Hoctu. Cepus HopMm MATATD no Ge3omacHocTH, BeHa,
TIAEA. 2015; GSR (Part 3): 518.

Metonnueckue MP  2.6.1.0215-20

((OL[CHKa paaualniMOHHOI0 pucCKa y nalfM€HTOB MIPH IPO-

PEeKOMEHJaIiH

BEJICHHH PEHTTCHOPAIHOIOTHISCKUX HCCICIOBaHUID
(ytB. PenepanpHOl cmyx)00if mo Ham3o0py B cdepe 3a-
LIUTHl IpaB MoTpebuTenei u Onaronoiaydus yeaoBeKa
21 cents16ps 2020 r.); 2020.

Mopozos C.I1., bypmuctpos [1.C., bocun B.1O. u np.
WHpopMaTHBHOCTb METO/IOB JIy4eBOM JUArHOCTHKH IIPU
Pa3NNYHBIX IATOJOTHYECKUX COCTOSHUSIX OpTaHM3Ma.
Paznmen 8. JlyueBas amarHoCTHKa TpaBM, 3a00JeBaHUN
U Jpyrux MaToJOrMYecKux cocrosHuil y aereit. Cepus
«Jlydmme npakTHKH JTy4eBOH M HHCTPYMEHTAJIbHOU JTHa-
rHocTukm». M.: I'BY3 «HIIKI JuT JA3M»; 2018.
Mopo3sos C.II., Bypmucrpos [.C., Enudanosa C.B.
u 1p. H(pOpMaTHBHOCTS METOJOB JIy4eBOH ANArHOCTH-
KM TPU Pa3INYHBIX NMATOJOTMYECKUX COCTOSHHSIX Opra-
Hu3Ma. Pa3nen 3. /luarHocrrka naToJioruueckux cocTo-
STHUI 1 3a00JIeBaHNI OIIOPHO-/IBUTATEILHOTO amllapara:
Metoamueckne pexkomenmaruu. Cepust «Jlydmme mpak-
TUKU JIy4eBOH U HHCTPYMEHTAJIbHOM AMarHoCTUKU». M.:
I'BY3 «HIIKI] AnT A3M»; 2020.

Mopo3zos C.I1., Bypmuctpos [1.C., Kpemuesa E.W. u np.
WudopMaTHBHOCTE METOIOB JIy4eBOW JUArHOCTUKH HPH
Pa3IHYHBIX TATOJIOTHYECKUX COCTOSIHUSIX opraHm3Ma. Pas-
nen 4. JluarHocTrka naroJorHuecKuX COCTOSHUM U 3a00-
JIEBaHUH LIEHTPAJIbHOM HEPBHOM CUCTEMBI: METOAUYECKHE.
Cepus «Jlydrmme NpakTHKH JIy9eBOH M MHCTPYMEHTAlIb-
Hot auarHoctuku». M.: 'BY3 «HIIKIL AuT JI3M»; 2020.

10.

11.

12.

14.

15.

Mopo3zos C.II., UBanosa I'B., Bypmucrpos I.C., Illa-
nueBa A.H. MHpopmaTuBHOCTE METOAOB JTy4eBOH AHa-
THOCTHMKHU HPH PA3INYHBIX ITaTOJOTMYECKUX COCTOSHUIX
opranm3ma. Pasmen 6. JlydeBas nuarHoctuka 3aboie-
BAHUH CEpIEeYHO-COCYIUCTON CHUCTEMBI: METOAMYECKUE
pexomennamuu. Cepus «Jlydimne npakTUKH JTy4eBOH U
HHCTpyMEHTaNbHOM auarHoctuxu». M.: I'BY3 «HIIKI]
JuT I3M»; 2020.

Mopozos C.II., Hynnos H.B., Bypmuctpos A.C. u nap.
WH(opMaTHBHOCTE METOJIOB JIy4eBOI TUATHOCTHKH IIPU
pa3NUYHBIX TATOJOTHYECKHX COCTOSHHUSIX OpTaHW3Ma.
Paznen 2. JInarHocTUKa IMaTOJIOTMYCCKUX COCTOSHUM U
3a00JIeBaHNi KEITyTOUYHO-KHIIEYHOTO TPAKTA: METOIH-
yeckne pekomenpanuu. Cepust «Jlydmme mpakTukn iry-
YeBOWH U MHCTPYyMEHTalbHOM nuartHoctuxku». M.: I'bY3
«HITKII JuT A3M»; 2020.

Mopozos C.II., Tpodpumenko U.A., Bypmuctpos J.C.,
Hlarmmes A.H. MH(bopMaTHBHOCTH METOHOB Jy4eBOU
JMAarHOCTUKY NIPH PA3INYHBIX MATOJIOTUYECKUX COCTOSI-
HusAX opranusma. Pasmen 9. /lmarHocTuka maTtoioruyde-
CKHX COCTOSIHUI MOUYEIOJI0BOM CUCTEMbI: METOAUYECKUE
pexomennanuu. Cepust «Jlydmme npakTHKH JIy4eBOH H
WHCTpYMEHTaNnbHOW amarHocTuku». M.: ['BY3 «HIIKL]
JuT I3M»; 2020.

MP 2.6.1.0066-12 «ITpnmenenue pedepeHTHBIX THATHOC-
TUYECKUX YPOBHEH IS ONTUMH3ALUH PATHANTOHHOH
3alUTHl NAallUEHTa B PEHTICHOJOIMUYECKUX HCCIe0Ba-
HUSX 0011ero HazHaueHus»; 2012.

MV 2.6.1.1892-04 «I'urnenndyeckue TpeOOBaHUSA TIO
00ecCIeueHUI0 PaIHallnOHHON 0€30MacCHOCTH MPH MPO-
BEJICHHH PATUOHYKINJHOW JMATHOCTHUKH C IMOMOIIBIO
paauodapmupenapaToB». M.: OenepaiabHbBIH HEHTP TOC-
cananuaHaa3opa Munsapasa Poccun; 2004.

MY 2.6.1.2944-11 «KonTpoas 3dpdexTHBHBIX 103 00Iy-
YEHUsI TTAI[EHTOB IPH MPOBEICHUN MEIUIIMHCKIX PEHT-
TCHOJIOTUYECKUX HcclenoBaHuiy. M.: ®denepalibHbIi
LEHTp THTHeHbl W snuaemuoiorun PocnorpeOHag3opa;
2011.

MV 2.6.1.3387-16 «PamuanuonHas 3amura JeTel B
Jy4eBOH MMArHOCTHKE: METOAWYECKHEe yKazaHHs». M.:
®DenepanbHbIl LIEHTP TUTHEHBI U AnuAeMuonoruu Poc-
norpebOHaa3opa; 2016.

Hopwmer papnanmonHoi#t 6e3omacHoct (HPB-99/2009):
(CanlluH
2.6.1.2523-09). M.: ®enepanbHblii LIEHTP TUTHEHBI H

CaHUTApHBIC MpaBWJIa ©  HOPMATHUBHI
snuaemuonorun Pociorpedranzopa; 2009.
Onnmenko [T, ITonosa A.1O., Pomanosuy U.K. u np.
CoBpeMeHHbIE MPUHIUIBI 00eCTeueHns] paJHalOHHON
0€30IaCHOCTH TIPU UCIIOJIb30BAHUN HCTOYHUKOB MOHU3HU-
pyromiero m3nydeHus B Meaunune. Yacte 1. Tenaenmnn
Ppa3BUTHS, CTPYKTYpa JIy4yeBOI JTUATHOCTHKHU U J03bI Me-
JUIAHCKOTO o0ydeHus. PaguanuonHas ruruena. 2019;

12(1): 6-24. DOI: 10.21514/1998-426X-2019-12-1-6-24.

MEDICINE AND HEALTH CARE ORGANIZATION

TOMB 21 2025

elSSN 26364220



92

HYGIENE

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

OCHOBHBIE CaHUTapHBIE IPaBWIA OOCCIICUCHUS pPaH-
anonHoi  6e3omacuoctu  (OCIIOPB-99/2010): CII
2.6.1.2612-10. M.: dexnepalbHblii LEHTP TUTMEHBl U
snuaemuonoruu Pociorpedranzopa; 2010.

Octpass HeomyxojeBas KHIIEUHAass HEMPOXOAUMOCTE:
KIMHAYECKHe peKoMeHaanuu (yTB. MUHHCTEPCTBOM
3npaBooxpanenus PO, 2021 r.). M.; 2021.

[IneBMoHUS (BHEOONbHUYHASA): KIMHUYCCKUE PEKOMCH-
nanuu  (yrB. MUHHUCTEpCTBOM 31paBooxpaHeHus: PO,
2022 r.). M.; 2022.

[Ipuka3z Munuctepcta 3apaBooxpanenust PO ot 14 ampe-
ns1 2022 . Ne2551 «O6 yTBepKICHUH CTaHIApTa MEIH-
IUHCKON ITOMOIIM AETSIM IPH MOYeKaMeHHOU Ooje3HH
(ImarHocTHKa, Je4YeHHEe M JUCIAHCEpHOE HaOIoIe-
Hue)». M.; 2022.

IIpuxa3 MunucrepcrBa 3apaBooxpaneHus PO or 24 ne-
kabps 2012 . Ne 14500 «OO0 yTBepKACHUHM CTaHIApTa
CHELMATU3UPOBAHHON MEIUIMHCKOW IOMOIIM JAeTIM
IIPA OCTPBIX PECIUPATOPHBIX 3a00JICBAHUSAX TSDKEIION
creneHu Tshkectr». M.; 2012,

[Ipuxa3z MunucrepcerBa 3apaBooxpaHenus PD ot 20 ge-
kabpst 2012 . Ne 639u «O6 yTBepKAEHHM CTaHAAp-
Ta CHEIUAJIU3UPOBAHHON MEAMIIMHCKOM IMOMOILIM TpHU
TpaBMe [103BOHOYHUKA, CIUHHOI'O MO3Ia U HEPBOB CIIUH-
HOro Mo3ray. M.; 2012.

IIpukaz MunucrepctBa 3apaBooxpanenuss PO or 7 Ho-
sg0pst 2012 . Ne 668H «O0 yTBEepXkJCHUU CTaHIapTa
CHENUaT3UPOBAHHON MEIUIIMHCKOH ITOMOIIH ICTSAM IIPU
FOHOILIECKOM apTPHUTE C CUCTEMHBIM Hadaizom». M.; 2012.
[IyGnukamus 103 MKP3 Mexaynaponnoit Komuccenn
o Pagmarnmonnoii 3amure (MKP3) ot 2007 r.: mep. ¢
aHnI., mox obmr. pen. M.®. Kucenesa, H.K. Hlannansr.
M.: Anana; 2009.

[My6mukamus 105 Mexnynaponsoit Kommncenn 1o
Pagnaunonnoit 3amure (MKP3) nox penaxmueii /[. Ba-
JICHTUHA, pellakTop pycckoro neperoga M.U. bamoHos.
CII6.: ®I'VH HUUPT; 2011.

Poccus B mudpax. 2016: Kpat. crat. c6.
2016.

Poccus B mudpax. 2017: Kpar. crar. c6.
2017.

Poccust B mudpax. 2018: Kpar. crar. c6.
2018.

Poccus B mudpax. 2019: Kpart. crat. c6.
2019.

Poccus B mudpax. 2020: Kpar. crar. c6.
2020.

Terpana ®anno: kIMHUYECKUE pekoMeHaauu (yTB. Mu-

Poccrar. M.
Poccrar.
Poccrar. M.;
Poccrar.

Poccrar. M.

HHUCTEPCTBOM 31paBooxpanenus PO, 2021 r.). M.; 2021.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Va3 [Ipe3ugenrta PO ot 13 oxrsa6ps 2018 . Ne 585 «O6
yTBepxkaeHI OCHOB rOCY1apCTBEHHOW MOJUTHKH B 00-
nacTy obecredeHus sepHoil M pagualiMoHHON Oe3omac-
Hoctu Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona
U JTAJIBHEHIIYIO IEPCIICKTHBY .

Ddenepanbublit 3akoH 0T 21 HOs6ps 2011 . Ne 323-d3
«O0 ocHOBax OXpaHBI 3M0POBBS IpaxkaaH B Poccuiickoit
Oenepamun». Joctymen mo: https:/minzdrav.gov.ru/
documents/7025 (nara obpamenus 11.09.2022).
Oenepanbubiii 3akoH oT 09.01.1996 N 3-©3 «O pa-
IUAIMOHHON Oe3omacHOoCTH HaceneHus». Jloctynen
1o: https://www.consultant.ru/document/cons_doc
LAW_8797/ (nara obpamenus 11.09.2022).

ACR Appropriateness Criteria Reston. American Col-
lege of Radiology. 2017. Available at: https://www.acr.
org/Clinical-Resources/ACR-Appropriateness-Criteria
(accessed 11.09.2022).

CAR Diagnostic Imaging Referral Guidelines. Cana-
dian Association of Radiologists. 2012. Available at:
https://car.ca/patient-care/referral-guidelines/ (accessed
11.09.2022).

European Commission. Radiation Protection Nel178. Re-
ferral Guidelines for Medical Imaging Availability and
Use in the European Union. Luxembourg: Publications
Office of the European Union; 2014.

ICRP Publication 121. Radiological protection in paedi-
atric diagnostic and interventional radiology. Ann. ICRP
42(2); 2013.

International Atomic Energy Agency. Radiation Protec-
tion and Safety in Medical Uses of Ionizing Radiation.
Specific Safety Guide Ne SSG-46. Vienna: [AEA; 2018.
Malone J., Guleria R., Craven C. et al. Justification of
diagnostic medical exposures: some practical issues. Re-
port of an International Atomic Energy Agency Consul-
tation. Br. J. Radiol. 2012; 85(1013): 523-38.

Perez M.R. Referral criteria and clinical decision sup-
port: radiological protection aspects for justification.
Ann. ICRP. 2015; 44(1 Suppl.): 276-87.

Radiation Protection Guidance for Diagnostic and Inter-
ventional X-Ray Procedures. United States Environmen-
tal Protection Agency. Federal Guidance Report Nol4.
Washington; 2014.

Remedios D. Justification: how to get referring physi-
cians involved. Radiat. Prot. Dosim. 2011; 147(1-2):
47-51.

Whaley J.S., Pressman B.D., Wilson J.R. et al. Investiga-
tion of the variability in the assessment of digital chest
X-ray image quality. J. Digit. Imaging. 2013; 26(2):
217-26.

MEAWLIMHA | OPTAHU3ALMA 30 PABDDXPAHERHA

TOMB 21 2025

ISSN 25364212



