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C uenblo co3gaHus ONTUMANbHOIO MNPAKTUYECKOro PYKOBOACTBA MO BeAEHWI0 paH B 3aTPYAHEHHbIX
ycnosuax 0O6ulectBo 3KcTpemanbHolt meauumHbl (Wildernes Medical Society, WMS) cobpano
3KCMEpPTHylO pabouyto  rpynny, HaueNeHHyld Ha pa3paboTKy AoKasaTe/bHO-060CHOBaHHOMO
NPaKTUYECKOro PyKOBOACTBa MO BEAEHUIO paH B 3aTPyAHEHHbIX (OMacHbIX WM CNOXKHbIX) YC/I0BUAX
OKpYyXKatowei cpeabl. PekomeHAaLMmM AaHbl B OTHOWEHMM pAga NapaMeTpoB, OTHOCALLMXCA K BeAeHUIo
paH. 9TW pekoMeHAaumMm KnaccuduumMpoBaHbl Ha OCHOBaHWM KayecTBa AoKasaTenbHoM 6asbl M 6anaHca
NOJIOXKUTENbHOTO 3pPEeKTa U PUCKOB M BO3MOMKHBIX OTPULLATE/NbHbIX 3D(DEKTOB B OTHOLIEHUN KaXKaoro
napameTpa B COOTBETCTBUM C METOZOJ/IOTUEN, NPesoXKeHO AMEPUKAHCKOW Koanernen Bpayeit-
cneumnanncToB no 3abonesaHuam rpyaHoit knetku (American College of Chest Physitians, ACCP). 370
06HOBNEHHAs BEPCUs OPUTUHANIBHOIO PyKoBOACTBA, onybankoBaHHoro B Wilderness & Environmental
Medicine 2014; 25(3): 295-310.
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BeepeHue

Koxa ABnAeTcA cambiM KpPyMHbIM OPraHOM 4YenoBeyecKoro Tena. B guKkux ycnosuax uam B
TPYAHOLOCTYMHbIX PAaOHax yXo4, 33 NOBPEXAEHUAMMN KOXKM ABNAETCA CYLLECTBEHHON HEOHBXOAMMOCTbIO.
OnucbiBaeMas B /IMTepaType YacToTa TAaKUX MOBPEXAEHWN cubHO BapbupyeT. O630p 6asbl AaHHbIX
HaunoHanbHoM WKonbl Aangepctea Ha npupogae (National Outdoor Leadership School, NOLS) 3a nepwuog,
c 1998 no 2002ropg BkAtoyaeT 1940 cnydyaeB TpaBm, 3ab0sieBaHMI M HecYacCTHbIX c/lydYaeB 3a bonee
630 937 nporpammo-gHeit [1]. NoBpexxaeHUA MATKUX TKAHEN, He OTHOCALLMXCA K ONOPHO-ABUraTEIbHOM
cucteme, 6bi10 BbiABNeHO B 31% cnyyvaeB. B oTAeneHMAX IKCTPEHHOW MNOMOLLM  eXKerogHo
peructpupyetca 12 munnmoHoB obpalleHuii No NOBoAy paH TPaBMaTUYECKOro xapakTepa [2]. Flores u
coasrT. [3] otmetnaun, uto 14,8% m3 100 000 Tpaem Ha npupoge 6bian pesaHbiMmu/pBaHbIMKU paHamu. B
nccnefoBaHUM, NOCBAWEHHOM MEAMLMHCKUM MHUMAEHTAM W C/lydadM 3BaKyaLMW B YC/NIOBUAX AMKOWN
npupoabl, Mcintosh 1 coaBT. [4] OTMETUAN, YTO W3 MOBPEKAEHUN KOXKM WU pPaHEBbIX MHPEKUUN,
cocTaBuBLLKX 4%, 3,7% 6blnun oxkoramu 1 2,7% 6b1a1 MO30NAMM.
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Oxoru, pake HebosblIMe, MOTYT NPUBOANUTL K 3HAYUTENbHbIM OCNOXHEHUAM M TpeboBaTb 3BaKyaumu. B
YyKasaHHOM Bbiwe uccnegoBaHunm NOLS oxorn coctaBuam 5% cpeam Bcex nospexaeHuin. U3 488
NnauMeHTOB B 3TOM UCC/ef0BaHUK, NoTpeboBaBWMX 3BaKyauum, 7 (23% cpeam »epTB HenocpeacTBeEHHO
0¥0roB) 6blN 3BaKyMpPOBaHbI MO MOBOAY OXKOroB. MHOrOYMC/AEHHbIE AaHHble O MOBPEXAEHUAX Ha
OTKPbITOM BO34yXe MOKA3bIBAOT, UTO OXKOMM COCTaBAAOT OT 2% A0 8% cpeau BCex MOBPEXAEHWN B
OVKUX YCNOBUAX, HO OHW LEMOHCTPUPYIOT OTHOCUTENbHO BbICOKMIA MPOLLEHT C/y4aeB 3BaKyauuw,
BO3HMKHOBEHWSA OC/IOKHEHWUI U cMmepTHOCTM [5-10].

HecmoTps Ha TO, YTO YacTOTa BO3HMKHOBEHWA pPaH B AUKMX YC/IOBUAX BapbUpyeT, 3TW undpbl BCeraa
3HauuTeNbHbl. [axe «manbie» NOBPEeXAEHUA, TaKMe KaK MO30/M, CCaguHbl U HebobluMe OXKoru, B
YCNOBUAX AMKOM NPMpoabl MOTyT NOTpeboBaTb 3HAYUTE/IbHbIX 1eYEBHbIX MEPONPUATUN.

C uenblo CO34aHUS MPAKTUYECKOro PyKOBOACTBA MO 6a30BbIM  MpUMHUMNAM BeAeHMA paH B
3aTPYAHEHHbIX YCNOBUAX, MaKCMMaNbHO ONMPAIOLLLErocA Ha CYLLECTBYIOLLYIO AOKa3aTenbHYyto 6asy, 6bina
cobpaHa paboyas rpynna sKcnepToB No pa3paboTke Hay4YHO-0OOCHOBAHHbIX PEKOMEHAALUUNA.

MeTopabl

Paboyana rpynna npaKkTUKyOWMX 3KcnepToB 6bina cobpaHa Ha rogosoi BcTpede Wilderness Medical
Society B CHoymacce, wTtaT KoHHeKTUKYT, B uione 2010 roga. YYyacTHUKM paboyen rpynnbl Obian
0oTO6paHbl Ha OCHOBE K/IMHMYECKOro MHTepeca WAM McciefoBaTeNbCcKoro onbiTa. CooTBeTCTByHOWME
CTaTby 6bINK BbISBEHbI C MOMOLLLIO NMOWCKA MO KAYeBbIM C10Bam B 6asax AaHHbix PubMed n Cochrane
Collaboration no KntoyeBbIM C/I0BaM C MCMO/b30BaHMEM ONpeaeneHHbIX TEPMUHOB B COOTBETCTBUU C
KaXkgon TemoW. bBbinn paccMOTpeHbl peueHsupyemble paboTbl, BKAKOYAA PaHAOMU3MPOBAHHbIE
KOHTPO/IMPYEMbIE UCCNEA0BaHNA, 06CePBALLMOHHbIE UCCNEA0BAHNA U CEPUN CIYYAEB, a TaKXKe OLEeHeH
YPOBEHb A0Ka3aTe/ibHOWM 6a3bl B NOAAEPIKKY UX 3aKNOYeHUI. UccnenoBaHus, npeacTaBeHHbIe TO/IbKO
pedepatamn, He pPacCMaTPMBANUCL. 3aKNOYeHMA K 0B30PHbIM CTaTbAM HE WCMNO/Ab30BaauUCb MNpuU
$bopMyNpPOBKE peKOMeEHAALUMI, HO BbIN NPUBEAEHDI C LIe/Iblo OHECEHUA KOHTEKCTa. B ciyyasx, Korga
COOTBETCTBYHOLLME TEME UCC/IEA0BaHUA He BblIM HaAEeHbI, PEKOMEHAALMM paboyeit rpynmnbl SKCNepToB
6a3npoBannCb Ha OLLEHKE BbIroAbl M PUCKOB Ha OCHOBE OMbITa OKa3aHMsA MOMOLWM naumeHTam. Mpu
pa3paboTKe peKoMeHZaUuMiA B OTHOLWIEHUM BeAeHWA paH B AOMKMX YycioBuax paboyaa rpynna
MCMNO/Ib30Basia KOHCEHCYCHbIM noaxod. Bce ¢duHanbHble pekomeHAauumn 6biav NPUHATLI eANHOTIACcHO.
3TM peKoMeHAaUMKN KNaccMdUUMpPOBaHbl B COOTBETCTBUU C MX KAMHWYECKOM 3HAYMMOCTbIO, KaK 3TO
6b1710 NpepnoKeHo AMEPUKAHCKOM Koservel Bpaden-cneumannctoB no 3aboneBaHUAM TpygHOM
kneTkun (American College of Chest Physitians, ACCP)(Taéauua 1)[11]. [laHHas cTaTbA U3Ha4YabHO 6bina
onybnnkoBaHa B XypHane Wilderness & Environmental Medicine 2014; 25(3): 295-310.

Pe3synbTatbl

PykoBogAwMe npuHUUNDBI B OTHOLWEHUU 6a3oBol nomown npum paHax B 3aTPyAHEHHbIX YyCN0BUAX,
AO0Ka3aTtenbCrBa B UX NOOAEPHKKY U UX YPOBHU peKOMeHOaUunn npeancraBsieHbl HUXKE. Uenb ILl,aHHOI‘/JI
pa6OTbI 3aKN1lo4aeTcA Ckopee B paapa60TKe pyroBogAWMX NpuHUMNOB, 4Yem B CO34aHUU
ncyepnbiBarwoWwero UTepaTtypHOro o63opa, Nno3TOMYy 34€eCb KpPaTKO W310XeHbl TOJbKO Hanbonee
COOTBETCTBYHOLWLMNE TEME AO0KA3aTE/NIbCTBA B NOAAEPXKKY NPEeA/TOKEHHbIX peKomeH,a,au,Mﬁ.



Tabauua 1. KnaccudpuKaumMoHHan cxema OLLeHKM 4,0Ka3aTeIbHOCTU KIMHUYECKUX pekomeHgaumii ACCP

CmeneHb OnucaHue OuyeHKa «3ghchekm-pucku» AokazamenevHas 6a3a
1A CunbHasa pekomeHaaums, d¢ddeKT 3HauMmo npeobiagaeT Hag, PKW 6e3 cyliectBeHHbIX
BbICOKMI YPOBEHb PUCKaMM N BO3MOXHbIMU OCNOXKHEHUAMM OrpaHUYeHU nan
[,0Ka3aTeIbHOCTH WUAN HaobopoT HeonpoBepXuMble
[0Ka3aTeIbcTBa NOJYYEHHbIX
OaHHbIX
1B CunbHasa pekomeHaauma, dddeKT 3HauMmo npeobnagaet Hag, PKW co 3HauynmbIimn
cpefHuli ypoBeHb PUCKaMM N BO3MOXHbIMUN OCNOXKHEHUAMMU OorpaHuyYeHnaAMU Unn
[,0Ka3aTeNIbHOCTH AN HaobopoT ybeautenbHble OKa3aTeNbCcTea
NOlyYEHHbIX AaHHbIX
1C CunbHas pekomeHaaums, dddeKT 3HauMmo npeobnagaeT Hag, Pe3ynbTaTbl HabAOAEHUI UK
HU3KWUI ypOBEHb PUCKaMM N BO3MOXKHbIMUW OCNOXKHEHNAMMU cepvu cnyyaes
[,0Ka3aTeIbHOCTH WUAN HaobopoT
2A Cnabas pekomeHpaums, IddeKT conocTaBUM € pUCKamm u PKW 6e3 cyuiectBeHHbIX
BbICOKWI1 YPOBEHb BO3MOKHbIMW OC/IOKHEHUAMM orpaHuyeHu nnm
[,0Ka3aTeNlbHOCTH HeonpoBepXuMble
[0Ka3aTeIbcTBa NOJyYEHHbIX
OaHHbIX
2B Cnabas pekomeHpaums, IddeKT conocTaBUM ¢ pUCcKamm u PKWM co 3Haunmbimn
cpefHuUI ypoBeHb BO3MOXHbIMW OC/IOXKHEHUAMM OrpaHUYEHUAMU NN
[,0Ka3aTeIbHOCTH ybeautenbHble LOKa3aTeNbCTBa
NOJIyYEHHbIX AaHHbIX
2C Cnabas pekomeHpaums, IddeKT conocTaBUM C pUCKamm U Pe3ynbTaTbhl HabAOAEHWUI UK

Hu3Kuit ypoBeHb
[OKa3aTeNbHOCTH

BO3MOXXHbIMU OC/IOXKHEHUNAMMU

cepuu cnyyaes

ACCP - American College of Chest Physicians, PKU — paH40MM31MpoBaHHbIe KOHTPOIMPYEMbIE UCCAEA0BaHMUA

3A0AYU NPU BEOEHUU PAH

O6wMe 3agaun BeLieHUsA paH B YCAOBUAX AMKOW NPUPOAbl BKAOUYAIOT B cebs cneayiowee: 1) noctnyb

OCTaHOBKM KPOBOTEYEHUA; 2) MUHUMU3MPOBATb PUCK MHPUUMPOBaAHMA; 3) obecneuntb onTUManbHble

YCNOBUA ANA 3axKMBNeHus; 4) ybpaTb ANCKOMOOPT U MUHMMM3NPOBATb OrpaHUYeHne 4eecrnocobHoCTH,

CBA3aHHble C fiedeHrem; 5) MUHUMM3UPOBATb GYHKLMOHAIbHYIO HeAoCTaTouyHOCTb;, 6) obecneynTb

HauUNY4YWMn KOCMETUYECKN addeKT;, 6) obecneuntb KBanUOULMPOBAHHYIO MEAMULMHCKYI0 MOMOLLb,

KOraa 3TO BO3MOXHO U NPaKTUYECKU BbINOJTHUMO.

ONPEAENEHUA

C Lenblo NOHATHOCTU AUCKYCCUM B PaMKax AaHHOW CTaTbM, ONpesesieHbl cieaytowme TePMUHbI:

Tunbl paH (No CcTeNeHu KOHTAKTa C OKpy)KatoLLen cpenoit)

o YUCTbIE: npocTble paHbl (Hanpumep, paspesbl, CAeNaHHbIE 1€3BMEM) Ha y4acTKax Tena ¢
HU3KOWN GaKTepuasbHOW 0BCEMEHEHHOCTbIO, MO NOBOAY KOTOPbIX MOMOLLb OKa3saHa B
KpaTyalLume CPOKM Nocse UX NoyYeHUA.

o TPA3HbIE: paHbl Ha y4yacTKax Tena C BbICOKOW bakTepuasbHON o06CeMeHEHHOCTbIO
(Hanpumep, noambiweyHble BMaAMH, NaxoBble 061aCTU) UAM paHbl, BbiBJEHHbIE B
nosgHue CPoKM (>6 YacoB MoOCNe HaHeceHus), Korga oxuaaemas bakTepuasibHas
06CceEMEHEHHOCTb PaHbl AOCTUIAeT 3HAYEeHMUM, CNOCOOCTBYIOWMX NOBbILUEHHOMY PUCKY
MHOUUMPOBAHMA.

o KOHTAMWHWPOBAHHBIE: paHbl, 3arpA3HeHHble 31eMeHTaMM MNOYBbl OPraHUYecKoro
npoucxoxaeHua (60NOTHOM, AXKYHrNeBOW), rMKHOM, deKanuamu, NMbO yxKe paHee
MHOUUMPOBAHHbIE PaHbI.



OUEHKA PAHbI

Cneayet cobpaTb aHamHes, BKAWOYawWMiA B ceba TOuHyl MHOOPMALMIO O TpaBMaTUYECKOM
NOBPEKAEHUM U YCNOBUAX, B KOTOPbIX OHO MpousoLwno. MauneHTsl, cTpagaolme UMMyHoaebULMTOM
BCNeACTBUE CONYTCTBYIOLWIMX 3a601eBaHMA MM NpUemMa /IeKapCTBEHHbIX NpenapaTos, co3aatoT 6oblie
npobnem Ana nposaigepa B AMKUX ycnoBuax. Hanpumep, anabeTt, HeKoTopble peBMaToNornyeckune
COCTOSIHMSA, HapyleHMA CBepTbiBaHWA KPOBM W OHKO/NOrMYeckMe 3abosieBaHWA, Kak UM HeKoTopble
JIeKapcTBeHHble npenapaTtbl (Hanpumep, KOPTUKOCTEPOUAbI) MOTYT yXy/AllaTb TeYeHUe paHeBoro
npouecca MU KOHeYHbI pe3ynbTaT fiedeHna. BakHO BbIACHWUTb HaAMudMe MMMYHM3aUUK B aHamHese
(ocobeHHO B OTHOWeEHUN cTOoNbHAKA M belueHcTBa). HecMoTps Ha HU3KYO BEPOATHOCTb TOrO, YTO
nposefieHMe WUMMyHM3aUMK (Hanpumep, OT CTONBHAKA) 6yaeT HedoCTYNMHO AaAa npoBaiaepa,
MHbOPMaUMA O NpeawecTByOWEd UMMYHU3aUUMKU  MOXKeT ObiTb onpedenaAlowmm GaKkTopom,
3BAKyMPOBaTb YE/IOBEKA WU HET, ec/in 3To byaeT Heobxoanmo.

3HaHMe mMexaHM3Ma MOBPEXAeHUs U YCNOBMUIA, B KOTOPbIX OHO MPOU3OLINO, UrPaEeT Ba)KHYIO POab B
BeAEHMM paH. YKyCbl KMBOTHbIX W YesioBEKa MOFyT MNPUBOAUTL K CMeLllaHHOM 6akTtepuasibHOM
KOHTaMMUHaLUMK, TaK e KakK U MOPCKME W aHaNoruyHble UM YCAOBMSA C BO3MOXKHOWN BbICOKOM
KOHLUEHTpaumel ¢ekanbHOro martepuana MAN APYTUX KOHTAMUHUPYHOLWIMX areHToB. [MaumeHTbl C
0¥oraMm MOTyT UMETb COMYTCTBYIOLWME 3HAUYUTENbHbIE NOBPENKAEHMA AblXaTe bHbIX NyTEN.

AHaTOMMYeCKan NI0KannsauMa U pasmep paHbl MOTYT MMeTb 60/bluoe 3HaYeHWe MpPU BeAeHUU paH.
BaykHble aHaTOMMYecKkne 0cObeHHOCTM BKNIOYAIOT B ce65 KOCMETUYECKM 3HauMMble obnacti (ocobeHHo
NMUO), CBA3b C CYCTAaBOM, COMYTCTBYHOLWME HENPOCOCYOMCTbIE CYXOXKW/bHble MNOBPEXKAEHMS,
JIOKaNM3auma, KOTopasi MOXET MPMBECTM K OCTPOMY CHUXKEHUI0 JeecnocobHOoCTM (HapyleHuto
NoABUXHOCTU) U CBA3b C HaIMYMEM MHOPOLHOTO TeNa.

O6wan oueHKa paHbl UMeeT BaxKHOe 3HayYeHue. OHa TpebyeT OTCYTCTBMA KPOBM B paHe M AOCTaTOYHOro
OCBELLEHNA, a TaKKe MoXeT notpeboBaTb aHecTe3nu, U BCe 3TN YCIOBUA MOTYT YCIOKHATb OKa3aHWe
MOMOLLM B YCAOBUAX AMKON npupoapl. OueHKa [O0MXHa BKAYaTb B cebsa  uccnepoBaHue
HEeMPOCOCYAMCTOro cTaTyca U GYHKLMKU CYXOKUANN.

AHECTE3UA

MpoBeaeHWe OLEHKM M OKasaHWe MOMOLWM MPU paHax TPaBMATUYECKOW 3TMONOMMM YNPOLLAETCa MNpu
NPaBWU/IbHOM WCMNOJIb30BaHUM aHecTe3nn. BHyTpuaepmanbHas WAM MOAKOMNKHAA UHBbEKUMA ABASETCA
Hanbosiee pacnpocTpaHeHHbIM MeToZoM obecneyeHuss aHecTesuu. CywecTByeT MHOMKEeCTBO
KOMMEPYECKMX aHECTETUKOB A4 BHYTPUAEPMAIbHOTO MAN MNOAKOXKHOIO BBEAEHUA, HO BONbLWMHCTBO U3
HWUX MOMAJaloT NOoA OL4HY M3 ABYX KNACCOB: KJacca aMMAOB (Hanpumep, NMAOKAUH U BynuBaKauH) u
Knacc apupoB (Hanpumep, XJ0PNPOKanH). BoNb OT CaMol MHBEKLIMM MOXKET ObiTb YMEHbLUEHa 33 CYeT
MCMNOMb30BaHNA WIbl MaNoro AMameTpa, HarpeBaHWAa pacTBoOpa aHecTeTMKa A0 KOMHaTHOW
TemnepaTtypbl uan bydepusaumen anpgokanHosoro pacteopa (1 mn 6uKapboHata HaTpus Ha 9 mn
nvaokavHa) [12, 13]. Takaa TexHMKa 6ydepusaumm nccnefoBaHa M PeKOMeHAOBaHa TOJIbKO ANA
nmaokavHa. [lobasneHuve snuvHedpuHa (agpeHanvMHa) B pPacTBOPbl  aHECTETMKOB  Bbi3blBaeT
BA30OKOHCTPUKLMIO B 06/1aCTV BBEAEHUSA U NPOSIOHTUPYET 3dPEKT camoro aHecteTnka. CuMTanoch, 4to
cnegyet usberatb nNpumMeHeHusA 3nuMHedpuHA (afpeHanvHa), Korga paHbl BOBMAEKaOT 0b6nactn ¢
KOHEYHbIMW apTepuoaamMu, TakMe KaK Najblpl, HOC, MOMOBOM Y/MEH, MOYKM YylIEel, 04HAKO MMeloTcA
NiMTepaTypHble AaHHble, AEMOHCTpUpyoWwMe 6e3onacHylo yTMAM3aumio npenapaTta B TKaHAX Nasbles
[14, 15]. B pobaBneHue K WMHTpagepManbHbiM W MOAKOKHbIM WMHBEKLMAM, CBOI 3PPEKTUBHOCTb
NPOAEeMOHCTPMPOBaNa MOBEPXHOCTHAA (annaMKauMoHHan) aHecTesus, XOTA AAA  AOCTUNKEHUA



enaemoro 3dpdekta B ee ciayyae Tpebyercs 6bonee aAnuTenbHblt cpok (20-30 muHyT) [16-20].
AMmepuKaHcKan akagemus neanatpum (American Academy of Pediatrics) pekomeHayeT ncnonb3oBaHue
NOBEPXHOCTHOW aHecTe3uu, Hanpumep LET (4% nupokamH 0,1% anuHedpuH, 0,5% TeTpakauH), Ans
3aKpbITUA NPOCTbIX pBaHbIX AedekToB [18, 19]. Annepruyeckme peakuumn Ha MecTHble aHECTETUKN OYeHb
peakn. Ecnv B aHamHese Obla anneprvyeckas peakuma Ha aHecTeTUMK Kakoro-nnbo Knacca,
pekomeHAyeTcA NpUMEHeHWe aHecTeTMKa W3 Apyroro kKnacca. pn BO3HUKHOBEHWM anneprum Ha
aHecTeTUK B JinTepaType pPEKOMEHAOBAHO MOAKOMKHOE WAM UHTpPajepmanbHoOe MNpUMeHeHue
andeHrnapammHa (ammeapona) [17].

PekomeHOayus

BHyTpMAepManbHaa UaN NOAKOXKHAA aHEeCTe3MA MOXKET BbITb MCMOb30BaHa AR 061erYeHna OLEHKMU U
BeAEHMA paHbl. YposeHb pekomeHOayuu — 1A.

PexkomeHOayus

MoBepxHOCTHas  (ann/iMKauMOHHAA) aHecTeans  MOMKET  MCMO/Ib30BaTbCA  KaK  a/ibTepHaTuBa
WMHTpaAepMasbHON MU NOAKOXKHON MHBEKLMOHHOW aHecTe3nn. YposeHb pekomeHoayuu — 1B.

MMMYHU3ALMUA
CmonbHak

CTonbHsAK ABNAETCA eAWHCTBEHHbIM M3  AOCTYMHbIX A4A BaKUMHOMNPOGUNAKTMKN 3aboneBaHui,
ABNAOWMMCA  MHPEKUMOHHBIM, HO MNpPU 3TOM HEKOHTarMo3HbIM. HeobxoaMmocTb aKTUBHOM
WMMYHM3ALMKN, C NACCMBHOM WMMMyHM3aume wunnm 6e3 Hee, 3aBUCUT OT COCTOSHUA pPaHbl U
aHaMHECTMYECKUX [aHHbIX MO MMMYHM3aUUW NauueHTa. Hannume MMMyHM3aLMKU NPOTUB CTONOHSKa
[OOMNKHO OLEHMBATLCA Y BCEX MALMEHTOB C paHaMM TPAaBMaTMUYECKOro NPOMCXOXKAEHMA U HaA/eXKalmm
obpasom obecneymBaTbCA B 3aBUCMMOCTM OT AaHHbIX aHaMHe3a M puUcKa uHobeKumm [21-23]. B
Tabnuue 2 oTpakeHbl TEKYLLME PEKOMeHAaUMK ans NpodUNakTUKKM CTONOHAKA. PasaBUTUE KNMHUYECKOM
KapTUHbI CTONBHAKA MOKET 3aMeNIATLCA NPU NepopasbHOM Npueme aHTMBUMOTUKOB (NEHULMAIUH U ero
ApYyrve aHanoru), YTo MOXKeT NMPUMEHATLCA, eC/IM 3BaKyaLMa HEMMMYHU3MPOBAHHOIO NaLMeHTa paHou C
BbICOKMM PUCKOM CTOJIBHAYHON MHDEKLUN OTKNAAbIBAETCA MO BPEMEHMU UM IOTUCTUYECKM 3aTpyaHeHa.
3Ta MeToAMKa 4acTo NPUMEHAETCA Yy MaLMEHTOB C pa3BUTUEM aNNePrMmn Ha CTONOHAYHbIN aHAaTOKCUH.

PexkomeHoayus

MMMyHM3aLMA NPOTUB CTONBHSAKA, €CIM OHA NOKa3aHa, UCX04A U3 AaHHbIX aHAaMHe3a U CTeNeHM
KOHTAKTa paHbl C BHELLHEW Cpeown, A0KHA NPOBOANTLCA BCEM MaLMEHTAM C paHaMM TPAaBMaTUYECKOro
NPoUnCXoXaeHuA. YposeHs pekomeHoayuu — 1C.



Tabnuua 2. PekomeHgaumm no npopunaktTuke cronbHaKa [3]

A
UmmyHu3ayus e aHamHese Yucmele u Hebonbwue paHbl  OcmanbHble Munel paH
(Konuyecmeo nNoay4yeHHbIX 003 AHAMOKCUHA)

AHATOKCUH U NPOTUBOCTONBHAYHBIN

b
HeunssectHo/meHee 3 f03 AHATOKCUH
MMMYHOTFN06YNNH
3 1 bonee, nocneaHAA — B TeyeHue 5 net He TpebyeTca He TpebyeTca
3 n 6bonee, nocneaHan — B Tedyerme 10 net He Tpebyetca AHaTOKCUH
AHATOKCUH U NPOTUBOCTONIOHAYHBIN
3 1 bonee, nocneaHAA - >10 net Hasag, AHATOKCUH

MMMYHOTN06YNMH

Bce nayueHmel ¢ UMMyHOOe@huUYUUMOM O0HHbI MOAY4AMb U GHAMOKCUH, U UMMYHO2/100Y1UH.

A — maKue, KaK KOHMAMUHUPOBAHHbIE 3EMEHMAMU 048bl, PEKAAUAMU UAU CIOHO, BKAYAS KOAOMbIE, CKA/bMUPOBAHHbIE,
02HecmpesibHbie, PA3MO3H(EHHbIE PAHbI, 0H(02U U OOMOPOH(EHUS.

® — npenapamel cmon6HAYHO20 GHAMOKCUHA HA3HAYAIOMCA 8 COOMEEeMCMeUU ¢ 803pacmom. He criedyem npumeHsmMb 88edeHue GHAMOKCUHA
y Oemeli 8 so3pacme <6 Hedesb.

beweHcmeo

HecmoTpsA Ha TO, YTO KAMHWMYECKM NposBaaloweeca 6eWweHCTBO ABAAETCA PeAKO BCTPEYAoWMMCA B
UMBMAM30BAHHOM Mupe 3abonesaHuem, B CoOeAMHEHHbIX LWTaTax MNPeACTaBAeHbl 3HAYUTENbHble
npupoaHble pesepByapbl 3ab60a1eBaHNA, 0COBEHHO cpean eHOTOB, CKYHCOB U INC.

JeTanbHble 0coObeHHOCTH, Kacatowmeca NpodUNakTMKK BelleHCTBa BbIXOAAT 33 PaMKKU AaHHOro ob3opa.
Mocne KOHTaKTa BMpYyca HGeleHCTBa C He MMMYHU3POBAHHbIM NpeaBapuUTe/IbHO OPraHM3MOM YEeNOBEKa
MoKasaHa 3KCTpPeHHaa ummyHonpodunaktuka (postexposure prophylaxis, PEP), addekTnBans
NPaKTUYECKN BO BCEX CAYYaAAX AN NPeLOoTBPaALLEHMA Pa3BUTMA DelleHCcTBa y YesoBeKa [24]. IKcTpeHHasn
MMMYHONPOOUNAKTUKA BKIOYAET B Cebsi MeCTHY0 06paboTKy paHbl, MHOUALTPAUUIO TKaHEN B paHe U
BOKPYr Hee YeNoBEeYEeCKMM aHTUPabMyYecKMm MMMYHOrNobyMHOM M BBELEHME HECKO/IbKUX 03
KOHLLEHTPUPOBAHHOWM KyNbTypanbHOW aHTUpPabuyeckon BakuuHbl (KOKAB).

PexkomeHoayus

JKCTpeHHana aHTMpabuyeckas ummyHonpodunakTnMka 3sddekTMBHaA ANA NPOPUNAKTUKN  Pa3BUTUA
6eleHCTBa y YenoBeKa. YposeHb pekomeHOayuu — 1B.

B ycnosuAx AWKOM Npupoabl €AMHCTBEHHOW PELIAOWEN MaHUNYAAUMEN, KOTopas MOXKeT 6biTb
npegnpuvHATa B MOJIEBbIX YC/OBUAX, ABAAETCA HemeaJ/IeHHOe MpoMbiBaHMe paHbl. Ero cneayet
NpoBOAMTb BOAOW C MbIIOM WAWU, €CAW AOCTYMHO, NMyTEM MpPpUrauMv BUPYAULMAOHBLIM PAcTBOPOM
(Hanpumep, nosBuaoH-noa unm 6osee ob6LLEAOCTYNHbIN ANOKCMA Xnopa). MecTHaa obpaboTKa paHbl
MOMET 3HauMTeNIbHO CHU3UTb PUCK 3apaxkeHus 6OelwleHCTBOM. PaHbl, KoTopble MoryT TpeboBaTb
YWWBAHUA, HE JO/IKHbI YLUIMBATLCA B TeYeHue 4 gHen.

PekomeHOauyus

PaHbl, NpU KOTOPbIX €CT PUCK 3apaykeHMsA BelleHCTBOM, AO/XKHblI ObiTb NMPOMbITbI, NPEANOYTUTEbHO
BUPYIMLMAHBIM PAcTBOPOM, 3aKpbITUE 3TUX PaH AO/MKHO OblTb OTCPOYEHO Ha 4 AHA. YposeHb
pexkomeHOayuu — 1C.

EC/iM KOHTAKT npousollen, BepoATHOCTb MHOUUMPOBAHMA BeeHCTBOM BapbMpyeT B 3aBUCMMOCTU OT
XapaKkTepa v O/UTENbHOCTU KOHTaKTa. Bce yKycbl, BHE 3aBUCMMOCTM OT aHaTOMM4YecKoW o6aactv uau
NPU3HAKOB TAMKENON TPaBMbl, NPeacTaBAAT coboit paKTop NOTEHLMANbHOIO pUcka. HecmoTtpsa Ha To,
YTO BEPOATHOCTb Mepesayn 3abosieBaHMA MOMKET YBEANYMBATBLCA C POCTOM TAMKECTU MNOBPENKAEHMS,
3apaXkeHrMe MOXKeT NPOoMCXOAMTb MPU YKYyCaxX HEKOTOPbIX KMBOTHbLIX (Hanpumep, NeTyuYnx Mblluei)



KOTOpblé HAaHOCAT 6osee MefnkMe U HesHauuTesibHble nospexageHnAa, B CpaBHEHNN C YKYCaMU KPYMHbIX

NAOTOAAHDbIX.

MpodunnakTnMka Npu NOAO3PEHMM Ha KOHTAKT C BO3byauTenem GelleHCTBa SABAAETCA CPOYHbIM, a He
3KCTPEHHbIM MEAMLNHCKMM BMELLATENbCTBOM, U TPpebyeT KBanMOULUMPOBAHHON MeAMULMHCKOM MOMOLLU
(vmmyHonpodmnakTnKM) NnpeanouTUTenbHo B nepeble 24-48 yacoB. O6bI4HO 3TO TpebyeT aBaKyaumu, a
3aTeM HeMegNeHHOro BHMMAHMA CO CTOPOHbI MEAMUMHCKUX CAY»KO (KOHCynbTauMW C CaHWUTapHO-
anMAaemMunosiornyeckoin cnyxkboi). Cneagyet OTMETUTb, YTO HWMKOIL4A He MO34HO HayaTb NPOPUIAKTKY
6eleHCTBa 40 TeX MOP, NOKa He NOABUAUCL CUMITOMbI 3aboieBaHmA.

FTEMOCTA3

lemocTas ABNAETCA BaXHOW YacTbio OKas3aHWA MOMOLLM MPM paHax, Kak C Lenbio npeaoTspalieHus
JanbHeNLLe KpoBONOTEPU, TaK U C Lenblo obecneyeHna afaeKkBaTHOro OCMOTPa U IeYEHUS PaHbI.

Mpsamoe O0asneHue

Mpsamoe AaB/ieHMe CYUTAETCA 30/10TbIM CTAaHAAPTOM /19 OCTaHOBKU KPOBOTEYEHUA, KaK MUHUMYM, ¢ 30
rofia Halen 3pbl, CO BPeMeH npaBaeHnsa Pumckoro mmnepatopa Tubepua [25]. HecmoTpa Ha cTosb
OONTYI0 UCTOPUIO, UCCNeaoBaHMA MO oueHKe 3PPeKTUBHOCTU NPAMOro AaB/ieHUA NPOBEeAEHbI TONbKO B
HefaBHee BpemAa. HegaBHUe ncciefoBaHUS NOKasanaum, YTo NPsSMoe AaB/eHue, Co34aBaeMoe PyKon, B
cpeaHem coctasnifaeT 180 Mmm PT.CT., Yero AOCTAaTOYHO AJ/19 OCTAaHOBKU HObLIMHCTBA KPOBOTEUYEHUI [26].
MHOKecTBEeHHble UCC/Ie0BaHNA TaKKe nokasann 3dpeKTUBHOCTb NPAMOro AaB/ieHMA AN OCTaHOBKM
KpOBOTEYEHMA NOCAe NYHKLUMM apTEPUN C LLe/Ibto KaTeTepusaumm [27, 28].

PexkomeHOayus

MpAmoe AaBneHue ABAAETCA METOAOM Bblbopa Ana 6bICTPO BPeMeHHOW OCTaHOBKM KPOBOTEYEHUS B
nogasnawowem 60NbLINHCTBE CyYaeB. YposeHb pekomeHOayuu — 1B.

Jaesawjue noeasku

[aBslme NOBA3KM TaKKe NOKasajn CBOK poJsib B obecneyeHun 3¢p¢HeKTMBHOIO remocTasa, co3zaBas
OaBJ/ieHUe, BMOJIOBMHY MeHblLee, YeM NPAMOEe AaB/ieHne pyKol Ha paHy (90 mm pr.cT.) [29].

PexkomeHOayus

KaK TonbKo ocyuiecTBiieHa ObICTpas BpeMeHHas OCTaHOBKA KPOBOTEYEHMUsA, AaBALLAA NOBA3KA ABAAeTCA
MeToaoM Bblbopa anA obecneyeHua ANAUTENBHOW OCTAaHOBKM KPOBOTEYEHMA MpW HONbLIMHCTBE paH.
YposeHb pekomeHOayuu 1B.

Bo3eblwieHHOe rnosoxceHUe KoHeYMHocmu

Nogbem KpOBOTO‘-IBLLI,Gﬁ KOHEYHOCTU C LeNIblo OCTaHOBKM KpPOBOTEYEHMA HEe [OO0Ka3biBa/aCA U He
paccmaTpuBancaA HM B OOAHOM U3 KOHTPOJINPYyEMbIX MCCﬂeAOBaHMﬁ. B TO e BpemA cylecTBytoT
HeAOCTaTKMN NpUMEHEHNA BO3BbILLEHHOIO NOJI0OXKEHNA KOHEYHOCTU [30].

PekomeHOauyus

MoAbemM KOHEYHOCTU MOKET BHOCUTb HEKOTOPbIV BKAaZ, B OCTAHOBKY KPOBOTEYEeHUs, 6€3 3HaUnTeNbHOro
PWCKa, ecn He HapyLllaeT o6LWMit NaaH UMMOBUAM3ALMM 1 3BaKyauun. YposeHs pekomeHoayuu — 2C.



Mansyesoe (moyeuyHoe) npuxcamue cocyoa

ManbueBoe npukatTMe cocyga AO/IMTENIbHOE BPEMS PEKOMEHAOBANoCb AAs MCMNONb30BaHWA, Koraa
npsimoe [AaB/ieHUs OKasblBanoCb HeahdeKTUBHbIM A/ OCTAaHOBKM KpoBOTeYeHus. EgMHCTBEeHHoe
KOHTPO/IpYyEMOe UCCeA0BaHWE MO MNa/sibLeBOMY NMPUMKATUIO COCYZOB, B TO e BPems, NoKasasno, yYTo
OHO He MMEeEeT HUKAKMX MPEMMYLLLECTB NPU OCTAHOBKE KpoBoTeyeHua [31].

PekomeHOayus

ManbLeBOlM Npu:KaTUe cocyfda He WUrpaeT HUKAKOM POJIM NPU OCTaHOBKE KPOBOTEYEHWA, M MOMbITKM
NPMMeHEeHMA 3TOro cnocoba MoryT OTCPOUMUTb MCNo/b30BaHNWe bonee 3pPEeKTUBHBIX METOA0B. YposeHb
pekomeHOayuu — 1C.

KPOBOOCMGHGBHUBCI}OWUE Hccymeol

OfHO BpemMs MPUMEHEHME KryTa CYMTANOCh CMOPHbIM. YCnewHoe NpuMeHeHUe Kryta Ajs crnaceHus
YKU3Hel B ycnosuax 6oesbix AeCTBUI 3a nocneaHue 15 neT 3HauYMTeNbHO N3MEHUNI0 OTHOLIEHME K POan
XryTa AN HesameaauTeNbHOro remocTtas’a. bonbluas 4yacTb CyllecTBOBaBLIE paHee MOoNeMUKU
KacanaCb HEnpaBW/IbHOrO HaNOMEHUA KryTa HeobyyeHHbIM MepcoHaNoOM WAM WCNO/b30BaHWe B
KayecTBe KryTa HecoOTBETCTBYIOLWMX YCTPOWCTB. HenpaBuabHOe MCMNONb30BaHWE UAWU UCNONb30BaHMeE
HenpaBUbHbIX YCTPOWUCTB MOXET YCUIUTL KPOBOTEYEHUE N YBENUUYUTL PUCK OCNOXKHEHUI. B HacToswee
BPEMSA MCMO/Ib30BAaHME KryTa MNepcoHasom, obydyeHHbIM AenaTb 3TO MPaBWAbHO, MPAKTUYECKM He
obcykpaetca  [32]. OnucaHHble ganee  pekomeHAauuu  6asvpyoTca  Ha  MCMO/b30BaHUU
COOTBETCTBYIOLUMX }KIYTOB COOTBETCTBEHHO 06YYEHHbIM MEepPCOHaN0M.

KpoBOOCTaHaBAMBAIOLLMIA KryT aBCONOTHO NOKa3aH Kak NepBOoCTENEeHHOe MeponpuaTUe AR OCTaHOBKM
YKM3HEYIrPOXKaIOLLEro apTepMaibHOrO KPOBOTEYEHUA U3 KOHeYHoCTHM [33, 34]. B antepatype cyliectsyeT
MHOXECTBO [0Ka3aTe/bCTB B M0/b3y NEPBUYHOrO UCNob3oBaHMA KryTa [35]. KpoBoTeueHne ¢ 6onee
HU3KMM AaBfeHUEM 0ObIMHO MOXKET ObITb OCTAHOBAIEHO NPAMbIM AaBAEHUEM U AABALLEN NOBA3KON, KaK
6b1710 OMMCaHO BbILLE, HO eC/IN 3TN MeToAbl HeabdEeKTUBHbI, MOKAa3aHO HaNOXKEHMNE XKIyTa.

Kpome TOro, CywecTsyloT CUTyaLMW, KOrda METOAMKA <KryT cpasy» obecneumsaer 6bicTpoe
npeKkpalleHne KpPOoBOTEYEHUA, B KayecTBe BPEeMEHHOM «3aTblukm». Mpu Nobom paHeHUM B YCI0BUAX
OVKOW mpupodbl MpeKpalleHMe KpoBOMOTEpPWU ABAAETCA MEpPonpuAaTMEM C  KpaliHe BbICOKOM
NPUOPUTETHOCTbIO. B TaKMx 3aTPyAHEHHbIX YCN0BMAX N106as KPOBOMNOTEPS OMNAacHa, M HaNOXKeHWe KryTa
cnegyeT paccmatpuBaTb KaK Cnocob HemeaneHHOro remoctasa npu loboM KpoOBOTEYEHMM U3
KOHEYHOCTU. ITO MO3BOASET KaK MPOBOAMTb CracaTe/ibHyl0 Oonepauuio Mpu OTCYTCTBUM dasibHenwel
KpOoBOMOTepW, TaK M ObLICTPO MPEKPaTUTb KPOBOMOTEPIO A0 Tex Mop, NoKa He 6yaeT HanoKeHa
abdeKkTMBHaAA AaBAlan NoBA3Ka. HesameanuTenbHOE WCMNO/b30BaHME MKIYTa TaKMKe MOKasaHo B
CUTYyaLMAX C MHOKECTBEHHbIMW MOCTPAZAaBWMMKN A/1A ObICTPOM OCTaHOBKM KpoBoTeuyeHus [36, 37].
Mo3ke MOXKHO BOCMO/1b30BaTLCA APYIMMM METOAAMM remMoCTasa, YTobbl CHATb MKIyT. B TaKMX cUTyaumax
IYT ceayeT HaknaablBaTb ObICTPO ANA He3amea/IMTeIbHOro NpeKpalleHnsa Kposonotepu. Kak ToAbKo
6yaeT NpUMEHEH APYroi MeTo[ OCTaHOBKM KPOBOTEUYEHMSA, JKIYT MOXHO CHATb.

PekomeHOauyus

HanoxeHve KpOBOOCTAHaB/MBAIOLWLIEIO KryTa fABAAeTcA 3OPEKTUBHbIM  METOAOM  OCTaHOBKM
apTepuasbHOrO KpOBOTEYEHMA W  [LO/MKEH MPUMEHATbLCS B MNEpByl0 oyepeab AN  OCTaHOBKM
KU3HEYrpoXKaloLLEero apTepmasbHOrO KPOBOTEYEHUS N3 KOHEYHOCTEN. YposeHb pekomeHOayuu — 1A.



PexkomeHOayus

HanoxeHue xryta asnsetca 30 eKTUBHbIM METOAO0M OCTaHOBKM KPOBOTEYEHUA, KOTOpoe He yAanoch
OCTaHOBUTb A0 3TOrO C MOMOLLbIO MEHEE arpecCUBHbIX METOAMK. YposeHb pekomeHoayuu — 1B.

lpasuna HanoxceHua x2yma

HryT MOXKeT 0CTaBaTbCA HAMIOKEHHbIM A0 2 YaCOB C MUHUMAJIbHBIM PUCKOM Pa3BUTUA OCNOMKHEHMI [38-
40]. HryT po/mKeH WMMeTb LWMPWUHY, AOCTATOYHYIO ANA MNPEeKPaLeHUs KPOBOTOKA. MWHMMANbHO
AOMNYyCTUMas WKpPKUHA cocTasaseT 4 cm (1,5 atorima). Ecav HanoxeHWe KryTa He NPUBENO K OCTaHOBKe
KPOBOTEUEHUSA, CAefyeT HANOKUTb BTOPOM KIYT NPOKCMMasbHEE PALOM C MEPBbIM, YTO YBEAUUUT
obwylo WKUpKHY XryTa UM ero 3pdeKTUBHOCTb. MryT AO/MKEH MMeETb Kakon-nvbo 3aTarmeatowmi
MEXaHW3M, MHaYe HeobxoaMmoe ycuane, NpeBoCxXoasallee apTepuasbHOe AaBNeHUE, He MOXKET ObiTb
A0CTUTHYTO. CTaHAAPTHblIE PEMEHb HE MOMKET ObiTb MCNO/b30BaH B KAaYeCTBE ¥KryTa, MOCKOIbKY OH He
MOXKeT 6bITb 3aTAHYT C CMAOM, AOCTAaTOYHON ANA NepPeXKaTva apTepuasibHOro KpoBOTOKa. HKryT Bcerpa
OO/MKEH HaKNaablBaTbCA C CUNOM, AOCTAaTOYHOM A/1A NEPEKPbITUA apTePUAIbHOTO KPOBOTOKA, YTO MOXKET
6bITb NOATBEPKAEHO OTCYTCTBMEM AMUCTAZIbHOIO My/ibCa MOCAE €ero NPaBWJIbHOFO HanoxeHua [43].
HeBbinosiHEHWE 3TOr0 YyC/iOBMA, C MNepeXaTueM TOJIbKO BEHO3HOr0 KPOBOTOKA, MOXET YCUAUTb
KpoBoTeueHue [42].

Koraa »KryT MCnonb3yeTcs B Ka4ecTBe «3aTblYKM», OH HAKNaAblBAeTCA He3aMeaIUTENbHO A7 OCTaHOBKU
KpoBoTeueHus. MNocne 3Toro MOMKHO NepemecTUTb TPaBMMPOBAHHOIO MOCTPAAABLUEr0 MAM OKasbiBaTb
emMy Ja/IbHEeMNLLYI0 MOMOLLb A0 TeX Nop, NMOKa He MOABUTCA BO3MOXKHOCTb HA/IOMKUTb COOTBETCTBYIOLLLYIO
JaBAWylo noBA3Ky. KaKk TO/IbKO MNOBA3Ka HaNOMKeHa, KIyT MOMKeT 6biTb cHAT. [pu oTcyTcTBUM
NPOAO/IKAIOLWErocA KpoBOTeUeHUA XKryT 6onblue He Tpebyetca. Ecan KpoBoTeueHUe BO306HOBAAETCA,
JKIYT MOXKET 6bITb 3aTAHYT CHOBA A/19 MOBTOPHOM OCTAHOBKM KpoBOTedYeHus. HKryT, HafI0XKeHHbIM Ha CPOK
6osee 2 yacoB, AO/KEH OCTAaBaTbCA HANOMKEHHbIM A0 MOMEHTa OCMOTPa KBa/MOUUMPOBAHHbLIM
MeANUMHCKMM nepcoHanom [43]. HeT HMKaKoi Monb3bl B CTApPbIX PEKOMEHAAUMAX OCNabnaTb KryT
[OCTAaTOYHO 4acTo, 4ToObl obecneumBaTb «Hebosblwylo nepdysunto» TKaHelh. KpoBoTeyeHwe wam
OCTaHOB/IEHO B MNepBble 2 Yaca, nan HeT. CyliecTByeT MHOTO MPUMMEPOB COXPAaHEHMSA KOHEYHOCTM Npu
ONNTENNbHOM BpPeMEHU HaNOXEHUA MXryTa, a TaKXKe Npun HapyweHUAX KPOBOTOKa B KOHEYHOCTU
BC/IeACTBME APYrMX NpPWYMH. HecmoTps Ha cywecTBoBaHMe BapuabesnbHbIX MHAMBUAYANbHbIX
ocobeHHOCTeN, B BONBLIMHCTBE Cy4aeB KOHEYHOCTb MOMKET NepeHoCUTb MwemMmuio 4o 6 yacoB. Het
[OKa3aTeNbCTB, YTO MOCAe 2 YacCOB HAJ/IOMEHUS KryTa MepuoanyYeckoe BOCCTaHOB/eHWe nepdysuu
yBENNYMBAET YaCTOTY COXPaHEHMA KOHeYyHoCTH [42, 43].

PekomeHOauyus

HryT He JoMKEH CHUMATBLCS UCKAKUUTENBHO C Liesiblo obecrneyeHrs Nnepuoamnyeckoro BOCCTaHOBNEHMUSA
nepdysunun. YposeHo pekomeHoayuu — 1B.

PekomeHOayus

HanoxeHue »Kryta no nNpUMHUMNOY KPAaTKOBPEMEHHOM «3aTbl4KU» AN OCTAaHOBKE KPOBOTEYEHUSA
Mokas3aHo, Korga HeobxoaMma He3amMeanuTesIbHAaA ero OCTaHOBKa M3 JIOTMCTUYECKUX COOBparkeHui,
Hanpumep, nNpu 60AbWIOM KO/AMYECTBE MNOCTPafABLIMX MAM eCTb HeobxoAMMOCTb HemeasIeHHOro
nepemeLLeHMA NOCTPaZaBLUEro, C NOCAEAYOWMM CHATUEM XKIyTa, KaK TO/IbKO ByAeT NpMMeEHeH Apyro
MeTO/, OCTaHOBKM KPOBOTEUYEHUSA. YposeHb pekomeHOayuu — 1B.



Femocmamuyeckue npenapamel

FemocTaTUYeCcKMe MOBS3KM 4acTO WMCMO/b3YHTCA MPU 3HAYMTENBHOM KPOBOTEYEHMM, KOorda C Lesblo
remoctasa He MOXKeT OblTb NPUMEHEH KIYT, WAW e Korga CTaHAapTHas [aBslas MoBfA3Ka
HeaddeKkTUBHA. Hanpumep, npu paHax B 0b6aacTn wen uam gpyrnx obnactax, He npuemaembix Ans
COaB/IeHUA, NPAMOE AaB/IEHUE WM KPOBOOCTAHAB/AMBAIOWMI KIYT HEMPUMEHMMbI. MHOMECTBEHHblE
BOEHHble WCCNEAOBaHUA W UCCAeAO0BaHMSA Ha  KUBOTHbIX 3aduKcMpoBann  3ddEeKTUBHOCTbL
reMocTaTUYeCKUX MOBA30OK B TaKMX ciayyasx [44-48]. HecmoTpsa Ha TO, YTO MepBble remocTaTuyeckme
NMoBA3KW OKasblBann OoTpuULaTENbHbIN 3GdEKT Ha paHy, 3TO He OTHOCUTCA K Moc/iegHeMYy MOKOMEHUIO
nosAsoK [49]. EAMHCTBEHHbIM HEAOCTaTKOM COBPEMEHHbIX CPEACTB ABAAETCA UX BbICOKAA CTOMMOCTb B
CPAaBHEHWM CO CTAHZAPTHbIMM AABAWMMM NOBA3KAMM. [emocTaTUYeCKMe areHTbl AOCTYMHbI KaK B BUAE
MopoLLKa, Tak U B BUAE MPOMUTAaHHOrO MMM NepeBsA30YHOro Matepuana. MponuTaHHbIA reMoCcTaTUKOM
nepeBsA30YHbI MaTepuan Haubonee PeKOMEHA0BAH B CBA3M C TEM, YTO NOPOLLIOK BbIMbIBAETCA U3 paHbl
npu apTepuasbHOM KPOBOTEUYEHUU, a TAKXKEe B CBA3N C PUCKOM 3MDOO/IMYECKUX OC/IONKHEHUIN, KOTOpPbIN
6bl1 OTMEYEH AN1A HEKOTOPbIX NOPOLWKOB. ONA NPaBUALHOIO MCMNONb30BaHUA FEMOCTAaTUYECKUIM areHT
OO0MKEeH B6bITb NOMeELLEeH HENOCPeACTBEHHO B paHy, MOc/e Yero A0/XKHO b6biTb CO34aHO AaB/eHue Ha
CPOK MUHUMYM 5 MUHYT. FleMOCTaTUYECKMI areHT ciegyeT NOMeLLaTb B MEPBYIO oYepeb BHYTPb PaHbI, a
He Ha MOBEPXHOCTb APYrMX CTaHAAPTHbIX NOBA3OK. Ha pblHKe npeacTaB/fieHO 60NbLIOE KO/MYECTBO
reMoCcTaTUYECKUX MOBSA30K, U elle MHOMECTBO HaxoAWUTCA Ha CTaaumu paspaboTku. OTaen obopoHbl
(Department of Defence, DOD) nocpectBom KomuTeTa No OKasaHUIO NOMOLLM B TaKTUYECKUX YCAOBUAX
(Tactical Combat Casualty Care, TCCC) snaBnseTca 6ecnpucTpacTHbIM pPecypcom, MNOCTOAHHO
oueHuBaowWMm 3ODEKTUBHOCTb eMOCTaTUYECKMX TMOBA3OK M KIYTOB W pa3pabaTbiBalowmm
pekomeHAauMn, OCHOBaHHbIE HA BeAyLiMX M3 UMMEKLWMXCA Hay4dHbIX AaHHbIX. PekomeHgauun TCCC,
npeacTaB/NeHHble  AeNCTBYIOWMMM W MOCTOAHHO OAHOBAAIOWMMUCA [AOKYMEHTAMK, a TaKXkKe
obyyatowmMmm BULEO MO UCMOJIb30BAHUIO KPOBOOCTAaHABAMBAIOLWMX KIYTOB N FeMOCTAaTUYECKUX areHTOB,
MOHO HalTh no ccblnke http://www.naemt.org/education/TCCC/guidelines curriculum.

PexkomeHOayus

lFemocTaTnyeckue areHTbl MoryT 6biTb 3¢pdEeKTUBHbI NPM OCTAaHOBKE KPOBOTEYEHUA B CUTyaLMAX, Koraa
6onee TpagMUNOHHbIE MeTOAbl HeaPdEKTUBHbI. YposeHb pekomeHOayuu — 1B.

OBPABOTKA U NMPOMbIBAHUE PAHbDI

XapaKTep 3arpAsHAOLWEro areHTa B paHe, B 60/bliei cteneHn, yem NPocTo GaKT HaNNYUA 3arpasHeHUn
paHbl, MOXET MMeTb BA)KHOE B/IMSIHME Ha Pa3BUTME PAHEBOM MHOEKUMU. 3arpAsHAoWMe areHTbl,
coCTofILLME M3 KPYMHbIX 4YacTuy, 6e3 3NeKTpuyeckoro 3apsaga (Hanpumep, CTEK/IO0, Kamewku), B
60/1bWIMHCTBE CBOEM MHEPTHbI U BPAA M NPUBEAYT K PAa3BUTUIO PAHEBON MHPEKLMN UAN K YXYALWEHWNIO
3axkueneHus. OpraHuyeckass nouysa (Hanpumep, 6ONOTHAA, TPACUHHAA, MXKYHIIEBas) MAM MOYBa C
60/bWMM COAEPIKAHNEM TNNHbI, YAEPKUBAIOLLAA MOHHbIN 3apaj, 3HAUMTENbHO HapylaeT QyHKUMIO
NEeNKOLMTOB M MOKET CHUXaTb KoanyecTBo bakTepui, Tpebyemoe ans passutna nHdekumn, 8 1000 pas
[50]. 9nemeHTbI NOYBbLI, coAep:KalLMeca B rps3u, BMPOYEM KaK M KBapu, cam no cebe cozeprKalniics B
rpAsv, CNocobCTBYIOT BOCMANUTENbHOM peaKkuuun. Ux yaaneHne moKeT cnocobcTBOBaThb 3aXKMBJIEHUIO.
KoHTaMMHaHTbI C 6oablINM coaepikaHnem bakTepuit (Hanpumep, deKanbHbI maTepmnan) 4ONXKHbI BbiTb
Mo BO3MOXHOCTU PacTBOPEHbI 1 yaaneHbl.

PaHbl, nony4yeHHble B MOPCKOM BOAE, AOKHbI ObITb NPOMBbITbI MUTLEBON BOAOM B CBA3U C KOMMNAEKCHbIM
6aKTepuanbHbIM CNEKTPOM U BaKkTepmanbHO 06cemMeHEeHHOCTbIO MOPCKOMN BOAbI.
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PexkomeHOayus

B cnyyae Hanuuusa B paHe rpAsv UAM KOHTAMWHAHTOB C BbICOKOM 6aKkTepuanbHol ob6cemMeHeHHOCTbIo
pPeKoMEHAYeTCA MOMbITKA NPOMbIBaHUA paHbl. YposeHs pekomeHdayuu — 1C.

PekomeHOayus

MNHopogHoe Teno, coctosuwee M3 PeakTOreHHOro MAM KOHTaMMHMPOBAHHOIO maTepuasia B MOJeBbIX
YCNOBMAX [AO/KHO OblTb yAaneHo, eciu ero yganeHne MoXKeT OblTb BbINOAHEHO JIETKO M C
MWHUMANbHbIM PUCKOM OC/IOXKHEHUN. YposeHb pekomeHOayuu — 1C.

OcTaB/ieHHble B paHe MHOPOAHble Tena, bonbliMe No pasmepy, Yem NPOCTO «rPA3b» MOTyT NoTpebosaTb
OONONHUTENbHBIX  MeponpuATU. YaaneHue WHOPOAHbLIX Ten, MNpeAcTaBfeHHbIX WHEPTHbIMU
mMaTepranamu, KoTopble BU3YaNM3UPYIOTCA NOJIHOCTbIO Mpu 06Cea0BaHUM PaHbl, MOXKET MPUUNHUTD
6onblue BpeAa, Yem nonb3bl. C ApPyroit CTOPOHbI, MHOPOAHblE Tena, COCTOALLME W3 OPraHUYecKmx
MaTepuanos, MoryT 6biTb KpaliHe peaKTOreHHbl M CcnocobHbl Bbi3BaTb 3HAYMTENbHOE BOCManeHue.
[lonHbl yaanatbca cneaytolime MHOPOAHbIE Tefa: PeakToreHHble matepuasbl (Hanpumep, ApeBecHbIi
M pacTUTeNbHbIN MaTepuan), KOHTaMUHUPOBaHHbIE dparmeHTbl 0AeXdbl, a TakKe Nobble maTepuansi,
NIOKaNN30BaHHble Ha CToMe, YrpoXawlwue noBpexaeHnem HelpocoCcyanucTbiX CTPYKTYP UK
Hapywatoume ¢yHKuMo. Bonblunme MHOPOAHbIE Tena, PACcMO/OMKEHHbIE PAAOM C KU3HEHHO BaXKHbIMU
CTPYKTYPaMM M MNONOCTAMMW, BKAOYAA [Na3, a TaKKe NPOHUKAIOWME B HUX, A0NXKHbI 6biTb OCTaB/NEHbl Ha
mecre.

CobnodeHue acenmuku

HeT A0OKa3aTeNnbCTB TOro, YTO CTEPU/IbHBIE YCA0BUA, B 6ObLIEN CTENEHM, YEM NPOCTO YUCTbIE, CHUMKALOT
YacToTy Pa3BMTMA paHeBOM MHGEKLMU NPU pBaHbIX paHax. MccnepoBaHnaA, CpaBHMBABLUME pPe3ynbTaThl
NPUMEHEHUA CTEPU/bHBIX M HECTEPU/IbHBIX NEepYaTok NPW JeYeHUn pBaHbiX paH [51, 52] uan npu
«Mmanoi» xnpyprum [53] NnoKasanu oTcyTCTBME Pa3ANUMNI B YACTOTE BO3HUKHOBEHMA UHPEKLMM.

PexkomeHOayus

PaHbl A0/KHbI 06pabaThiBaTbCA B YWCTbIX YC/IOBUAX, YTO OTHOCUTCA TaKKe K nepyaTkam u
MHCTPYMEHTaM; CTEPUIbHOCTb He ABAAeTcA 06a3aTeNbHON. YposeHb pekomeHdayuu — 1A.

Uppuzayus
C uenblo NOHATHOCTU AajibHeNL el AUCKYCCUK, ONpeaeneHbl Cheayowme TEPMUHDI:

e (0b6bem
o Manbit: <= 1 1 Xuagkoctu
o bonbwoii: > 1 n *Kuakoctn
e [laBneHue
o Hwuskoe: < 6 PSI (naBneHue, cosgaBaemoe pe3nHOBOW rpyllen, AMbo ropbiLKOM
KOHTEMHEepa UK NaKeTa ANA }KUAKOCTK)
o Bbicokoe: 6-15 PSI (aaBneHue, co3gaBaemoe BHYTPUBEHHbIM KaTeTepoMm, HaZeTbiM Ha
wnpuw)
o OueHb BbicOKoe: >15 PSI| (gaBneHune, co3paBaeMoe 3/1EeKTPUYECKMM UPPUraToOpoM Ha
MaKCMMa/ibHOM pexknme)



3PPeKTUBHOCTbL MppUraunm ANa CHUXKEHMA eaAUHOBPEMEHHON 6aKTepuanbHOM Harpy3kum Ha
KOHTaMMHMPOBAHHYIO paHy, a TaKXKe A1a yAaneHus 3arpasHeHnit NoATBepKAeHa AOKYMeHTanbHo [54,
55]. B To e Bpems CylLecTByeT ropa3fo MeHblLlee KOJIMYeCTBO [0KasaTenbCTB B MNOJb3y pPO/U
MppUrauum B CHUMEHWM 4YacToTbl BO3HMKHOBEHMA paHeBol WHbeKuun. Uppurauma nom BbICOKMM
nasneHunem (6-15 PSI) 6onee apdekTBHA ANa yaaneHua GakTepuit U MHOPOAHbIX 3arpsA3HEHUN, YeM
nppuraumsa nog HU3KUM aasseHnem. B nonesbix ycnoBuax aasneHue B 8 PSI moXKeT ObiTb c034aHO
nogayen XuAKoctv wnpuuom obbem 35 mn yepes urny 19g. Uppurauma nog OYEHb BbICOKUM
AasneHunem (>15 PSI) c 6onblueit BEpPOATHOCTbIO MOMKET MOXKET BbI3BaTb NPAMOE NOBPEXKAEHMNE TKAHEN
[56-58], a TaK)Ke pacnpocTpaHUTb 6akTepum 1 rpsasb Braydbb paHbl [56]. HecmoTps Ha To, UTO Mppuraums
nog OYeHb BbLICOKMM AaBNEHMEM CHUMKAET eaMHOBPeMeHHOoe 6aKTepuanbHOe YUC/I0, OHa MOMKEeT
npuBoauTb K 6osiee 3HAUUTENbHOMY YBEANYEHMIO BaKTepuanbHOro Yymncna B TeyeHne 48 yacos [59], B
CPAaBHEHWUM C UPPUTALMEN NOA HU3KMM UAKN BICOKMM fasnaeHnem. MocnegHme nccaefoBaHUA NoKasanuy,
YTO MppPUraumsa TaKKe MOKET CNocobCTBOBATbL BbIMbIBAHWUIO C paHEBbIM 3KCCYAAaTOM NOAE3HbIX GaKTOpPOB
pocta U XeMOKMHOB. OAHO NPOCMEKTUBHOE pPaHAOMW3NMPOBAHHOE WCC/leAoBaHWE MNOKasano 6osee
HU3KYIO 4acTOTy BO3HMKHOBEHMA KaK paHeBOM MHOEKUMM, TaK WM BOCMAJEeHWUs MNpW NPOBeAEHUU
Mppurauum noja BbICOKMM AaBNeHUMEM B YCNOBUAX OTAENEHUA HeOoT/IoKHOW nomowm [58]. Opyroe
NPOCMNEKTUBHOE PaHAOMWU3MPOBAHHOE MUCCAeAO0BaHME NPU OTKPbITbIX MNepenomax MoKasano 6onee
HU3KYI0 YAcTOTy BO3HKHOBEHMA PAHEBOFO BOCMANEHUS U UHOEKLUW MPU UPPUraLMK Nog BbICOKUM
[aBJIEHNEM, B CPAaBHEHUM C UppUraumnen nod o4eHb BbICOKMM gaBaeHuem [59].

OnTMmanbHaa BeAnYMHa Obbema KUAKOCTU, MPUMEHAEMON ANAa mppuraumu, He wussectHa. OaHO
nccnenoBaHne NPoAeMOHCTPUPOBAO, YTO yBendeHne ob6bema Kuaxkoctu ana nppuraummn ot 0,1 1 ao 1
N yBennumsaeT 3¢ PeKTUBHOCTb yaaneHma bakTepuit, oaHaKo AasibHellee yBeandyeHme obvema ao 10 n
He AaeT nosnoxutenoHoro apdekta [60].

HuskoobbemHana nppurauma no BbICOKMM AaBAeHUEM NPUBOAUT K MUHUMATbHbIM MUKPOCKOMUUYECKMUM
N MaKPOCKOMUYECKMM MOBPEKAEHUAM TKaHel M MOXKeT ObiTb CTONb e 3ddeKTUBHa ANA yaaneHus
6aKTepuit, KaK BbICOKOOObEMHBINM N1aBaXK Mo BbICOKUM AaBNAEHUEM, €C/IM NOBOAUTCA B TeYEHUE NepBbIX
3 yacoB noc/sie KoOHTaMuHaumn [56-58].

Ecnn paHa Hebonblwas (< 1 cm), NOBEPXHOCTHAsA M 3HAYMMO He KOHTaMWHMPOBAHA , BEPOSATHEE BCEro,
BEpPOATHee BCEro, OT Mppuraumm He 6yaeT HUKAKOM No/b3bl.

PexkomeHoayus

Mcnonb3oBaHMe MppuUraumm nog o4eHb BbICOKMM AaBneHnem (6-12 PSI) pekomeHA0BaHO A1A CHUMKEHUS
BEPOATHOCTM WUHOUUMPOBAHMA paHbl, OCOBEHHO B C/y4ae OTKPbITbIX MNEepesiomMoB. YposeHb
pekomeHOayuu — 1A.

PekomeHOayus

Mppurauma [onxkHa ObiTb HayaTa HACTONbKO ObICTPO, HACKO/MbKO 3TO BbINOJHMMO, MOCKOJIbKY €CTb
NPAMas Koppenauus MeXay BpemeHem npoBeAeHua uppuraumm n ee 3GPeKTUBHOCTBIO. YposeHb
pekomeHOayuu — 1B.

PekomeHOauyus

Uppurauma gonxkHa npoBoanTbcs B 06beme He MmeHee 1 1 nppuraHTa. YposeHs pekomeHoayuu — 1C.



Uppuaayusa: pacmeopel

PaHbl, NpombITble BOAOMNPOBOAHOM BOAOM NPOAEMOHCTPUPOBANN SKBUBANEHTHYIO, NMB0 Bonee HU3KYIO
YyacToTy MHPUUMPOBAHMA B CPaBHEHWW C pPaHaMW, MPOMbITbIMM C MCMNONb30BaHUEM CTEPUILHOTO
dusmonornyeckoro pacrteopa xaopuaa Hatpua [45, 61-65]. KokpeiHoBCKuii 0630p, BKAtoYatowmin 11
PEHAO0MU3NPOBAHHBIX KOHTPOJIMPYEMbIX UCCNeA0BaHMN, NOKa3an OTCYTCTBUE CTAaTUCTUYECKU 3HAUYUMbIX
pasnMuMii B 4YacToTe BO3HWKHOBEHWUS WHOEKUMM MeXay paHamu (BKAKOYas Kak oOcTpble, Tak M
XPOHWYECKME paHbl, KaK y B3pOC/blX, TaK W Yy JeTei), NPOMbITbIMW BOAONPOBOAHON BOAOK W
dun3Monornyecknm pacTBopom [66].

PekomeHOayus

B ycnoBuax AMKOW NpUpoAbl NPeanoyYTUTEIbHbIM PacTBOPOM ANA UPPUraumMmn paH ABAAETCA NUTbeBas
BOAa. YposeHb pekomeHoayuu — 1A.

Uppueayua: dobasku e pacmeop

[o6aBKn B pacTBoOp ANA UppUrauun BKAOYaOT B ceba aHTUBMOTUKM, aHTUCENTUKM (NOBMAOH-MOA,
6EH3a/IKOHNA XJI0PUA, XN0OPrekKCcuanHa BurntokoHat) U cypdakTaHTbl (TakMe Kak KacTU/IbCKOe MbLO).
HecmoTpsa Ha TO, YTO HEKOoTopble U3 3TUX BeLLecTs8 NPOAEMOHCTPUPOBANU CBOK 3PPEKTUBHOCTL B
CHUXKeHMM BaKTepnanbHOro YMcna B KOHTaMMHUPOBAHbIX PaHax B OCTpbIi nepuog, [55, 56, 67], Bce OHM
TOKCUYHbI OnAa TKaHeVI, MOTyT NoBbIWATb PUCK BO3HUKHOBEHUA r|p06neM, CBA3aHHbIX C 3aXXMBAeHUNnem
[56, 58, 59, 67], npuBOAUTbL K 0BpaTHOMY pPOCTYy BaKkTepmaibHOro Yncna B TedeHue 48 yacos [56, 58, 67].

PekomeHdauyus

EcAv npousBoanTCA MPPUrauusa paHbl, B pPacTBOP He A0/KHbl A06aBAATbCA KaKMe-anmbo areHTbl (3a
WCK/IlOYEHMEM PaH, ONacHbIX B NAaHe 3apaxkeHus HelleHCTBOM, KaK 3To 6bI10 OnNncaHo paHee). YposeHs
pekomeHOayuu — 1A.

Xupypauyeckaa o6pabomka paHel (ucceyeHue Kpaes)

PaHa, ywutaa 6e3 ucceyeHnsa AEBUTANM3UMPOBAHHbLIX TKaHeN MmeeT Bosiee BbICOKUI PUCK pPa3BUTUA
nHdekLmnmn [68]. B To ke Bpema npoBeseHUe XMpypruieckon o6paboTku paHbl TpebyeT XMpypruyeckmnx
3HAHWWA M HaBbIKOB WU AO/KHO COMOCTaBAATb BO3MOMKHYIO MOTEPI TKaHM C COXpaHeHnem GyHKUUKU u
BO3MOHOCTbIO 3aKpbITb paHy 6e3 Upe3mepHOro HaTAMKEHWUA, eCAN 3aKPbITUE BXOAWT B MNJIaH OKa3aHUA
nomowym. Ecnnm ecTb 3HauuUTe/IbHblE COMHEHWA OTHOCUTE/NIbHO W3HEeCNOCOOHOCTU TKaHeW, nydlue
MWHUMWU3MPOBATL 06BbEM UCCEYEHMA TKAHEN B N0J/Ib3Y OTCPOYEHHOTO NEPBUYHOIO 3aKPbITUA PaHbl.

PekomeHOauyus

PaHbl Cc ABHO [AEBWUTANM3UPOBAHHBIMW TKAHAMW AO0MKHbI ObiTb OCTaBAEHbl OTKPbITbIMU. YposeHb
pexkomeHOayuu — 1C.

Bonocei

Bosiocbl camu no cebe, BepoATHeEE BCEro, He ABAKOTCA 3HAYMMbIM UCTOYHUKOM KOHTaMWHALUK paHbl. B
TO e BpemMsa yganeHue BOJOC MOXKeT bbiTb He06X04MMO A4 NOBbIWEHUA KayecTBa 06paboTkn uam
3aKpbITUA paHbl. COpMBaHME BONOC MPOAEMOHCTPUPOBAIO POCT YACTOTbl PaHeBOW MHQEKLMM 3a cyeT
NOBPEXKAEHUS 3MUTENNA U BOJIOCAHbIX (ONIMKYNOB, MNpuBOAAlWEro K aepmatuty [69-71].
Mcnonb3oBaHWE HOXKHULL, He NMOKa3asio PocTa YacToTbl MHbeKumu [72].



PexkomeHOayus

Ecnv ana okasaHWs MOMOLLM WKW 3aKpbITUA paHbl TpebyetcAa yapaneHue Bosioc. CocTpuraHue ux
HOXXHULAMW NpeanoYTUTesIbHee, Yem Ux cbpmuBaHue. YposeHs pekomeHoayuu — 1C.

PE3AHbIE PAHDI

PesaHble paHbl — 0gMH M3 Haubosiee YacTbiX TUMNOB PaH, CAyYalOWMUXCA B YCAOBMAX AMKOM NPUpPOAbI.
3¢ddeKTMBHOE OKazaHMe NOMOLLM NPU PBAHbIX PaHaX MOKET OCYLLECTBAATLCA B MPUPOAHbBIX YCIOBUAX C
Ncnosib3oBaHMem 6a30BOro CHaPAXKEHNA U METOAMK.

HecmoTps Ha To, 4YTO TPagMUMOHHOE CXemMa OKa3aHWA MNOMOLWM MNPU3HAEeT NpPeanoyYTUTENbHbIM
OTCpPOYEHHOE MNepBUYHOE 3aKpPbITUE paHbl WUAW 3aKpbITUE NYTeM Ha/lO0MEeHWS BTOPWUYHbLIX LIBOB B
6O/IbIUMHCTBE KAMHUYECKUX CNy4YaeB, CYLLECTBYET CAUWKOM Masio AaHHbIX, AEMOHCTpUpYoWmMxX bonee
BbICOKYIO 4YacTOTy paHeBoOW WHOEKUMM nNpu  He3amea/UTeNbHOM NEepPBUYHOM 3aKPbITUM  PaHbl.
MepBUYHOE 3aKpbiTME paHbl He Moka3ano 60nee BbICOKUN PUCK paHEBON MHPEKUUU NpU PasinUUHbIX
paHax BbICOKOIro pPUCKa, BK/IOYasA YKYCbl maekonutatowmx [73, 74], MMHHO-B3PbIBHbIE aMMyTaLUU HUKE
KONeHHOoro cyctaBa [75], oTKpbiTble nepenombl [76-78], ocnoxKHeHHbIM anneHamumt [79, 80], 6oeBbie
coyeTaHHble OTKPbITble NOBPEXKAEHMA X1BoTa [81], a TaKXKe NUAOHMAANbHbIE KONMYMKOBbIE KUCTbI [82]. B
TO Ke BPems, C KOHCepPBaTUBHOW TOUYKU 3PEHUSA, OTCPOUYEHHOE NepPBUUYHOE 3aKPbITUE PaHbl NPUBOAUT K
CHUMKEHUIO pUCKa paHeBon UHbeKuun. OTcpoyYeHHOe MepBUYHOE 3aKpbiTUe paHbl ABAAETCA
CTaHAapTHOW METOAMKOM MPU paHax BOEHHOro BPEeMEHMW, Kakaas M3 KOTOPbIX paccMaTpuMBaeTca Kak
3HAYMMO KOHTaMMHMpPOBaHaA. MWMcnosib3oBaHME OTCPOYEHHOrO MEePBUYHOrO 3aKPbLITUA B pesy/bTaTte
MOKa3aNo OYeHb HU3KUIM PUCK PasBUTMA paHeBOM MHPEKUMM Aaxke NPU paHax C BbICOKMM PUCKOM
UHOULMpPOBaHNA. MccneaoBaHMe NO pesynbTaTaM BbeTHaMCKOM BOMHbI MOKa3ano, YTo paHeHus,
noJiydeHHble OT JIOBYWIEK NyHAXMU (punji stake - 6ambyKoBble KO/bA, CNpATaHHble B TpaBe, B AMe
pa3sMepomM CO CTOMy, HepeaKo CMasaHHble ¢eKannamm WAM MepTBEeYMHOM — npuUM. nepes.),
NnpoJieYeHHble MyTEM OTCPOYEHHOIO MEPBMYHONO 3aKPbITMA pPaHbl, MOKa3ajn YacTOTy BO3HWKHOBEHWSA
MHOEKUUKN TONBKO B 2% c/yyaes, B OT/IMYME OT MOYTM MOTOJI0BHOMO Pa3BUTUA UHOEKLUU Y TEX, KOMY
TaKasa TaKTMKa He npumeHanacb [83]. O6cepBaLMOHHbIE UCCAEA0BAHUA MUPHOTO BPEeMEHM MOKasanu
aHaNorMYHble pesybTaTbl NPU APYrMX BUAAX KOHTaMUHUPOBaHbIX paH [84].

PexkomeHoayus

BoNbWMHCTBO paH moxeT OblTb 6He3onacHO u3neyeHo nyTem ObICTPOro NEPBUYHOTO 3aKPbLITUA.
3HaunUTeNbHO KOHTAMUHUPOBAHHbIE PaHbl AO/XKHbI BbITb TAMNOHMPOBAHbI B OTKPLITOM COCTOAHUWN ANA
obecneyeHmnn 3aKpbITUA NYTEM Ha/IOKEHUSA MEPBUYHBIX OTCPOYEHHbIX UM BTOPUYHbBIX LUBOB. YposeHb
pekomeHOayuu — 1B.

B TaGnuge 3 npeacrasseHbl 6asoBble npuHUUNbl BeaeHMA paH B 3aBUCMMOCTHU OT TUNa.



Tabnuua 3. basoBble NPUHLUMNDbI Be4EeHUSA pPaH.

Tun paHesl JAaeneHue uppuzayuu Ob6vem uppuzayuu 3akpsimue
Yucran Huskoe Manbiii MepBnyHoOEe
[pA3Has Bbicokoe Manbiii MNepsnyHoe
KoHTamunHMpoBaHHanA Bbicokoe BonbLoli OTcpoyeHHOe nepBuYHOe

- Ecnu 8o3HUKaem gonpoc 8 onpedeneHuu, K KAKOMY U3 08yX CMEMHbIX mUnos8 omHocumca OaHHAA paHa, ciedyem 0ename 8bI60p 8 rosnb3y
«bosnee epA3HOLU».

- Ecnu pe4b udem o paHe nodmoiwevHol unu naxosol obaacmu, cnedyem cvumame ee 2pA3HoU.

- Jllobyto paHy 6 cpokax 6osnee 8-12 yacos (24 yacos e cayyae ¢ paHaMU AUYa) caedyem cyumame KOHMAMUHUPOBAHHOU.

- Jllobyto ywubneHHy paHy (803HUKWYIO 8 pe3ysbmame CMOosIKHOBEHUA 08yX mes) cnedyem c4umame 2pA3Hol 8He 3a8UCUMOCMU OM CPOKO8
u noKanusayuu.

- YKycbl #usomHbIX U Yes08eKa npu Aobol 10KaAu3ayuu, Kpome aAuya, 00MHHbI PACCMAMPUBAMbCA KAK KOHMAMUHUPOBAHHLIE.

CpOKuU 3aKpbimua paHol

HecmoTps Ha To, 4TO BO/IbLLIMHCTBO paH obcemeHeHbl bakTepmuamu, pa3BUTMe MHGEKLUUM MaNOBEPOSATHO
npuM KoaudyectBe OaAKTEpUi MeHblue 10° Ha rpamm TKaHu [85]. Bosnee paHHME ucCCnedoBaHMA Ha
KMBOTHbBIX MOKa3a/o, YTo GaKTepuanbHOe YMCNo, npesbiwatoliee 10° KONOHUEOBPA3YIOWMX eANHUL,
BO3HMKAET B paHe TPaBMaTMYECKOro MPOUCXOXKAEHUA B TeyeHne 5 yacos nocne nospexkgeHuna [86]. B
Te4yeHne MHOrMX NeT nepuos BpeMeHW 5 4YacoB CYMUTANCA «30JIOTbIM MEPUOLOM», MOCAe KOTOPOro
npeanonaranocb, YTo PUCK PasBUTUA MHOEKUMM KaTacTpoduueckn BospactaeT. OgHO mccnegoBaHue,
NoCBALEHHOEe paHam KUCTU M npeaniedbs, ¢ HebonblWMM pa3smepom BbI6OPKKU, NOKA3aNo 3HAYMTENIbHO
60/1blIyI0 MHPULMPOBAHHOCTb PaH, JIeYeHUE KOTOpbIX HayaTo nocine 4 dacos [87]. [pyroe ke
nccnenoBaHME BbIABUMAO OTCYTCTBME PA3/IMYMA B 4AcTOTe PasBUMTMA WMHPEKUMW Npu paHax KUCTU B
3aBUCUMMOCTU OT BPEMEHM Hayasa JieyeHus, BnaoTb Ao 18 yacos [88]. AHanorMyHoO 3TOMYy, elle OAHO
nccaefoBaHWe NoKasaso OTCYTCTBME POCTa YacTOTbl OCNOXHEHWI B paHe Npu 3aKpbITUM ee yepes 19
yacoB nocne nospexaeHua [89]. Lammers u coasT. [90] onucanu NoBbIWEHNE PUCKA Pa3BUTUSA
MHbeKkuun yepes 10 yacoB (8 yacoB npu paHax KKCTM). B HepaBHem KoKpeiHoBcKOM 0630pe
nonbiTaMCb CPaBHUTb METOAUKU NEepPBUYHOrO 3aKpPbITUA U OTCPOYEHHOro NepBUYHOrO 3aKpbITUA He
YKYLUEHHbIX TPaBMaTUYECKMX paH B TedeHMe 24 yacoB Noc/ie NoBpeXKAeHUs, 04HAKO He 6bl1o HalaeHo
nccnefoBaHU, COOTBETCTBYIOLLMX KPUTEPUAM BKAtOYeHMA [91].

PexkomeHOayus

BOJIbLIMHCTBO YACTBIX PaH MOTyT HbiTb 6€30MacHO 3aKpbITbl B TeYeHWe 6 YacoB Moc/ie NOBPEXKAEeHUs, a
paHbl NMLA W BOJOCMCTOM 4YacTW ronoBbl — B TeyeHMe 10 4YacoB nocie MNOBPeXAeHWUA. YposeHb
pekomeHoayuu — 1C.

Memo0d 3aKpbimus paHel

Ncnonb3oBaHue 6MOMOTMYECKOro Kaes (OKTUA-2-UMaHOoaKpunaT) Aaa 3aKpbiTua Hebonblimx paH
NoaAep*KUBaAETCA NIMTEpPaTypPHbIMU AaHHbIMM [92-95]. 3aKpbiTMe paHbl C MOMOLLbIO KieAa MOXKeT
npoucxoauT bbicTpee, YeM HasioXKeHue LBOB, U MPM 3TOM NPUYMHAET MeHblle 60au. Beuiectsa ana
CKNenBaHMA TKaHel yaobHbl An1A TPaHCMOPTUPOBKM U MPUMEHEHUA. PaHbl ¢ 60/bWINM HaTAMKEHMEM
TKaHel MMeloT 60/bLUYI0 YaCcTOTy PacXoXAeHUA NPU NPUMEHEHUU KNes, B CPaBHEHUU C HaNOXKEeHUEM
weos [96-97].

XMpYypruyecknii NNacTbipb MMEET HaMMEHbLUYIO CUAY HaTAXEHMA MO CPABHEHUIO C NBbIMU APYrMMM
cnocobamm 3aKpbITUA paHbl U, Kak cneactsne, HaMbobLYO YAacTOTy PacXxoXaeHuA Kpaes paHbl [98].
MpM nNpMMEHEHWMM Ha paHax C ManbIM HaTAKEHWEeM TKaHel pe3y/abTaTbl COMOCTAaBUMbI C
N30/MPOBaHHBIM WUCMOAb30BaHNMEM 6Buonornyeckoro Knes [99]. Xupypruyeckuid nnacTbipb cneayet



HaKnagblBaTb C OCTOPOXKHOCTbIO, 6e3 pedopmupylollen HarpyskM Ha Koxy, ocobeHHO npu
MCMNO/NIb30BaHNM aAre3nBHbIX areHToB (HanpuMmep, HaCTOMKM BEH30MHA), TaK KaK 3TO MOKET NPUBECTM K
06pasoBaHUIo BOAAbIPEN.

MeTogMKa «conocTaBieHMA Bonocamu» 6Oblla OnNMcaHa WM PEeKOMEHAOBAHa ANA 3aKpbliTUA paH
BOJIOCMCTOM YacTu rosioBbl [100, 101]. Bonocbl ¢ Kaxaoro M3 Kpaee paHbl MOryT 6biTb CBA3aHbl UK
CKpY4YeHbl U 3apUKCUPOBaHbI C MOMOLLbIO LiMaHOAKpMAaTa. 3Ta MeToanKka Hanbonee adpdekTnBHa npu
HebOoNbLIMX paHax, MOCKO/AbKY CONOCTABAAET TO/NbKO MOBEPXHOCTHbIE CNOM KOXM U He obecneymsaeT
J0CTaTo4YHbIM remocTas [102].

Xupypruyeckme CKOBKM M LWBbI, BO3MOXHO, MOKa3blBAtOT OAMHAKOBYKD YACTOTy 3aXKMBNEHWUA pPaH,
BO3HWMKHOBEHMA pPaHEBOM MHOEKLMM U pacxoxKaeHua padbl [103], xoTa oAMH NpoBeAeHHbI MeTa-
aHaNM3 HATA/IKMBAET HA MbICb O Hoslee BbICOKOW YacToTe pPaHEBOW MHOEKLMWU NpU UCNOAb30BaHMMU
CKOBOK B opToneamyeckort xupyprum [194]. CwwuBatowme npucnocobneHns 6onee npocTbl B
06palLeHMM, YeM LLIOBHbIM MaTepuan, oAHaKo 6osiee rPOMO3LKN A/1A NEePEHOCKM U NPUBOAAT K Bonee
HU3KOMY KOCMETUYECKOMY 3D DEKTY.

3aKpbiTME paHbl BCerga A0/MKHO MPOM3BOAUTLCA C YYETOM KOCMeTuyeckoro sddekta. Ha BuanmbIxX
06.1acTAX Tena, TakMxX Kak NL0, 3aKpbITME PaHbl AOMKHO NPOU3BOAUTLCA, MO BO3MOMKHOCTU, C NOMOLLbIO
Knea, XMPypruyeckoro naacTbipa AU KOCMEeTUYeCKUX WBoB. HUKoraa He cneayeT MCNo/ib30BaTbh CKOBKK
Ha 3Tux obnacTax.

PexkomeHOayus

[ns 60nbWMHCTBA NPOCTbIX PaH MCMO/b30BaHUE Knea obecneymBaeT yA0BAETBOPUTE/IbHBIN pPe3yabTar,
O4HAKO nNpu 6onee CAOXKHbIX paHaX, TPEGYIOWMX 3aKpbITUA C ONpPeAeNeHHbIM HaTAXKEHMEM,
MCNoNb30BaHMeE CKOBOK MM LWBOB ABAAETCA NPeANOYTUTENbHBIM. YPo8eHb peKomeHOayuu - 1A.

Mocnedyrowuii yxoo 3a paHoli

Korga oueHKa 1 edebHble Npoueaypbl 3aBepLUeHbl, BaXKeH yxo4 3a PaHoi ANA ee 3aLMTbl U YCKOPEHUS
npouecca 3a*KUBNEHNUA.

MopaepskaHue BNaXHOWM cpedbl B paHe (B MPOTMBOBEC CYXOW cpene) ABAAETCA AOrMaTOM B MPaKTUKe
NleyeHna M yxoda 3a paHamu co BpemeH ctatbm Winter 1962 roga, nokasasllen, YTO MOBbILWEHHAA
B/IA*KHOCTb cnocobcTByeT 3axmBaeHuto paH [105]. 3To 6b110 NOATBEPHKAEHO MHOTMMU NOCAEAYOWMMM
nccnepoBaHnamm [106-108]. 910 nydywe BCero AOCTUraeTcs MPU WUCMNOJSIb30BaHUKM cnaboagresnBHbIX
NOBA3OK MM NONYNPOHMLAEMbIX MJIEHOK. B yCNOBUAX OrpaHMYEHHOCTM PECcYpPCcoB B/AXKHaA UK Cyxas
NnoBA3Ka UM HaHEeCeHUe Masn C aHTMBMOTUKOM By YT ABNATLCA Pa3yMHOM 3aMeHOIA.

HecmoTps Ha TO, YTO MpefoXpaHeHWe paHbl OT KOHTaMMHAUMKM M UCMO/Ib30BaHWE COOTBETCTBYHOLLMX
MOBA3OK C LE/bl0 KOHTPO/A 3KCCYAAUMM MOKET NPeACTaBAATbCA NPAKTUYECKM 3HAUMMbIM, HeaaBHUE
0630pbl U3MEHMAN 3TU NpeacTaBaeHuA. B cuctemHom o63ope 2011 roga He 661710 06HaAPYKEHO HUKAKUX
[OKa3aTeNbCTB TOrO, YTO OAMH BWA NepeBsizkM Obln nydwe, Yyem 060N OPYroi, YTo YKpbITUE PaHbl
nydwe ana npodUNaKTUKM MHPEKLUUKM, Yem ocTaB/ieHue ee 6e3 MOBA3KM, UM UYTO Kakon-nbo tun
NnoBA3KK ycKopaeT pybuesBaHue, KynupyeT 6onb, 601ee KombopTeH ANA NaUMEHTOB MAn 6onee nerok
ansa ypanenua [109]. Npeablaywme 0630pbl HE BbIABUAN HUKAKUX NPEUMYLLECTB TOTO MW MHOTO TMNa
NOBA3KM NpU TpaBMaTUYeCKUx paHax [110]. B To »Ke Bpems, PUCK OC/IOKHEHHOTO TeYEHUsA NPU YKPbITUK
paHbl, 0COBEHHO B AMKUX YCNOBMAX, YNCTbIM NEPEBA3OYHLIM MaTepuanom, npeacraBaseTca ropasao
6osee HM3KMM. B KOHUE KOHLOB, MOBSA3KA MOMOraeT B JiIeYEHUW, 3alMLLAs pPaHy OT KOHTaKTa C



BPEAOHOCHbIMW CYyBCTaHLUMAMU, TAKMMM KaK MoyBa U OpraHMyYeckne martepuasnsbl, a Takxke abcopbupyert
paHeBOW 3KCCyaaT.

PekomeHOayus
BnakHble ycnoBMA B paHe CNOCOOCTBYIOT ee /ydllemy 3aXKUBEHUI0. YposeHb pekomeHoayuu — 1C.
PekomeHOayus

YucTan 3awmLiatolLan noBsa3Ka Ha paHe MOXKET BbiTb NOIe3HOW B 3aTPYAHEHHbIX YC/I0BUAX OKPYKatOLLEN
cpepnbl. YposeHb pekomeHoayuu 2C.

Obwue pekomeHOayuU o se4eHUIo pe3aHbIX PaH.

BOMBLWMHCTBO pe3aHbiX paH MoryT 6biTb 6€30MacHO 3aKpbiTbl B AMKUX YC/IOBUAX. 3HAYUTENbHO
KOHTaMWUHUPOBaHHbIe pPaHbl [AO0/MKHbl OCTaBAATLCA OTKPbITbIMU UM TaMMNOHMPOBATLCA CYXMM WU
BNAXXHbIM NepeBA30YHbIM MaTepuanom. Yucraa, HO HecTepuabHas cpeda ABAAETCA aAeKBaTHON AnA
BeAEHUA paHbl. ABHO OEBUTANM3MPOBAHHbIE TKAHW O0/KHbI ObiTb MCCEYEHbI, €CIN 3TO MOXKET bObITb
caenaHo 6esonacHo. MHopoAaHble BKAOYEHUA AO0MXKHbI 6biTb yAaneHbl U3 paHbl, HO B TOXe BPemMa He
cneflyeT paclWnpATb paHy C LeNbio U3BAEYEHUA UHOPOAHbLIX TeN, HEe BU3YaNU3NPYIOLLMXCA MNONHOCTbIO
npu 6epexxHOM nccnenoBaHUM paHbl. PaHa goaXHa ObiTb HA paHHEM 3Tane NPOMbITa NMUTbLEBO BOAOMN.
He cneayet no6aBnaTb HUKAKMUX BELLECTB B XWAKOCTb A/1A MPOMbIBAaHUA UAN HAaHOCUTb UX Ha paHy.
TKaHeBble KaesAwme cocTasbl ABAAOTCA 3ODEKTUBHbIMU NPU paHax, TpPebyrlnx 3akpbiTua 6e3
HaTa)KeHuA. LUBbI MAM CKOOKM [OMKHbI MPUMEHATLCA NpuM 6onee CAOXKHbLIX pPaHax, Tpebyromx
HaTAXEHMA TKaHel Npu 3aKpbITUK. CKOBKM HUKOrAa He AONXHbI UCMONb30BaTLCA Ha NMLLE.

CCAQMHbI
PexkomeHOayus

Momolb NpU ccagvHax AO/KHA OKa3blBaTbCA COMNACHO TEM XKe PEKOMEHAALMAM, YTO M NPU pes3aHbixX
paHax. OHW [AO/KHbI ObiTb CKOpee YKPbITbl HEeaaresMBHOW MOBA3KOW, Yem yWwwTbl. YposeHb
pekomeHOdayuu — 1C.

HATEPTbIE MO30/IN

Mo30aKn ABAAIOTCA MOBCEMECTHBIM M HEaAEeKBATHO HapyllalowumMm paboTocnocobHOCTb BUAOM paH B
3aTpyAHEHHbIX ycnoBusax. B 063ope mMeaMLMHCKMX PUCKOB BO BPeEMS MelliMx nepexogos no Tpone
Annanaueii (The Appalachian Trail) ckasaHo, 4To Mo30AMUK cTON CTpaaaeT 64% 13 Bcex NeLmnx TypuUcTos
[111]. 3a 12-mecauyHbIii Nepuos NepBo onepaunm no ocsoboxKaeHuo Mpaka YactoTa BO3HMKHOBEHMA
Mmo30/1eli cton coctasunaa 33% [112].

Mo30onm — ApKMIN Npumep Ans MAACTPauMK adopmuama «rpamm NpPodPUNAKTUKM PaBeH KWUorpammy
neyeHua». Ucnonb3oBaHMe OAMHAPHOIO WAW ABOMHOIO HOCKA, OOCTAaTOYMHOIO AN OTBEAEHWs BAaru,
npeacTaBaseTca MOJe3HbIM A1 NpefoTBpalleHns noasaeHuMa mosonen [113, 114]. OgHo
nccnefioBaHMe MOKas3ano 3HAUYUTENIbHOE CHUMKEHMEe 4acToTbl obpa3oBaHMA mMo30nei y 6eryHoB npwu
NCNO/Ib30BaHMM aKPUJIOBbIX HOCKOB, B CPaBHEHMM C HOCKamu M3 xsonka [115]. Apyroe nccnegosaHue
MOKAa3an0 CHUXKEHWE KOJIMYECTBa U TAMKECTU MO30Jeil NPU MUCNOAb30BaHUM AOMOJHUTENIbHOIO TOHKOMO
NMONM3CTEPOBOro HOocKa noA obbluHbIM [116]. CywectByeT cnabaa goKasaTenbHana 6asa B NoAAepPXKKY
NPOdUNAKTUYECKON POIM MOJIECKUHOBOW «4YEPTOBOM KOMW», HaKNeeKk M3 AyoAepma, aaresvBHOro
NAacTbips, 3IMOJIIMEHTOB, HAaCTOMKM BEH30MHA UK NPUCLINOK Ana 0byeu. B aBoliHom cnenom nnauebo-



KOHTPOIMPYEMOM UCC/Ie0BaHNN HaHECEHME Ha CTOMy aHTMNepCcnupaHTa Ha ocHoBe antoMuHuAa (20%
pacTBOpP a/lOMUHUA XJopuaa rekcarmagpata 6e3 aMoN/IMEHTOB MAM apOMaTM3aTOPOB) B TEYEHUE, KaK
MUHUMYM, TPEX AHEel noapan cokpauwano obpasoBaHMe Mo30/1eil Ha 27% no cpaBHeHWUIO ¢ niauebo
[117].

MenKkne mosonu (<5 MM B guameTpe) M TOYKM Hambonbllero TpeHWA AOMKHbI ObiTb 3alMLEHbI
NPOTEKTMBHbIM MaTeEPMaNoOM, TAaKMM KaK Noa/ioxka B Buae 6ybnuka (Hanpumep, M3 MONECKMHOBOW
«UYEPTOBOM KOXWN»), NAM YKPbITbl TMAPOresem Uam rmapoKoaaonaHbIM naacteipem. Mo3oan 6onee yem
5 MM B gMameTpe JO/KHbl 6biTb APEHMPOBaAHbI, HO 6e3 UCCeYeHMA CTEHKM My3bips, a 3aTem YKpPbITbI
TMAPOKO/MIOMAHBIM  UAU  TUAPOTeNeBbiM MNAACTbIPEM WAW  WMX  3SKBMBANIEHTaMW (BasesIMH UK
aHTMBaKTepManbHasA Masb, 3aKpbITas CBEPXY NOBA3KOMN UM MONIECKMHOBOM «4epTOBOM KoxKeli») [118].

CywecTtBytoT cnabble A0OKa3aTeNbCTBa B NOALEPKKY MCNONb30BaHMA TKAHEBOTO NNACTbIPA 418 Se4YeHuA
mo3sonen. OgHO uccnefoBaHME MPOCNEKTUBHO OUEHMBANO MPUMEHEHME 2-OKTWU/LMAHOAKpWAaTa B
CPaBHEHMM CO CTAaHAAPTHbIM JeYeHMEM U BblABUAO BONbLWNIK NPOLLEHT ANCKOMOPTA, CBA3AHHOMO C
nposeAeHvem npoueaypbl NpU  OTCYTCTBUM  Jle4ebHbIX MNPEeMMyLLecT8 MNpW  UCMOJIb30BaHUU
2-OKTU/LMaHoaKkpunata [119].

PekomeHdauyus

MpodurnakTMKe mo3onel cnocobCTBYIOT UCNO/Ib30BAHME COOTBETCTBYHOWEN 06yBM M obecneyeHmne cyxmx
YCA0BWI ANA CTOMbI, BKAOYasA NPUMEHEHWE BNarooTBOAALLMX HOCKOB. YposeHb pexkomeHoayuu — 1C.

PekomeHdauyus

Hebonbwne mo3onu (<5 mm B AgMameTpe) U MecTa YCUAEHHOTO HaTUPaHUA A0/KHbI BbiTb 3aLUMLLEHDI
NPOTEKTUBHLIM 371eMeHTOM B ¢opme bybanKa (Hanpumep, MONECKMHOBOM «4epTOBOW KOKel)) Mau
MOKPbITbI FTMAPOreseBoO UAN FOAPOKONONAHON NOBA3KON. YpoBeHb pekomeHaaumm — 1C.

PexkomeHOayus

Mosonun 6onee 5 Mm B AnameTpe AONKHbI ObiTb APEHUPOBaHbI, HO 6e3 yaaneHusa CTeHKMU nysbipsA, a
3aTeM MOKPbITbI TMAPOKOANONAHBIM U TMAPOTENEBbIM MAACTBIPEM UAN €r0 3KBUBAJIEHTOM (BasenuH
WA aHTUOAKTEpPUANbHAA Masb, HAHECEHHbIE Ha MOBA3KY MOJIECKMHOBYIO «4YEPTOBY KOXY»). YposeHb
pekomeHOayuu — 1C.

OXoru

CyLLecTByeT HEXBATKA BbICOKOKAYECTBEHHOM A0Ka3aTeibHOW 6asbl 1 pa3paboTKM pekoMeHAaunin no
OKa3aHWI0O MOMOLLM MPU OXOFOBbIX PaHaX B AUKUX YCNOBMAX. [IpoOMbiBaHWE WAM MOrpyXeHue
ODOMKEHHOM YacTM Tena B XOJIOAHYIO Bogy MOKasano Xopowuin 3PPeKkT no ymMeHbLUeHUto
pacnpocTpaHeHMa O¥Xora M MOMOraeT ymeHblwnTb 601b. CneayeT cobnogaTb OCTOPOMKHOCTb, YTOD He
OONYyCTUTb 0OMOPOXKEHUST TKaHel u runotepmun [120]. HepgaBHM cUCTEMHbINM 0630p NOBA3OK Mpwu
NMOBEPXHOCTHbIX WM HernyboKWx oxorax MNpPOAEMOHCTPUPOBAJ, UYTO MCMO/b30BaHWE cynbdoanasmnHa
cepebpa cTabunbHO OblO CBA3AHO € bosee cnabbiMy pe3ynbTaTamu B MaaHE 3aXKMBJIEHWUSA, YEM MpPU
MCNONb30BaHUN BUMOCUMHTETUYECKMX NOBA3OK MM NOBA3OK C CU/IMKOHOBbLIM MOKPbLITbIMEM, B TO BPEMSA
KaK OXKOru, NpoJieYeHHble C UCNOJIb30BAaHUEM TMAPOreNa UMENN Nydlume pe3yabTaTbl 3aXKUBAEHUA, YeM
MpwW UCNoIb30BaHUM CTAHAAPTHbIX NOBA3OK [121].

UMpKyNApHble OMOMM  MOMYyT MPMBOAMTb K pPasBMTUIO KOMMApPTMEHT-CMHAPOMA  BC/AeACTBUE
caaBauBatowero apdeKkTa B pesynbraTe 0b6pasoBaHUA cTpyna. MauMeHTbl C UMPKYASPHLIMU OXOramm



AO/KHbI Ha6l1|O,El,aTbCFI Ha npeameT pPasBUTUA KOMMAPTMEHT-CMHAPOMA. Y 3TUX MNAUMEHTOB MOXKET

noTpeboBaTbCA HEKPOTOMMUSA.
PekomeHOayus

3a UCKNoYeHMeM PYTUHHOW NOMOLUM NPU paHax, ONMUCaAHHOW Bbille, Mbl HE MOXEM AaTb cneunudUuyHbIX
peKOMEHAALMI  OTHOCMTE/IbHO MOMOLUM MPU  OMKOFOBbIX pPaHax Ha OCHOBe CyllecTByloLleit
[0oKaszaTesibHoM 6as3bl.

PekomeHOayus

Mpy UMPKYAAPHbIX OXOrax C PUCKOM pPa3BUTUA KOMMAPTMEHT-CMHAPOMA, CcaeayeT MPoOu3BOAMTb
HEeKPOTOMMUIO. YposeHb pekomeHOayuu 1A.

MPO®PUNAKTUKA UHDEKLIUUN

O6wWwmniA NPUHUMN BeaeHMA paHbl — TWATENbHbIA €e MOHWUTOPUHI BHE 3aBMCMMOCTM, MPOBOAMAACH
aHTMBbMOTMKONpOodUNaKTUKa MAK HeT. OCNOKHEHUA MOTYT Pa3BMBaTbCA BbICTPO WAM MO BANOTEKYLLEMY
cueHaputo. OHUM BKIOYAKOT MECTHYIO BTOPUYHYIO MHOEKUMIO, HEpPaACNo3HAaHHOE NoBpeXAeHME yBOKUX
CTPYKTYP W CUCTEMHble MPOABAEHWUA, KOTOpble MOryT BO3HUKHYTb BCAEACTBME T[EMATOTEHHOMO
obceMeHeHUs opraHM3Mamu, NONaBLLIMMK B PaHy.

3a MCKNOYEHNEM KOHKPETHbIX KaTeropui paH, CYLLECTBYET HMYTOXHOE KOJIMYECTBO A0KA3aTeNbCTB B
noaAep KKy PYTUHHOIO CUCTEMHOIO UCMO/Ib30BaHUS aHTUONMOTUKOB B NPOPUNAKTUYECKUX LEeNAX NPOTUB
paHeBON UHPEKUMU. 3HAUYMMOE UCKIIOYEHUE — 3TO OTKPbITbIA Nepenom, Npu KOTOPOM HemeasieHHoe
Ha3HaYeHMe aHTUOMOTUKOB 3HAYUTE/IbHO CHUMKAET 4YacTOTy BO3HMKHOBEHMUA MHbeKuuu [54, 122]. 31o
MMeeT 0COBEHHOoe 3HayeHWe, Y4YMTbIBaA BbICOKMA PUCK OC/IOMKHEHWI, CBA3AHHbIX C NOCAeAYHLWUM
pa3BUTMEM OCTEOMMENUTA.

daKTUYeCKM BCe OTKPbITbIe pPaHbl KOMOHU3MPYIOTCA MWKPOOPraHM3MamMu, HO, Kak npasuio, 6es
KNAMHMYeckux nocnepctenii [123]. Hannume 6GaKTepuasbHbIX KONOHMIA B paHe He O3HayaeT
MHOULMpPOBAHWME.

CUCTeMHbI  00630p OTHOCUTENIBHO YKYCOB MJIEKOMWUTAIOWMX MOKasaa CTAaTUCTUYECKM 3HauyMmoe
CHUEHMEe 4acToTbl MHPEKUUM NpU NPOoPUIaKTUYECKOM UCNOb30BAaHUM aHTMOMOTUKOB MOCNAEe YKyCOB
YyesioBEKA, HO HEe MOC/e YKYCOB KoLleK uan cobak, 3a UCKAoYeHNneM yKycoB B 061actu Kuctu [124]. boino
BbIABJIEHO  CTAaTUCTUYECKM 3HAYMMOE  CHUXKEHME 4YacTOTbl BO3HWMKHOBEHMA  MHQEKUMM  Npu
NPoduNaKTUYECKOM MUCMOIb30BaHMM aHTUOMOTUKOB NOC/IE YKYCOB M/IEKOMMUTAIOLLMX B 061aCTU KUCTMU.

B TO e Bpems OTMEYEeHO, 4YTO eCTb [OKa3aTeNbCTBa B MNOAAEPXKKY MECTHOrO WCMO/b30BaHUA
aHTMBNOTMKOB AN1A obecnedveHns 3asKNBAEHMUA PaHbl U CHUKEHMA pUCKa HbeKkuun [125-127].

PekomeHOauyus

CuUcTeEMHOe JleyeHWe aHTMOMOTMKaMM MOKa3aHO NPW HaJMUYMKU  OTKPLITBIX MEepesomMoB. YposeHb
pekomeHOayuu 1A.

PekomeHOayus

CuctemHoe fieyeHne aHTMBMOTUKaMM NOKa3aHo NPU YKyCax 4esioBEKa. ypOGEHb pEKOMEHdGL‘UU 1B.



PexkomeHOayus

CucteMHoe fledeHne aHTMBMOTMKaMM NOKa3aHo NpU yKycax MAeKonUTaloWwmx obaactn KUCTU. YposeHb
pexkomeHoayuu — 1B.

PekomeHOayus

MecTHOe Mcnosb3oBaHME aHTUOMOTUKOB MOMKET CNOCOBCTBOBATL 3aXKMBIEHMIO PAHbI U CHUMKATbL YaCcTOTy
pa3BUTMA MHPEKLMU C ManbiM PUCKOM NOBOYHbIX 3DEKTOB Y MALMEHTOB NPU OTCYTCTBUMU ANNeprum.
YpoeeHb pekomeHoayuu — 2C.

CyuiecTByeT HeboblOe KONNYecTBO ybeauTenbHbIX A0Ka3aTeNbCTB B NOAAEPMKKY NPOPUNAKTUYECKOro
MCNONb30BaHUA aHTUBUMOTUKOB MNPWU OXKOroBbiX paHax. OAMH cucTeMHbli 0630p npMBOAMUT K
3aKNIOYEHUIO, YTO MECTHOE MCMOo/b30BaHWe cyibdoamasmHa cepebpa KOppenmpyeT co 3HaYMTE/IbHbIM
BO3pacCTaHMEM YacTOTbl BO3HUMKHOBEHMA MHGOEKLMM B OXOroBbIX paHaxX B CPaBHEHWW C OBbIYHbIMMK
noBA3KamMM WKW nepecagkon Koxku [128]. IToT e 0630p NPUBOAMUT K 3aKAOYEHMUIO, 4YTO HeT
[OCTaTOUHbIX A0Ka3aTe/NbCTB A1A TOro, Ytob AaTb YeTKME 3aK/YEHWA OTHOCMTENbHO CUCTEMHOrO
MCNONb30BaHUA  aHTUBMOTMKOB. [pyroii cucTeMHbli 0630p 03BYy4YMBAeT, UYTO  CYLLECTBYIOT
He3HauuTe/bHble [0Ka3aTe/bCTBa B MOAAEPMKKY MCMO/b30BaHUA MOKPbITbIX cepebpom MOBA30K MU
APYTMX MECTHbIX areHToB A4 NpeaoTBpalleHns nHpekumnmn [129].

PexkomeHOayus

CuctemHoe feyeHMe aHTUOMOTMKAMM  He MOKasaHo Aas NPOGUNAKTUYECKOTO MNPUMEHEHUs MNpu
OXKOTOBbIX paHax. YposeHb pekomeHoayuu — 1C.

PexkomeHOayus

CynbdoamasnH cepebpa MOXKET HEraTMBHO BAMATL HA 3a*KMBIEHWE M MPUBOLMUTL K POCTY YacTOTbl
pa3BUTMA NHDEKLMN. YposeHb pekomeHOayuu — 1A.

PAHEBbIE UHPEKLIUU

[axke Npu NpaBUIbHOM BEAEHUWN PaH, CYLLECTBYET PUCK Pa3BUTUA MHEKLMM, cocTaBaAloWwmMi oT 1% ao
12% [130].

Mpn HanUuMM COOTBETCTBYIOWLErO WHCTPYMEHTApMA W HaBbIKOB, 3aKpbiTas paHa C MNpuU3HaKamu
MHPEKLMM O0NKHA 6biTb OTKPbITA, Ato6ble THOMHbIE MOAOCTU AO/KHbI ObiTb APEHUPOBaHbI. ITH
MaHUNYAALMWU YAYYLLAT NOJIOKUTENBbHbIN 3QPEKT OT NeveHna aHTMBMOoTMKamMn 1 obecneyaTt 60/bLUNIA
KoMbopT naumeHTy. Bo3BbILEHHOE MNONOMKEHWE MOPaXKEHHOM KOHEYHOCTM MOMKeT ObiTb MoaesHo,
0COB6EHHO NPWU HaNNMYUK BOCNAIEHMA NOAKOXKHOM KnetyaTkm [131].

MOCKO/IbKY MUKPOBMONOIMYECKOW UCCNef0BaHME HeZOoCTYyNHO, a MHorne WHbekuumn, Haubonee
BEPOATHO, ByayT Mo npupoae NOAMMUKPOOHbLIMM, NOKA3aHO MpPOBeAEeHUEe 3MMUPUYECKOW Tepanuu B
COOTBETCTBUM C KOHKPETHBbIMW YHWKANbHbIMU  OKPYXKAIOLWMMK  YCAOBUAMMK, COMPOBOXKAAOLLMMM
MHOULMpPOBaHNE (MOPCKME YCOBUSA, YKYCbl MIEKONUTAWOWMX U T.4.). Bblbop aHTMBaKTepuanbHoOro
npenapaTa TaKKe MOXET 3aBWUCeTb raBHbIM 06Pa3oM OT TOrO, KakMe BapMaHTbl eCTb B Ha/iMuUKU B
anTeyke HEOTNOMKHOW MOMOLLM. AMOKCUMUMAMH/KNABYNOHAT 4YacTo ABAAETCA NepBbiM Bblbopom npwu
MHOULMPOBAHHbBIX YKYCaX }KUBOTHbIX AN APYIMX UHPEKLMAX KOXKK U MATKUX TKaHen (MKMT) [132, 133].
MokcudnokcaumH npumeHum npu MKMT, BKAKOYaA YKyCbl KMBOTHbIX, Y MAUMEHTOB C ajnepruen Ha
NEHULMANNH, @ TaKXKe ABNAETCA npenapaTtom nepsoro Bblbopa nNpu MHPEKUMAX, CBA3AHHbIX C BOAHOM



cpepoit [134, 135], npu KOTOpbIX ecTb 60/bliafA BEPOATHOCTb FPAaMM-OTPULATENbHON MUKPOOHOM
atmonorum [136, 137].

Opyrve npuMeHMmble aHTUBMOTUKM MOTYT BK/IOYATb B ceba nepopanbHble LedanocnopuHbl BTOPOro
WUNN TpeTbero nokosieHna. OHM UMmetloT BOJblUYIO aKTUBHOCTb B OTHOLLEHUW TaKMX MUKPOOPraHU3MOB,
Kak Pasteurella ¥ opanbHble aHa’pobbl, a TaKKe aHaNOorMYHYl0 aKTMBHOCTb B OTHOLUEHWUU
CTadMNOKOKKOB M CTPENTOKOKKOB, B CPaBHEHMM C MpenapaTamu NepBOro MOKOMEHUA, TaKUMM KaK
uedaneKkcmH, AOKCULUMKANH U TPUMETONPUM-CyN1bPOoMeTOKCa3ol. HM oaMH KOHKpPETHbIM npenapaTt He
b6yaet aoctatoyHo addeKTUBEH BO BCEX CUTYauumAx. bonee Toro, AaHHbIe B NOAAEPMKKY MCMO/Ib30BaHUA
MHOTMX aHTUOMOTMKOB B KOHKPETHbIX KAMHUYECKMX CUTyauMsiX B MeHbLUen cTerneHu NoAKPennsatoTcs
PaHAOMM3NPOBAHHBIMU  KANHUYECKMMWU  UCCNeOBaHMAMM, HO B OO/sblield —  TPaKTOBKOM
6aKTEPUOSIOTNYECKNX NCCNEN0BAHUN B KOHKPETHbIX paHax AN KOHKPETHbIX OKPYKaKLWMX YC/IOBUAX.

3BAKYALMUA
PekomeHdauyus

MauMeHTbl C HUMKenepeYncIeHHbIMM BUAAMKN paH TPebyoT NOMOLLM, HEAOCTYNHOW B AMKUX YCAOBUSAX, U
[0J1>KHbI BbITb 9BaKyMpPOBaHbI. YposeHb pekomeHoayuu — 1C:

e Bce cnoxHble paHbl, rae He NpoM3BeeHO NepBUYHOE 3aKpbITUE

o  OTKpbITble Nepenomsbl

e  PaHbl C NOBPEKAEHHbIM NOA/IEXKALLMM CYXOXKMANEM, CYCTaBOM, HEPBOM W/IN COCYA0M

e PaHbl BCIeACTBUE YKYCOB MIEKOMUTAIOLLMX

e Jliobas paHa ¢ paHHMMW NPU3HAKaMWN MHPEKLLMN, eciv paHHee NPUMEHEHME COOTBETCTBYHOLLENO
aHTMONOTMKA HeZOCTYMHO

e  PaHbl C Nporpeccupyowmm passutmem MHGeKUUn Ha GoHe NpUMeHEHUs aHTUBNOTUKOB

e  PaHbl C KpYyNHbIM MHOPOLHbLIM TESIOM, OCOHEHHO €C/IM OHO OPraHUYEeCKOM NPUPOAbI

e  PaHbl C CUMNTOMaMMU CUCTEMHOWN MHTOKCUKaLMK (NUXopaZKa, HapyLEeHUA CO3HAHWA, LLOK)

e PaHbl B coveTaHUK C rMnoTepmmeit

e Kpenutupytowue paHbl (C ra3omM B MATKMX TKAHAX)

e  PaHbl CO 3HaYMUTENbHbIM KOJIMYECTBOM AEBUTAIN3NPOBAHHBIX TKAaHEN

e  PaHbl c pUCKOM CTONBHAYHOM MHbEKLMN, TPeDyoLLME MMMYHM3ALUN

e  YKylleHHble paHbl C MafieiLen BEpOATHOCTbIO MHOUUMPOBAHMA BelueHCTBOM

e O)KoroBble paHbl, CONPOBOXKAAOLWMECA YEM-TMOO U3 NEPEUYNCIEHHOTO:

WHranaLMoHHble NOBPEXKAEHUA AbIXaTe/bHbIX NyTEN

O’Koru rpyaHOM KNeTKu, 3aTpyaHALWMeE AblXaHne

3HaynTeNbHbIE OXKOMM KUCTEN, CTON, FEHUTANIUIA, CIM3UCTbIX 060104EK MK ML

LInpKyNApHbIE 0XKOIM, KaK YacTUYHble (2-3a cTeneHu), Tak U rybokue

Iny6okue oxorun > 5% naowanm tena

YacTuuHble oxoru (2-3a cteneHun) > 10-20% naowaam tena

NHOULMpPOBaHHbIE OXKOTU

OrKoru ¢ Hekynupyowmmeca 601eBbIM CUHAPOMOM

MopaKeHna moaHuel

dneKTpuYecKkue oxoru

0O 0 0 O O O 0O 0o o0 ©

Xnmmyeckune oxoru



3AK/TIO4EHNA
PaHbl ABNAIOTCA NOBCEMECTHOW NPUUMHONM 06paLLeHna 3a leyeHnemM B YCNOBUAX AUKOM Npupogpl. B To

Bpema KakK MHOrume paHbl B TAKMX YCNOBUAX /Ie4YUTb OTHOCUTE/IBHO MPOCTO, 3Ha4YUTE/IbHblIe TPYAHOCTU B

NeYeHNN MOTyT BO3SHUKHYTb MO NPUYNHE OKPYXKakoWnx YCJ'IOBVIﬁ KaK TakKOBbIX U BCheacTBne HeJOCTaTKa

TpebyembiXx PecypcoB. 3HAYMMO C/IOXKHble M TAKeNble paHbl A06aBAAOT TpygHOCTEM W MOTyT

NPeACTaBAATb Yrpo3y AR KU3HKU. Lienb, npeciefoBasluanca B LaHHOM 0630pe, cocTos/a B paspaboTke

,D,OKa3aTef|bHO-O6OCHOBaHHOI'O pykoBoAcCTBa no 6a3OBOMy BeAEHNIO pPaH B 3aTPyAHEHHbIX yCNOBUAX

OKpY»KatoLe cpeapbl.

JIUTEPATYPA

1. Leemon D, Schimelpfenig T. Wilderness injury, iliness, and evacuation: National Outdoor Leadership
School’s incident profiles, 1999-2002. Wilderness Environ Med. 2003;14:174-182.

2. Singer AJ, Hollander JE, Quinn JV. Evaluation and management of traumatic laceration. N Engl J
Med. 1997;337:1142-1148.

3. Flores AH, Haileyesus T, Greenspan Al. National estimates of outdoor recreational injuries treated
in emergency departments, United States, 2004—2005. Wilderness Environ Med. 2008;19:91-98.

4.  Mclntosh SE, Leemon D, Visitacion J, Schimelpfenig T, Fosnocht D. Medical incidents and
evacuations on wilderness expeditions. Wilderness Environ Med. 2007; 18:298-304.

5. Elliott TB, Elliot BA, Bixby MR. Risk factors associated with camp accidents. Wilderness Environ
Med. 2003;14:2-8.

6. Heggie TW, Heggie TM. Viewing lava safely: an epidemiology of hiker injury and illness in Hawaii
Volcanoes National Park. Wilderness Environ Med. 2004;15:77-81.

7. Heggie TW. Reported fatal and non-fatal incidents involving tourists in Hawaii Volcanoes National
Park, 1992-2002. Travel Med Infect Dis. 2005;3:123-131.

8. Montalvo R, Wingard DL, Bracker M, Davidson TM. Morbidity and mortality in the wilderness. West
J Med. 1998;168:248-254.

9. Gentile DA, Morris JA, Schimelpfenig T, Bass SM, Auerbach PS. Wilderness injuries and illnesses.
Ann Emerg Med. 1992;21:853-861.

10. Fraga AM, Fraga GP, Noordenbos J, et al. Beach and campfire burns: a site of pleasure and tragedy.
J Burn Care Res. 2010;31:184-189.

11. Guyatt G, Gutterman D, Baumann M, et al. Grading strength of recommendations and quality of
evidence in clinical guidelines: report from an American College of Chest Physicians task force.
Chest. 2006;129:174-181.

12. Scarfone RJ, Jasani M, Gracely EJ. Pain of local anesthetics: rate of administration and buffering.
Ann Emerg Med. 1998;31:36-40.

13. Brogan GX, Singer AJ, Valentine SM, Thode HC Jr, Giarrusso E, Hollander JE. Comparison of wound
infection rates using plain versus buffered lidocaine for anesthesia of traumatic wounds. Am J
Emerg Med.

1997;15:25-28.

14. Thomson CJ, Lalonde DH, Denkler KA, Feicht AJ. A critical look at evidence for and against elective
epinephrine use in the finger. Plast Reconstr Surg. 2007; 119:260-266.

15. Waterbook AL, Germann CA, Southall JC. Is epinephrine harmful when used with anesthetics for
digital nerve blocks? Ann Emerg Med. 2007;50:472—-475.

16. McCarron PA, Murphy DJ, Little C, McDonald J, Kelly OJ, Jenkins MG. Preliminary clinical assessment
of polyvinyl alcohol-tetrahydroxyborate hydrogels as potential topical formulations for local
anesthesia of lacerations. Acad Emerg Med. 2011;18:333—-339.

17. Hollander JE, Singer AJ. Laceration management. Ann Emerg Med. 1999;34:356—-367.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref1
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref2
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref3
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref4
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref5
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref6
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref7
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref8
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref9
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref10
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref11
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref12
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref13
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref14
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref15
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref16
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref17

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Zempsky WT, Cravero JP. American Academy of
Pediatrics Committee on Pediatric Emergency Medicine and Section on Anesthesiology and Pain
Medicine. Relief of pain and anxiety in pediatric patients in emergency medical systems. Pediatrics.
2004;114:1348-1356.

Ferguson C, Loryman B, Body R. Best evidence topic report. Topical anaesthetic versus lidocaine
infiltration to allow closure of skin wounds in children. Emerg Med J. 2005;22:507-509.

Harmatz A. Local anesthetics: uses and toxicities. Surg Clin North Am. 2009;89:587-598.

Chapman LE, Sullivent EE, Grohskopf LA, et al. Centers for Disease Control and Prevention (CDC).
Recommendations for postexposure interventions to prevent infection with hepatitis B virus,
hepatitis C virus,

or human immunodeficiency virus, and tetanus in persons wounded during bombings and other
mass-casualty events—United States, 2008: recommendations of the Centers for Disease Control
and Prevention (CDC). MMWR Recomm Rep. 2008;57:1-21.

McQuillan GM, Kruszon-Moran D, Deforest A, Chu SY, Wharton M. Serologic immunity to diphtheria
and tetanus in the United States. Ann Intern Med. 2002;136:660-666.

Kretsinger K, Broder KR, Cortese MM, et al. Centers for Disease Control and Prevention; Advisory
Committee on Immunization Practices; Healthcare Infection Control Practices Advisory Committee.
Preventing tetanus, diphtheria, and pertussis among adults: use of tetanus toxoid, reduced
diphtheria toxoid and acellular pertussis vaccine: recommendations of the Advisory Committee on
Immunization Practices (ACIP) and recommendation of ACIP, supported by the Healthcare Infection
Control Practices Advisory Committee (HICPAC), for use of Tdap among health-care personnel.
MMWR Recomm Rep. 2006;55: 1-37.

Manning SE, Rupprecht CE, Fishbein D, et al. Advisory Committee on Immunization Practices
Centers for Disease Control and Prevention (CDC). Human rabies prevention—United States, 2008:
recommendations of the Advisory Committee on Immunization Practices. MMWR Recomm Rrep.
2008;57:1-28.

Broughton G 2nd, Janis JE, Attinger CE. A brief history of wound care. Plast Reconstr Surg.
2006;117(7 suppl): 65-11S.

Naimer SA, Anat N, Katif G, Rescue Team. Evaluation of techniques for treating the bleeding wound.
Injury. 2004;35:974-979.

Lehmann KG, Heath-Lange SJ, Ferris ST. Randomized comparison of hemostasis techniques after
invasive cardiovascular procedures. Am Heart J. 1999;138:1118-1125.

Koreny M, Riedmdiiller E, Nikfardjam M, Siostrzonek P, Miiliner M. Arterial puncture closing devices
compared with standard manual compression after cardiac catheterization: systematic review and
meta-analysis. JAMA. 2004;291:350-357.

Naimer SA, Chemla F. Elastic adhesive dressing treatment of bleeding wounds in trauma victims.
Am J Emer Med. 2000;18:816-819.

Markenson D, Ferguson JD, Chameides L, et al. First Aid Chapter Collaborators. Part 13: first aid:
2010 American Heart Association and American Red Cross International Consensus on First Aid
Science With Treatment Recommendations. Circulation. 2010;122(16 suppl 2):5582-S605.

Swan KG Jr, Wright DS, Barbagiovanni SS, Swan BC, Swan KG. Tourniquets revisited. J Trauma.
2009;66: 672—-675.

Caterson EJ, Carty MJ, Weaver MJ, Holt EF. Boston bombings: a surgical view of lessons learned
from combat casualty care and the applicability to Boston’s terrorist attack. J Craniofac Surg.
2013;24:1061-1067.

Kragh JF Jr, Walters TJ, Baer DG, et al. Practical use of emergency tourniquets to stop bleeding in
major limb trauma. J Trauma. 2008;64(2 suppl):S38-S50.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref18
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref19
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref20
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref21
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref22
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref23
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref24
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref25
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref26
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref27
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref28
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref29
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref30
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref31
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref32
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref33

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

Kragh JF Jr, Walters TJ, Baer DG, et al. Survival with emergency tourniquet use to stop bleeding in
major limb trauma. Ann Surg. 2009;249:1-7.

Beekley AC, Sebesta JA, Blackbourne LH, et al. 31st Combat Support Hospital Research Group.
Prehospital tourniquet use in Operation Iragi Freedom: effect on hemorrhage control and
outcomes. J Trauma. 2008;64 (2 suppl):528—-S37.

Doyle GS, Tailac PP. Tourniquets: a review of current use with proposals for expanded prehospital
use. Prehosp Emerg Care. 2008;12:241-256.

Kragh JF, O’Neill ML, Beebe DF, et al. Survey of the indications for use of emergency tourniquets. J
Spec Oper Med. 2011;11:30-38.

Tourtier JP, Palmier B, Tazarourte K, et al. The concept of damage control: extending the paradigm
in the prehospital setting. Ann Fr Anesth Reanim. 2013;32:520-526.

Ostman B, Michaelsson K, Rahme H, Hillered L. Tourniquet-induced ischemia and reperfusion in
human skeletal muscle. Clin Orthop Relat Res. 2004;418: 260-265.

Klenerman L. Tourniquet time—how long? Hand. 1980; 12:231-234.

King DR, van der Wilden G, Kragh JF Jr, Blackbourne LH. Forward assessment of 79 prehospital
battlefield tourniquets used in the current war. J Spec Oper Med. 2012;12:33-38.

Pedowitz RA, Gershuni DH, Fridén J, Garfin SR, Rydevik BL, Hargens AR. Effects of reperfusion
intervals on skeletal muscle injury beneath and distal to a pneumatic tourniquet. J Hand Surg Am.
1992;17:245-255.

Jacobsen MD, Pedowitz RA, Oyama BK, Tryon B,
Gershuni DH. Muscle functional deficits after tourniquet ischemia. Am J Sports Med. 1994;22:372—
377.

Howe N, Cherpelis B. Obtaining rapid and effective hemostasis: part I. Update and review of topical
hemostatic agents. J Am Acad Dermatol. 2013;69: 659.e1-659.e17.

Wedmore |, McManus JG, Pusateri AE, Holcomb JB. A special report on the chitosan-based
hemostatic dressing: experience in current combat operations. J Trauma. 2006;60:655—658.

Brown MA, Daya MR, Worley JA. Experience with chitosan dressings in a civilian EMS system. |
Emerg Med. 2009;37:1-7.

Kheirabadi B. Evaluation of topical hemostatic agents for combat wound treatment. US Army Med
Dep J. 2011:25-37.

Lairet JR, Bebarta VS, Burns CJ, et al. Prehospital interventions performed in a combat zone: a
prospective multicenter study of 1,003 combat wounded. J Trauma Acute Care Surg. 2012;73(2
suppl 1):538-542.

Rhee P, Brown C, Martin M, et al. QuikClot use in trauma for hemorrhage control: case series of 103
documented uses. J Trauma. 2008;64:1093-1099.

Rodeheaver GT, Pettry D, Turnbull V, Edgerton MT,

Edlich RF. Identification of wound infection-potentiation factors in soil. Am J Surg. 1974;128:8-14.
Perelman VS, Francis GJ, Rutledge T, Foote J, Martino F, Dranitsaris G. Sterile versus nonsterile
gloves for repair of uncomplicated lacerations in the emergency department: a randomized
controlled trial. Ann Emerg Med. 2003;43:362-370.

Creamer J, Davis K, Rice W. Sterile gloves: do they make a difference? Am J Surg. 2012;204:976—
980.

Rhinehart MB, Murphy MM, Farley MF, Albertini JG. Sterile versus nonsterile gloves during Mohs
micrographic surgery: infection rate is not affected. Dermatol Surg. 2006;32:170-176.

Anglen JO. Wound irrigation in musculoskeletal injury. J Am Acad Orthop Surg. 2001;9:219-226.
Quinn RH, Macias DJ. The management of open fractures. Wilderness Environ Med. 2006;17:41-48.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref34
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref35
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref36
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref37
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref38
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref39
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref40
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref41
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref42
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref43
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref44
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref45
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref46
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref47
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref48
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref49
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref50
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref51
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref52
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref53
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref54
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref55

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Bhandari M, Schemitsch EH, Adili A, Lachowki R, Shaughnessy SG. High and low pressure pulsatile
lavage of contaminated tibial fractures: an in vitro study of bacterial adherence and bone damage. J
Orthop Trauma. 1999;13:526-533.

Owens BD, White DW, Wenke JC. Comparison of irrigation solutions and devices in a contaminated
musculoskeletal wound survival model. J Bone Joint Surg Am. 2009;91:92-98.

Longmire AW, Broom LA, Burch J. Wound infection following high-pressure syringe and needle
irrigation. Am J Emerg Med. 1987;5:179-181.

FLOW Investigators. Petrisor B, Sun X, Bhandari M, et al. Fluid lavage of open wounds (FLOW): a
multicenter, blinded, factorial pilot trial comparing alternative irrigating solutions and pressures in
patients with open fractures. J Trauma. 2011;71:596—-606.

Gainor BJ, Hockman DE, Anglen JO, Christensen G,

Simpson WA. Benzalkonium chloride: a potential disinfecting irrigation solution. J Orthop Trauma.
1997;11:121-125.

Resende M, Hochman B, Gragnani A, et al. Tap water has no influence on microbial colonization of
skin wounds in rats. Wounds. 2012;24:275-282.

Valente JH, Forte RJ, Fruendlich JF, Zandieh SO, Crain EF. Wound irrigation in children: saline
solution or tap water? Ann Emerg Med. 2003;41:609-616.

Griffiths RD, Fernendez RS, Ussia CA. Is tap water a safe alternative to normal saline for wound
irrigation in the community setting? J Wound Care. 2001;10:407-411.

Moscati RM, Mayrose J, Reardon RF, Janicke DM, Jehle DV. A multicenter comparison of tap water
versus sterile saline for wound irrigation. Acad Emerg Med. 2007;14: 404-409.

Svoboda SJ, Owens BD, Gooden HA, Melvin ML, Baer DG, Wenke JC. Irrigation of potable water
versus normal saline in a contaminated musculoskeletal wound model. J Trauma. 2008;64:1357—
1359.

Fernandez R, Griffiths R. Water for wound cleansing. Cochrane Database Syst Rev.
2012;2:CD003861.

Anglen JO. Comparison of soap and antibiotic solutions for irrigation of lower-limb open fracture
wounds. A prospective, randomized study. J Bone Joint Surg Am. 2005;87:1415-1422.

Haury B, Rodeheaver G, Vensko J, Edgerton MT, Edlich RF. Debridement: an essential component of
traumatic wound care. Am J Surg. 1978;135:238-242.

Dineen P, Dursin L. Epidemics of postoperative wound infections associated with hair carriers.
Lancet. 1973;2: 1157-1159.

Seropian R, Reynolds BM. Wound infections after preoperative depilation versus razor preparation.
Am J Surg. 1971;121:251-254.

Cruse PJE, Foord R. A five-year prospective study of 23,649 surgical wounds. Arch Surg.
1973;107:206-210.

Alexander JW, Fischer JE, Boyajian M, Palmquist J, Morris MJ. The influence of hair-removal
methods on wound infections. Arch Surg. 1983;118:347-351.

Chen E, Hornig S, Shepherd SM, Hollander JE. Primary closure of mammalian bites. Acad Emerg
Med. 2000;7: 157-161.

Paschos NK, Makris EA, Gantsos A, Georgoulis AD. Primary closure versus non-closure of dog bite
wounds. A randomised controlled trial. Injury. 2014;45:237- 240.

Atesalp AS, Erler K, Gir E, Solakoglu C. Below-knee amputations as a result of land-mine injuries:
comparison of primary closure versus delayed primary closure. J Trauma. 1999;47:724-727.
Hohmann E, Tetsworth K, Radziejowski MJ, Wiesniewski TF. Comparison of delayed and primary
wound closure in the treatment of open tibial fractures. Arch Orthop Trauma Surg. 2007;127:131-
136.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref56
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref57
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref58
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref59
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref60
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref61
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref62
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref63
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref64
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref65
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref66
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref67
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref68
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref69
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref70
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref71
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref72
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref73
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref74
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref75
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref76

T7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Rajasekaran S, Dheenakhayalan J, Babu JN, Sundarajan SR, Venkatramani H, Sabapathy SR.
Immediate primary skin closure in type-lll A and B open fractures. J Bone Joint Surg Br.
2009;91:217-224.

Weitz-Marshall AD, Bosse MJ. Timing of closure of open fractures. ] Am Acad Orthop Surg.
2002;10:379-384.

Henry MCW, Moss RL. Primary versus delayed wound closure in complicated appendicitis: an
international systematic review and meta-analysis. Pediatr Surg Int. 2005;21:625-630.

Duttaroy DD, Jitendra J, Duttaroy B, et al. Management strategy for dirty abdominal incisions:
primary or delayed primary closure? A randomized trial. Surg Infect (Larchmt). 2009;10:129-136.
Vertrees A, Greer L, Pickett C, et al. Modern management of complex open abdominal wounds of
war: a 5-year experience. J Am Coll Surg. 2008;207:801-809.

Al-Khamis A, McCallum I, King PM, Bruce J. Healing by primary versus secondary intention after
surgical treatment for pilonidal sinus. Cochrane Database Syst Rev. 2010;1:CD006213.

Shepard GH, Rich NM, Dimond F. Punji stick wounds: experience with 342 wounds in 324 patients.
Ann Surg. 1967;166:902-907.

Shepard GH. Wounds treated by healing of delayed primary closure: a clinical study. Mil Med.
1981;146:473-475.

Cooney WP 3rd, Fitzgerald RH Jr, Dobyns JH, Washington JA 2nd. Quantitative wound cultures in
upper extremity trauma. J Trauma. 1982;22:112-117.

Robson MC, Duke WF, Krizek TJ. Rapid bacterial screening in the treatment of civilian wounds. J
Surg Res. 1973;14:426-430.

Morgan WJ, Hutchinson D, Johnson HM. The delayed treatment of wounds to the hand and
forearm under antibiotic cover. Br J Surg. 1980;67:140-141.

Nylén S, Carlsson B. Time factor, infection frequency and quantitative microbiology in hand injuries:
a prospective study. Scand J Plast Reconstr Surg. 1980;14:185-189.

Berk WA, Osborne DD, Taylor DD. Evaluation of the “golden period” for wound repair: 204 cases
from a Third World emergency department. Ann Emerg Med. 1988;17:496-500.

Lammers RL, Hudson DL, Seaman ME. Prediction of traumatic wound infection with a neural
network-derived decision model. Am J Emerg Med. 2003;21:1-7.

Eliya MC, Banda GW. Primary closure versus delayed closure for non bite traumatic wounds within
24 hours post injury. Cochrane Database Syst Rev. 2013;10: CD008574.

Coulthard P, Esposito M, Worthington HV, van der Elst M, van Waes OJ, Darcy J. Tissue adhesives
for closure of surgical incisions. Cochrane Database Syst Rev. 2010;5:CD004287.

Coulthard P, Worthington H, Esposito M, Elst M, Waes OJ. Tissue adhesives for closure of surgical
incisions. Cochrane Database Syst Rev. 2004;2:CD004287.

Singer AJ, Quinn JV, Clarke RE, Hollander JE. TraumaSeal Study Group Closure of lacerations and
incisions with octylcyanoacrylate: a multicenter randomized controlled trial. Surgery.
2002;131:270-276.

Farion KJ, Osmond MH, Hartling L, et al. Tissue adhesives for traumatic lacerations: a systematic
review of randomized controlled trials. Acad Emerg Med. 2003;10: 110-118.

Bernard L, Doyle J, Friedlaender SF, Eichenfield LF, Gibbs NF, Cunningham BB. A prospective
comparison of octyl cyanoacrylate tissue adhesives (Dermabond) and suture for the closure of
excisional wounds in children and adolescents. Arch Dermatol. 2001;137: 1177-1180.

Switzer EF, Dinsmore RC, North JH Jr. Subcuticular closure versus Dermabond: a prospective
randomized trial. Am Surg. 2003;69:434-436.

Rodeheaver GT, Spengler MD, Edlich RF. Performance of new wound closure tapes. J Emerg Med.
1987;5:451-462.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref77
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref78
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref79
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref80
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref81
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref82
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref83
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref84
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref85
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref86
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref87
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref88
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref89
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref90
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref91
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref92
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref93
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref94
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref95
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref96
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref97
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref98

99.

100.
101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Zempsky WT, Parrotti D, Grem C, Nichols J. Randomized controlled comparison of cosmetic
outcomes of simple facial lacerations closed with Steri Strip Skin Closures or Dermabond tissue
adhesive. Pediatr Emerg Care. 2004;20:519-524.

Davies MJ. Scalp wounds: an alternative to suture. Injury. 1988;19:375-376.

Hock MOE, Ooi SBS, Saw SM, Lim SH. A randomized controlled trial comparing hair apposition
technique with tissue glue to standard suturing in scalp lacerations (HAT study). Ann Emerg Med.
2002;40:19-26.

Singer AJ. Hair apposition for scalp lacerations. Ann Emerg Med. 2002;40:27-29.

Biancari F, Tiozzo V. Staples versus sutures for closing leg wounds after vein graft harvesting for
coronary artery bypass surgery. Cochrane Database Syst Rev. 2010;5: CD0O08057.

Smith TO, Sexton D, Mann C, Donnell S. Sutures versus staples for skin closure in orthopaedic
surgery: metaanalysis. BMJ. 2010;340:¢c1199.

Winter G. Formation of the scab and rate of epithelization of superficial wounds in the skin of the
young domestic pig. Nature. 1962;193:293-294.

Wiechula R. The use of moist wound-healing dressings in the management of split-thickness skin
graft donor sites:

a systematic review. Int J Nurs Pract. 2003;9:59-S17.

Hackl F, Kiwanuka E, Philip J, et al. Moist dressing coverage supports proliferation and migration of
transplanted skin micrografts in full-thickness porcine wounds. Burns. 2014;40:274-280.

Svensjo6T, Pomahac B, Yao F, Slama J, Ericksson E. Accelerated healing of full-thickness skin wounds
in a wet environment. Plast Reconstr Surg. 2000;106:602—-614.

Dumville JC, Walter CJ, Sharp CA, Page T. Dressings for the prevention of surgical site infection.
Cochrane Database Syst Rev. 2011;7:CD003091.

Chaby G, Senet P, Vaneau M, et al. Dressings for acute and chronic wounds: a systematic review.
Arch Dermatol. 2007;143:1297-1304.

Boulware DR, Forgey WW, Martin WJ 2nd. Medical risks of wilderness hiking. Am J Med.
2003;114:288-293.

Brennan FH Jr, Jackson CR, Olsen C, Wilson C. Blisters on the battlefield: the prevalence of and
factors associated with foot friction blisters during Operation Iragi Freedom 1. Mil Med.
2012;177:157-162.

Knapik JJ, Reynolds KL, Duplantis KL, Jones BH.

Friction blisters: pathophysiology, prevention and treatment. Sports Med. 1995;20:136-147.

Van Tiggelen D, Wickes S, Coorevits P, Dumalin M, Witvrouw E. Sock systems to prevent foot
blisters and the impact on overuse injuries of the knee joint. Mil Med. 2009;174:183—-189.

Herring KM, Richie DH Jr. Comparison of cotton and acrylic socks using a generic cushion sole design
for runners. J Am Podiatr Med Assoc. 1993;83:515-522.

Knapik JJ, Hamlet MP, Thompson KJ, Jones BH. Influence of boots-sock systems on frequency and
severity of foot blisters. Mil Med. 1996;161:594-598.

Knapik JJ, Reynolds KL, Barson J. Influence of an antiperspirant on foot blister incidence during
crosscountry hiking. J Am Acad Dermatol. 1998;39:202—-206.

Cortese TA IJr, Fukuyama K, Epstein W, Sulzberger MB. Treatment of friction blisters: an
experimental study. Arch Dermatol. 1968;97:717-721.

Levy PD, Hile DC, Hile LM, Miller MA. A prospective analysis of the treatment of friction blisters with
2-octylcyanoacrylate. J Am Podiatr Med Assoc. 2006;96: 232—-237.

Cuttle L, Kravchuk O, Wallis B, Kimble RM. An audit of first-aid treatment of pediatric burns patients
and their clinical outcome. J Burn Care Res. 2009;30:1028-1034.

Wasiak J, Cleland H, Campbell F, Spinks A. Dressings for superficial and partial thickness burns.
Cochrane Database Syst Rev. 2013;3:CD002106.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref99
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref100
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref101
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref102
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref103
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref104
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref105
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref106
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref107
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref108
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref109
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref110
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref111
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref112
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref113
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref114
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref115
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref116
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref117
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref118
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref119
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref120
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref121

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Gosselin RA, Roberts |, Gillespie WJ. Antibiotics for preventing infection in open limb fractures.
Cochrane Database Syst Rev. 2004;1:CD003764.

Lipsky BA, Hoey C. Topical antimicrobial therapy for treating chronic wounds. Clin Infect Dis.
2009;49:1541-1549.

Medeiros |, Saconato H. Antibiotic prophylaxis for mammalian bites. Cochrane Database Syst Rev.
2001;2: CD001738.

Dire DJ, Coppola M, Dwyer DA, Lorette JJ, Karr JL.

Prospective evaluation of topical antibiotics for preventing infections in uncomplicated soft-tissue
wounds repaired in the ED. Acad Emerg Med. 1995;2:4-10.

Leyden JJ, Bartlett NM. Comparison of topical antibiotic ointments, a wound protectant, and
antiseptics for the treatment of human blister wounds contaminated with Staphylococcus aureus. J
Fam Pract. 1987;24: 601-604.

Maddox JS, Ware JC, Dillon HC Jr. The natural history of streptococcal skin infection: prevention
with topical antibiotics. ] Am Acad Dermatol. 1985;13:207-212.

Barajas-Nava LA, Lépez-Alcalde J, Roqué i Figuls M, Sola |, Bonfill Cosp X. Antibiotic prophylaxis for
preventing burn wound infection. Cochrane Database Syst Rev. 2013;6:CD008738.

Storm-Versloot MN, Vos CG, Ubbink DT, Vermeulen H. Topical silver for preventing wound
infection. Cochrane Database Syst Rev. 2010;3:CD006478.

Cummings P, Del Beccarro MA. Antibiotics to prevent infection of simple wounds: a meta-analysis
of randomized studies. Am J Emerg Med. 1995;13:396-340.

Armstrong DG, Nguyen HC. Improvement in healing with aggressive edema reduction after
debridement of foot infection in diabetes. Arch Surg. 2000;135:1405—- 1409.

Brakenbury PH, Muwanga C. A comparative double blind study of amoxycillin/clavulanate vs
placebo in the prevention of infection after animal bites. Arch Emerg Med. 1989;6:251-256.
Goldstein EJ, Reinhardt JF, Murray PM, Finegold SM. Outpatient therapy of bite wounds.
Demographic data, bacteriology, and a prospective, randomized trial of amoxicillin/clavulanic acid
versus penicillin p/- dicloxacillin. Int J Dermatol. 1987;26:123-127.

Vick-Fragoso R, Hernandez-Oliva G, Cruz-Alcazar J, et al. STIC Study Group, Efficacy and safety of
sequential intravenous/oral moxifloxacin vs intravenous/ oral amoxicillin/clavulanate for
complicated skin and skin structure infections. Infection. 2009;37:407-417.

Giordano P, Song J, Pertel P, Herrington J, Kowalsky S. Sequential intravenous/oral moxifloxacin
versus intravenous piperacillin-tazobactam followed by oral amoxicillin-clavulanate for the
treatment of complicated skin and skin structure infection. Int J Antimicrob Agents. 2005;26:357—
365.

Auerbach PS, Yajko DM, Nassos PS, Kizer KW, Morris JA Jr, Hadley WK. Bacteriology of the
freshwater environment: implications for clinical therapy. Ann Emerg Med. 1987;16:1016—1022.
Auerbach PS, Yajko DM, Nassos PS, et al. Bacteriology of the marine environment: implications for
clinical therapy. Ann Emerg Med. 1987;16:643-649.


http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref122
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref122
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref122
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref122
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref122
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref122
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref123
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref124
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref125
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref126
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref127
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref128
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref129
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref130
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref131
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref132
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref133
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref134
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref135
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref136
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137
http://refhub.elsevier.com/S1080-6032(14)00278-6/sbref137

