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0630p pocCUUCKOM HOPMATUBHOM AO0KYMEHTaLUU Check oy
no opraHu3auumu U GyHKLUOHMPOBaHUIO KabMHeTOB
U OTAEJNIeHUH MarHUTHO-pe30HaAHCHOU ToMorpadum

A.B. CmupHos, [.C. CemeHos, E.C. Axmag, A.H. Xopyxas

Hay4Ho-npaKTUUeCKMIA KIMHUYECKUIA LIEHTP AMArHOCTUKM U TeNleMeAULIMHCKIUX TexHonoruii [lenapTaMeHTa 3paBooxpaHeHus ropoaa Mockssl,
MockBa, Poccuiickas Qepepaums

AHHOTAUNA

[lnarHoctyeckmne uccnefoBaHWs, NPOBOAMMBIE C MCMO/b30BaHWEM KaKOr0-nbo MeAMLIMHCKOro 060pyA0BaHMs, HyXAa-
I0TCA BO BCECTOPOHHEM KOHTpOJIe, KOTOPbIi 0becneunBaeTcs pAoOM HOPMaTUBHBIX AOKyMeHTOB. OcobeHHoe BHMMaHMe yae-
NIeHO PEHTreHOBCKMM MeToAaM BU3yann3aumm, Ho B 001aCT MarHUTHO-Pe30HAHCHOM TOMOrpagun MOXHO 3aMeTUTb KaK He-
[0CTaTO4YHOCTb 3TOF0 BHUMaHWS, TaK M pasHOHaNPaBNeHHOCTb YCUMKA N0 HOPMMPOBAaHMIO.

370 06BACHUMO: B OCHOBE AAHHOM0 AMArHOCTUYECKOr0 METOLA He MCMOMb3YIOTCA MCTOHHWUKU MOHU3MPYIOLLLErO U3NyYeHNS,
a MarHuTHble MOMSA XOTb M OKa3blBaloT HEKOTOPOE BO3LEMCTBUME HA 3[,0POBbE YENOBEKA, 0COBEHHO Ha NMepCoHas, KOTopbli
paboTaeT B KabMHeTax MarHUTHO-PE30HAHCHOM TOMOrpaduu NOCTOAHHO, HO ABNAKOTCA OTHOCUTENIbHO Be3onacHeIMM Ans na-
LMEHTOB, KOTOpble MPUXOAAT Ha AMArHOCTUYECKYH0 NpoLeaypy BpeMs OT BpEMEHU M He MMEKT B CBOEM Tene MHOPOLHbIX
METaIINYECKMX (CTaNbHble MMMAHTATbI) UK 3EKTPOHHBIX (KapAMOCTUMYNATOPLI, HEAPOCTUMYIATOPLI) U3AENUA.

TeM He MeHee He3HaHWe W HecobntoaeHne TpeboBaHMIn, KOTOpble HOCAT KaK peKOMeHAaTeSbHbIN, TaK U 00s3aTeNbHbIN Xa-
PaKTep, MOKET 3HAUMUTESbHO MOBLICUTL PUCK NPUYMHEHWA Bpeia NaLyeHTaM UK NepcoHany, a TakXKe NPUBECTU K CHUKEHMIO
KauyecTBa BM3yanu3aumv u auarHoctTuku. OtaenbHas 0cobeHHOCTb chepbl perysiMpoBaHns MarHUTHO-Pe30HaHCHOM TOMOorpa-
GuKM cocToMT B TOM, 4TO 3a NOCAeAHUE AeCATUNETUA BbiNo BHOBb M3AaHO MO0 nepecMOTpeHo bonee AecsATKa pasfMyHbIX
CTaH[apTOB, CAaHWUTapPHbLIX HOPM, NPaBuJI, NCEM U PEKOMEHAALMH, 3HAUUTENIbHAA YacTb KOTOPLIX AOMONHAET UK oybnupyet
ApYr apyra, MMbo NpoTMBOPEYMT APYrUM AOKYMeHTaM. B pesynbTate cnoxHo obecneyntb COOTBETCTBUE KaDMHETA MarHUTHO-
pe3oHaHCHOM ToMorpaduu TpeboBaHMAM HOPMATMBHbIX LOKYMEHTOB.

B paHHoM pabote npoBenéH 0630p medcTBylOLLEH Ha TeppuTopuM Poccum HOpMaTMBHOW LOKYMEHTALMM, OTHOCALLENCS
K OpraHu3aLmm u GyHKLMOHMPOBaHMIO KabuHeTa MarHMTHO-Pe30HaHCHOM ToMorpadum, BblLeNeHbl acneKThl, Hanbonee Bax-
Hble C TOYKM 3peHns Be30nacHoi M KaueCTBEHHOM 3KCNyaTaumm, U chopMynMpoBaHbI Lwark, Heo0XoauMble ANd MoAepHN3a-
MM CUCTEMBI KaK C TOYKM 3peHMs KavecTBa AMArHOCTMKM, TaK M 6e30MacHOCTM AMarHOCTUYECKUX UCCeA0BaHMI C NMPUMEHe-
HWEM SILePHO-MarHUTHOMO Pe30HaHca.

KnioueBble cnoBa: MarHUTHO-pe3oHaHCHaA TOMOFpa(bVIFI; HOpMaTuBbl; MeAUUWHCKAA OopraHu3auma; opraHu3auma
3[1paBooOXpaHeHuA.
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The Russian regulatory documents
on the organization and functioning of offices
and departments of magnetic resonance imaging

Aleksey V. Smirnov, Dmitriy S. Semenov, Ekaterina S. Akhmad, Anna N. Khoruzhaya

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of Moscow Health Care Department,
Moscow, Russian Federation

ABSTRACT

Diagnostic studies that are conducted using any medical equipment require comprehensive control, which is provided by
several regulatory documents. Particular attention is paid to X-ray imaging methods, but in the field of magnetic resonance
imaging, one can notice both the lack of attention and the multidirectional efforts for its normalization.

Understandably, this diagnostic method is not based on the use of ionizing radiation, and magnetic fields have some ef-
fect on human health, especially on personnel who work in magnetic resonance imaging rooms at all times. They are safe for
patients who come to the diagnostic procedure from time to time and those without foreign metal (steel implants) or electronic
(pacemakers and neurostimulators) objects in their bodies.

However, ignorance and non-compliance with both advisory and mandatory requirements can significantly increase the risk
of harm to patients or staff, as well as lead to a decreased quality of imaging and diagnostics. A separate feature of the field of
magnetic resonance imaging regulation in the past decades includes more than a dozen of different standards, sanitary norms,
rules, letters, and recommendations that have been published or revised, of which a significant part complement or duplicate
each other, or completely contradict each other. Therefore, the need to ensure the compliance of the magnetic resonance ima-
ging room/department with the requirements of regulatory documents is greatly complicated.

This study provides an overview of the regulatory documentation in force in Russia related to the organization and
functioning of a magnetic resonance imaging room/department, highlights the aspects that are most important from the
point of view of the safe and high-quality operation, and formulates the steps necessary to modernize the system, both from
the point of view of the quality of diagnostics and the safety of magnetic resonance imaging studies.

Keywords: magnetic resonance imaging; magnetic resonance imaging; organization and administration; practice guidelines
as a topic.
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INTRODUCTION

Instrumental diagnostics, involving the examination of
patients using certain medical equipment, requires careful
comprehensive control that must be specified in regulatory
documents. To date, the requirements for X-ray imaging
methods are the most complete. While in the field of magnetic
resonance imaging (MRI), the requirements established are
incomplete and inconsistent.

Unlike general radiography, computed tomography,
mammography, and other methods involving the use of
ionizing radiation, MRl is obtained due to exposure to magnetic
fields, which does not induce obvious negative consequences
to the human body. Thus, in our opinion, the regulatory
system in this field has significant omissions, and the current
regulations are based on the requirements for X-ray methods.
Additionally, some documents are only advisory, leading to
their complete disregard in practice. Failure to comply with
certain mandatory conditions significantly increases the risk
of harm to the health of patients or staff and decreases the
quality of imaging and diagnostics.

Studies on some aspects within the life cycle
of equipment, such as quality control, have been
previously published [1]. Furthermore, methodological
recommendations were developed based on the best
international practices and related to the design [2] and
operation of MRI rooms [3] and the labor protection of
the medical personnel working there [4]; however, some
significant steps were neglected.

Considering the recent adoption of several regulatory
documents related to MRI, conveying information to medical
organizations and proposing to introduce the standards into
their activities are considered extremely important.

This study presents an overview of the regulatory
documentation in Russia related to the organization and
functioning of MRI rooms; emphasizes the aspects most
important from the viewpoint of safe and high-quality
operation; and develops the steps required to modernize the
quality assurance system.

CURRENT REGULATORY BASE: CODE
OF REQUIREMENTS FOR EQUIPMENT,
ROOM, AND BUILDING

Apparatus selection

The application of the current regulatory framework can
help choose an MRI unit. There are three state standards (i.e.,
GOST R 56310-2014 [5], GOST R 56320-2014 [6], and GOST
R 56610-2015 [7]), which establish general requirements for
preparing and executing technical specifications for state and
municipal procurement of MRI units. These standards apply
to MRI units with a constant magnetic field with a magnetic
field induction B, of less than 0.75 T (GOST R 56320-2014)
and superconducting coils By of greater than 1 T (GOST R
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56310-2014) for the entire body and less than 0.75 T and
greater than 0.15 T for the limbs (GOST R 56610-2015). These
documents, similar to other standards, are advisory and not
binding.

Moreover, the classification and characteristics of some
models of MRI units (mostly outdated at the moment) are
given in the Information and Methodological Letter of
the Federal Service for Supervision of Consumer Rights
Protection and Human Welfare of 08/01/2007 N 9-05/122-
486 (hereinafter Letter) [8].

Planning of MRI unit arrangement

After generating a medical and technical assignment
at the stage of working with a potential supplier, one of
the first tasks for medical organizations is most often the
choice of a room to place the equipment. Simultaneously,
depending on the functioning characteristics of a particular
medical organization, the MRI room can be allocated
as a separate structural unit or part of the Radiology
Department (which is permitted by the Letter). The issue of
the choice of premises is regulated by several regulatory
documents.

Thus, according to cl. 4.3 of the Territorial Estimated
Standards (TES) 31-313-98 of Moscow [9] and cl. 4.1.6 of the
Sanitary Rules (SR) 2.1.3678-2020 [10], which were enforced
on January 1, 2021, the building where the MRI room is
planned to be located should not be residential or have a
nonmedical purpose. Article (c) of cl. D.2.11 of Appendix D
of SR 118.13330.2012 [11] and the section “Requirements
for location and organization of work” of the Letter limit the
choice of floor for the MRI room to the first floor, underground,
or basement, while allowing its placement in an extension or
a building specially constructed for this. In turn, according
to the Letter and cl. 6.3.5a of SR 158.13330.2014 [12],
considering the bearing capacity of floors is advisable when
placing heavy equipment (in some cases, the weight of an
MRI machine with all additional modules can reach tens of
tons); therefore, these documents provide arguments for
placing the MRI room in the basement/semibasement floor
or on the first floor.

The intention and equipment of adjacent premises
are the equally important selection factors. Clause 4.19.3
of SR 2.1.3678-2020 clearly prohibits the neighboring
arrangement of an MRI room with wards for pregnant
women, children, and cardiological patients and with 24-hour
wards for patients. In adjacent premises, built in or attached
transformer substations can never be located (cl. 7.7.1.5.3 of
SR 158.13330.2014).

To avoid leaks, according to cl. 6.2.8 of the same rules
(SR 158.13330.2014), choosing a room for an MRI unit under
showers, lavatory, washing rooms, and other “wet places”
is not recommended without additional waterproofing, and
cl. 6.2.6 warns about the possibility of disruption of the
equipment operation in the functional diagnostics rooms
adjacent to the MRI room.
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The control room (often referred to as the console
room) should be located outside the controlled access area
(cl. 4.19.5 of SR 2.1.3678-2020), which will be discussed
in more detail in the “Physical factors” section. It must
necessarily be a separate room with natural light, according
to the “Requirements for location and organization of
work” section of the Letter and cl. 71 of the rules for labor
protection in medical organizations [13]. Simultaneously,
cl. 4.6.2 in section SR 2.1.3678-2020 indicates that an MRI
procedure room and a control room can be located in an area
without sources of natural light, assuming that normalized
microclimate indicators are provided, i.e., this set of rules
contradicts itself.

According to the latest document, the appointment of
patients in the control room is also forbidden; however, the
procedure room (scanning room), according to cl. 5.14 of TES
31-313-98, should not have natural lighting.

Perhaps the least attention, in terms of layout, is given
to the technical room of the MRI premises, which comprises
the auxiliary equipment. According to the Letter, it should not
be placed adjacent to the control room, the doctor’s office,
or patient wards. However, note that from the viewpoint
of physical factors considered below, the requirements for
these premises can be expressed more strictly.

Design (creation of an engineering project
for an MRI room)

An engineering project is a document that describes the
arrangement of equipment and the sequence of technological
processes associated with its operation in the structure of
a building under construction or in operation. However, in
relation to MRI, most participants in the design and operation
processes often have disagreements regarding the need to
develop an engineering project.

Let us consider the current state of this issue.

The MRI room is part of a medical organization;
therefore, its design must consider the requirements of
the relevant rules of SR 158.13330.2014 regarding space-
planning solutions for buildings (cl. 6.2.6), ventilation and
air conditioning (cl. 7.2.3.3), minimum footage of premises
(Table C.7), the degree of protection of lamps for general
lighting of medical premises (Table P.1), and other aspects.

In contrast, according to cl. 3 of the Order of the Ministry
of Health No. 560 dated June 9, 2020 [14], an MRI study is
an X-ray examination; therefore, it must comply with the
requirements of SanPiN 2.6.1.1192-03 [15]. Appendix 7 of
these rules states that when the room commissioning agreed
with the regional radiological department, a technological
project must be submitted. Additionally, cl. 3.10 prohibits the
use of the manufacturer’s design proposal as a technological
project, limiting the use of this document only to the choice
of premises and their area.

The need for approval of the project for the MRI room was
noted, among other things, in the Letter.
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Composition and area of the MRI room

In addition to a careful approach to the placement of
equipment to most effectively fulfill the target task of the
MRI room, the functioning of such a structural unit involves
several additional technological processes. These include
preparing the patient for the study, inserting a catheter and
performing other ancillary operations, reviewing the results
of previous studies and completing a description of what has
been performed, and communicating (questionnaire) with
patients and their accompanying persons. However, during
the interaction with the supplier in terms of preparing a floor
plan for a technological project, the specifics of the work of
a particular medical organization are often not considered.

The most effective approach for optimizing the space
organization can be a clear description of the medical and
technical assignment of all operations to be performed in
the MRI room. In this case, the proposal for equipment
arrangement and, thus, the project documentation, in
addition to the established requirements of the equipment
manufacturer, will meet the needs of the medical organization.

Furthermore, the current regulatory documentation
introduced certain restrictions on the composition and area of
the MRI room, while it is referred to both mandatory (i.e., SR
2.1.3678-2020, SR 158.13330.2014, and TES 31-313-98) and
recommendatory (Letter) documents. A set of requirements
for the composition and minimum area is presented in
Table 1.

Note that the medical and technical assignment and
technical documentation of the manufacturer may impose
additional requirements on the minimum floor space relative
to a particular MRI model.

Interior decoration of the MRl room

There are no special requirements for the MRI room in
the regulatory documents in terms of interior decoration. The
same provisions apply here that are relevant for all medical
and diagnostic rooms with a dry regime and are presented
in SR 158.13330.2014. Clause 6.4.2 states that the walls and
ceilings are finished with acrylic or silicate water-soluble
paints or other materials that allow wet cleaning and
disinfection. The equipment attachment points, if it is placed
on plasterboard walls or light partitions, should be further
strengthened. This is consistent with the requirements of
“SanPiN" 2.6.1.1192-03 (cl. 3.16).

Nevertheless, cl. 6.4.7 of SR 158.13330.2014 contains
special instructions for radiation and radionuclide diagnostics
and radiation therapy rooms regarding the floor, as it must
consist of antistatic materials with a minimum number of
joints between individual sheets of coating, or a jointless
coating based on deactivated hardening compositions is
permissible.

It is also appropriate to quote TES 31-313-98 of Moscow:
“The interior decoration of the premises must be made of
materials approved by the authorities and institutions
of the Department of State Committee for Sanitary and
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Table 1. Requirements of regulatory documentation for the composition and minimum area of the premises of the magnetic resonance

imaging room
MRI room Minimum area, m?

SR 2.1.3678-2020 TES 31-313-98 SR 158.13330.2014 | Letter
girggr?g:trii room Manufacturer's sp. k2 25 (but notA ?esiéthan 12)
Control (console) room 8 20 10 14-17
Technical (apparatus) room - 20* 20 20-24
Doctor’s office - 12 - 12
Preparatory room 4 10 12 -
Dressing room - - - Availability
Toilets for staff and visitors - - - I x 2+
Photolaboratory (photo) room - 10 - 10%*
Engineer’s room - 10 - -
Staff room - - - 12

Note. *Area subject to change; **if necessary, can be displaced from the MRI room. MRI-magnetic resonance imaging; Sp—specifications; SR—sanitary

rules; TES-Territorial Estimated Standards.

Epidemiological Oversight of the Ministry of Health of the
Russian Federation, and correspond to their functional
purpose” (cl. 5.16).

Physical factors

Most requirements in the current regulatory
documentation are imposed on working conditions and
physical factors affecting staff and patients, both in general
terms and directly in relation to MRI. Harmful factors in the
MRI room can include a constant magnetic field (directly
at the device when laying the patient and working with
radiofrequency coils), the risk of infection transmission, a
high level of workload and intensity, insufficient illumination,
and pulsation of the light flux. Simultaneously, according to
SanPiN 1.2.3685-21 [16], the compliance of the microclimate
parameters with the hygienic standards of physical factors in
the workplace should be assessed. In the current regulatory
documentation, the requirements for these parameters are
presented separately.

The operation of MRI assumes the presence of magnetic
fields that are constant and variable in time and space (GOST
R IEC 60601-2-33-2013), whereas, in the most common
version, an MRI unit with a superconducting magnet,
a constant magnetic field is not deactivated unless an
emergency occurs, and variable fields are used only when
performing a scan and obtaining an image. To reduce the
negative impact on personnel, SanPiN 1.2.3685-21 establishes
the maximum permissible levels of constant magnetic fields
(Table 5.8) and electromagnetic fields of industrial frequency
(Table 5.41). Similarly, the Letter introduced the intensity of
a constant magnetic field at workplaces (Table 2) and the
electromagnetic field of a personal electronic computer at
workplaces (Table 3) [8].

GOST R of the International Electrotechnical Commission
(IEC) 60601-2-33-2013 (cl. 201.7.9.3.101) introduces the

DOl https://doi.org/10.17816/DD80%01

concept of a controlled access area limited by an induction
isoline of a constant magnetic field corresponding to 0.5 mT,
whereas the level of the electromagnetic field inside the
controlled access area must comply with GOST IEC 60601-
1-2-2014. The control room should be located outside the
controlled access area; however, if the zone of the line of
the controlled access area extends to areas of adjacent
premises, strict control and restriction of access of patients
and personnel with pacemakers and other types of implanted
electronic stimulators is required (cl. 4.19.5, 4.19. 7 SR
2.1.3678-2020). According to the rules for labor protection
in a medical organization (cl. 70), as well as cl. 4.19.4 of SR
2.1.3678-2020, both the controlled access area and the MRI
room are supposed to be marked with warning signs.

The procedure, control, and preparatory rooms and the
doctor’s office, which are part of the MRI room, belong to
the premises for the performance of work and, therefore,
are subject to the requirements of SR 2.1.3678-2020 in
terms of microclimate and ventilation. So, according to cl.
4.5.16, the premises of the MRI room must be equipped with
supply and exhaust ventilation, and Appendix 3 introduces
the requirements for the cleanliness class, temperature,
and air exchange, while natural air exchange is not allowed
(this requirement is duplicated in clause 7.2.3.3 of the SR
158.13330.2014).

Additionally, the Letter regulates the temperature, air
velocity and relative humidity, the rate of air exchange for
supply and exhaust, the category of cleanliness, and the rate
of exhaust during natural air exchange [8].

Therefore, the requirements of different documents differ
to some extent. Their summary is presented in Table 2.

Note that the temperature and humidity in the
procedure and technical rooms are critical parameters for
ensuring the normal functioning of the equipment. Thus,
manufacturers accompany the installation of a ventilation
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Requirements | SR 2.1.3678-2020 | SR 158.13330.2014 Letter

Procedure (diagnostic) room

Cleanliness class (category) v G Ch

Temperature, °C 20-23 - 22

Air exchange (supply/exhaust), % 0xygen1 Egﬂgr?t S18% 3/4 2/2

Control (console) room

Cleanliness class (category) G G Ch

Temperature, °C 18 - 20

Air exchange rate (supply/exhaust) 3/4 34 -/1
Technical (apparatus) room

Cleanliness class - - -

Temperature, °C - - -

Air exchange rate (supply/exhaust) - - -

Doctor’s office

Cleanliness class G - Ch

Temperature, °C 20 - 20

Air exchange rate (supply/exhaust) 60 m? per person Supply -/
Preparatory (dressing) room

Cleanliness class G - -

Temperature, °C 20 - -

Air exchange rate (supply/exhaust) From corridor/1 3/- -

Toilet

Cleanliness class G D G

Temperature, °C 20 20-27 20

Air exchange rate (supply/exhaust) Exhaust Exhaust Exhaust

Staff room

Cleanliness class G - Ch

Temperature, °C 20 - 20

Air exchange rate (supply/exhaust) From corridor/1 -/1 -/

and air conditioning system with additional requirements
for the microclimate.

To ensure comfortable work (especially when precise
manipulations are required), all cabinet rooms must have
high-quality artificial lighting, while both the illumination
itself and the pulsation coefficient are normalized. The set
of requirements of SanPiN 1.2.3685-21 (Table 5.54) and the
Letter (Table 8) is presented in Table 3.

During the operation of an MRl unit, a sufficiently high level
of acoustic noise is created. Simultaneously, as mentioned
above, the most common MRI units with a superconducting
magnet always work (to maintain superconductivity), and
additional modules (gradient coils, radiofrequency coils,
etc.) are activated during scanning, which increases the noise
level. The maximum sound pressure level largely depends
on the model and conditions of use of the MRI and, in some
cases, can exceed 100 dBA. Thus, to ensure normal working
conditions, soundproofing should be provided in the MRI
room and adjacent premises.

DOl https://doi.org/10.17816/DD80%01

The maximum permissible noise levels in the office
premises are presented in Table 5.35 of SanPiN 1.2.3685-
21 and Tables 4-7 of the Letter. The requirements in these
documents are identical, except for the discrepancies in
classifying a particular room as one or another category
(e.g., in terms of areas where medical activities are
performed).

Additionally, these regulatory documents impose
requirements on sound pressure levels in octave frequency
bands and a general limit on the noise produced by the
equipment (140 dB relative to the level of 20 uPa according
to cl. 201.9.6.2.1 GOST R IEC 60601-2-33-2013 [17]).

Electrical and fire safety

Considering the inclusion of MRI in the list of X-ray
examinations, the equipment located in the office is subject
to SanPiN 2.6.1.1192-03, according to which the power
supply of the MRI unit must be implemented through a
separate feeder (cl. 10.9), and grounding is performed along
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Table 3. Requirements for illumination in the rooms of the magnetic resonance imaging unit.

Artificial illumination

Working plane and height .
. above the floor*, m Illumlnat_lon _under general Ripple coefficient, %
Premises lighting, Ix
122 | Leter |y pniamgy | leter | PSRl | Letter
Procedure room H-0.8 H-0.8 300 (**500) 500%** 15 (**10) 10
Control room H-0.8 - 300 - 15 -
Patient preparatory room H-0.8 - 75 - - -
Dressing room H-0.0 - 200 - - -
Doctor’s office H-0.8 - 300 - 15 -
Staff room H-0.8 - 300 - 15 -
Toilets H-0.0 H-0.0 75 50 - -

*kkr

Note. *H-horizontal; **during intravenous manipulations;
meant by the latter is unclear).

an autonomous circuit with a bus with a cross-section of at
least 4 x 25 mm (cl. 10.5).

According to GOST R 50571.28-2006 [18], the MRI room
can be assigned to the safety group 1, and therefore, using
a backup power source and signal notification of switching
to it becomes necessary. Note that an uninterruptible power
supply source is a mandatory component of the MRI unit with
a superconducting magnet.

Fire safety requirements are established in GOST
12.1.004-91 [19], according to which, in relation to the MRI
room, the level of fire safety should be determined (Appendix
2), the probability of fire and explosion should be determined
(Appendix 3), and the economic efficiency of the fire safety
systems should be assessed (Appendix 4). Moreover, note that
the installation of fire alarms and fire extinguishing systems
in the procedure room is difficult, and therefore, smoke and
gas sensors are installed on the exhaust ventilation. Fire
extinguishing equipment must be MRI compatible [4].

Operation

As a medical product, an MRI unit must undergo
mandatory maintenance and technical condition control.
According to the Letter of the Ministry of Health of the
Russian Federation No. 293-22/233 dated October 27, 2003
[20], the list of works within the maintenance is established
by the methodological recommendations “Maintenance of
medical equipment” and includes installation and adjustment,
monitoring of the technical condition, periodic and current
maintenance, and repair of medical equipment.

In turn, GOST R 56606-2015 [21] defines a list of tests
performed within the technical condition control, namely,
acceptance and periodic tests and tests for the constancy
of parameters. Test methods and the requirements for
equipment and conditions for their implementation are
presented in GOST R 59092-2020 [22].

Additionally, there are local provisions; for example, in
Moscow, the order of the Moscow Health Department No.
564 of August 17, 2018 was approved [23], which regulates
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in this section, requirements are made for the procedure and diagnostic rooms (what is

the storage, installation, use, operation, maintenance, repair,
and disposal of medical equipment.

The requirements for ensuring the safety of personnel
while working in the MRI room are set in Section IX of the
Rules for Occupational Safety in a Medical Organization [13].
First, its requirements limit the exposure time of personnel
to magnetic fields. Simultaneously, rather ambiguous
requirements have been introduced; that is, the laying of
the electromagnet power cable is regulated and the duty of
the staff to check the connection of the ground loop and the
prohibition of leaving the MRI unit turned on unattended.

FACTORS HINDERING THE USE
OF THE REGULATORY FRAMEWORK

Thus, we are faced with a whole list of regulatory legal acts
in terms of the use of MRI, approved over the past decades.
Unfortunately, a significant part of them was formulated
based on similar documents for medical ionizing radiation
equipment or introduced point limitations, often taken from
international sources. Therefore, the procedure for ensuring
the compliance of the MRI room with the requirements of
regulatory documents and standards is complicated by the
inconsistency, incompleteness, and sometimes contradiction
of the information provided.

The obvious factors complicating the use of the existing
regulatory framework include the lack of a systematic
approach and unified terminology, duplication (often with
amendments) of requirements for the same parameters,
and, most importantly, “white spots” covering a significant
part of the equipment commissioning and operation
stages. Certainly, a qualified reader can easily compare the
“diagnostic room” and “procedure room” or determine the
intention of the “computer room” and “photolaboratory” in the
MRI room. However, industry or sanitary standard formats
suppose a slightly different approach.

The discrepancy not only in the ranges of permissible
values but also in the list of requirements presented in the
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regulatory documentation, on the one hand, and the technical
documentation of manufacturers or recommendations from
specialized professional communities, on the other hand, are
also noteworthy.

Let us consider the measurement of the air exchange
rate in the procedure room of the MRI premises as an
example. So, in the documentation, when rationing the air
supply and exhaust, the oxygen content, and the frequency
of monitoring these parameters, the fact that the market
offers no MRI compatible devices that allow such functions
is completely not considered. In most cases, the efficiency
of the ventilation system primarily affects the equipment
performance; therefore, taking care of the comfort of patients
in the presence of a malfunction is only senseless, and the
equipment operation should be stopped. Simultaneously,
the regulatory documentation almost completely ignores
the emergency ventilation system, which directly affects the
safety of MRI operation.

The requirements governing the placement of the control
room outside the controlled access area are not often feasible
(its boundaries can only be determined at the final stage of
putting the MRI unit into operation after the measured contour
map has been created).

A more general problem arises at the office design stage.
Unfortunately, practice has revealed the complete failure of
the developed medical and technical assignment and the
engineering project created on their basis. Thus, the analysis
of the documentation for some already functioning MRI
rooms has shown that ignoring the obvious requirements
for patient flow and equipment loading and the descriptions
of technological processes in the medical and technical
assignment with a design based only on the manufacturer’s
suggestion for arranging the equipment and the most general
layout of the room significantly decreases the efficiency of
the department and the complete impossibility of performing
part of the manipulations.

The requirements for arranging a room for performing
the interview, anthropometry, and examination of patients
for the presence of metal and shifting of bedridden patients
from a standard to an MRI-compatible couch or chair are
not regulated in any way. This leads to the fact that these
actions are performed in @ common corridor where patients
are awaiting their appointment, and anthropometry and
detection are not performed at all.
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