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C MoMeHTa BBeaeHus koHuenumn «Damage Control» ana neyeHus 6onb-
HbIX C TSHKENbIMW MOBPEXAEHUAMU JaHHasi cTpaTerusi npuobpeTtaeT BCé
60/1bLUYI0 YHMBEPCANbHOCTL U PacnpoOCTPaHEHHOCTb.

Llenb gaHHOM CTaTbM — ONMCaHUE OCHOBHbIX U3MEHEHWI 3a NocneaHue
roasbl.

OCHOBHble TeMbl laHHOro o63opa: 1) TepMuH «nonuTpasma»; 2) no-
Ka3aHusi U OLeHKa NauueHToB; 3) XMpypruyeckue cTaHAapTbl B JIeUeHUU
CKeNIeTHOW TpaBMbl.

KnroueBble cnoBa: nonutpasMa; damage control; guarHoctuka; nede-
Hue.

CMOMeHTa BBemennsa koumemmn «Damage Controls
[Tt JiedeHns: GOJIbHBIX C TSDKEJIBIME MOBPEKIEHUS-
MU JaHHasi cTparerusi npuobperaer Bce GOJDBIIYIO YHU-
BepcasbHoCTh U pacnpocrpanennocts [1]. ITokasarenu
CMEPTHOCTH 3aMETHO CHUBWJINCH B MOCJTEIHHE [ECSITUJIE-
tnsg. Konmenmust «Damage Controls mpumensieTcst B Jie-
YEHUU TOPAKOAGJOMUHAIBHBIX U MBIMIEYHO-CKEJETHDBIX
noBpeskaeHnit. JlocTmkenns B 06JaCTH PeaHNMAaIlnN U WH-
TEHCWBHOU Tepanuy ¢ IpuMeHeHneM Konteniun « Damage
Control» mpuBesin K BO3MOKHOCTH PaHHEH CTaOUIN3aInu
CEpbE3HBIX TepeaoMoB (HanmpuMep, MO3BOHOYHUKA, Tasa
M JUIMHHBIX TPyOUaTbhiX KOCTEH), 4TO NPUBEIO K paspa-
6OTKe HOBBIX TIPOTOKOJIOB M KOHIENIIUN, TAKIMX KAK PaH-
Hee coorsercrylomee Jeuenne (Early Appropriate Care
(EAC)), crparerus 6e3onacHoil OKOHYATEIbHON OIIepanun
(Safe Definitive Surgery (SDS) u 6bicTpoe MHANBHIY-
anpHoe GesomacHoe Jgedenne (‘Prompt-Individualised-
Safe Management’” (PR.I.S.M.)) [2-4]. Taxxe co
BpeMeHeM MEHSIUCh ¥ CTaH[IAPTU3UPOBATHUCH TTOKA3AHUS
K TpoBenennio omepanun <«Damage Control» u camun
XUPYPruvecKue mporeLypol.

Hennr panHoOil craTbu — OIMCAHWE OCHOBHBIX HM3MeHe-
HUIl, TPOU3OIIEIINX B TocjaeiHue To/pl. OCHOBHbBIE TEMbI
Jannoro o6sopa: 1) nonarue <«mojmTpaBMar; 2) HOKasa-
HHUS M OLEHKA IalMEeHTOB; 3) XUPYPrHYecKue CTaHIapThl
B JIEYEHUN CKEJETHON TPaBMbI.

JlaHHbIiT 0630p TTOMOJKET TOHSATH PUHIINAIBI TTPUMEHE-
HUSI KOHIIEIIINU, OLEHUTb N3MEHEHUS 1 HOBbIE TEPMUHBI.
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Since the introduction of the «Damage Control» concept in treatment
of severely injured patients, this strategy continue to become more
standardized and is widely accepted.

This manuscript aims to summarize the pivotal changes over the
recent years.

Main topics of the review are: 1. nomenclature and definition of
polytrauma; 2. indications and assessment of the patients; 3. surgical
standards in orthopedic trauma.
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Since the introduction of the «Damage Control» con-
cept in treatment of severely injured patients, this
strategy continue to become more standardized and is
widely accepted [1]. Mortality rates have dropped sub-
stantially over the past decades. Damage control concept
is implemented in management of thoracic- abdominal
trauma and musculoskeletal injuries. Improvements in re-
suscitation (damage control resuscitation) and ICU man-
agement succeeded in major fracture (such as spine, pel-
vis and long bone fractures) can be definitely stabilized
early, which led to the development of new protocols
and concepts, such as Early Appropriate Care (EAC),
Safe Definitive Surgery (SDS), and ‘Prompt-Individu-
alised-Safe Management’ (PR.I.S.M.) [2-4]. Finally,
indications and surgical procedures to perform damage
control surgery have been adjusted over the last decades
and become more standardized.

This manuscript aims to summarize the pivotal chang-
es over the recent years. The following review focuses on
three different topics:

1. Nomenclature and Definition of Polytrauma
2. Indications and assessment of the patient
3. Surgical standards in treatment of musculoskel-

etal injuries

This overview will hopefully be helpful in understand-
ing the principles of use and specify why changes have
been made and new terms were developed.
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KITACCUDUKAIIVA 11 OITPEJIEJIEHUE

ITOJINTPABMDbI

B mpomuuioM it ONEHKHU TAIMEHTOB C TSIKEJIbIMU TI0-
BPEK/ICHUSAME MCHOJIb30BAICH PA3JNYHbIE OMPE/ICJCHUS.
B smmteparype 10 TPaBMATOJIOTUH TJIABHBIM 0GPA30M yIIO-
MUHAIOT COKpalleHHyo mKaixy rtpasMbl (AIS) u mxamy
Tskectr TpaBMbl (ISS), KOTOPbIE NCTIOTB3YIOTCS JIJIsT OTIU-
CaHms TSLKECTH aHaTOMUYECKOro TOoBpexaeHus [5]. Ito
rI06ANBHBIN CTAHZAPT OIEHKN OOJBHBIX C TOJUTPABMOI
(ISS > 16 Gamnos). Kpome toro, mkana ISS peryaspho
UCMOJIB3YETCsT JUISI KATErOPU3AIliK TPABMATOJOTHYECKUX
LEHTPOB, T.e. [IJIsi YCTAHOBKU OTJUYUIT MEXK/y TpaBMa-
TOJIOTHYECKUMH T[EHTPAMHU [EPBOTO YPOBHS U JAPYTUMHE
nentpamu. TeM He MeHee, MHOTOUYHCIEHHbBIE T1yGIUKAIINH
YKa3bIBAIOT HA BBICOKYIO BapuaGeJbHOCTb OIEHKU MEXKIY
OT/IEJIBHBIME  0003PeBaTeJIIMU 1 TIO[4EPKUBAIOT OTCYT-
cTBue oneHku Quanosornu mnanuento [6-8]. B 2014 r.
B COTJIACOBAHHOM JOKYMEHTE 9KCIIEPTOB PA3JIMYHBIX MU-
POBBIX XHPypPrudeckux acconmanuii (AMepukanckas ac-
conmanuss xupyprun tpaMbl (American Association for
the Surgery of Trauma (AAST)), Esponeiickoe 06iectBo
TpaBMbl 1 HeoTaokHON xupyprun (European Society for
Trauma and Emergency Surgery (ESTES)), Hemenkoe
coobmectBo  TpasMarosorun (German Trauma Soci-
ety (DGU)), Bpuranckoe coo6IIECTBO TPaBMaTOJOTHN
(British Trauma Society (BTS)), HoBosenmanackast acco-
muanus xupyprun tpasmbl (New Zealand Association for
the Surgery of Trauma (ANZAST)) 6bL10 npeacTaBieHo
GEpIIMHCKOE OIPe/IeIeHIe MOJUTPABMbI, KOTOPOE BKJIIOYA-
eT KOMOMHAINIO AHATOMUYECKOW OIEHKU C TPUMEHEHHEM
mkanabl AIS, ¢usnonornueckyio OIeHKY U OCOGEHHOCTU
naruenToB [9]. [annoe ompenesnenue 6bLIO yTBEPIKIAEHO
Ha OCHOBAHUU HCCIeA0BaHMSA OOJbINX 6a3 JaHHBIX I10
MOJTUTPABME.

Frenzel et al. B cBoeM HemaBHEM HCCJIEOBAHUN
cpaBumin 11 onpenenenuii U NpUMeHNIN UX K 375 maiu-
edraM. [laHHBIN aHAIN3 MOKa3asa, 4To OEpPJIMHCKOE OIpe-
JleJIeHne  OTPasKAeT KJINHUYECKYIO JAefCTBUTENbHOCTD, U
ObLIO TIPEIVIOKEHO HCIHOJIb30BATh €ro [ PO3PavHoil
OLIEHKH Pe3yJIbTATOB JIEYeHUsI, TPEOCTABJIEHHBIX Pa3-
JINYHBIMU  YUPEKJAEHUSIMU, € OOBEKTHBHBIM CPAaBHEHHEM
ony6nukoBanubix uccyepoBanuii [10, 11]. Pothmann et
al. cpaBHWJIM COTrJIACOBAHHOCTH HAGJIOAEHUN PAa3IMIHBIX
uccjaeoBaresieil B OTHOIIEHUH HECKOJbKUX OIpe/ieJieHuil
nosmrpasmbl (ISS = 16, 18, 20, 25 GamnoB) ¢ GepauH-
CKUM OIPEJIETIEHIEM.

187 manueHToB BKJIIOYEHBI B aHaamu3 KoadduimeHTta
corytacusi HaGJr0/[aTesieil B OTHOIIEHUH OTIPE/eIeHUIl 110-
JINTPaBMBbI. ABTOPBI OGHAPY:KUJIN, 4TO A06aByeHme husn-
OJIOTUYECKUX TIePEMEHHBIX ACCOIMUPYETCS C YJIyUIIeHeM
MH/IMBH/IY AJIBHOTO PENTHHTA 110 CPABHEHUIO C TOJIBKO TITKA-
soit ISS [12].

B Teuenue mocjeHUX JECATUIETHH B JHUTEPATyPE I10-
SIBUJIOCH 6OJIBIIOE KOJTWYECTBO KOHIENINIl, CTpaTernii n
omnpesenennii «damage control». B cieayiomum maparpa-
de mpesncraBien 0630p TEPMUHOB, M3MEHEHWI M HOBBIX
onpenenennii [13].

«Damage Control» a6agomunaabHoii nosoctu. JaHnas
KOHIIENIUST BIiepBble ObLIa OMMCaHa Ha mpuMepe GOJIbHBIX
¢ TsDKeNoi abOMUHAIBHON 00eCKPOBJIMBAIOIIEN TPaBMOI
C 1eJIbI0 OrpaHuyeHust (PU3MOJOTUIECKOTO YXYIIIEHUS U
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NOMENCLATURE AND DEFINITION

OF POLYTRAUMA

Numerous definitions have been used in the past to
define severely injured patients. The literature in a
field of trauma mainly uses the AIS (abbreviated inju-
ry scale) or the ISS (injury severity score) to describe
the anatomical injury severity [5]. It became a global
standard tool to assess polytrauma patients (e.g. ISS >
16 points). Moreover, the ISS is regularly utilized for
the categorization of trauma centers, i.e. to distinguish
level T certified trauma centers from others. However,
numerous publications pointed out high inter-rater vari-
ability of this tool and emphasize the lack of patients
physiology measures [6-8]. In the year 2014, a consensus
paper from experts of different surgical societies world-
wide (American Association for the Surgery of Trauma
(AAST), European Society for Trauma and Emergency
Surgery (ESTES), German Trauma Society (DGU), Brit-
ish Trauma Society (BTS), New Zealand Association for
the Surgery of Trauma (ANZAST) introduced the «Ber-
lin definition» of polytrauma, which includes the com-
bination of anatomical scoring using AIS, physiological
assessment and patient characteristics [9]. Using large
polytrauma databases this definition was validated and
verified.

In a recent study, Frenzel et al. compared 11 differ-
ent definitions by applying them to 375 patients. This
analysis has shown that the Berlin definition reflecting
clinical reality and suggested to use it for a transpar-
ent evaluation of treatment results provided by different
institutions and allowing objective comparison of pub-
lished studies [10, 11]. Pothmann et al. compared the in-
ter-observer reliability (IR) between several polytrauma
definitions (ISS 16, 18, 20, and 25 points) with Berlin
polytrauma definition. One hundred and eighty-seven
patients were included for analyzation IR of the poly-
trauma definitions. The authors found that the addition
of physiologic variables is associated with an improve-
ment in individual rating when compared with the ISS
alone [12].

Over the last decades numerous damage control con-
cepts, strategies and definitions were introduced in the
literature that might be confusing. Within the next para-
graph we are going to provide an overview of terms used
and specify why changes have been made and new terms
were developed [13].

Abdominal Damage Control: This concept was first
described for patients with severe abdominal exsangui-
nating trauma with the aim to limit physiologic deterio-
ration and to avoid prolonged surgical interventions and
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MPEIOTBPAIIEHNS [JINTEIbHBIX XUPYPrUYECKIX BMela-
TeabeTB [14]. JlaHHbIil MOKa3aTe b HCIOJb30BAICS B TIPH-
CYTCTBUU WM PA3BUTHU CMEPTEJbHOU TPHUA/bI, BKIIOYA-
olell TuroTepMuIo, anuo3 U koaryJomnaruio. Hemashno
Roberts et al. o6HoBIIM MOKazaTesm [15].

Peanumaimust «Damage Control». IIpexcrasisier we-
oTbeMJIeMyI0 YacTh ctpaterun «damage controls mus sre-
YeHUst OCTPOro KpoBoTeuenusi. Bo BpeMsi jieuenust Heo6X0-
JIIMO OPUEHTUPOBATHCS HA (PU3MOJTOTHYECKUE HAPYIIEHNUS
(cMepresbHas Tpuajga) y GOJBHBIX C CUJIbHBIM KPOBOTEYE-
HueM. JleyeHune BKIIIOYAET [OMYCTUMYIO THIIOTEH3UIO, CO-
rpeBaHne HaIMeHTa, OrPaHNYeHHOE IIPUMEHEHIE KPUCTAI-
JIOUJIOB U WCIIOJb30BAaHUE TI€MOCTATHYECKUX TIPEITapaToB
(rpanexcamosas xucsora) [16].

OaunomomentHoe xupypruueckoe Jeuenne (Early
Total Care (ETC)). Konuenmus ETC mnossusach B
1980-x rogax. OnHa BKJIOYAeT PaHHIO XUPYPrHUECKYIO
CTaOMIN3AIUIO TIEPEJIOMOB B TeYEHUE CYTOK MOCJIEe TOCITH-
taymm3ain. Takasi crpaTerus JedeHust acConnpPOBAIACD C
YMEHDIIIEHHEM CMEPTHOCTH U MPOJOJIKUTETHBHOCTH TOCIIH-
ramsarn [17]. Cerognsi JaHHDBI TEPMUH UCIIOJIb3YETCS
B OTHOIIEHUU HPOBEIEHUS BCEX OIlepaluii y GOJbHBIX C
MHOKECTBEHHBIMU TTIOBPEKICHUSIMU HE3ABIUCUMO OT MX CO-
CTOSIHUSI HA MOMEHT NEPBOIl OTIepaIHu.

Opronexusi «Damage Control». [lanHas KOHIen-
s [IPETIOJIATAET HCIOb30BaHue npuHIUNIoB «damage
control» B JiedeHrn GOJIBHBIX € TIOJUTPABMON U COITYT-
CTBYIOIIEH  MbIIIEYHO-CKeJIeTHOH  TpaBMoil. OcHOBHas
1esib — crabuiusanus u (pUKcaIys cepbe3HbIX MepeioMOB
(UMHHBIX TPYyGUATBIX KOCTEH, Tasa, MO3BOHOYHMKA) IS
MuHnMu3aiuu adexToB «Broporo yaapas. [lokazanus
NPUMEHEHHUIO BKJIOYAIOT CMEPTEJIbHYIO TPUALY, HaJIndue
HOBPEXK/IECHMIT MSATKUX TKaHEl, OOMIMPHYIO TOPAKAJIbHYIO
WK TPYJHYIO TPABMY, TSKEJIYIO YepPeITHO-MO3TOBYIO TPaB-
My [18].

Paunee coorercrByioniee jeuenue (Early Appropriate
Care (EAC)). Konuennus npeanosaraer, uto panusas (B
npesenax 36 4acoB) OKOHYATENbHAs CTaOMIM3AIMA OCe-
BBIX TOBPEKAeHUT (IIepesoMbl JIMHHBIX TPYyOYaThIX KO-
CTeil, TIOBPEK/IEHNS MO3BOHOYHUKA W BEPTJIYKHOIl BIIaIM-
HbI) GesonacHa y GOJbHBIX ¢ HOPMATM30BAHHON KHCJIOT-
HO-TIIesI0uHON cucteMoii [19]. PekoMenoBaHHbIE TTOPOTO-
BbIe TIOKA3aTesH /IS BBIIOJHEHUS OKOHYATEJbHOU (PUK-
caruu: pH > 7,25, ussminek ocHOBaHUiT > -5,5 MMOJIb/ I,
MoJiouHad kucjaora < 4 mmosn,/ 1 [19].

Crpaterusi 6e30macHOii OKOHYATEJIHHON OmEpanuu
(Safe Definitive Surgery (SDS)). /laHHast KOHIENIHsI
npe/cTaBJsieT co6oit AuHamdeckuii cuares crparerunit ETC
u DCO ¢ opueHTHpOBKOil Ha PU3NOTIOTHUECKYIO PEAKIINIO
nareHToB  [2].  Crparermsi y4YuTBIBAeT CMEPTEJIbHYIO
Tpuasy (runorepMus, anua03 u KOaryJIonarus) u Hajiuune
COITYTCTBYIONIUX TOBPEXK/IEHUIT MO3ra, TPyAu U OPIONTHOM
nosiocti. Baarojapsi moBropHoMy 00C/I€0BAHUIO U OI€H-
Ke (Qusnojgornu, BO3MOKHBI [UHAMUYECKAS] aallTalis
CTpareruy JiedeHusl ¥ PAHHUN MHAMBUAYAJbHBIX TTOJXO/L
[2].

BoicTpoe  uHAMBHAyaJbHOE  Oe3omacHoe  Jeye-
Hue (Prompt-Individualised-Safe Management’
(PR.I.S.M.)). Konnennns ocHoBaHa Ha TOHNMAaHUH CJe-
AyIoNHX (GaKTOB: MHAMBUYATbHAS PEAKIH KasKJIO0ro Ta-
[HEeHTa HAa OJ{HO U TO JK€ MOBPEX/EHNe, HAJTMUNe WH/UBHU-
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operative times [14]. Its indication has been used in the
presence or the development of the triad of death, which
is composed of hypothermia, acidosis and coagulopathy.
Recently, the indications were refined by Roberts and
coauthors as follows: [15].

Damage Control Resuscitation: Damage Control Re-
suscitation is an integral part of the Damage Control
strategy in treatment of acute hemorrhage. The aims in
treatment focus on physiologic derangements (triad of
death) in patients with severe hemorrhage. It includes
permissive hypotension, rewarming of the patient, limit-
ed use of crystalloids and use of hemostatic drugs such as
tranexamic acid [16].

Early Total Care (ETC): This concept has been in-
troduced in the 1980s and includes an early operative
stabilization of major fractures within 24»hours after
admission. This management strategy was associated
with reduced morbidity and length of stay [17]. Now-
adays, this term is used to perform all surgeries in mul-
tiply injured patients regardless their status within the
first surgical period.

Damage Control Orthopedics: The principles of Dam-
age Control Surgery were transferred to the management
of polytraumatized patients with associated musculoskel-
etal trauma. The main aim is the stabilization and fixa-
tion of major fractures (long bone fractures, pelvis and
spine injuries) in order to minimize the effects of the
«second hit». The indication is the triad of death and the
presence of relevant «soft tissue trauma», which includes
also extensive thoracic or abdominal trauma and severe
brain injuries [18].

Early Appropriate Care (EAC): This concept suggests
that early (within 36 hours) definitive fracture stabiliza-
tion of axial injuries (long bone fracture, pelvic, spine
and acetabulum injuries) is safe in patients with nor-
malized acid-base system (19). The threshold recommen-
dations were pH > 7.25, base excess > -5.5 mmol/L, or
lactate < 4.0 mmol/L, to proceed with definitive fixa-
tion [19].

Safe Definitive Surgery (SDS): This concept is a dy-
namic synthesis of ETC and DCO strategies with the
main focus on patients physiological response [2]. This
strategy is guided by the triad of death (hypothermia,
acidosis and coagulopathy) and the presence of concom-
itant brain, thoracic and abdominal injuries. Due to re-
peated re-evaluation and assessment of patients regarding
their physiology, dynamic adaptation of the treatment
strategy and early individual approach is possible [2].

Prompt-Individualised-Safe Management’ (PR.I.S.M.):
This concept is based on the understanding that every
patient responds in a different way to the same degree of
injury, every patient has a different genetic constitution,
and the fact that the trauma service provision and re-
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JIyabHBIX TEHETUIECKUX OCOOEHHOCTEN, PA3JINYIUsI B yPOB-
He MeIUIMHBI 1 PECYPCOB B Pas3HbIX cTpaHax. IIpuopurer
MO-TIPEKHEMY OTAaeTcsi 6e30MacHOCTU TalnenTos [4].

ITOKA3AHMA N OITEHKA

Ecin 5T0 BO3MOKHO, TO GOJIBHOI € TSIKEJTBIMU TOBPEXK-
JIEHISIME TIOJTy9aeT OKOHYATEIbHYIO OMEPAINI0 KAK MOK-
HO CKoOpee TIocjie rocmuTanusarnuu. PasnesbHbIN MOAXO,
sruovatonmii kKouremnimun ETC u DCO, o6cysknaercs we
nepBbiil Ton. O6e KOHIENIMU HE YYUTHIBAIOT [UHAMUKY
pu3HONOrnYecKX MOKasaTesiell MalenTa B MOCTTPaBMa-
Tuueckuil mepuoj. JlmHamMWKa paHHETO OKOHYATEJIbHOTO
JIEYEHNsT BKJIIOYAET OIEHKY PEeaHnMAIlUd U OIEHKY YeTbl-
pex MOPOYHBIX HUKJIOB (reMopparmueckuii 1ok, Koary-
JIONATUS, auy03, CTElNEeHb IIOBpexkAeHua TKamei) [20].
B cBoeM mupokom JrepatyproM o63ope Roberts et al.
oluca/Id HapaMeTpbl M IOKasaHus K onepauun <damage
control» npu nospexaenusix tyaosuia [15]. Tlokazanus
Kk xupypruu «damage control> BKJIHOYAIOT THIIOTEPMUIO
(< 34°C), ammmos (MomouHas Kucjaora < 5 MMOJb/JI),
pH < 7,2, nedpuumr ocnoBanmii > 15 MMOJb/J1) U Koa-
ryjonatnio (MpOTPOMOMHOBOE BPEMS U YaCTHYHOE TPOM-
6OIIACTUHOBOE BpeMsi > 1,5 BbIllle HOPMAJbHBIX IOKA-
3aTeJsieil, OTCYTCTBUE BUUMOTO CBepTbIBaHUsS KpoBu [13,
21-23]. B Hexoroppix yOIMKAIMSIX PACCMATPUBAETCS
POJIb MOJIOUHOU KHCJIOTBHI y OOJBHBIX C TSKEJIBIMHU T10-
BPEX/IEHUSIME, BKJIIOYAIOMIUME CKeJieTHyio TpaBmy. Cu-
cTeMaTU4YecKuil 0630p ¢ OPUEHTHPOBKOI Ha TYIYIO TPaB-
My IOKa3aJ TOPOrOBbIil TOKa3areab MOJOYHON KUCJIOTHI,
paBHbI 2 1 2,5 MMOJIb/JI B MOMEHT rociuTajusauu |25,
26]. Tem He MeHee, OPHEHTHPOBKA TOJBKO HA YPOBEHb MO-
JIOYHON KHUCJIOTBI B MOMEHT TOCITUTAIH3AINN MOMKeT cOU-
BarThb C TOJIKY.

151 olleHKM MOCTTpaBMaTHYECKOH KOoaryJonaTuu aBToO-
PbI B OCHOBHOM TIPE/JTATAIOT UCIOJb30BaTh JMHAMUYECKNE
Tectbl (byHKIMKE TPOMGOLMTOB (HApuMep, POTALMOHHYIO
TPOMG02/IACTOMETPHUIO) /I KOHTPOJIA HepeauBaHus KPo-
Bu u peannmainuu [27-29]. /lanHble TecTbl COCOGCTBYIOT
paHHell MIeHTUMUKAIMKE ITIOCTTPABMATHYECKOro (Guépu-
HoJIM3a W cTpaTudUKaum ero (PeHOTUNOB B OT/EJbHbIE
rpynmbl pucka [27, 28]. KoHeuHo, 1/ OIEHKH KOaryJio-
MaTHX XOPOIIO HOAXOAAT ApPyrue JabopaTopHbIE TECTHI:
MEK/yHApO/{HOEe HOPMAaJM30BaHHOE OTHOIIEHUE, YacTHY-
HOe TPOMOOILJIACTUHOBOE BpEMsi, YPOBEHb TPOMOOIIMTOB,
¢ubpunoren, D-numep.

B o6ieM, cTparerust peaHuMaluu U3MEHUIACh B CTOPO-
HY JIOITyCTHMOIi THTIOBOJIEMHH C II€JTbI0 CHIKEHUST 00bEMOB
MpenapaToB, BBOJUMBIX I TIPOMUIAKTHKN TUTIOTEPMHUU
n koarysonartuu [29]. It 0o6HOBIEHHBIE TPUHITUITBI OLLIN
BKJIFOYEHbI B IEPECMOTPEHHbIE KPUTEPUH [IJISI OTHMCAHWS
NOTPaHMYHOTrO COCTOAHUS mojuTpasMbl (tabr. 1) [20].

XNPYPITMUYECKUE CTAHJIAPTbBI

HenaBHsig auckyccust B JUTEparype IOKa3bIBaeT, 4TO
MOMUMO (PU3HWOJIOTHH U TEeMOJWHAMUKH [IJIsI HA4YaJIbHO-
ro oOcieoBaHKs MaieHTa OOJIbIIOe 3HAYEeHHE HMEIOT
n apyrue QakTopbl, HAIpUMep, JOKAJTbHOE COCTOSHIE
MATKNX TKaHeit m ¢akropsl TpaBMbl [4, 30]. B nemas-
HeM 0630pe JINTepaTypbl C HMCCIEOBAHUEM MHEHUS 3KC-
MEPTOB PE3IOMUPOBAJIN TIOKA3aHUS U BMENIATENbCTBA K
oprornesun «damage control» y HecTaGHJIbHBIX TalleH-
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sources including man power are dissimilar from country
to country. Safety of the patient remains a priority [4].

INDICATION AND ASSESSMENT

Whenever possible, severely injured patients should
undergo definitive surgery of major fractures as soon as
possible after admission. For many years, a dichotomic
approach including ETC and DCO has been discussed.
Both concept do not respect the dynamics of post-trau-
matic patient physiology. The dynamics of early defini-
tive treatment includes the assessment of the dynamics
to resuscitation and evaluation of «four vicious cycles»
(hemorrhagic shock (HS), coagulopathy, acidosis and
amount of tissue trauma) [20]. In an extensive literature
review, Roberts et al. summarized parameters and indica-
tions for damage control surgery in truncal injuries [15].
The presence of hypothermia (< 34°C), acidosis (lactate
< 5 mmol/L, pH < 7.2, base deficit > 15 mmol /L) and
coagulopathy (PT and PTT > 1.5 times normal, absence
of visible blood clotting) demonstrate an indication for
damage control surgery [15, 21-23]. Several publications
pointed out the role of lactate levels in severely injured
patients with orthopedic trauma. A systematic review
with a focus on blunt trauma revealed an admission lac-
tate between 2.0 and 2.5 mmol /L as threshold value [20,
24]. Others pointed out the role of lactate clearance as
a predictor for mortality [25, 26]. However, it must be
noted that the focus only on lactate during the initial
assessment might be misleading.

For the assessment of post-traumatic coagulopathy, au-
thors mainly suggest to use dynamic platelet function
tests, such as rotational thrombelastometry (ROTEM or
TAG) to guide transfusion and resuscitation of the pa-
tient [27-29]. These tests allow early identification of
post-injury fibrinolysis and stratification of fibrinoly-
sis phenotypes in to different risk groups [27, 28]. Of
course, other laboratory tests, such as INR, PTT, plate-
let count, fibrinogen, D-dimer, have value in assessment
of the coagulopathy as well.

In general the resuscitation strategy has changed to-
ward permissive hypovolemia with the aim to reduce the
amount of volume administered to prevent hypothermia
and coagulopathy due to dilution [29]. These updated
principles were included in the revised criteria to de-
scribe the borderline condition of polytrauma, as pub-
lished recently (table 1) [20].

SURGICAL STANDARDS

Recent literature discussion indicates that beside the
physiology and hemodynamics other factors are of im-
portance in initial patient assessment, such as local soft
tissue conditions and trauma system environment [4, 30].
Recently published literature review and expert opinion
survey summarized indications and interventions in dam-
age control orthopedics in unstable polytrauma patients
and in those with isolated musculoskeletal injuries [30].
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Tabnuua 1

lMepecMoTpeHHble NapaMeTpbl A4St OLEHKM 60bHbIX C TPaBMOM B MOrpaHUYHOM COCTosiHUM B 2020 r. [20]

Mapamertpbi

KombuHaums
MoBpEXAEHU

Monutpasma, ISS > 20 6annos, AIS rpyan > 2 6annoB
LLIkana TopakanbHoi TpaBMmbl (TTS), 3HaUYeHWe BbliLle CTENeHU 2

JlokaneHoe nospexaeHne
rpyan

[BYXCTOPOHHMI yLUMG Nerkux: nepsasi 0630pHasi pEHTreHorpaMma
KT rpyav: o4HOCTOPOHHUI ABYXCErMEHTHBIN YLING, ABYXCTOPOHHWIA YLING OAHOrO
WM [BYX CErMeHTOB, 60NTalOLLAsCs rpyaHas KieTka

JlokanbHoe noBpexzaeHve
TYNOBULLA U KOHEYHOCTH

MHoXecTBeHHbIE nepenoMbl pebep + noBpeXxaeHne Kopnyca
(AIS = 2 6annos)

MNoBpexaeHune Tynosuwa

MonuTpaBMa C TpaBMOM XmMBOTa/Ta3a, RR 90 MM pT. cT. (Moore 3)

CraThueckmne 11 reMOpparn4EcKuii LWoK
napameTpbl
O6LwupHas onepauuns npu Onepauus Npy HEOMACHbIX A XMU3HU COCTOSAHNSX
HEeOMNacHbIX ANS XWU3HU lMocre NoBTOPHOMN OLEHKM (AHW 1-3) cornacHo MHAMBUAYanbHON duanonorum
COCTOSIHNSIX naumeHTa: 6e3onacHas okoH4YaTenbHas onepauus u damage control
MpeanonaraemMoe BpeMs onepauumn > 6 4
IDOROMKHTENLHOCTE MoBTOpHas OLieHKa BO BpeMsi onepaLmu:
e - koarynonatus (ROTEM/FIBTEM)
NepBOro XMpYpruyeckoro
- MOnoYHas kucnota (< 2-2,5 Mmonb/n)
BMeLLaTeNbCTBa
- cTabunbHas Temnepartypa Tena
- Heob6XxoAMMOCTb B > 3 efl. SpUTPOLIMTApHOM Macchl B Yac
MoTpebHoCTb B nepenvBaHum - MaccuBHoe nepenvBanue (10 eq. spuTpoLMTapHOI Macchl 3a 6 4)
AnHaMnueckue KpoBM - LleneHanpaBneHHas Tepanusi (MpOTOKO/bl MAacCMBHOIO MEpesiMBaHus)
napameTtpbl Bo Bpems - ROTEM/FIBTEM
onepaumm - KnupeHc naktata < 2,5 Mmonb/n (24 u)
Table 1
Revised parameters to assess the borderline trauma patient in 2020 (20)
Parameters
Injury Polytrauma ISS > 20 and AIS chest > 2
combination Thoracic Trauma Score (TTS) > grade 2
Bilateral lung contusion: 1* plain film or
Local injury chest Chest CT: unilateral bisegmental contusion, bilateral uni- or bisegmental
contusion, flail chest
Local injury trunc / extr. Multiple long bone fractures + truncal injury AIS 2 or more
Polytrauma with abdominal/pelvic trauma RR, 90 mm Hg) (Moore 3)
Static Truncal and hem. shock
parameters
Maior Surgery for non life «Non life saving» surgeries
J ) gery o Flexible (day 1, 2, 3) after reassessment according to individual patient
saving conditions ) L
physiology: Safe definitive surgery (SDS) and damage control (DCO)
Presumed operation time > 6 hoursintraoperative reassessment:
- coagulopathy (ROTEM/FIBTEM
Duration of 1% operative gulopathy ( / )
. ) - lactate (< 2.0 - 2.5 mmol/L)
intervention
- body temperature stable
- requirement > 3 pRBC / hour
Blood transfusion Massive transfusion (10 units RBCs per 6 hours)
Dynamic requirements Initiates «goal directed therapy» (massive transfusion protocols)
parameters Intra/ - ROTEM/FIBTEM
perioperative - Lactate clearance < 2.5 mmol/l (24 hrs.)
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MNepenoBas cTaTbs 10 - 18

TOB € TOJUTPaBMOil u y Goubhbix ¢ usosuposBanubiMi The list of indications and interventions is shown in ta-
MbIedHoO-cKeseTHbiMu - oppeskaenusmu  [30].  Crmcokx  ble 2. In summary, in unstable spinal injuries (e.g. oc-
NMOKa3aHUH M BMEIIATesNbCTB HpejcTaBaeH B Tabamie 2. cipito-cervical dislocations) Halo-fixation can be used to

Tabnuua 2

CrMcoK NokasaHuii U BMELLIATESBCTB C PaspeLLEHVEM Ha XMpyprio «damage control» npy NoiMTpaBMe C MbILLEYHO-CKENETHBIMU NMOBPEXAEHUSIMM

Moka3saHus BMelwlaTtenbcrBa
MO3BOHOYHMK BbIBKX B 3aTbI/IOYHO-LIENHOM OTAENE lano-ukcaums
HectabunbHble nepenioMbl B rpyAHOM M MOSICHUYHOM OTAENE NO3BOHOYHMKA | YpeckoxkHas AopcanbHas dukcaums
HectabunbHble nepenoMbl Ta30BOro KOsbLa BHewHas dukcaums Tasa
CnoXxHble MOBPEXAEHNS Ta30BOMO KOMbLA M COMYTCTBYOLLME BHewwHas dukcaums
NOBPEX/AEHNS HEPBOB U COCYL0B Tasa
OTKpbITblE NOBPEXAEHNA Ta3a BHewwHas dukcaums Tasa
TA3 oBpexzaeHvs 3aAHero OTAeNna Ta3oBoro KosbLa YpeckoxxHas ukcaums BUHTaMu
MNepenom Ta3a Tuna C, pa3pbiB NOB3AO0LWHO-KPECTLIOBOrO COYIEHEHNS, Cosakim
nepenom Kpecrua
HectabunbHas remoanHamMmka ¢ HeCTabunbHbIM NEPenoMoM Tasa TamnoHapa Tasa
ObeckpoBnMBatoLLee KpOBOTEYEHNE BHyTpu-aopTanbHas OKko3ns
npu nepenomax Tasa 6aN1I0HHBIM KaTeTepoM
OTKpbITbIE NEPENOMbI C MHPULMPOBAHUEM MSITKUX TKaHeW BHelwHss dykcaumns TpybUaThbix KOCTew
OTKpbITbIE NEPENOMbI C KPYMHbIMU AedeKTaMn MArkux TKaHew BHelwHss dykcaumns TpybUaThbix KOCTew
KOHE4YHOCTU Bosblune KOCTHblE AedeKTbI BHelwHss dykcaumns TpybUaThbix KOCTew
CnoXXHble BHYTPUCYCTaBHbIE MEPESIOMbI BHelwHss dykcaumns TpybUaThbix KOCTew
lNepenombl € COMyTCTBYIOMMMN NMOBPEXAEHNSIMU COCYA0B BHelwHss dykcaumns TpybUaThbix KOCTew
CnoXXHble OKOJIOMPOTE3HbIE MEPESIOMbI BHelwHsis dykcaumns TpybUaThbiX KOCTew
MNopaxxeHne Mopens-Jlasanne BakyymHas Tepanus
VIHMUMpOBaHVe MSrkux TKaHew BakyymHas Tepanus
KpynHble aedeKTbl MArkux TKaHew BakyymHas Tepanus
MATKUE TKAHA CvHAPOM CAaBNMBaHMS ®dacumoTommsa
NoBpexzaeHvie KOHEYHOCTU 1 HEPBOB AmnyTaums
CocyancTble NOBPEXAEHNE C UEMME > 6-8 Y AMnyTaums
oBpexaeHVe KOHEYHOCTU C HEKOHTPOIMPYEMbIM KPOBOTEYEHNEM AmnyTaums

Table 2

List of indications and interventions with agreement for damage control surgery of musculoskeletal injuries in polytrauma

Indications Interventions
Occipito-cervical dissociation Halo fixation
SPINE - - - -
Unstable thoracic and lumbar spine fractures Percutaneous dorsal instrumentation
Unstable pelvic ring fractures External pelvic fixation
Complex pelvic ring injuries with concomitant nerve or vascular injuries External pelvic fixation
Open pelvic injuries External pelvic fixation
PELVIS Posterior pelvic ring injuries Percutaneous screw fixation
Type C pelvic fracture disruption of sacroiliac joint and sacrum fracture C-clamp
Hemodynamic instability with unstable pelvic fracture Pelvic packing
Exsanguinating haemorrhage related to pelvic injuries REBOA
Open fractures with soft tissue contamination External fixation of long bones
Open fractures with large soft tissue defects External fixation of long bones
EXTREMITIES Large bone defects External fixation of long bones
Complex intra-articular fractures External fixation of long bones
Fractures with concomitant vascular injurie External fixation of long bones
Complex peri-prosthetic fractures External fixation of long bones
Morell-Lavallée lesion VAC therapy
Soft tissue contamination VAC therapy
Large soft tissue defects VAC therapy
SOFT TISSUES Compartment syndrome Compartment fasciotomy
Mangled extremity with neurologic injuries Amputation
Vascular injuries with ischemia more than 6-8 hours Amputation
Mangled extremity with uncontrollable haemorrhage Amputation
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B o6meM, mpu HeCTaGMIBHBIX MOBPEKACHUSX MO3BOHOY-
nuka (HampuMep, BBIBUXU B 3aTBLIOYHON M INEHHOH 06-
JIACTH) IS BPEMEHHOi (DUKCcAlmy MOKHO HCIIOJIb30BaTh
raso-pukcarmio. [Ipu TopakomoMOAPHBIX TIEPETOMax 10~
3BOHOYHHMKA MOKHO HPUMEHSITh YPECKOKHDIE JOPCATHHBIE
MeTo/ipl. BHemnrHsist uKcanus CYuTaeTCs CTAHIAPTOM JIJIsT
MOBPEKACHNN KOHETHOCTEH W HECTAOMIbHBIX TMEPEJTOMOB
Ta30BOro KoJbla. [Ipm HecTaOuabHON reMopnHaMuke ag-
(bekTHUBHBI TaMmoOHaZa Taza U/ WM BHYTPH-aOPTabHAs
OKKJII03us GaJUIOHHBIM KarterepoM. lloaramubiil 1moax0/]
TaK’Ke UCIOJIb3YeTCs TIPU M30JMPOBAHHBIX MbIIIEYHO-CKe-
JIETHBIX TOBPEK/ICHISIX B KOMOMHAIIUN C TIOBPEKICHUSIMU
MSITKUX TKaHel, COCyI0B, 6aKTepuaabHOIl KOHTAMUHAIHEN
pPaH WM CIOKHBIMU TIOBPEXK/IEHUSIMU CyCTaBOB. Tak Kak
tepmuH «damage controly ucnosb3yercst TOJBKO B OTHO-
1ieHuu GOJIbHBIX ¢ MHOKECTBEHHBIMI TIOBPEK/ICHUSIMU, BO
u3bekaHme MyTaHUIIbl KOHCEHCYCHAsT TPYIIA TPEI0KILIA
UCIIOJIb30BATh TEPMUH <«MbIIIEYHO-CKEIETHAS BpEMEHHAs
xupyprusi> (MusculoSkeletal Temporary Surgery).

Cimbanassi et al. omy6mukoBamu  pesyJbTaThl
KOHCEHCYCHOH KOH(QEpeHIIMH C OIEHKOH 9KCIepTOB
CEYIONNX UYETBIPEX MOMEHTOB: 1) 1epesioMbl  Tasa;
2) 3aKpbITBIE MEPENOMbl JUIMHHBIX TPYGUaThIX KOCTEI;
3) OTKpBITBIE NEPETOMbI JIMHHBIX TPYGYaThIX KOCTEIi;
4) nospesxaenus koneunocreii [31]. ¥ manuenra ¢ Hecra-
OMJIbHOI TEMOAMHAMUKONW M TIEPEJOMOM Ta3a dKCTparepu-
TOHUAJTbHAS TAMIIOHA/A Ta3a, aHTMOIMOOJN3AlUs, BHEI-
Hsis dukcanust, C-3aKUM 1 9HJ0BACKYJIsipHas GaJIOHHAS
OKKJIIO3UsI A0PTbI HE SIBJISIIOTCS B3AaNMOMCKJIIOYAIOINMU.
[Ipy OTKPBITBIX MepeoMax peKoMengyercs pannss (B Te-
YeHUe CyTOK) CaHALMSA M PAHHee 3aKPbITHE MEPEJOMOB TH-
na 1, 2, 3a. [Ipu noBpexAeHNSAX KOHEYHOCTEH COXPaHEeHNe
KOHEYHOCTU PACCMATPUBAETCS IIPU HEOMACHDBIX JIJIst JKU3HU
noBpeskaeHusix [31].

BbIBO/IbI

C w™omenta BBejenusi koureninn <«damage control»
JUTSL JiedyeHUst GOJIbHBIX C TSIKEJIBIMU MOBPEKICHUSMU [[aH-
Hasl CTpaTerusi CTAHOBUTCSA Bce Gosiee YHUDUIMPOBAHHOI.
B nocreanne pecsATUseTHS YETKO OIpeEIeHbl IMOKa3a-
HUSI U BMelarteJbcTBa npu xupyprun «damage controls.
[TosiBusioch Heckobko HOoBbIX kouiernmmii (SDS, EAC,
PR.1.S.M.), KoTOpbI€ TPEOYIOT JAaJbHERITNX KIAMHUYECKUX
uccienosanuii. VccrenoBanue MHEHHI SKCIIEPTOB MTO3BO-
JINJIO OTIPEJIe/IUTD CTAHAAPTHI XUPYPIUU MPH MOJUTPaBME
U M30JMPOBAHHOW TpaBMe. ABTODPBI IPEIJIOMNKIIN YETKYIO
TEePMHIHOJIOTHIO, KOTOpas MO3BOJISIET M36eKaTh Ty TAHUIIHI.

HNudopmanusi o puHAHCHPOBAHUH U KOH(IUKTE HHTE-
pecoB

WccnenoBanne He UMeEJIO CIIOHCOPCKOM MOIEPIKKN.

ABTODBI JIEKJapUPYIOT OTCYTCTBHE SIBHBIX U IOTEHIIU-
AJTBHBIX KOH(JIMKTOB MHTEPECOB, CBA3AaHHBIX C MyO6JMKa-
I[Mell HacTosIIel CTaTbhu.
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fractures a percutaneous dorsal instrumentation might be
an option as well. In extremity trauma and unstable pel-
vic ring injuries external fixation is considered as stan-
dard. In hemodynamic instability, pelvic packing and/or
REBOA is considered valuable. Staged approach is also
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