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Abstract. Relevance of the study. The increase in the number of natural and man-made emergencies (ChS), terrorist acts, social
and armed conflicts leads to an increase in the number of victims and suffered, a shortage of medical personnel, medicines and
equipment, and a delay in the provision of medical care in the conditions of failure of medical organizations (LMO).

Each disaster is usually prolonged in nature, poses a danger to the social infrastructure and requires organized medical and evac-
uation measures.

The relevance of the problem of improving the quality and efficiency of medical care and medical evacuation of victims in ChS is
confirmed by the data of state reports "On the state of protection of the population and territories from natural and man-made
emergencies..." for 2018-2019.

The purpose of the study is to analyze the organization and conduct of medical evacuation of victims in ChS in modern conditions.
Materials and methods of research. Based on the analysis of experience in organizing and conducting medical evacuation meas-
ures in emergencies, analysis of the results of scientific research on various aspects of medical evacuation of patients and victims
of natural disasters, man-made accidents, terrorist acts and armed conflicts, materials on the use of digital technologies, and many
years of own experience, an information search was conducted for ways to improve the medical evacuation system using techni-
cal means.

Research results and their analysis. Based on the experience of eliminating the medical and sanitary consequences of known emer-
gencies, it is shown that insufficient attention was paid to the organization and conduct of medical evacuation of victims, taking
info account the principles of routing and creating a three-level system of medical care.

Transfer from the hearth of emergencies to nearby hospitals, the lack of monitoring of victims, unproper routing, lack of medical
air transport, weak medico-technical equipment of vehicles, lack of training and a number of other circumstances have led to a
growing number of different complications and increased fatality rate among the victims in an emergency.

It is concluded that the organization and conduct of medical evacuation of victims in emergencies require: high — quality appli-
cation of information technologies that allow predicting routing and monitoring of victims, including using telemedicine systems;
development and use of new modular kits and other medical equipment, primarily for sanitary aviation evacuation.
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uation, sanitary transport, telemedicine
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COBPEMEHHOE COCTOSHMUE TMPOBJIEMbl OPTAHU3ALIMN U MNPOBEOEHWNS
MEOULMHCKOW 3BAKYALMMU MOCTPAOABLUMX B YPE3BbIYHAUHBIX CUTYALUAX
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Pesiome. AkTyanbHOCTb McCreaoBaHms. POCT KONMYECTBA NPUPOAHBIX M TEXHOTEHHbIX Ype3BbiuaiiHbix cutyaumii (YC), Teppopu-
CTMYECKMX OKTOB, COLMANbHBIX M BOOPYXEHHbIX KOHDNMKTOB NPUBOAUT K YBENMUYEHMIO YACIA KEPTB U NOCTPAAABLIMX, AepUUUTY
MEIVMLMHCKOTO NepCcoHaNd, MEAUKAMEHTOB 1 06OPYAOBAHUS, K 3QLEPXKKE OKA3AHMS MEAMLMHCKON MOMOLLM B YCNOBMSX BbIXOAA
13 cTpos neyebHbIx MeanuuHekmnx oprannsaumii (JIMO).

Kaxgas katactpoda HOCHT, KOk NPABMAO, NPONOHIUPOBAHHBIA XAPAKTEP, MPEACTABNSeT ONACHOCTb AiS COUMANbHOM MHPPa-
CTPYKTYpbI 1 TpebyeT OpraHU30BAHHOMO NPOBEAEHMS NeveBbHO-3BAKYALUMOHHBIX MEPONPUSTHIA.
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AKTyanbHOCTb NPo6aeMbl MOBbILIEHUS KAYECTBA 1 3PDEKTUBHOCTU OKA3AHMS MEAULIMHCKOM MOMOLLM U MPOBEAEHMS MEAULIMHCKOM
3Bakyauuu noctpagaslimx B YC noaTBepXAaeTcs AAHHBIMK rOCYAAPCTBEHHBIX AOKNAA0B «O COCTOSHMM 3ALUMTEI HOCENEHMS U
Tepputopui ot HC npupopHoro u TexHoreHHoro xapaktepa...» 3a 2018-2019 rr.

Llens nccneposaHms — NpoaHANM3MpPOBATL OPrAHU3ALMIO M MPOBEAEHWUE MEAMLMHCKOM 3BaKyaLm noctpagasiumx 8 HC 8 cospe-
MEHHBIX YCIOBUSIX.

Marepuansi n metonsl uccneposarus. Ha ocHoBe aHANM3a OMbITA OPTrAHU3ALMM U TPOBEAEHMS NEYEBHO-3BAKYALMOHHBIX MEPO-
npusituit B YC, aHan1aa pesynbTaTos HAY4YHbIX UCCIEROBAHMI PABNUYHBIX ACMEKTOB MEAULIMHCKOM 3BAKYALMM BOMbHBIX M NOCTPa-
ACBLUMX MPU CTUXMIAHBIX BEACTBUAX, TEXHOTEHHBIX ABAPUSX, TEPPOPUCTMHECKMX OKTAX U B BOOPYXEHHbBIX KOHPANUKTAX, MATEPMUA-
NIOB MO MPUMEHEHWIO LMPPOBBLIX TEXHONOMMM, MHOrONETHETO COBCTBEHHOrO OMBITA — MPOBEAEH MHGOPMALMOHHBIA MOMCK
HANPABIEHW COBEPLUEHCTBOBAHMS CMCTEMBI MEAMLIMHCKON 3BAKYALMM C UCNIONb3OBAHMEM TEXHUYECKMX CPEACTB.

Pesynbrarsl Mccnenosarms M mx aHanms. Ha npumepax onbita AMKBMAALMM MEAWKO-CAHUTAPHBIX NOCAEACTBUN M3BecTHbIx HC
MOKA3aHO, YTO BOMPOCAM OPFaHM3ALMU M MPOBEAEHMS MEAULMHCKON 3BAKYALMN NOCTPAAABLUMX C YHETOM MPUHLMMIOB MAPLLPY-
TU3ALMK U CO3AAHUS TPEXYPOBHEBOM CMCTEMBI OKA3AHMS MEAULIMHCKOM MOMOLLUM — YAENSNOCh HE[OCTATOMHOE BHUMAHME.
Iocraeka 3 ouara HC B Gnmxaniume 6ONbHULBI, OTCYTCTBME MOHUTOPMHIA MOCTPAAABLUMX, HECOBNIOAEHUE [OMKHOM MAPLLPY-
TM3ALMM, HESOCTATOK MEAMLMHCKOTO GBMALMOHHOTO TPAHCMOPTA, cnaboe MeAMKO-TEXHUYECKOE OCHALLEHWE TPAHCMOPTHBIX
CPEACTB, HEAOCTATOMHbIN YPOBEHb MOATOTOBKM CMELMAIUCTOB U Psif, APYrMX OBCTOSTENBCTB NPUBOAMIN K POCTY KOIMYECTBA Pa3-
JIMYHBIX OCIIOXHEHUH W YBENMYEHMIO YPOBHS NETANLHOCTH cpean noctpagaswmx 8 4C.

CaenaHbl BbIBOAbI, YTO OPraHM3ALMS 1 TPOBEAEHWUE MEAULIMHCKOM 3BaKyaLmn noctpaaaslimx B HC 1pebyioT: Ka4ecTBEHHOrO Npy-
MEHEHMSI MHPOPMALMOHHBIX TEXHONOMUM, MO3BOMSIOWMX MPOrHO3UPOBAT MAPLIPYTU3ALMIO M OCYLLECTBASTL MOHWUTOPMHT
NOCTPAACBLUMX, B TOM YACTE C TPUMEHEHMEM TENEMEANLMHCKMX CUCTEM; PASBMUTUS M MPUMEHEHMS HOBBIX MOAY TbHBIX KOMMIEKTOB
W APYroro MEAMLMHCKOrO OCHULLEHWS, B MEPBYIO OYEPEnb — A4Sl MPOBEAEHUS CAHUTAPHO-OBMALMOHHOM SBAKYALWMM.

KnioueBbie cnoBa: neye6HO-3BAKYALMOHHBIE MEPONPUSITUS, MAPLLPYTM3ALMS, MEAMLUMHCKAS 3BAKYQLMS, MOHWUTOPMHI, CAHM-

TAPHO-ABUALIMOHHAS 3BAKYALMS, COHUTAPHBIA TDAHCNOPT, TENEMEAMLIMHA, YPE3BBIYANHbIE CUTYALMM

KoHnukT nHtepecos. ABTopbl CTATbM NOATBEPXAAIOT OTCYTCTBME KOHPIIMKTA MHTEPECOB
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The issues of protecting life and preserving health of the pop-
ulation in disasters have a planetary scale, enormous socio-
economic significance and deep humanitarian content. To
solve it means to ensure the readiness of society, state, struc-
tures and systems specially designed for this purpose for a
prompt response to emergency situations (ChS).

The world lives in an era of accidents and disasters. Any ca-
tastrophe, as a rule, is of a prolonged nature, thus it poses a
danger to social infrastructure and requires organization of
emergency medical assistance (EMP) and medical evacuation
of victims.

Since the beginning of this century, the number of natural
emergencies has been growing. For example, in the Philippines,
in just 4 months, there were 3 disasters, including an earthquake
in October 2013, typhoons in November 2013 and January
2014. Such disasters, as a rule, are accompanied by epi-
demics, and imply a long recovery of medical and social in-
frastructure. Since 1990, in the world, the number of people
affected by disasters has exceeded 200 million annually. [12].

In addition to natural disasters, the number of man-made
disasters is growing. Large industrial enterprises, nuclear power
plants, oil and gas pipelines, hydraulic structures, etc are at risk
of such emergencies.

A large number of social catastrophes are associated with
the movement of refugees, the number of which currently ex-
ceeds 65 million people. Practically all of them are deprived
of a necessary medical support and are potential sources of
epidemics. This frend requires a restructuring of health systems
taking into account migration processes, including the devel-
opment and adjustment of technologies for medical support of
migrants, including the provision of EMP, treatment in hospitals
and adherence to the principles of routing when planning and
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conducting medical evacuation [3].

The nature of military and local armed conflicts (LVK) has
also undergone a number of significant changes associated
with the withdrawal from classical hostilities and the recourse
to covert sabotage operations on the home front, to pinpoint
strikes against civilian infrastructure, to cyber attacks, to the use
of psychological and biological weapons (" hybrid wars "). In
this regard, it is necessary to revise and clarify the models and
schemes of medical support in military and local armed con-
flicts, to unite efforts of military and civilian health care in order
to provide comprehensive medical care, including timely med-
ical evacuation, to the affected[4, 5].

One of the features of modern crisis situations (CS) is CS
caused by terrorist acts, in which, in addition to explosions and
taking hostages, radioactive, chemical and biological sub-
stances can be used. A number of studies advocate the need
to increase the level of preparedness of ambulance brigades
(SMP), emergency response teams (BER), specialized medical
care teams (BSMP), aviation medical teams (AMBr), medical
organizations (LMO) to work in crisis situations, caused by ter-
rorist acts. When eliminating medical and sanitary conse-
quences of emergencies, terrorist acts, military and local armed
conflicts, medical evacuation becomes an integral part of the
process. Here the principle “which is well organized remains
effective” is essential. In this regard, the upcoming trend of dif-
ferent nations to develop international, including civil-military,
cooperation (VGS) and to create a system of medical and
evacuation support at the national level, is becoming decisive
[6, 7].

Thus, to eliminate medical and sanitary consequences of
emergencies at the international level, a "tfemporary" three-level
system of medical and evacuation measures is being created,
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consisting of various types of International Medical Emer-
gency Response Teams (MMBrChR, EMT) arrived in the emer-
gency area, which corresponds to the ideology of staged
medical care that exists in civil health care in most countries of
the world. At the same time, it should be noted that up to now
the issues of medical evacuation are not represented in the Blue
Book of the World Health Organization (WHO) and the issues
of medical evacuation are not regulated — the availability and
equipment of field, including aviation medical, teams, ambu-
lance vehicles and air transport, routing of medical evacuation
of victims.

The heads of EMT of various countries spoke about the
need to solve the problems of medical evacuation of victims of
emergencies at the infernational level after analyzing their ex-
perience in 2018 in a number of countries: in the Democratic
Republic of Congo (Ebola fever); Costa Rica, Ecuador, Ar-
gentina, Palestine, Israel (local armed conflicts); Bangladesh
(diphtheria outbreak); Indonesia and Papua New Guinea
(earthquakes); in the Philippines (typhoon), etc.

Discussions took place within the framework of the Global
Meeting to discuss this WHO initiative, which took place on
June 12-14, 2019 in Bangkok (Thailand) with the active par-
ticipation of employees of the All-Russian Center for Disaster
Medicine "Zashchita" (VCMK "Zashchita").

As a WHO Collaborating Center, the specialists of VCMK
"Zashchita" made a great contribution to the further develop-
ment of the WHO initiative on the work of EMT. In particular,
they were included in the working group on the development
of standards for EMT work in the context of military and local
armed conflicts at the international level. Proposals of our spe-
cialists, including one of the authors of this article, on the or-
ganization and routing of medical evacuation of victims are in-
cluded as a section to the WHO Red Book [8].

It should be emphasized that civil-military cooperation dur-
ing the elimination of medical and sanitary consequences of
various emergencies has its own specific characteristics when
organizing medical and evacuation support. In particular, in
the organization of medical support for participants in military
and local armed conflicts, the issues of attracting specialists from
the military medical service to provide medical care to the af-
fected civilian population; of the deployment of special pur-
pose medical units (MOSN) and of military field hospitals; of
providing humanitarian aid to residents of territories affected by
military operations ("hybrid war") are of particular importance.
At the same time, it should be noted that the issues of organiz-
ing medical evacuation of civilian victims often are not the sub-
ject for discussion on specialized discussion platforms and, as
arule, are not included in cooperation agreements.

As the modern practice of eliminating the consequences of
emergencies of a different nature shows, the determining fac-
tor in organizing the medical evacuation of the affected civil-
ian population is the creation of a system of medical and
evacuation support at the national level in each state.

To date, significant experience has been gathered and an-
alyzed in the organization of medical evacuation in various
emergencies. So, for example, when working in the mode of
daily activities, it is necessary to assess the readiness of med-
ical forces and means to solve suddenly arising problems, to
respond to disasters, terrorist acts, LVK, having specially trained
personnel, all the necessary material and technical equip-
ment, being in a state of readiness and mobility.
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When eliminating medical and sanitary consequences of
emergencies in Russia, medical forces and means were used
in cases where there was a need for emergency medical care
and medical evacuation. A number of subsequent organiza-
tional and clinical decisions, including one on the fulfilment of
medical evacuation, were based on the study of the experience
of the military medical service during the war in Afghanistan,
in the elimination of the consequences of a number of major
emergencies, including the earthquake in Armenia (1988), Ulu
-Telyakskaya railway accident near the city of Ufa (1989), etc.

Specialists of the military medical service have gained con-
siderable experience in organizing medical evacuation of the
wounded and sick in the course of medical and evacuation sup-
port for our troops in Afghanistan in 1979-1989. In the pre-
hospital period, the type of transport used for medical evacu-
ation in each specific case mainly depended on the evacuation
characteristics of the wounded, on the location of medical
units and on a number of other circumstances - the presence of
helipads, airfields, etc.

During the hospital period, the wounded and sick who
needed long-term treatment in institutions providing specialized
medical care were evacuated from the 40th Army to medical
institutions of the Turkestan Military District. In addition, med-
ical evacuation was used to unload army hospitals. More than
78 thousand patients were evacuated by air, of which 25.7%
were surgical wounded; 74.3% are sick. The wounded with
the most complex and severe pathology - damage to the brain
and spinal cord, internal organs of the abdominal cavity and
chest, fractures of long bones, polytrauma, etc were evacuated.

In fact, when selecting the wounded and sick for medical
evacuation, the decision makers adhered to the provisions
that were subsequently included in the draft Guidelines for the
evacuation of the wounded and sick from the front's hospital
bases to the territorial hospitals of the USSR Ministry of Health
(TGMZ). There were practically no medical contraindications
to inter-hospital evacuation by air, since they were limited to
conditions requiring urgent surgical interventions.

Outside the Turkestan Military Districtin 1980-1988 more
than 9 thousand people were evacuated, including 99.9% of
the wounded. Particular attention was paid to early medical
evacuation in order to provide high-tech medical care to the
wounded of neurosurgical, ophthalmological and thora-
coabdominal profile. During the medical evacuation, emer-
gency medical assistance was provided in 98.3% of cases, de-
terioration was noted in 3.1% of evacuees.

An analysis of the system of medical evacuation of the
wounded and sick that existed during the war in Afghanistan
shows that the widespread use of aircraft was planned. How-
ever, it should be noted that during its organization, mistakes
were made, including the late deployment of evacuation re-
ceivers and of specially designated rooms (places) for tem-
porary waiting for evacuation at airfields [9].

In Armenia, the first to arrive in the area of the earthquake
(1988) were medical and nursing brigades (VSB) from military
hospitals and medical military units located within a radius of
about 300 km. Later-on medical specialists of the district mili-
tary hospital arrived. At the airport of Leninakan, an evacua-
tion center was deployed, medical triage of the victims was or-
ganized, followed by sanitary and aviation evacuation to
medical and preventive institutions in Yerevan, Thilisi, Moscow,
Leningrad. In the earthquake zone, the coordination of actions



of all medical forces and means, as well as the interaction of
military medicine with the USSR Ministry of Health and the Ar-
menian SSR Ministry of Health, was carried out by the oper-
ational group of the Main Military Medical Directorate
(GVMU) of the USSR Ministry of Defense, headed by the
chief surgeon of the USSR Ministry of Defense E.A. Nechaev.

In addition to military medical specialists, employees of the
emergency medicine institute named after Sklifosovsky and of
other Moscow clinics were sent to the disaster scene. As a re-
sult of VGS, emergency medical care was provided to about
6 thousand victims, about 5 thousand people were evacuated
to medical institutions, including about 500 transported for
treatment fo Moscow and Leningrad. At the same time, in the
first 5 days, the main efforts to eliminate the health conse-
quences of the earthquake were aimed at organizing medical
and evacuation support and medical evacuation routing [10].

Positive experience of joint work of military and civilian med-
ical specialists was gained during the elimination of the con-
sequences of the Ulu-Telyak railway disaster near the city of Ufa
(1989). The ignition of a cloud of hydrocarbons led to an ex-
plosion and fire in the surrounding area and in train passenger
cars, as a result of which 1,264 people were injured, 408 died.
During the liquidation of the consequences of the disaster,
medical evacuation by automotive road was difficult to fulfil due
to the lack of access roads - it was mainly carried out by heli-
copters and railway transport. As a result of the joint work of
military and civilian specialists, all the victims were hospitalized
in the nearest medical institutions within 8-10 hours. However,
triage errors led to a violation of routing principles. As a result,
a large number of victims with severe burns were sent to non-
core medical facilities, which led to a shortage of medicines,
medical devices and equipment and significantly complicated
the medical evacuation process.Subsequently, inter-hospital
medical evacuation was carried out on II-76, 1-62 aircraft ,
Tu-154, An-26 to medical institutions in Moscow, Leningrad,
Kuibyshev, Sverdlovsk, Chelyabinsk [11].

The experience of carrying out emergency rescue operations
during the earthquake in Armenia (1988) and the explosion
of passenger trains on the Ulu-Telyak stretch in Bashkiria
(1989) showed that medical evacuation by motor transport
was ineffective under these conditions. Timely medical evac-
uation of victims could only be carried out using air transport.

In most large-scale emergencies, the impossibility of con-
ducting sanitary evacuation dramatically reduces the effec-
tiveness of work fo rescue victims and increases the number of
deaths [12].

The earthquake in the village of Neftegorsk (Sakhalin,
1995) became a test for the system of the All-Russian Service
of Disaster Medicine (VSMK). It proved to be one of the most
destructive in the XX century. During the earthquake, more than
1.8 thousand people died at once, the village was completely
destroyed, all infrastructure facilities, including hospitals, were
destructed, 30 medical specialists of the village hospital per-
ished. Thanks to timely measures taken, it was possible to or-
ganise work in the prehospital period and to evacuate those
in need of specialized medical care.

With the active assistance of the administration of the
Sakhalin Region, of Khabarovsk and Primorskiy Territories,
specialists of the territorial centers of disaster medicine (TCMK),
of the Field Multiprofile Hospital (PMH) of VCMK "Zashchita"
provided assistance to 510 victims, organized and carried out

medical evacuation of victims to medical institutions in Okha -
203 people, Khabarovsk - 98, Vladivostok - 43, Yuzhno-
Sakhalinsk - 40 people. [13].

In subsequent years, the experience of using the forces
and means of VSMK in Russia and abroad was enriched in the
course of organizing medical support for the population in
emergencies: in the Chechen Republic and the Republic of In-
gushetia (1994-2002), Budennovsk (1995), Kaspiysk
(1996), in Colombia (1999), Turkey (1999), Lensk (2001),
Iran (2003), Beslan (2004), in Perm - “Lame Horse” nightclub
(2009), at 284th km of the railway section Aleshinka -
Uglovka on the border of the Novgorod and Tver regions - the
train "Nevsky Express" (2009), etc.

The medical evacuation of victims of local armed conflicts
was practiced during the counter-terrorist operation on the ter-
ritory of the Chechen Republic in 1995-1996 and 1998-
2002, as well as during the operation to force the aggressor
to peace in South Ossetia in 2008.

When organizing medical support for the population of the
Chechen Republic, helicopters and airplanes of the Ministry of
Emergency Situations, of the Ministry of Internal Affairs and of
the Ministry of Defense of Russia were used for the sanitary and
aviation evacuation. The interaction of specialists from several
departments facilitated timely medical evacuation for the pro-
vision of emergency specialized medical care to various cat-
egories of the wounded and sick.

During the preparatory period of the operation on the ter-
ritory of the Chechen Republicin 1995-1996 the specialists of
VCMK "Zashchita" have developed plans-schemes with evac-
uation routes, locations of deployment of medical centers and
stages of medical care. The scheme of carrying out medical
and evacuation measures included: first aid in the form of self-
and mutual assistance or provided by non-staff orderlies; mov-
ing of the wounded to shelters; evacuation of the wounded in
armored carriers to the united first-aid post (medrota), where
emergency medical assistance was provided; evacuation of
the wounded with the help of MTLB, AS-66, UAZ-452 to the
MOSN, where they were provided with qualified medical
care with elements of specialized medical care.

The evacuation of the wounded and sick from the MOSN
of the first echelon was carried out by ambulance and trans-
port helicopters to the basic hospitals of the North Caucasus
Military District and of the central regions of Russia. For this pur-
pose, 2 ambulance aircrafts were used - An-73 and II-76
"Scalpel", as well as transport aircrafts. In total, 7267 military
and civilian casualties were evacuated to the hospitals of the
North Caucasian Military District, of other military districts and
of the central district [14].

An important role in the implementation of the system of med-
ical and evacuation support for victims in the zone of the
Georgian-South Ossetian armed conflict (2008) was played
by the forces and means of the Disaster Medicine Service
(DMS) of the Republic of North Ossetia - Alania, the
Kabardino-Balkarian Republic, the Stavropol Territory, efc.

With the beginning of hostilifies in South Ossetiq, the brigade
of the PMG of VCMK "Zashchita", consisting of 25 people. -
doctors of the surgical, trauma, anesthesiology and resuscita-
tion profile, nurses, engineering and technical personnel - flew
to Vladikavkaz and then to Tskhinval.

Analyzing the organization of medical and evacuation
support for the victims, carried out during the Georgian-South
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Ossetian armed conflict, the effectiveness of the tactics of
bringing medical assistance to the source of the disaster by
moving mobile medical units - PMG of VCMK "Zashchita" of
the Ministry of Health of Russia and of "Centrospas" detachment
of the EMERCOM of Russia should be highlighted.

The experience of eliminating medical and sanitary conse-
quences of the fragedy in Beslan, when the terrorists took
hostage at school more than 1,000 people, half of which
were children of different ages, also formed the basis for the de-
velopment of a system of medical and evacuation support in
complicated emergencies. As a result of the explosion at the
school on September 3, 2004 and of the subsequent opera-
tion to free the hostages, an overwhelming majority of hostages,
more than 300 people, who got injuries of varying severity,
died [15].

Specialists of PMG of VCMK "Zashchita" and of the air-
mobile hospital of the Ministry of Emergencies of Russia (chil-
dren's surgeons, fraumatologists, anesthesiologists-resuscitators,
otolaryngologist, pediatrician, nurses - only 46 people), de-
ployed the Field Pediatric Hospital on the territory of the city of
Beslan on the border of the alleged focus of the disaster.

The medical-tactical situation was complicated by the lack
of reliable data on the exact number of hostages, by the un-
predictability of the course of events, by the difficulty of pre-
dicting the nature of the lesions and the structure of sanitary
losses, by the limited bed availability in Beslan, and by the lack
of children's surgical beds in the city's medical institutions. Al
this required a medical evacuation.

After the explosion at the school, medical evacuation of
more than 530 injured people, including 311 children, was
carried out by ambulance cars and by private vehicles.

On the first day, more than 300 children were transported
to Vladikavkaz hospitals by ambulance, the majority (68%) of
them were children of primary and secondary school age. On
the same day, 6 children in serious condition were evacuated
to hospitals in Moscow. The location of the medical hospital
on the border of the outbreak made it possible to reduce the
total number of stages of medical evacuation and to signifi-
cantly reduce the risk of prolonged medical evacuation of se-
riously wounded children. It is necessary to note the high
speed of taking evacuation measures - during the first few
days, 146 injured people were evacuated fo clinics in Moscow
and Rostov, air ambulance evacuation of the most severe pa-
tients was carried out in resuscitation vehicles loaded into a
transport plane [16].

The experience of medical specialists of VCMK "Zashchita"
in the elimination of medical and sanitary consequences of
events in the North Caucasus revealed the need for revision,
scientific substantiation and adaptation to changing condi-
tions of the existing system of medical and evacuation meas-
ures.

The need to develop special medical modules with the
ability to accommodate patients and medical equipment for air-
craft (VS) during mass air medical evacuation was confirmed.
Such developments were initiated in 2004, by 2009 final
tests were carried out and medical aircraft and helicopter
modules - MMC and MMB [17] were put into operation.

As an example of organizing and conducting a mass air
sanitary evacuation using MMS, the experience of liquidating
medical and sanitary consequences of a fire in the “Lame
Horse” nightclub in Perm on the night of December 4-5, 2009,
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when 238 people were injured, can be used.

The ambulance and TCMK teams evacuated 78 victims to
medical institutions. 53 patients were transported by passing
vehicles. Most of the hospitalized (62 people - 79.5%) were
in an extremely serious condition and had associated lesions
- extensive skin burns, thermal inhalation trauma and poison-
ing by combustion products [18].

Medical consultations and subsequent support during the
sanitary-aviation evacuation of the victims were carried out by
toxicologists, specialists in extracorporeal detoxification, en-
doscopists, resuscitators, surgeons, pulmonologists and other
specialists from LMOs of Moscow, of the republics of Bashko-
rtostan and Tatarstan, of Chelyabinsk, Sverdlovsk and Nizhny
Novgorod regions. Aviation medical brigades and emergency
response brigades of the All-Russian Center for Disaster Med-
icine "Zashchita" of the Ministry of Health of Russia and of "Cen-
trospas" of the Ministry of Emergencies of Russia were in-
volved [19, 20].

Aviation sanitary evacuation of the victims was carried out
to the LMO of Moscow, St. Petersburg, Chelyabinsk by aircraft:
[-76 with five MMS for 20 seats, Yak-42 and Be-200 of
EMERCOM of Russia, as well as An-74 of FMBA of Russia.

This first positive experience of using MMS laid the foun-
dation for further developments in this area.

Another tragedy that proved the need for use of helicopter
aviation for medical purposes was the railway disaster that oc-
curred on November 27, 2009 in the Bologovsky district of
Tver region on the Aleshinka - Uglovka stretch of Oktyabrskaya
railway - 283 km from St. Petersburg. As a result of an ex-
plosion (terrorist attack), 3 passenger carriages of the high-
speed train "Nevsky Express", en route from Moscow to St. Pe-
tersburg, went off the rails. 95 victims were evacuated for
hospitalization in the LMOs of Moscow, St. Petersburg, Tver,
Veliky Novgorod and other cities.

The main problems in carrying out emergency rescue op-
erafions and providing medical assistance were: lack of access
roads, swampy terrain, long distance fo medical institutions from
the crash site, etc. To evacuate 23 victims, 7 medical modules
helicopter flights were performed [21].

Analyzing the experience of medical evacuation during the
elimination of medical and sanitary consequences of various
emergencies, including military and local armed conflicts, one
can note a variety of organizational solutions: for carrying out
medical triage prior o medical evacuation; for the provision
of emergency medical assistance in the process of medical
evacuation; for the quantitative and qualitative composition of
the forces and means used, including personnel, material and
technical support and the transport. All organizational deci-
sions were made depending on the nature of an emergency,
on terrain characteristics, on the availability of access roads,
on the remoteness of medical institutions from the location of the
emergency, on the possibility of using air transport. Atthe same
time, the lack of uniform principles for organizing medical
evacuation of victims in an emergency including their routing
resulted in a number of cases in an underestimation of the sever-
ity of condition of victims, in a shortage of medical personnel
and necessary transport, in hospitalization of victims to the near-
est hospital facilities and other shortcomings, which signifi-
cantly reduced the quality of medical care to victims of emer-
gencies.

The volume of medical evacuation of victims, carried out in



the prehospital period in the constituent entities of the Russian
Federation (hereinafter referred to as the constituent entities), is
presented in Table 1 - from form 55.

Every year, VSMK specialists take part in the elimination of
medical and sanitary consequences of a large number of dif-
ferent emergencies - from 1,681 emergencies in 2017 to
15,500 emergencies - in 2012, providing medical assistance
to an average of about 35 thousand victims, while the pro-
portion of victims who are in grave and extremely grave con-
dition, averages 23.0%, and the proportion of evacuees is
40.0% or more.

Intotal, 2012-2018 medical evacuation of 133,242 vic-
tims was carried out by the field medical units of the subjects,
including the proportion of those evacuated by air of 58.0%
(Table 2).

Information on the volume of medical evacuation of patients
and injured at the federal level is presented in table. 3.

From the presented data it can be seen that compared to
2015-2016in2017-2019 the number of victims evacuated
by air decreased by almost 1.5 times. This is due to a decrease
in the number of victims in the LVK in the South-East of Ukraine.
At the same time, there is an increase of approximately 1.5
times in the number of evacuees by land transport. Meanwhile,
the total volume of medical evacuation at the federal level re-
mains stable - approximately 1,000 people annually.

Itis known that various types of transport were used for med-
ical evacuation of victims in emergencies, but the most effec-
tive is the use of aircraft, which reduces the number of stages

of medical evacuation and is most consistent with the main prin-
ciple of routing - timely delivery of victims to their destination
in specialized medical centers.

In modern conditions, taking into account the development
of material and technical forces and means of medical evac-
uation, including a widespread use of air vehicles, as well as
the improvement of portable medical equipment and other fac-
tors, medical evacuation of victims in most cases is no longer
a "forced measure". It becomes an integral planned component
of the complex of medical and evacuation measures within the
process of elimination of medical and sanitary consequences
of emergencies.

In most cases, in the event ofan emergency, forces and re-
sources of medical institutions located near the scene of emer-
gency turn out to be insufficient.

The problem of medical support for victims of emergencies
dictates the need to: create special medical units with an ap-
propriate organizational and staff structure; develop and im-
prove technical means of medical evacuation; train medical
personnel, taking into account the technologies of their deliv-
ery together with medical equipment to the emergency scene
and of medical evacuation of victims to appropriate medical
institutions.

We have worked out and analyzed the issues of study-
ing various aspects of medical evacuation, which were raised
in a number of scientific studies conducted over the past 20
years.

The problems of organizing and conducting medical evac-

Ta6nuua 1/Table 1

OcHosHble gaHHblie o YC, npousowepwmnx Ha teppuropum Poceuiickoinn Pegepaumm 8 2010-2019 rr.

Basic data on emergencies that occurred on the territory of the Russian Federation in 2010-2019

- XGPQKTSPMCTHKG NOCTPAAABLUMX MO CTENEHU TAXKECTU NOPAXEHUA
fon K°"""\3‘° qt(,:' abe. Hum-lf‘:)l(oqn;cn;:g?: Characteristics of victims according to the severity of the lesion Hmcgizzggﬁmgo:g:nux
umber ’ Y ! N
Year of emergencies Number of victims, kpaite Taxenan TaXenas cpennsa nerkas Number of evacuees from
people, fotal extremely severe severe medium light the emergency site, people

2010 14232 38869 1408 4200 9403 14286 17584

2011 15105 38205 1373 3990 9279 13451 16603

2012 15500 45596 1372 3262 10373 20837 15797

2013 7172 26231 1263 2705 6516 8587 9056

2014 5887 23373 911 2415 5934 8116 8755

2015 2528 17015 446 1410 4098 6370 6839

2016 2087 14862 366 1105 4549 5112 8030

2017 1681 10051 292 1109 2885 2667 5478

2018 2566 14999 410 1610 4168 4175 8278

2019 2894 14602 442 1733 4742 3179 8091

Tabnuua 2/Table 2
Pabota otaenennit 3KCTPEHHON KOHCYNLTATUBHOM MEAVLIMHCKO NOMOLLU
no NpoBeAEeHNIO MeauLMHCKOM 3Bakyauum B 2012-2019 rr.
Activitiy of emergency medical consultative departments on medical evacuation in 2012-2019
MposeneHa MeanumMHCKas 3BaKyaLMs
nfz‘{m:e”b Medical evacuation was carried out
naicaior
2012 2013 2014 2015 2016 2017 2018 2019

L‘MCJ’IO BBGKYMPOBGHHHX, yern.
BCEro, 13 HUX:
I:gru'c;:gbef of evacuees, 16864 24487 | 23456 18496 15683 21082 13174 16670
byair o parenopTon 12170 12200 | 10316 | 11420 | 10491 11473 9161 7650
E;”;‘:QET:::‘CSBT°TP°“°“°F’T°M 4669 12275 13119 7060 5173 9596 3995 8999
APYTMM TPAHCNOPTOM
by other transport - - 21 16 19 13 18 21
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uation were studied from the standpoint of: providing medical
care to patients with various nosologies at the stages of med-
ical evacuation in the prehospital period; medical triage, on
which the further sequence of medical evacuation depends;
studying possible composition of teams of medical specialists
for medical evacuation and issues of their training; trans-
portability of patients with varying severity of condition; pe-
culiarities of using different types of transport for medical evac-
uation; development of a regulatory legal framework as the
basis for the organization and conduct of medical evacuation
of patients and victims in emergencies.

Special attention in scientific research was paid to the study
of issues of interdepartmental interaction in the organization of
medical evacuation, to the development of various material and
technical means and of equipment lists for medical vehicles, in-
cluding various types of aircraft, for medical evacuation of pa-
tients and injured with various nosologies, efc. ...

In a number of works, attention is paid to the role and im-
portance of friage in preparing victims for medical evacuation,
while in the studies of some authors, triage issues were studied
inappropriately, as a component of a single process of pro-
viding emergency medical care and medical evacuation of vic-
tims in various emergencies including armed conflicts [22-
24].

In our opinion, triage issues are of great importance for or-
ganizing and conducting medical evacuation of victims and re-
quire further scientific study when creating an effective routing
system for medical evacuation of victims from the emergency
site to medical organizations, where they will be provided
with comprehensive medical assistance.

Studies by a number of authors have shown features of use
of various types of transport for medical evacuation [18, 25-
28].

At present, one of the main conditions for the effectiveness
of the medical evacuation system is information exchange be-
tween medical organizations. The decision on the possibility
of medical evacuation is made by medical specidlists of the field
team when examining the patient and studying the medical
documentation. Atthe same time, at the preliminary stage, even
before leaving, it is advisable to remotely obtain and study as
much information as possible about the patient's health status
in order to choose a method for medical evacuation, a vehi-
cle, a composition of a medical team, specialized medical
equipment and medicines. Telemedicine plays the most im-
portant role in information exchange [29-31].

The use of telemedicine technologies in the elimination of
medical and sanitary consequences of emergencies is associ-
ated with the need to: increase the efficiency of solving issues

Tabnuua 3/Table 3

MepauumHckas 3Bakyaums Ha peaepanbHOM ypoBHe
B8 2015-2019 rr., uen.

Medical evacuation at the Federal level 2015-2019, people

Yncno ssakynpo- M3 nux / From them

T8 | oo, | e comnapuneTreys s

cuees, total by air by ambulance | by other fransport
2015 1113 444 664 5
2016 1117 368 747 2
2017 988 265 712 11
2018 983 230 746 7
2019 1129 258 861 10
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of providing emergency medical care to victims, address a num-
ber of other organizational issues, including assessing the
severity of the medical and sanitary consequences of emer-
gencies, organizing forces and means, determining the degree
of transportability of victims, choosing the routing of medical
evacuation of each individual victim.

A number of scientific articles present the results of studying
the features of medical evacuation of patients with various
pathologies [26, 27, 32, 33].

At present, the issues of development and usage of techni-
cal means for medical evacuation, including the use of MMC,
MMB, and extracorporeal membrane oxygenation (ECMO),
have been sufficiently studied. The possibility of medical evac-
uation with minimal impact on the condition of patients and vic-
tims has been found [17, 34-346].

A number of problematic issues of medical evacuation of pa-
tients with infectious diseases are being actively studied in
connection with the Covid-19 pandemic. Of particular inter-
est is the experience of carrying out mass and long-term san-
itary and aviation evacuations of such patients [37-40].

The issues of regulatory legal support of medical evacua-
tion are especially relevant in today's changing conditions. In
particular, the development of ideology of a three-level health
care system dictates the need for planning medical evacuation,
taking into account the creation of medical districts. The unifi-
cation of regional SMP and TCMK stations with the creation of
unified regional information system for management of emer-
gency response services will allow the use of common forces
and means, including for medical evacuation, both in daily ac-
tivities and in an emergency mode. These transformations
dictate the need to study and to analyze the existing algorithms
for medical evacuation, their refinement and consolidation at
the legislative level [41].

Based on the analysis of various aspects of the organization
and conduct of medical evacuation of victims in emergencies,
it can be noted that there is no scientific research entirely de-
voted to all aspects of medical evacuation. Basically, scientific
research is carried out on the provision of emergency medical
care tfo victims with various pathologies at the stages of med-
ical evacuation. In various scientific works, medical evacua-
tion is studied from the standpoint of the main research topic and
only some of its aspects are highlighted: organization of med-
ical evacuation; evacuation medical triage of victims at the
scene; issues of informatization during medical evacuation;
some aspects of routing of patients with certain nosologies and
types of lesions; use of medical equipment and the composi-
tion of medical tools; particular issues of the tactics of provid-
ing medical care during medical evacuation, efc.

At the same time, the organization and conduct of medical
evacuation of victims in emergencies requires unified ap-
proaches that take info account the type and scale of emer-
gencies, the effect of damaging factors, medical and evacua-
tion characteristics of victims, etc. It is obvious that it is necessary
to conduct comprehensive scientific research on the unexplored
issues of organizing and conducting medical evacuation in-
cluding justification of all necessary measures carried out by spe-
cialists of mobile medical teams in the prehospital and hospital
periods. The creation and improvement of medical evacuation
system for victims of emergencies on the basis of their constant
monitoring will allow to ensure their correct routing, which ulti-
mately will increase the quality of measures taken.



Conclusion

The existing system of medical and evacuation support
generally meets the needs of practical health care in the elim-
ination of the medical and sanitary consequences of emer-
gencies. At the same time, scale and severity of recent acci-
dents, disasters, terrorist acts and armed conflicts dictate the
need to revise a number of positions in order to create and fur-
ther improve the modern system of medical evacuation of vic-
tims of emergencies. The conditions in which medical and evac-
uation measures are carried out have changed, new, primarily
technical and informational, opportunities have appeared,
the availability of air transport has increased, and other factors
that must be taken info account when creating a system for med-
ical evacuation of victims of emergencies appeared.

The digitalization of healthcare, the formation of a united in-
formation space at the regional and federal levels, the use of
modern medical equipment allow real-time monitoring of the
medical evacuation of patients with the possibility of timely cor-
rection of organizational and clinical decisions.
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