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Abstract

Background: Polytrauma is one of the most alarming elements of road injuries because it usually accompanies severe
injuries such as traumatic brain injury (TBI) and spinal cord injury (SCI). The consequences of injury cause life loss and
disability for victims as well as represent a burden to healthcare systems and economies through loss of productivity and
high healthcare costs (James et al. 2019; Abbafati et al. 2020b). A recently published Global Burden of Diseases (GBD)
study showed that road injuries ranked first in the top 10 causes among people aged 10 to 49 years. The evaluation,
management, and prognosis of a polytrauma are substantially different and challenging due to its complicated mechanisms,
which are road traffic collision, drops from heights, and homicides. According to he WHO Global Status Report on Road
Safety states that road accidents caused more than 1.3 million deaths and severe injuries globally every year
disproportionally affecting mostly middle-income counties.

Aim of this study was to explore etiology, frequency and consequences of polytrauma.

Methods: Manuscripts dealing with polytrauma were reviewed. Also we reviewed English- and Russian-language
articles in PubMed and eLibrary.ru. The following search modules were selected in PubMed Medline and eLibrary.ru:
Polytrauma, Definition of the term “polytrauma”, Golden Hour, Infectious and noninfectious complications in polytraumatized
patients. We studied data on from the period of 2000 to 2020. Case reports and case series were excluded. Studies of
isolated trauma patients and childhood trauma were excluded.

Results: Presents a review of etiology, frequency of occurrence of polytrauma, their temporary and permanent
consequences in patients. The article also gives definition of the term "polytrauma" and explains the importance of the rule of
“Golden Hour". The frequency of infectious and noninfectious complications in polytraumatized patients was analyzed on the
basis of the literature data.

Conclusion: In literary sources, it can be noted that the intensive development of the technical and construction
industries provokes an increase in the number of polytraumas not only in our country, but throughout the world. Although
patients with polytrauma remain alive, many of the consequences persist and lead to temporary or permanent disability.
According to the rule of “golden hour”, the sooner a patient receives definitive care, the higher is the likelihood that medical
and surgical treatment will prevent their death. Therefore, when clinical teams and facilities are organized to meet best
practice clinical guidelines and standard services within the trauma system, each patient’s mortality and morbidity could be
significantly reduced.

Keywords: polytrauma, etiological factors, motor vehicle collision, complications, disability, lethality.
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ITNoOoNnorua, YACTOTA U NOCNEACTBUA NOJIMTPABMbI.
OB30P JIUTEPATYPbI

Temupxan K. Koxxaxmeros 1.3, A6binan H. BanmaxaHos 2,
Annauw E. Oubibanesa 1, Onubexk M. Cmarynos 3

! Kazaxckum HaunoHanbHbIN YHUBepcuTeT M. Anb-®Papabu, PakynbTeT MeAULUHbLI U 34PpaBOOXPaAHEHUS,
r. AnmaThbl, Pecnybnuka KasaxcraH;
2 AO «Kazaxckum HauunoHanbHbIM MeauUMHCKUA yHUBepcuteT umeHu C.[1. AccpeHguspoBay,
Kadenpa xupypruyeckux 6onesHen, r. Anmatbl, Pecny6nuka KasaxcraH;
Fopoackas knuHu4yeckas 6onbHuua Ned, OtgeneHue xupyprum, r. Anmatbl, Pecny6nuka KasaxcraH.

AxtyanbHocTb: [MonuTpaBma SIBNSIETCS OQHUM W3 Hambonee TPEBOXHLIX 3IEMEHTOB [OPOXHbIX MPOWUCLIECTBMIA,
MOCKOMbKY OObIMHO COMPOBOXAAET TsHKemble TPaBMbl, TakMe Kak yepenHo-mosroBas Tpasma (UMT) u TpaBMa ChMHHOMO
moara (TCM). MocneacTsus TpaBM NPUBOAST K NOTEPE XM3HU U UHBAMMAHOCTM XEPTB, a Takke Co3atT bpems Ans cuctem
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30paBOOXPAHEHUS W SKOHOMUKW BCreACTBME MOTEPU MPOU3BOAUTENBHOCTM U BbICOKMX 3aTpaT Ha 34ApaBOOXpaHeHue
(Dxeitme v ap., 2019; Abbadbatn 1 Ap., 2020b). HegasHo onybrnkoBaHHOe 1ccnenoBanne rnobansHoro 6pemeHn GonesHei
(TBB) nokasano, 4To LOPOXHbIE TPABMbI 3aHUMAOT NEPBOE MECTO B AECATKE OCHOBHBIX MPWUYMH CPeau Niofen B Bo3pacTe
o1 10 go 49 net. OueHka, NeyeHrne 1 NPOrHO3 NONUTPaBMbI CYLLECTBEHHO OTIMYAKOTCS M CROXKHBI €8 MEXaHU3MbI, TaK1e Kak
LOPOXHO-TPAHCTIOPTHOE MPOMCLLECTBME, NageHne ¢ BbIcoTbl 1 youiicTBa. CornacHo otyeta BO3 o rmobanbHOM COCTOSIHMN
Be30nacHOCTM [OPOXHOTO [ABWXEHWS, EXErogHO B pesynbTaTe LOPOXHO-TPAHCMOPTHbIX npowclecTBuii 6onee 1,3
MWNMMOHA YEeNOBEK YMUPAIOT U MONYyYaloT TSKEmble TPaBMbl, YTO HEMPOMOPLMOHANBHO BAMSIET HA CTPaHbl CO CPEAHUM
YPOBHEM [0X04a.

Llenbto faHHOro nccnenoBaHms BbIno u3yunTb 3TMONOTUIO, YacTOTY WU NOCNELCTBUS NMONUTPABMbI.

MeToabi: [NpoaHanuanpoBaHbl PYKOMUCH, MOCBSILEHHbIE MOAMTPaBME. Takke Mbl PAcCCMOTPENW aHrmos3bIYHbIE W
pycckosabluHble cTatbk B PubMed u elibrary.ru. B PubMed Medline u eLibrary.ru Gbinm BoibpaHbl crefyrowue nomckoBble
mogynu: [ormtpaBma, OnpegeneHve TepmuHa nonuTpaBMa, 30moTol yac, VH(EKUMOHHble W HEMH(EKLMOHHbIE
OCMOXHEHWS Yy nauueHToB ¢ nonutpaBMon. OTyeTbl O Cryyasx W Cepuu cnyyaeB Obimu WCKMKOYeHbl. Takke Obinu
UCKMIOYEHbI UCCIIEA0BaHUS NALNEHTOB C M30MMPOBAHHLIMU TPaBMaMM 1 AETCKUMU TPaBMaMM.

PesynbTatbl: npeactasneH 0630p 3TMONOMAW, YacTOTbl BCTPEYAEMOCTW NONUTPABMbI, €€ BPEMEHHbIE U MOCTOSHHbIE
nocrneacTBns y naumeHToB. [laHO ONpeaeneHne TepMMHa «MONUTPABMa», U PasbsiCHEHa BaXHOCTb NpaBuna «30M0Toro
yaca». Ha OCHOBaHWM IMTepaTypHbIX [aHHbIX NPOBEdEH aHanmW3 4acToTbl BCTPEYAEMOCTM WMH(EKLMOHHBIX U
HEMH(EKLMOHHbBIX OCIIOXHEHWUA Y NALMEHTOB C NOMMTPABMON.

BbiBog: B nutepaTypHbIX WCTOYHUKAX MOXHO OTMETWUTb, YTO WHTEHCMBHOE Pa3BUTUE TEXHWYECKOW M CTPOUTENBHOM
oTpacneil NpoBOLMPYET POCT KOMMYECTBA MOMMTPABM He TOMBbKO B HaLLEH CTpaHe, HO M BO BCEM MUpE. XOTS NaLMEHTbI C
MONUTPaBMON OCTAIOTCS KMBbI, MHOTME MOCMEACTBUS COXPAHAKTCH W MPUBOAAT K BPEMEHHOA UMW  MOCTOSHHOW
nHBanuaHocTy. CornacHo npaBuiTy «30M0TOM0 Yacay, YeM paHbLUe nauueHTy OyaeT okasaHa OKOHYaTenbHas MOMOLLb, TEM
Bbille BEPOSITHOCTb TOrO, YTO MEAWNKAMEHTO3HOE W XMPYPrUYECKOe NEYeHne NpemoTBpaTuT ero cMepTb. CnepoBaTenbsHo,
Korga KnWHuYeckue Opuragbl WM YYPEXOEHUS  OpraHW3oBaHbl B COOTBETCTBUM C MEPEAOBLIMU  KIMHUYECKUMU
PEKOMEHALMAMM U CTAHAAPTHBIMM YCIyramn B paMkax CUCTEMbI TPaBMAaTONOrMm, CMEPTHOCTb M 3aB0NEBAEMOCTb KaXgoro
nawmueHTa MOryT ObiTb 3HAYUTENBHO CHXKEHI.

Knrovesble cnoea: nonumpasma, amuonosuyeckue  hakmopbl, OOPOXHO-MPaHCNOPMHOE  npoucwecmaue,
OCIOXHEHUS, UHBANUGHOCMb, TeMarbHOCb.

Tyninpgeme
MOJIMXKAPAKATTbBIH 39TUOJNIOINUACDHI, KE3SAAECY XMUINIrl,
XKOHE CAJIOAPLIL. OAEBMU LLONY

Temipxan K. Koxxaxmeros1:3, A6binan H. BanmaxaHos 2,
Aunnauw E. Oubibanera 1, Oni6exk M. Cmarynos 3

1 Anb-®apabu atbiHaarbl Kaszak ¥nTTbik YHUBepcuteTi, MeguuuHa xaHe [leHcaynbiK cakTay kadeapachl,
Anmarsbl K., KaszakctaH Pecny6nukacsi;

2«C.XK. AcdeHausipoB atbiHparbl Kasak ¥NTTblK MeauUMHa yHMBepcuTeTi», XMpyprusnbik aypynap
kadpeapacsbl KeAK, Anmarhbl K., KasakctaH Pecnyb6nukachi;

® Ne4 Kananbik Knunnkansik AypyxaHa, Xupyprus 6enimweci, Anmarbl K., KazakctaH Pecnybnukacsi.

Monuxkapakat — Xon Kenik xapakaTTapbiHblH eH Ypeil TyablpaTbiH 3nemeHTTepiHiH, bipi, cebebi on apeTTe bac
MubIHbIH, (BMX) xaHe xyrblH baraHbiHbIH, xapakaTel ()KB) cusakTbl bipHelle aFsanapgbiH ayblp 3akbiMaanybiMeH Bipre
Xypepi. Xapakat cangapbl agamgapgblH KauTbiC 60nybl MeH MyrefekTikke okenepi, COHbIMEH KaTap ©HIMAINIKTIH
TEMeHAEYi MeH nonmwxapakaT anfaH HaykacTapfFa KeTeTiH WbIFbIH keneMiHiH xoFapbl 6onybiHa 6ainaHbICTbl AeHcayblK
CcaKray XyWenepi MeH 3KOHOMUKaFa Aa kepi acepiH Turisedi ([xeimc xoHe backanap 2019; A6badatn xaHe backanap.
2020). Xybipga xapusnafaH XXahaHgblk ayblpynapablH, aybipTnanbifbiH 3epTTey (KAA) manimeTi BombiHwa, 10 meH 49
Xac apanbifbiHaaFbl HaykactapiblH KaiTbic GonybiHbiH 10 cebebi iwiHae xon-kenik okurackl BipiHWi OpbiHAA Typ.
MonwxapakatTbl Garanay, emaey xaHe Oomxay alTapnbikTain epekweniHesi xoHe Kypgeni, cebebi xon-kenik okuracsl,
OvikTeH Kynay, agampbl entipy CUsKTbl Kypaeni MexaHusmpaephiH, ocepiHeH 6onagsl. OOY-HblH onemgeri xon-kenik
KO3FanbICbIHbIH, Kayinci3aik xaraaibl Typanbl ManimMeTi 60ibIHLIA XblN CalblH 8MieM GoibIHLLIA Xon-kenik OkuFackiHaH 1,3
MWMMOH afiaM KanTbic 6onagbl XaHe ayblp Xapakattap anagsl, Oyn gamylbl engep apacbliHaa anTapnbiKTait kepi acepiH
Turiseqi.

MakcaTb!: [onuxapakaTTbiH, 3TUONOTMACKIH, XMiNirH XeHe cangapbiH 3epTTey.

3eptTeyaiH agici: MommxapakaTtka apHanFaH peLeHauprieHreH Kormkasbanap kapangbl. Conpaii- aK 6i3 aFbinibiH
XOHe opbIC Tingi Makananapgbl PubMed xaHne elLibrary.ru marnymarttap 6asacbiHaH KapacTbipgblk. PubMed Medline
XoHe eLibrary.ru cantTapblHga Keneci i3gey Mopynbdepi TaHZangbl: [lonwxapakaT, nonwxapakaT TepMUHIHIH,
aHblKTamachl, AnTblH caFaT epexeci, NonwxapakaT anfaH HaykactTapAarbl UHGEKUWAMbIK XaHe WHPEKLUMANbIK emec
ackblHynap. bis 2000 xbingaH 2020 xbinFa gewiHri keseHaeri monimeTTepdi 3eptredik. OkuFanap Typanbl ecentep MeH
TONTamanap anblHbin Tactangbl. ConHpail — aK XekenereH xapakatrap MeH 6ananap xapakaTbl 3epTTeyre anbiH6agbl.

Hoatuxeci: byn xyMbicTa nonmkapakaTTblH 3TUONOTMACHIHA, Ke3decy XwiniriHe, nonuxapakattaH emaenin WhlKKaH
HaykacTapga KanaTbiH yakbITLia XaHe TypakTbl cangapnapbiHa agebu wony xacansiHgbl. MonwkapakaTka TyciHikreme
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Gepinin, «ANTbIH caraT» epeXeciHiH, MaHbI3abINbIHEI alKbiHOanasl. OnebueT keanepiHe cylieHe OTbIpbIM, NOMVKapakaT
anFaH Haykactapga 6onatbiH WHMEKUMANbBIK XOHE MHGEKUMANbIK eMeC acKblHynapablH Ke3gecy uiniriHe Tangay
XacanblHpl.

KopbiTbiHabl: ©pnebu gepekkesgepgeri ManiveTTepre Herisgenin, TEXHUKanbIK XoHe KypbinbiC cananapbiHbiH
KapKbIHOb! AaMybl NONMMXapakaT CaHbiHbIH Tek 6i3aiH enge faHa emec, Oykin anemae kebetoiHe TypTki BonaTbiHAbIFbLIH
atan etyre bonagbl. [onuxapakaTTaH Tipi KanFaH HaykacTapza kenTereH cangapbl CaKTanbin, onapablH, yakbITlLa Hemece
TypaKTbl eHDeKke xapamcbl3dblfbiHa okenedi. «AnTbiH cafaT» epexeci OOMblHILA nonuxapakaT anFaH Haykacka
HeFypIbIM Tesipek canarbl KOMeK KepCeTince, COFYPrbIM MeaULMHANbIK XSHEe XVUPYPrUsnbIK emaeyae onapablH, eniMiHe
xon 6epmey bIKTUMaNZbINbIFbl XoFapbl 6onagbl. COHAbIKTaH, XapakaTTaHy XYWeciHeri KIMHUKanbIK Hyckaynap MeH
CTaHOapTTbl Kbl3METTepre COWKEC KemneTiH KWHMKamnblK TOMTap MeH KOHAbIPFbIap YibIMOACTbIpbIFaH Ke3ge, ap
HayKacTblH ©niMi MEH MyTeaekTiri e4ayip TOMeHAeYi MYMKIH.

Tytin ce3dep: nonuxapakam, 3muono2usiiibIK hakmopap, Xom-Kesik OKUFackl, acKbIHyap, My2e0ekmik, esim.
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Introduction incapacity. [8]. That is why providing medical care to those

Acceleration of urbanization, increase in transport, broad ~ who have received multiple traumas is currently one of the
development of the construction industry, automation of  most important problems in emergency medicine. [6]. The
industries and agriculture in recent years has led to an  significance of this problem is not only in the annual
increase in injuries not only in our country but also worldwide.  increasing quantity of survivors, comparing to an isolated
[9,10, 45, 37,53,56]. According to the World Health  injury, but also in a process that requires specific diagnostic
Organization (WHO), approximately 2 million people die each  and treatment tactics. [11, 46].

year as a result of injuries. [Kulesha. N.V., 2006; Grishanova Aim of this study was to explore etiology, frequency and
T. G. etc., 2011]. Traumas are second in the list of causes of ~ consequences of polytrauma.
temporary disability, and third in the list of causes of primary Methods: Manuscripts dealing with polytrauma were

disability; they are also the second leading reason of all  reviewed. Also literature review was carried out by
deaths and are the first leading cause of deaths among the ~ examining databases English- and Russian-language
working age people. [5, 24, 56]. The lethality resulting from  articles in PubMed and eLibrary.ru. The following search
traumas does not decrease, but only increases from year to  modules were selected in PubMed Medline and eLibrary.ru:
year. Thus, in 1939 injuries took 5th place in terms of total ~ Polytrauma, Definition of the term "polytrauma”, Golden
mortality, in 1959 - 3rd place, and in 1992 - 2nd place. [38,  Hour, Infectious and noninfectious complications in
19]. One of the main frequent causes of health impairment,  polytraumatized patients. We studied data on from the
which were reported are motor vehicle collisions (MVC).  period of 2000 to 2020. We found 6 peer-reviewed
About 20 million road crashes per year worldwide, which lead ~ manuscripts for our work. 437 English-language articles
to major traumas in 50 million people and approximately 1.25  were found through PubMed, 23 articles were retrieved for
million human lives are cut short. According to the World  final analysis. 825 Russian-language literatures were found
Health Organization statistics, number of traffic-related  through eLibrary.ru, of which 41 were accepted for final
deaths in Kazakhstan is higher than in European countries  analysis.

(24,2% per 100 000 population) [71]. Inclusion criteria:
By the end of the 20th century the structure of injuries 1. Patients with polytrauma over 15 years old;
had completely changed. In terms of the level of mortality 2.1SS>17.
and disability, the main place is occupied by numerous Exclusion: 1. Case reports and case series;
injuries called "polytrauma" (PT). (Shedrenko V.V. and co- 2. Studies of isolated trauma patients;
author, 2007; Sherbuk. U.A. and co-author, 2007). Due to 3. Childhood trauma;
the intensive growth of transport services, manufactories, 4. Treatment of patients with polytrauma.
high-rise buildings, the frequency and severity of multiple General notions about polytrauma.
traumatic injuries has increased, so did the percentage, it “Polytrauma" and “Multiple trauma” are terms describing

increased by 8-12%. [44, 23, 52]. Polytrauma ranks third in ~ presence of two or more lesions in one or more anatomical
terms of lethality after cancer and cardiovascular diseases.  areas, when one or a combination of traumatic injuries
Percentage of deaths resulted from traumas reaches 85%,  poses a danger to the life and health of the human. [Y.G.
despite the fact that PT accounts for 8-12% of all injuries. ~ Shaposhnikov,1997].

Degree of polytrauma is 10 times greater in comparison The invention and implementation of the International
with an isolated injury’s degree in terms of disability and  Injury Severity System AIS/ISS allowed the experts of the
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AO/ASIF (association for the study of immersion-fixation) to
define a polytrauma as multiple traumatic syndrome
accompanied by a sequential reaction with dysfunction of
individual organs and anatomical systems which were not
affected, with a total injury severity score of greater than 17
points on the AIS/ISS system. Damages to the
musculoskeletal system and internal organs affected by PT
cannot be treated separately from each other, as these
lesions with negative effects are occurring in the same
organism. The above terminological definitions have
organizational and practical significance. Because a good
result in the treatment of polytrauma is based on the
organization of medical care, the establishment of the
severity of the injury, the development of effective methods
of diagnosis and treatment [55,63].

The main features of polytrauma:

e The syndrome of mutual aggravation and traumatic
iliness;

o Atypical symptoms that make diagnosis difficult;

e Increased risk of traumatic shock and massive
bleeding;

o Instability of compensatory mechanisms, high lethality
and multiple complications [51,61].

The clinical picture of polytrauma depends on the severity
of the traumatic disease, due to a combination of general and
local changes occurring in the body as a result of the injury,
as well as on pathological and adaptive reactions.

Pathogenetic classification of the course of traumatic
disease:

l. The stage of acute reaction of an organism on a
trauma (shock), this stage corresponds to the early period
of post-traumatic shock and shock and can be considered
as an induction of a multiple organ dysfunction syndrome
(MODS). This period lasts from several hours to 2 days
from the moment of injury.

[l.Early period of symptoms and complications (post-
shock or intermediate period), characterized by the initial
phase of MODS, impaired or stable work of individual
organs, lasting from 3 to 7 days.

lll. The late period of symptoms and complications
begins after the 7th day and is distinguished by
complications that determine the prognosis and outcome of
the disease.

IV. The rehabilitation period is characterized by a
complete or incomplete recovery [49].

The first stage - traumatic shock — characterized by the
syndrome of perfusion insufficiency (acute hemodynamics
disorder) in response to severe mechanical damage and
blood loss.

The second stage is accompanied by the development
of the MODS symptoms -violation of the function of organs
and systems. At this stage, dysfunction of multiple organs
is caused by a systemic inflammatory reaction in response
to organic injury. Its severity depends on the severity of the
trauma.

The third stage - the late period of the appearance of
signs of traumatic disease, in the optimal course of which
the functions of damaged organs and tissues are restored,
reparative processes are carried out. Some patients at this
stage develop dystrophic changes and sclerotic processes
in the affected organs as well as secondary disorders of
their functions, and develop various complications such as
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abscesses, phlegmons, osteomyelitis, thrombophlebitis and
sepsis. This period can last for several months and requires
special treatment.

The fourth stage of traumatic disease rehabilitation
ends with a full or incomplete recovery (disability)
[49,50,54].

Among young people, i.e., of working age, associated
injuries take first place in the list of causes of death [68].
Therefore, it stands out not only as one of the most
significant subjects in the field of health care, but it is also
socially important on Republican level, since the society
spends a huge amount of funds every year on the treatment
and rehabilitation of polytrauma survivors. For example:
developed countries spend at least 2% of health care funds
per year on the treatment of polytrauma patients [59].

Cases when it can be assumed that the patient has
received polytrauma (3. Muller, 2005):

- in the cases of death of the driver or a person sitting
next to them in a car accident;

- if the person flew out of a car;

- if the deformation of the car is more than 50 cm;

- if the victim is trapped under a heavy object;

- a traffic collision at high speed;

- pedestrian or cyclist hit by a car;

- falling from height over 3 meters;

- in cases of various explosions;

- when left under fine-grained sand-like materials [20].

The social meaning of a polytrauma is not only
measured by the level of mortality, but also depends on the
large number of persons with incapacity, and it is 6-10 times
higher than in the case of isolated injuries. [16,17,2].
According to a report by the Institute for Health Metrics and
Evaluation (IHME), about 5 million patients who sustain
polytrauma each year worldwide may become disabled in
the future [62].

20-25% of all the victims pass away at the prehospital
level (within 2 hours), and another 20% - in the intensive
care unit (lasting 3 days), so during the period of transfer to
the specialized department remain only 55-60% of them,
and 15-20% stay temporarily or permanently disabled.

The above data show that the majority of victims die
from polytrauma in the pre-hospital level, so the overall
mortality rate is directly related to the quality and timeliness
of emergency care.

Sustainably organized and high-quality care plays an
important role, and can also reduce the secondary and
tertiary peaks that die from multiple injuries. According to
the World Health Organization, 20 out of 100 lethal cases
from accidents can be avoided if full medical care is
provided on the place of incident [58,64].

The importance of the rule of “golden hour”.

According to the common rule of the "golden hour" if the
prompt medical treatment is not provided during the first
hour after trauma, critically injured person will lose their
chance for survival; if help is provided during the first 18
minutes, then the human’s chance of staying alive will
increas by 15%; and if the patient is treated during the first
9 minutes after trauma, the possibility will rise by 90%.
According to statistics, if the victim receives first aid within
30 minutes, complications will be reduced by half. [34].

All this demonstrates the importance of providing early
and full medical care. But victims usually are left alone
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("temporarily isolated") right after a car crash, so life-
threatening situations are resolved with the help of the
accident participants and witnesses. However, the majority
of the population is not ready to provide first aid.

The quality of provided medical care depends on
several components:

* First aid at at the place where an incident has
happened

* First immediate assistance given by ambulance
brigade

* Transporting to hospital

* Quality of medical help in hospital

Effects of polytrauma. Most of multiple trauma
survivors have a decline in quality of life, as there are
restrictions in the movements of the affected joints and
feeling of discomfort in the area of broken bones associated
with changing weather conditions. [65,66]. The majority of
patients with polytrauma have to change their previous
professions and jobs, which results in growth of work
incapacity till 75% [32,35,69]. As experience shows, full
recovery of patients with multiple lesions is rare. The reason
is - the quality of their real life has not been fully
investigated so far. [36].

Polytrauma affects different fields of humans’ life,
reducing quality of physical, mental, cognitive and social
existence. [22]. It is because such injuries most often affect
limb and pelvic bones, which is 55-82% of all cases.
[22,47,40,41,70]. Consequences of these kind of lesions
are the first item in disability structure, as long as their
treatment is pretty difficult. Although operations were
performed on time and properly, in some situations the
results are not encouraging [57,60].

Polytrauma can originate from high energy effects. As a
rule, these are transport (motorcycle and car crashes,
railroad accidents, etc.) and heavy industrial injuries, for
example: being compressed by heavy industrial materials,
falling from tall buildings; criminal injuries like bullets, knife
injuries, explosions, etc. [15,26, 28,14], there are also acts
of suicide. A strong damage factor leads to two or more
severe traumas in various body systems and fractures of
bones. These are severe open and closed traumatic brain
injury (TBI), injuries of the thoracic and abdominal cavity
organs, and musculoskeletal system. Among the lesions
involving musculoskeletal system the most severe ones are
pelvic and limb fractures [21,33,42], and their frequency is
increasing every year [1]. The results of treatment of such
fractures do not bring relief as treatment of single broken
bone does [40]. Since such fractures disrupt
microcirculation associated with damage not only to the
bones, but also to soft tissues and blood vessels at the site
of the injury, this condition results in inefficient treatment
[13].

The combination of abdominal, thoracic, and bone
fracture injuries, severe bleeding, microbial contamination
of wounds, and traumatic shock are the basis for a high
percentage of complications. This situation reveals a high
level of lethality and disability among individuals who have
multiple traumas [39].

Osteomyelitis often develops due to local osteonecrosis
and deep bone circulation disorders [31]. Incidence of local
complications after polytrauma were found to increase in 2-
3 times, as well as complications from bone fractures [42].
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In polytraumatized people with open bone fractures
there is a 31% of wound suppuration states, and 11.7% of
cases end in osteomyelitis [43]. As a result, consolidation
slows down or bones do not heal, this leads to the rise in
the amount of people with disabilities during the first year
after the accident [7,43].

In recent years the incidence of complications in
patients with multiple traumas has been increasing. The
reason for this is a disturbance in central hemodynamics.
Polytrauma is accompanied by hemorrhage, so it is
followed by blood vessels' spasm [25]. As there is a tissue
metabolism disorders, immune reactivity of the body sharply
decreases, leading to the development of infectious
complications [3, 27, 4,18].

Range of PT complications associated with infections is
wide. It includes complications after thoracic, abdominal,
neurological, urological, traumatological and other different
surgical operations (festering wound, abscess, phlegmon,
etc) as well as common complications such as
tracheobronchitis, pneumonia, thrombophlebitis, cystitis,
ascendant pyelonephritis, meningoencephalitis, sepsis and
so on [67].

In addition to infectious diseases, which impede people
from being discharged from hospital and from successfully
going through the rehabilitation process, there is a large
group of non-infectious diseases, involving: anemia
occurring after trauma, fat embolism, phlebothrombosis and
pulmonary embolism, acute peptic ulcer of the
gastrointestinal tract, hemopleuritis. To eliminate the above
mentioned complications, the doctor should use all the
available resources as efficiently as possible. This is the
reason why recovery of polytraumatized patients lasts for so
long [67]. The effectiveness of treatment depends not only
on expensive medicines and equipment used for diagnostic
and therapeutic purposes, but also on well-coordinated
work of specialists. Because when a person with
polytrauma gets to hospital, the traumatologist starts taking
actions to restore the musculosceletal system, meanwhile
the surgeon is dealing with damages of the abdominal and
chest organs, but the patient at the same time may die from
respiratory failure arising from brain injury [48].

Treatment of polytrauma sufferers and prevention of
complications require specialized medical care [29, 30]. And
carrying out of such manipulations is possible only in the
multidisciplinary hospitals having all the necessary tools
and doctors [12,67].

Conclusion

Having analyzed the data given in literary sources, it
can be noticed that intensive development of technical and
building branches provoke growth of amount of polytrauma
not only in our country but also all over the world. The
leading reason of traumas are MVC. Although patients with
polytrauma remain alive, many of the consequences persist
and lead to temporary or permanent disability. According to
the rule of “golden hour”, the sooner a patient receives
definitive care, the higher is the likelihood that medical and
surgical treatment will prevent their death. Therefore, in the
future this requires the development of an effective plan
aimed at preventing injuries, timely provision of high-quality
medical care to polytrauma survivors, and work towards
reducing the level of mortality and disability.
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