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MARCH

M:*l:‘i‘ulﬂlﬁll]iﬁl Massive hemorrhage
ASUEEE Airway

|
R:FEIREHE Respiration

1
CIEIREE®E Circulation

[ ]
H: & ;B EH¥ Head injury/Hypothermia

SCHR5) & 1) 5 I e

I-1
(7T X208 ]

Al - BBEO TV RAE Y VIZBIT SR Ll OESeEA L, KIE O Tactical Combat Casualty Care
(TCCC)V-3 B X U Tactical Emergency Medical Services (TEMS)? (2272 “MARCH” "8 F L w»
(KMI-1). Zo7NTY XL1E, M:Massive hemorrhage (KEHMMOGIE), A:Airway (FaEfER), R:
Respiration (BHEVESN OB & FFRAE ), C : Circulation (BHIREGTED:E > 3 v 7 OiB#E), H : Head
injury ((FRER % RPARIME 7 &2 & % BHERYME O AL % [01#) /Hypothermia  (ARIROGH & [A1E) TR S
N5, WEORBEREOINERGEICBWTIL, ABCDE ONEE THGE - WEN 7 SN, K% - BT
TZx 9 5 HEIC BT, SOBRELR - PR - EER ORI, TUEA, S O KB HIE S 2 0851 H 5 &
WY TNT) AL THD. §Thbb, HFEISCERE CIIERM TEMIIC A D EL RO RERMA LIFL
EHEE 2D, FTHICAZ L RENMOGIHZELESE S 2 A LE L L TREZE L W) BE&ICE
DL WRAOFH - LE L, BRI BISTITO R I NE L S R WA H Y, WTRERIR D &% HEkk
LT, TAH,IREE - FEIcEDs &L H12, UKL OKERIMISH L Tid, FHIEMWZ 12X 5
NI AE A2 BRNCER T A 2 LRSS, 2L C, TOOLIIRAE, JFBREH, ik - MRS~
ElE DNEF I HAMERGELZ 1T OIS L WS, WTEERR Y AEICEET 2 0LENDH 5.

1) Montgomery HR, et al : TCCC guidelines comprehensive review and update : TCCC guidelines
change 16—03. ] Spec Oper Med 2017 ; 17 : 21-38.

2) Naemt (Corprate Author) : Prehospital Trauma life Support : Military edition. Burlington : Jones &
Bartlett Learning, 2014.

3) Butler FK, et al : Tactical combat casualty care in special operations. Mil Med 1996 ; 161 (Suppl) :
3-16.

4) Campbell JE : Tactical Medicine Essentials. Burlington : Jones & Bartlett Learning, 2010.

5 HEIMGFXIMERMBRAA K74 Y ETH 2 MRERB S « 85 IMEEMBZHERTIA FI14
JETEC. G182, —iAtEE NH ARIMG A2 B, B0 ~ % 9 AR, 2018 : 285-291.

(858 - BEICHTAEFNIYE T~ A0 L 7 2 WAN R TCCC D]
TCCC TR EIFHANEEIE & REPMEEELKEDMER, L2 A KT 4 2 THY, 1997 F£H 5 EFERBRKIZ,
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2010 4E 2> H ALK EEFIZEA SNWBHEO 2 L Th 5. KEEPGRENOBGAGE ST B
B EGENGE - B LEOFEHRE LMEO TSN TBY, BECTIKENR AL KERGE S5 b
"INTWS, TCCC o4 (TEMS oAb MK 13 1. BHFEONKE 2. 2540 585EOFEAEN L,
3. EBOTE, IZEHENRD V-,

TCCCIFFEFMAHTIC L DR L TE72. N F ARFOKBEL DK G 21T o 724K, FiEHES
ML D R RIZIURL MG A o Hilfl, SGEPHZE, RSN TH o7z, 812, UESIME 2 & o iIiE 4k
DFERD 9% IZEL, HHTELWIRETHL b o729, 22 & X0, KEIX 2001 £ 5 2010
FEDATY - TITHZAY VEFIZBNT, WUEAHSOWIMIZH LT CAT & v B ILMIZ X %1k
 EEIIRR LR, U2 S O TRRE L7ZEMPEERD 3% F THALz0. 512, 2001 4E5
5 2010 F DM I BRER CTH D EETH L > Vv —#HBRIZx LT, CATIZ X 2O IEIM7Z1T Tk <,
HRhEaE, MoREZER], SR SOERERR R & D TCCCIZHD K §RTOMMGE TR L, &HIZIZ CAT
2 X BVUBAME D S DRI O A % 38R L CREMG Lz & 25, £FE TGS 18681 Ad 9 H 3064 A
DT L TL64%DILTEHRTH > 72DIH L, 75 L v T v —ER TlliiE# 262 AMZx L THEHE 28 AT,
FELCEIL107% IR TH o727, ZORRED2 S, KL 2010 £ LUK, 4HIZ TCCC ZEAT LI Lx
kD72,

TCCC DA%, #EE O/NEHEL ®2 D, fiad L 72 MARCH (Massive hemorrhage, Airway,
Respiration, Circulation, Head injury/Hypothermia) DINEFIZMLET L Z & 12H b, bbb, 3
B OBGORIIMIC & 2 MM 2 EDPLRGT 5. MEHED 7 2 — X & L TRATOHGE (Care
under fire), HATAYEFALEGE (Tactical field care), #ffii9f% %58 (Tactical evacuation care) O 3
23T s 99,

Ry b= TO KT ORGE" Tlx, BROVREPROEZET, FEOZOIISLLR2858%%
AREETREL RV, BBEZHE»OHHSEL200HETHY, BHEEH D L IZE#EE IS S
E2IT) ODFEATH L. LT, BEHOFRORFEA DD L2, TR Z Eosb iz & ki < ik
T5. REMHERE L TOREFE X, BEGEFHCTHLZENICHESNL 2D LRV T, i
HGEOBR T CHEOODERITH 5. RKTORETIE, Wh DD S5 %5HBRRE LBEOGHRI D
bR ToM#ETH Y, AEEARNT M X B UEDTEART, FEH LM % v CEE
ILIMMOAATS . F7z, SHEIRE TSRS 00 < BEbh 8 2 E B & B CHERE L 2w,

7 F— AV — Y TOBMEGE T, RSB HIEAN S IR Lob oo, KKE L Cfakrs
BWIZBIAHMULETH ), RETEIEALIILZI0ELEIFMGEL LIFTnws, gk LB, K
FCIIMURIEGIC & 5 KM, KaEMZE, FRMERWISN 3 2 R 2L & 23258 2o Twb. £
TIIE, BB ilE o A x FEhE L, A I EAR A PR S RGEA L B < “buy time” OIS DIRIKICH 5.
bbb, BT L) —GHGLEDAZITV, PLTORIBHTORELGMIFBA~NAGEZ %L L
) OWEAITH S, TCCC TIREMBERKE 72Vl ES 2 VIAHERTH > THRHMGLELIT).
7o, B ECHREL, MRRE LTS, ERMIIRE SN, BREARZIIERTEIZ2VWI L0,

T—= )V R = Ok 7 = — X & 7 B WAl 1tk R TIE, FARI LR 1 B bR o R AL i %
Wb L C, WIBETWET L. BEFICRELZT Y 2 M ICL2REMRTEIRELRDLLEI12E, EBA
ESETE A AT L CARGERER L7228 Kv, BEERMESUI I Ll MRl 2 17 > TEIRDTGEED B &
NTH, BEHMOWMENTFHEINILEIZESH O LOMERNL =2 %7 TH%T 5.

PED X512, TCCCREFIZBWTHESCRRE I Lo TAGLAELE2H) o0l GHGETSH Y,
B OPEREAT > TINEFT LT HEIRREICHBET LI T A 2 — @@+ 479 2 & ¢, AFENE
B2 L DE S 2 2999

1) Montgomery HR, et al : TCCC guidelines comprehensive review and update : TCCC guidelines
change 16—-03. ] Spec Oper Med 2017 ; 17 : 21—-38.
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2) Naemt (Corprate Author) : Prehospital Trauma life Support : Military edition. Jones & Bartlett
Pub, 2014.

3) Butler FK, et al : Tactical combat casualty care in special operations. Mil Med 1996 ; 161 (Suppl) :
3-16.

4) Campbell JE : Tactical Medicine Essentials. Jones & Bartlett Pub, 2010.

5) Champion HR, et al : A profile of combat injury. J Trauma 2003 : 54 : S13-19.

6) Eastridge BJ, et al : Death on the battlefield (2001 —2011) : implications for the future of combat
casualty care. ] Trauma Acute Care Surg 2012 ; 73 : S431—437.

7) Kotwal RS, et al : Eliminating preventable death on the battlefield. Arch Surg 2011 146 : 1350 —1358.

8) Butler FK : Tactical medicine training for SEAL mission commanders. Mil Med 2001 : 166 :625—631.

9) Butler FK, et al : Implementing and preserving the advances in combat casualty care from Iraq and
Afghanistan throughout the US Military. ] Trauma Acute Care Surg 2015 ; 79 : 321 —326.

["—FT7r—Fartkr¥x]

KENZBWTHKRHED TCCC Z @i OFBAERITHEAT SH Z Lid, BGIZBWTHMITERL TV, U
ORI IEMO 7008 —=7 v FOFHITRMIZBW T LELR I ETH-o7275% 2013 4£4 H 15
HIZEELZZRA =TV VBBEMHFICBWT, SERGEHICHT 25 —=7 v b Ol & R
ST o bR S . RETESEEGEDOMINTE W CTEFEL SO 572012, ERELT
DHBFNER D=0 DERBREEERFHBEEI N, [N—=F 73— FartrH2 |0z E1RON—
FN7r—=FarerHAREOIAF Ay MIUZHLN— T 75— FFEBRET20134F4 H 2 HIZEBBE
TBY, RAMTIT Y VBHFEHE PRI A0 ) ICHB SRR, E20, E£3REEEERL S
T, FOHERRHOBME#EE 77— A ML AR F—IZHEBOT 5 50T, ERIGEHIHEA TN,
FTbht, RKETEIHELLT —=F v MRIEMEMOFHICET 2H8E L HEREZT TR, —
BEAIZDATH) TETRTUANDREERL T D. T2, KED 13FM T 6800 NDEEHE &S L7
AN, A, BEDS, RMOMEERICENENDE Z EPKE-ATITROONTVWEE VR L, &5,
KETIZ 201545 A b 8L REOWVEGHGEICET 2 8522 MERHIO7aY =27 b LT, National
trauma care system OREEEDS, HAY, 1B, I, AR LBV TETLTWL I EAHLIEZ S 2.

1) Jacobs LM, et al:Hartford consensus. Bulletin 100 (1S), American College of Surgeons, Sept
2015.

2) A National Trauma Care System : Integrating Military and Civilian Trauma Systems to Achieve
Zero Preventable Deaths After Injury. 2016. DOI : https : //doiorg/10. 17226/23511

[(ARHICIBUT 28880 - BBITHT 2 B aBEED TR

KETIRHA - BEICHTAREREOT A KA ELWIRETEMS2'H Y D, 701 ALk ED
AN OEREDFEA: L 72B OB GE - RS AT LADFEL L DoDOH L. —F, HAREHNTITFHECEEIC
L2570 XLDFEDHE L K L CEEICS D hno7z720, HEOTOREDIZLEALET HO LB
BERSRANI AT L CARF O A - EHRMRE T E A EREBRS 2, $72, kEE HARTIRER D&
ZAE, - BRIFELE L L. KREO TEMS # 20 F FARIICEAT S Z LI, HEMWIZEHE L W2 5.
Bl Z X, SHBERLBEFEEDIAE L 72T H RO - SB R ERREE BT 2 1HHA 2 VIR CROERGE IS
A9 Z ek Ly, 2L T, HEHaHEABoEHa BRI E W H@HERERL A TE RV Lk
W) FETH R FEl - BHICH LT, EOL0 HEHGERTZENTEl > Tw D, 2020 404
YEw 7 o RTYEy 7ORMBEEZ ZARIFICBNT, B0 T Y X LA 2 TEA - 35
X9 B B AR A AL T S LI BRER R & BRI B
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RIBIC B 558 - BEOIMERHGER I TROLEBY TH L. fafazthk)hy bV —r T, BHOHE
BAREET, HEOLOIZEOR,ABEXRESELVWENICTE. BGEZEHEPONHESEL0
RHETHY, BEOPHROL LI R Eos % CAT 2 Tlkmdy 5. BHEERANEZE 77—
AMVARY S =2 LB EPERT, DS OKEBHMHEIHOAEIT) RETH L. B L TE72H
TR, WEZERATERAET A HIRIC BT B MLEIC R 0T, HEICHREEN LR C “buy time” D%
BIZHEDE, FAL) —RISBREOAZIToTHLTORL BAORZELMIBANEGEELY XL RETH
%2 BIRIZBWTIE JPTEC IZED L ENPERE L 22205, LD BRFICHETL2O00EFE L. Lzt
T, REGEPEELZZLAICEIEMZ202 M) 7-V0FE_BL Y &, REICHET L E2EET S
RETH5DH. — 2 ORI ET D 00 EET 52 01E, BELHTICLX50T, WEOH5HLIAHT
HHH, TCCC DWEDSIE— 7 T T ARS8 “buy time” OBEESIZ—T 5. RALr<IY
VBT U TIED O 0 Lol LK E BREGENT S ERE X T ko /. Fo, BEEEGE D BRI
BT EEDVPHIG AT ARHPIEr o728V INHOFEFITIE, L)L HIs~0RHEL
BEVPLIND. Lo T, ZHGEORA LBHT ORHE T OB CIIHEE 2 R4 EPEE
THHZRE L, BEEOKE e KEGERGEET & L THWAZ LT, BERKMLEL I MY 7—
VEAT) L EDITHEOWT L L CTHHIET 2O L W ERFEATIIRET L (K1-2)3.

EAERBREZXRBEREHRET S

A BRMT7—8 B WEMRNT7 L8

“The closest hospital should be used as a casualty collection point , and initial
triage station for distribution to the other available hospitals, rather than as just
another treatment facility,”

MEEHRIEAREEREEAEL. D)7 LR RITT AL
I-2

TEMS I2BWCHABEOHRIGHGEITIZ Y + — 4 ) — VICHEBEINLD, RFICBWTIHREELREDS
ETLBIGHGERTIZRY 2 a3 =V = VIZHEWT + — AV = VIZERET S PRV b 0L BRT 5.
L2 L7Adss, ENOBRE - 7 axtislc L FHHETH LAy M= U O RBHEIBET 250 (8
WATHIGHGERT) £ TEREYT L HEEMRRD, BR ORI OIZNI & OMIEAE D DDA FRTIE R
FoTwiwv, ZOZ eI, RIITBIT L HAEICBEI0§ 2 FEMNIMEREED B RIZ BT 5K
DORES L WR D, 2020 SEDORFRICBITAHEGEA ) Vv 7 - x5 ¥y ZBMBIZIANT T, 42 FAKFE
IZBWT O HEE - BT O\ 2 EHGERHI OMED A — VD v ) TRETIE R WS ) h KIE
2BV T HEHA - BB T 2 L MALEE I L 2N H O R WHERGED + — VY v 7S KGR £
n5.

1) Campbell JE : Tactical Medicine Essentials. Jones & Bartlett Pub, 2010.

2) HERWNGAENGHMBIETA P74 URIE2MREZBSW IMEHEMZHEITA NI A~
JETEC. G182 M. —ALHE N B ARG A2, 3t 0 ~2 3 b, 2018,

3) Frvkberg ER : Terrorist bombings in Madrid. Crit Care 2005 : 9 : 20—22.
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[7 VT X A%ER]

B b OEFZF ANERE (7T XLO)

O ZMd 5\ IZEY, M 2 5 OAI B 21T ANERE B2 21T 7258, THARPICEIRAY v
7. VAT ADAL v F RN, FHEEEERGT 5. SHERE TSR L Twz ), B
Lk COWMEAE VAT, AT L ) el EERET 2 BER VL L b DD,

IRAEREM (7)) XLD)

Ofral - B EE QMWLM L, $TIME LRRTH 5.

O7=72L, $EMAMELRE Y, SARTIBAFMALIC 2 WEESRE L, FRIMESFHRICHERET
5720, HWIRIRER % &0 R BT AHAT R R AR A2 TBARETH L. PR IR S
WA, T3y 7 B SAEBNICR L CTRIRE AR 10 5D b a5 EIRTHENEL b L) i d
HoH Y,

O AL T L DI E THHEITREZR O 2 L, BILEA TR B Mt E b 55 LodiiE L TB <.

OWBEEHIMICH LT, BEKSY —=7 v F22Ed L IHAFNEEEZ LT 2RSS 5.

1) Meizoso JP, et al : Effect of time to operation on mortality for hypotensive patients with gunshot
wounds to the torso : The golden 10 minutes. J] Trauma Acute Care Surg 2016 ; 81 : 685—691.

R

OJEHNE JATEC (2HI - 7228 %2179 .

O E.CVEIRRER TlE, #RAEMBIEZIT ). KfT L72ER TSRS X 0 d 8iIME O BN E <,
VHEOFHTH L (7TIVT) ALQ, FEMlLER).

OMWEHIECTIE E O, FEICHM X S COFMIDVEETH L. SHBEE L) FEEE AT, $El
O, AL, EEMERIMOEEEL EEAHERT S, BB EROWLE, RNIZHEADERSE L TSI REE%E
EZ A, BAIEED LA, EXAL - SHHOPEIERET, FEOEEREKIEH 5w L8 —
YEREZRDL. XBRERIZIE, Blox—h—E L TrZ Yy ThERBEL (TLT) XL0).

OFBRBIEBALZEEMZ, FHFMHTHY), LERKBOWLEB L OMAE L 1T > T 5 B FAl O # i
AL, TAHARRIIFMOMELRTE~NRAT S (TIVT) XLD).

OIZEM 7 LE (7)) ZLG) © AIERJEHT I+ HAK ] 6wy

BB AL © T — B8, Foley # 7 — 7 Vi AIZ & A ikafn, 1R 105
B O FRARK R LR WY @ & — =4 » b, SVRHIMAE DR, MEN NV — 27— T VA
MY — =y NEBERT IO BIMIZR LT, AIEBEIT MO AT L, § AR FMEN
BEIT 5.
Of/NROWAL (7 T1) X 40) : BEEE= CT
A= FAST (FEMIE L), HH X Mk
(MU= il X M5

OF ==/ v MIBEPFTHERD IR 52\, FHNE, FAMELR EHEUNIHSTE 28T THF.

OERBEOLZE L CWAEMNL L HE. 72771, WIZEED) A7 BLUBREFMIIRLTHALH 2
R SHHIZ, REIZBEIIHS.

O <, WA ZNVDPEELTWAELATH, TRAHEZE CAIOMREIIIThLR V., IECE Y O
AR L AEBET—EAIICIEMEINTVWE L HIZAZLL0OD, EBRIZIZEIROWMELD 1), AlORK
EEBICABMICHEMTEZ LD 5.

O BAKHY 7 Al 20 TAT#EIS I DWW TUE, BHIOEE 22 (713 X40).

OHMMiz~DORE (TIVT) XL®) @ Hifisk TR RER A, HEPLELSEE, REREEDOY
ELEH 5729 2T, TARLPICHEMMEHENIZEE T 5
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Eepe FIR Ny A |

O NTDB @ 1996 ~ 2016 4£ D $i Al 11,294 FEH % 4547, L1102 14.6% V.

O New Jersey Trauma Center @ 12 B DAl 6,322 Bl D554, BT 11% 2.

O JTDB 28§k S 4172 2004 ~ 2015 O $aERE 80 £, Flix 46 fF (51%), FEL=50% .

1) Manley NR, et al : Good news, bad news : An analysis of 11,294 gunshot wounds (GSWs) over two
decades in a single center. ] Trauma Acute Care Surg 2018 ; 84 : 58 —65.

2) Livingston DH, et al : Unrelenting violence : An analysis of 6,322 gunshot wound patients at a Level 1
trauma center. ] Trauma Acute Care Surg 2014 ; 76 : 2—11.

3) HAIMGT— & N2 7 XYk (HARIMEZZHNseists)

[ TF & B5R, LB, K
OFLHIIMEI IS 2 CT o MBI L T

SHHTH LU MDD 5.

KRB BIAE DR L O ARSI MG (HHVIZFHAIDAR) FFRELT, FiliEiTH) LER D LHH
72\ A decision making D—Bhk o7z, B OHEE - AR EEDHIREL 2 2 W BEMEDSRIE SR AV
RENB V0, CTIZEZBBEFHOLEROFIICELT, K 949%, FFEEE 9538%, 1EZE 947%
EOWELHD Y. 72 LGSR LTI R TH B LA 0,

1) Grossman MD, et al : Determining anatomic injury with computed tomography in selected torso
gunshot wounds. J Trauma 1998 ; 45 : 446 —456.

2) Munera F, et al : Gunshot wounds of abdomen : evaluation of stable patients with triple-contrast helical
CT. Radiology 2004 ; 231 : 399—405.

3) Shanmuganathan K, et al : Penetrating torso trauma : triple-contrast helical CT in peritoneal violation
and organ injury- a prospective study in 200 patients. Radiology 2004 ; 231 : 775-784.

4) Velmahos GC, et al : Abdominal computed tomographic scan for patients with gunshot wounds to the
abdomen selected for nonoperative management. ] Trauma 2005 ; 59 : 1155—1160.

5) Goodman CS, et al : How well does CT predict the need for laparotomy in hemodynamically stable
patients with penetrating abdominal injury? A review and meta-analysis. Am ] Roentgenol 2009 ; 193 :
432-437.

6) Butela ST, et al : Performance of CT in detection of bowel injury. Am J Roentgenol 2001 ; 176 : 129—-135.

OSAYAME RT3 2 B AE 1Y BRI D 22 U PEIC BT L T

SEAMEICH L TE ) b EEEI L, LHOTHTH 5.

ACSCOT @ 57— % Tl&, Resuscitative thoracotomy (RT) % Jtif7T L 72 %E B O A 47X i 1455 ©
112%, $iPMET16% ThHh o7V, SiHIMED 2 TO MEORANI R L THEIT, Al MERS, £
DRENTIEARIEDS T35 2. RT Z 1T L728i095ME T, AFERITHE vs 81T, 14% vs 4%, #i1
DR IR S RT T AEFEIEHIE] 33% vs $Al 5% 2, WA Al L ) 11 fBEAF LR TvwE W
VHRELHDH Y,

WTA 1E 2012 4EIC RT ICBAS %, R Z W7 V) X2 ER L (MIT-1-2), $4METIE,
CPR % B4G L C 15 3 I2iili 72 2 WEEBNZ DA RT fifT2 ZRE L, RTHATL72b DD Y Y RF— T2 0n0
AR GIEDTEEI A 2 WG A X ERAELE 2 # T & L, WIRAIS UGS 2SS 5 £ 7213~ & 5 »
RIF=THDHLLGEIHIMT Y PO =V EFTIREE L TWD Y. N F )V A HEDS OIS, K
EET A FIA4 2 TEI05UN, EEH A BT 4 2 TE 5 aUHRICHITRER A D&, RT MR
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T 5 9 B oM IRREGNIZIZHER S v,

2015 4FED EAST 26 DH A 74 TlE, BEZHW A KD S b L YERRICEIL 2R E LT, 7
PR CHRIABRAIAT] & 2 o 725 A IS A L TTHRET LT 5. 72 O CORT 10238 FER & £/ L, #am
E LT, AarIkiE g FRo 2 KOS ME I L TR ERN 21T L A SR L, AaJiiEE o
VI OSRIME R, EAIEDD B % LIZED S FHRIELDAOSIVE I0 L CHIEEME 479 2
EREMMFTETHESET S, L LTS T,

FEDHEIT T A ICB L CiE, AMBIVEHE DT O N & 7278, R EREERLELH D, HEEITH) 2 &
LUFET, Z020ICIEIHMETRETH LY. ¥V RF—FHERPKBIRERN 217> 725, AL,
FMEICRE L7720, FHMIFHEIC X 2800 EICRITT 5.

O,
Patient

Undergoin Blunt Trauma
Jong CPR < 10 min No

CPR e e =

Penetrating Trauma

No Signs of CPR < 15 min***
Life*
l No Yes
Profound | Yes -
Refractory — @ Resuscitative Thoracotomy
Shock** l

Cardiac @No No

Activity? |[— | Tamponade?

*no respiratory or
motor effort, electrical @l Yes Yes
activity, or pupillary

activity ®| Cardiac Injury IYi’I Repair Heart

** CPR with signs of

@ SBP <70, ®

life or systolic blood Thoracic Yes Y
— SSess
pressure < 60 mmHg Hemorrhage [— Apply Aortic Viability
***Penetrating X-clamp

Y
trauma to the neck @ I Air Embolism Iiv I Hilar X-clamp

or extremities with
> 5 minutes of CPR

heralds non-

Extrathoracic |yes I
salvageability @ Hemorrhage -m

Western Trauma Association ERT Algorithm

m-1-2
(Fairfax LM, et al : World J Surg 2015 ; 39 : 1343-1351. X Y 5IH)

1) Asensio JA, et al : Working Group, Ad Hoc Subcommittee on Outcomes, American College of Surgeons-
Committee on Trauma : practice management guidelines for emergency department thoracotomy. J
Am Coll Surg 2001 ; 193 : 303—-309.

2)Hall BL, et al : A visual, timeline-based display of evidence for emergency thoracotomy. ] Trauma 2001 ;
59 773-777.

3) Molina EJ, et al : Outcomes after emergency department thoracotomy for penetrating cardiac injuries :
a new perspective. Interact Cardiovasc Thorac Surg 2008 ; 7 : 845—848.

4) Seamon M], et al : Emergency department thoracotomy for penetrating injuries of the heart and great
vessels : an appraisal of 283 consecutive cases from two urban trauma centers. ] Trauma 2009 ; 67 :
1250-1257.

5) Burlew CC, et al : Western Trauma Association critical decisions in trauma : resuscitative thoracotomy.
J Trauma Acute Care Surg 2012 ; 73 : 1359—-1363.
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6) Morrison JJ, et al : Resuscitative thoracotomy following wartime injury. J Trauma Acute Care Surg
2013 ; 74 : 825—829.

7) Seamon M]J, et al : An evidence-based approach to patient selection for emergency department
thoracotomy : A practice management guideline from the Eastern Association for the Surgery of
Trauma. ] Trauma Acute Care Surg 2015 ; 79 : 159-173.

8) Fairfax LM, et al : Resuscitative thoracotomy in penetrating trauma. World J Surg 2015 ; 39 : 1343—1351.

O FAST (3 PEBRENREAN 2252 2 SIS M5 T b A 12 B

LT w0 A

SATHICd RIS 5. &

LEE L EREN ORI 2 5l L, (0 FAST D& | 7
FE 92.3%, HEEREE 956%, REHEFAST ORKEE 685%, 45 | % Sokal
U 939%. MAIOBETIZ02E FAST ORI IX 100%, | o) - sws
PEELEE (IR T D AT LB (940%, 975%). MEH | % s
FAST O&EZ, TEITHHAITHEEELC (625%, | 2]
733%), HESRFEIHIAIT 100%, SEAIT80% ©. b

FAST | i%ﬁ*ﬁ(@’i‘ %T:JZML@T li@a;) % J”%JT & SenSItl\nty Speclfclty PPV

DY A IV T TEDEND SERE RO DD DORED

BITHE, oL

BUYHME TR FAST ORREIZR RS, HREA |0

HROHRINBIML TSI EHHY, negative TD ;§
JEIEPINLIZ 5 & T & . % ' Total
o o

1) Matsushima K, et al: Double Jeopardy in 22

penetrating trauma : Get it FAST, get it right. s

World J Surg 2018 ; 42 : 96—106. 0

Sensitivity Speclfclty PPV

[ﬁ WA E D P CT oY) 7 i %, M & A8 ] Sensitivity, specificity, PPV and NPV of the FAST.

a Abdominal FAST, b pericardial FAST. PPV positive predictive|
FEOAG R A S T B BR AR ISR 9 4 | value, NPV negative predictive value, FAST Focused Assessment
Review HIE S LTV 2. ziotllllnjsonography for Trauma, SWs stab wound, GSWs gunshot

2013 4£ @ Systematic review Tl&, FNZFNginvst
B % 30%~ 94% & A 72 20 @3 (B 12,154 JERI) %
FLTwWA. ATLSR JATEC TiHkX6NTWn5SH 1 ~
2L oM MR & 2 iR 2 E xS TlER L, ¥
A=Var b a—VEEEO—2E LT EEFELI 1112k wm+fmm FFP : PLT O R 5-%17-
7o hiDs, BECEDUE L7z &) IEDP S o7z (20 G 14 #0)

FCHIMEOE G OWRLIE 2 WS, BHREIMGICH T2 XA - a2y b — VEREIZOWT 37wl %
FELOREASTDHA K54 TlE, DCR (FA—vary ha—)VEgEdk) oFHIE LT, OBMKRD Ak
@WAR IR F TOMRIMEDOFFEG® MTP 0)1%)1%@%4@@%%?%&@?&5 REEFIFLEEHIZ, BT
A D720 MTP 2 #fi & L72DCR 2479 2B L1 1 1 11ZEWIEETHO RBC : FFP : PLT ®
A7) 2 & 2HERLL TG 2,

I-1-3
(Matsushima K, et al : World ] Surg 2018 : 42 :
96—106. XY HIH)

1) Tapia NM, et al : The initial trauma center fluid management of penetrating injury : A systematic
review. Clin Orthop Relat Res 2013 ; 471 : 3961 —3973.
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2) Cannon JW, et al : Damage control resuscitation in patients with severe traumatic hemorrhage : A
practice management guideline from the Eastern Association for the Surgery of Trauma. ] Trauma
Acute Care Surg 2017 ; 82 : 605—617.

[BinFHE ISk 3 % REBOA/TABO O HItE, B & OB K BYIRERT#H; & o JLik]

B CTHORERNERIZSINTO WA, BRON2EE D Review DB L OARFRTOMEHIRER DS,
BEYAVE IR LTD REBOA/IABO 3% 4 CTRIE MY TH A REME DD 5.

JTDB % T L7248k Tld, REBOA/TABO I3FIEZECTHAT T2 2 LA ZETEXLHD720, HEIKIIL
72 LTH, —HROFELFMR IVR 2 EDOWARGEL G T A RETHLEL TS Y,

X RIZEAIIMEHER 2 &t T OG5 % F L7 Review TlE, & 81 ADOSMINMHERIZ W LT, FEIT0
il EERERN M 3o HMma Yy ha— VB IO EAEHM THEASNTEBY, Nv—r04 » 70— MNERo R
il 63 43 (33—-88 47, WUMEIAIME FA- o gefl 51mm Hg (44 - 61mm Hg), EAROILTFRIL 354% TH -7 2.
AORTA study T, $i7ME 43 Fl% & 114 BlOKET T REBOA/IABO LB 2B CORBASNTED,
HAERI R EEIIFO 072 (28.2% vs 16.1%, p=0.12). JFIZEIEM A BHEIZRD T, LaTHRNE
M Tng 3,

1) Inoue J, et al : Resuscitative endovascular balloon occlusion of the aorta might be dangerous in patients
with severe torso trauma : a propensity score analysis. ] Trauma Acute Care Surg 2016 ; 80 : 559 —566.

2) Branco BC, et al : Endovascular solutions for the management of penetrating trauma : an update on
REBOA and axillo-subclavian injuries. Eur J Trauma Emerg Surg 2016 ; 42 : 687—694.

3) Dubose JJ, et al : AAST AORTA Study Group : The AAST prospective Aortic Occlusion for
Resuscitation in Trauma and Acute Care Surgery (AORTA) registry : Data on contemporary
utilization and outcomes of aortic occlusion and resuscitative balloon occlusion of the aorta (REBOA) .
J Trauma Acute Care Surg 2016 ; 81 : 409 —419.

Key Point *::“?
O$iRy MV & B2 1) SAIEE XBETM LI 2 A WREMEDE . PAIRAFRICERE T 5720,
BRI 2 o R I B R TFAHAT T RE e A 2 B2 TB A RETH 5.
OFINEFHCTIE E OFFl, HFIZHM X #i¥for COFMNEETH 5.
O#LHIIME RT3 5 BRI BN, $ERAMEICH L CTE ) D EEENES L, LHOTHTH 5.
O#LIIIME TIENEH FAST OREE IR R, BREAIE 2 SBANEML TwbZ b H Y, negative T
b PEREPR M TS E T & 7o,
BV Rk

2. HEFOERE, HEOEKL
1) HEZOERE Ballistics

FAIOREF WA SN T &G, FAIZEOROZGEZO b OOREL BRMICFHMT 52 LT
HoT, FEEPLHMOMMBMRME, BN SIS X o THEEFEORBEDILE DD Z LI h iz,
Vo IEREIE D 720 ORI 2 I S LEIX R,

I TCRHEEFEOR/NROEHBOASER L, FHICL2EHEL LIV A A-TY LR L, L )FEMZAET
MDD IUTENTH 5.
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JEH
I L BRI ED XL NIRRT I OOKRKTIZL > TRES V.
i) #ouEfE, EHE, BIR Yy o b EH), M, KEEor - FiE
i) #dr sia R, R - HER B - LR, #HwE
i) ZHEHEORT ARG, $ide0 O OHHE BIOEAL, TR

SO BINITTHRE 2 A ?

© O BONTER T AL F - OFEANCHIZ . BE S oo ER) = 4OV ¥ —& (KE : kinetic energy)
i, SO BERE M) EEEOHEE (V) 12X REL (KE=1/2 MV?), X ) EWEL L) B uvElET
BOEMEINL LI ANT—BIIREL R L =BI1IKREL 25, SOMEE, ko) §is L O0%i)
FEROMEICL Y ES NG 2.

KE= - M V2

N (=

RO - AL B & - UL IC X 2B o Y
ARG A 2000 7 4 — N (681m/ B) A
- A B 2000 7 4 — b (681m/ ) LIE

(REES M (g) Vv (mf) J cavitation ¥ X (cm)
22 A F (B87) 36 350 170 5
38 A T (FHE) 120 300 325 10 ety
224 F (FA4 7)) 50 900 1,550 15
7.62x39mm 165 850 | 3,500 20 A
(hT7v=a7)

AL DB X Y

AR A o 728 5E, 2N (vaw) R Az (tumble) , Z# (deformation) ° Wi i1t (fragmentation)
Ao THMLBIE THATHL 2D, BHZOL DI X 2MBIBHGLE L DIC, FHHOKL YW
S IR WEIB ORI Z G L T b (ZBIAIEE = cavitation). & ##(T & cavitation 1T K & <,
FENOEHN O EE AT 5. FALDEHBIOEEAZERROEE O A E T IV
DT TR,

e Y " | Temporary cavitation
P = S -

L.
--------

(N [ 2 ’ Permanent cavitation
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B ORI TR T 27 ?
G & 57 (WE : wounding energy) 1, RNICHTA L7 L EOHE (Vo) SHEADPLHLAE
EDHE (Vo) DENKEL LB E, DFNANTRELEHETLE, K& DY,

WE= % M (Ventry'Vexit )2

UL ke AT (AL & - S

Full Metal Jacket (High Speed)

(Z A 7 L) Millitary

Ordnance

Permanent Cavitation

- Temporary Cavitation

B TIA TNV AN F-RIEIH Y, RO WIESRIZ X 82RO 2A1E, 10m FifA
O B N EEEED & 5 L 72 TREED D 5.

BT A 7V R SR TR OL I LA HMELTBY, FHABLITEHTIZEIELEENL TS
BHEREDO L) EWEELZ LT 720, BENICZHE LSS, m b LA TOEELRM
MG AL . RERIIIFRS L T T, A E SN Cnwsr 2 b d D, L LHIO T 7Y —

N~ RIS LI 2 5.

CHEATA TV EHEETHY, BHL) LAV F BRI ERITE V. Cavitation D A XX EE D
B s, BT a vy F 2 8 CHLIC X2 EEBEZ T2 THZ20 A F— 2L ) #iEEG %
&850 5 (behind armor blunt trauma:;BABT). Plai & ) O/ L TE CTWAERDH Y,
WA T A 7 VORI LD bR A 2.

- BREEE 0 10— 15m PEEED S AU 12 7% 5 WA, 1-2m PINOIEBETIE 85% M5y & 72 5.
R, REL L 7o/ MRS E NI 2 3RI5 3 5. 3 C OB O H (3 R .

1) Asensio JA, et al : Current therapy of trauma and surgical critical care. 2nd ed. Amsterdam : Elsevier,
2016.

2) Moore EE, et al : Trauma. 8th edition. Columbus : McGraw-Hill Education, 2017.

3) . EE—, (I [HAI L uES ] PR 29 SEEIE AT EE - HANWR S AMBIVRHEZBIHE 7 F X
I

4) Giannou C, et al : War Surgery BIJ#§° F DO IS % L) FREIC BT L EFEIHIR /- ToE
P HIEE) VOLUME 1. ICRC, 2009.

5) Hanna TN, et al : Firearms, bullets, wound ballistics : An imaging primer. Injury 2015 ; 46 : 1186— 1196.

6) Stefanopoulos PK, et al : Wound ballistics 101 : the mechanisms of soft tissue wounding by bullets. Eur
J Trauma Emerg Surg 2017 ; 43 : 579 —586.
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2) FEEDRL

OFAI DR
- BB, XY, CT

-

BRI, R OMERE

BFHEZ DS DI X VEFRROERDR B DHEES
DEEZRA LTSS

IR ERCET K, IRER & SRR B L TV 535 A
B EEE, BICHEEY ZATVIES

FOM, BECHEEED Y R 7 BREW L HET S RS

O# A OEIS

g
. 0
"""""

. .
"""""
.......
''''

v .

I-2-1 #HERVT7ILTU XL

ORIV 1 2T TLH AR, LT EFTFERECTEL, XHEs EOHBGRAEZIT, FustH
BLTWa0E) 0, SEMAMEND &2 %l L7256+ 5.
¥ 1 FHEOHFHMTHERNTEBUI DR T LI LD 5.

MOTRIE XM & XBRS 20\,

@R L 728E, Mot oMIsIcd i 25 DINEIR T 2 LEid 2w, 22720, HihodEis
WKHTREIHATH-TH, 77u—FBHBETH 720, XY RELEFEIBEHRENILEEIZS
DR TRV V2,

MOREDLELTBY, M LM, BT, AN, &2 \VI38 AL - GBI 8 12 il AT 58 72
B, FERTRPUREEET T oML A E/- L T Jv.
XEH AL L2 e, ZOMBICE L QIR ERICHEREIT .

QU KN, ZHh 5 6 B DA IZAIE S 21T .

OMHEFERSOMBIGE LTIE, B2 Y ay NI VI X 288, BHEEET CHRMOBERL T
WABE, THRSEELREE, BERBEONEND 2 HER ETEEBT L (thib).

XEFA, SHHCE RGBS, — B HEREBES 2 T VST ETH 5 (Fralk).
MR 7 F B & LSRR T A V.

=

(RN D5 L 728800 2 Oy 2 B3 2 %, BIRL72a08haEo ) 27 Il L]
FTRCOFAEZMBEL72ET 7Y — P U § 2083 5, MAERGR K E 2 2 18 72 ik
RAA 72T %l L - AL 2 5A SRS T & 5. AMERORBENIERORE L) A 7 LR b2, 6
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R LN ISP 9 % V. SR T EFEAE T, TN TRMBEIL L1325 2\, EMEEZTFR TH R
TEHD L) IZHAZTHRILE R\, HE—ShED ) A7 L 2 D RN H 5 DL, BRI F R &
Pl L TV BEHIC X 2 9. e sioMPiREOENBERS, SOMAPREETE) A7 DRSS,
HoEhTE RV, 72, BeEELTZOEEFICHE) CALHEMIEHMEDO) A7 L b0, T
T —=FPNEET R IRE S 5. KRR B L s oA 2R & b 2 s O #E 13 S
% 9.

[SEANIC & 2 5MBT 3§ 5 Bl 364 5]

BROV AT BEAEEZERZDRNETHY), MEAFLH LMD 5T L S IRNBIRIE O IR G- 132
LEHRRVI ENZ.

PHEERGO#EIGE LT, Bz ma, v ay ML L5858, GRMG T TREO/® LT
VARG, BEZEBL TV R EHEPEELRYE, BIRRORErS 562 ETHL Y. 72,
eHBLTZOTEFICHE ) CAZEHIERRD ) A7 L), SEHOBRENIATRRZY &, S8
EOWEIIMA TR 10 HHOIIHARY b T A2 B 2 MHEOHIRNIZG 2 Z 8T 5. KA
AT 2 Bl L 22 2 iR oG, BRD) 2713 2% T TH 1), EFHIRE 2 PUR ER 5 13 0 EZ %
AR

(SRt AL, SHHITIZBST 52X & M)
B ONAEOTEEED ), FEIEOHREGEO -0 RINIHH T 2 LT v, —E R BE2s 7%
GAIUEHSETTHETd 5 (Expert opinion).

1) Asensio JA, et al : Current therapy of trauma and surgical critical care. 2nd ed. Amsterdam : Elsevier
2016.

2) Dienstknecht T, et al : Indications for bullet removal : overview of the literature, and clinical practice
guidelines for European trauma surgeons. Eur ] Trauma Emerg Surg 2012 ; 38 : 89—-93.

3) Begly JP, et al : Systematic lead toxicity secondary to retained intraosseous bullet. A case report and
review of literature. Bull Hosp Jt Dis 2016 ; 74 : 229—233.

4) Dillman RO, et al : Lead poisoning from a gunshot wound. Report of a case and review of the
literature. Am J Med 1979 ; 66 : 509 —514.

5) Magos L : Lead poisoning from retained lead projectiles. A critical review of case reports. Hum Exp
Toxicol 1994 ; 13 : 735—742.

6) Weiss D, et al : Severe lead toxicity attributed to bullet fragments retained in soft tissue. BMJ Case
Rep 2017 Mar 8 ; 2017.

7) Bruner D, et al : Ballistic injuries in the emergency department. Emerg Med Practice. 2011 ; 13.
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3. ERAREE]

1) EEER

BB ERE
OFRE
CT
EHEL GCS 3-4 D
B KERE
J N
@il o i e B
& R 5 R L CTA /T & & 52
®HY
FiOBHEHE BEENIME <
®HY
ERsEf RlnE
FIY—FTY TIN—Fey
EIEFAS

® &, R, ER (A-B-C) OEENF A5 NIE, BENICZOREILEITD.

@ A-B-COR@EHI»IZUTINLEIL, PRERORE M T 5.

@ BEZRDOGCS X7 3 F 713 4 P OEFLEIK - BE L EGISED TFEIEL, BHBROLGAEIE

ThhBEnwZ ENFZ,
@® MmEBEISEOLNAEEINOEERE1TD.
® BEEAME,»ZVGEE, BILE - T 7R3 %2175,

©®O® BEEAMEHNHIHEICIELBPFMONREL DD, FEIG EICLILBLEEDHEEICIE,
FHMOBEICE LS HEWVFZEDHSZL.
I-3-1
(Harrington T, et al : Head injury. New York McGraw-Hill , 2000 : 352. % tZ%)
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(030154 )

BHEBSRANZ, £ 90% DBRENBE L L LRI TE T2 EbOTTFHRARRIMETH L0509, A
BT BIMBENIIBES A F A4 Vit - 2B T) V7. HIIMBO M2, EENRFIC L
D IRMERRE 2 /MRS E S0 b T EREER 2D, I primary survey Z BAG L, od, FEIL,
68 (A-B-C) ICREVRDHSNIUL, BHIZZORENEIT). A-B-C ORMENY ) 7 Ehiztk
2, IR O BE AR T 5. 8RR O GCS A a7 Z5Hli L, BHEENIETLEEROGEL R T 5.
primary survey (2B} A FKMFEORE O T, GCSA2a7 ST, LW GCSA2aT 2Lt
DAL, BEAAFERRRE (V=7 EE) 20720 (U35 DY) 12X, 225 ICKER
B I DMEELTEOERETITV, AN EHEE#% L, secondary survey DN CT 2179 .

¥ secondary survey (2B BHEEOAMIZ, NEOBED D WHEARIR Y HEZOHTEITH . BALIC
LRI EEBEFEEL, Sl EN/-HEEEHEE T 57290 powder burn 23H 1ULFLERT 5. HEZFEIT
WZRE S IREEIR %> Battle’s sign, RIEHG S L CIREEG, HESLORMED S OWIN, s OMmE %
179, M MREZEPTETHIUL, MRS OFFEAYE T L721%2124T 9 .

1) Siccardi D, et al : Penetrating craniocerebral missile injuries in civilians : a retrospective analysis of 314
cases. Surg Neurol 1991 ; 35 : 455-460.

2) Marshall LF, et al : A multicenter trial on the efficacy of using tirilazad mesylate in cases of head
injury. ] Neurosurg 1998 ; 89 : 519-525.

3) Part 2 : Prognosis in penetrating brain injury. ] Trauma 2001 ; 51 : S44—86.

4) HEIWMGFXIMERINZE T A BT 4 Y UGETH 5 REZ RS - IMERIIZHE T4 ¥ 7 14 >~ JATEC.
WEIEE 5. HASME 4 - HARGEESSEE. Wi ~5 3 Hik, 2017,

5) EAESHIIMEIGH - BEOT A NI 4 AMENE RS EREETIMEGE - EHOTA R4 2. B3I,
HA AR R4 - HARI Y ME - R EE. B0 RaF b, 2013.

({IEEA

SHERYME S OISR B U A IR I, TATEICO A ELMAXOREIZLETH L. H—ER
LY AEGHBITEECT Thab, ¥ EHTRE CTOFRE LT, BARLEN OEMANEEH, HE
PR, FMERR, BHER & ME & OMIERSR, RISPE - FLSIERIAN, SUNE, IR, WEREE,
JEAETH R, BEB A IE PG Z 2 T 2 0, HEOEEDEG S 5 770 ENHIT 5N V2 G &MAImA,
IR & FRARIT O HHTH 5.

XM, BEEGET, HALLER OME, [MEZ EOFFMAT EZAY, #EIL CT BHRE 3N 5720,
V—F r TORBIIMEES A, BT MRIE, WEICHBZEL, 050 ETHE GBI
) L7z 2Bl 2 & 72 W aethdid 5 20 FART b 2 v BIAE &L, MERBEOW RN S 2
AR S NS, AR Y OV E Y AZGEEE (PORNEAR), PISHEDIR O R _EER, HEEAEEIR, 2
IR & TS A AR, < QR HIMCEIEMEICHENIMEA B L 2258 X MEHRG 2 58 9.

1) Neuroimaging in the management of penetrating brain injury. ] Trauma 2001 ; 51 : S7—11.

2) Offiah C, et al: Imaging assessment of penetrating craniocerebral and spinal trauma. Clin Radiol
2009 ; 64 :1146—1157.

3) Levy ML, et al : The significance of subarachnoid hemorrhage after penetrating craniocerebral
Injury : correlations with angiography and outcome in a civilian population. Neurosurgery 1993 ; 32 :
532 —540.
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[Fhisd ]

TSI, FEMRE 2 BRE & R 24T o 728812, W09 B X OEEFT A S HIrd 5. BE
Ay AGHELN T LEWzo, ERZEICTFEARRT2FHM0L, FA#ELLIET S V.
BEAEFRD GCS A a7 3 7213 4 2 OlEfLHOR - BE L72ERNE E DD TPEME L, FM#ELS L vwE
EZ BN, BB REEIITON RV L%\, FLPRARKNT& LT, Fikn, B&, BIE, BEE 2
GCS A a 7&K, BEFLECK, xPGREHES, BEEFWNIEICHE, CT A Tl kmak - B OMIEDIEE,
MM I 7 & 25 ST 279,

L2L, 2011 4FIRETH 7Y b - F7 4 — XA PR BPHE S N FE T, SEEBFHED S B 2
A% ZF T 7. BEEZER O 2 202 b B Rinls % & AERIDSHE S 9779 FoliEie ORI, Fir s
L O EHOBEEEIRRA SN TVWD 7.

1) Surgical management of penetrating brain injury. ] Trauma 2001 ; 51 : S16 —25.

2) Aarabi B, et al: Predictors of outcome in civilian gunshot wounds to the head. ] Neurosurg 2014 ;
120 : 1138 -1146.

3) Gressot LV, et al : Predictors of outcome in civilians with gunshot wounds to the head upon presentation.
J Neurosurg 2014 ; 121 : 645-652.

4) Rosenfeld JV, et al : Current concepts in penetrating and blast injury to the central nervous system.
World ] Surg 2015 ; 39 : 1352 -1362.

5) Turco L, et al : Penetrating Bihemispheric Traumatic Brain Injury : A Collective Review of Gunshot
Wounds to the Head. World Neurosurg 2017 ; 104 : 653 —659.

6) Muehlschlegel S, et al : Predicting survival after acute civilian penetrating brain injuries : The SPIN
score. Neurology 2016 ; 87 : 2244 —2253.

7) Lin DJ, et al : "Time is brain" the Gifford factor-or : Why do some civilian gunshot wounds to the head
do unexpectedly well? A case series with outcomes analysis and a management guide. Surg Neurol Int
2012 ;3 :98.

8) Joseph B, et al : Improving survival rates after civilian gunshot wounds to the brain. ] Am Coll Surg
2014 ; 218 : 58 —65.
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9) Zantut LF, et al : Diagnostic and therapeutic laparoscopy for penetrating abdominal trauma : a
multicenter experience. ] Trauma 1997 ; 42 : 825—-829 ; discussion 829 —831.
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Colon Injury Management. 1998.
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ABI: ankle-brachial index
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1) Fox N, et al : Evaluation and management of penetrating lower extremity arterial trauma : An Eastern
Association for the Surgery of Trauma practice management guideline. J] Trauma Acute Care
Surg 2012 ;73 :S315-S320.

2) Mavrogenis AF, et al : Vascular injury in orthopedic trauma. Orthopedics 2016 ; 39 : 249 —259.
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1) Practice Management Guidelines for Penetrating Trauma to the Lower Extremity. Practice
parameter for evaluation and management of combined arterial and skeletal extremity injury from
penetrating trauma. EAST 2002.

2) Fox N, et al : Evaluation and management of penetrating lower extremity arterial trauma : An Eastern
Association for the Surgery of Trauma practice management guideline. J] Trauma Acute Care
Surg 2012 ;73 :S315-S320.

3) Mavrogenis AF, et al : Vascular injury in orthopedic trauma. Orthopedics 2016 ; 39 : 249 —259.
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1) Fox N, et al : Evaluation and management of penetrating lower extremity arterial trauma : An Eastern
Association for the Surgery of Trauma practice management guideline. ] Trauma Acute Care
Surg 2012 ;73 :S315-S320.

2) Ivatury RR, et al : Penetrating extremity trauma. World J Surg 2015 ; 39 : 1389 —1396.
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1) Practice Management Guidelines for Penetrating Trauma to the Lower Extremity. Practice
parameter for evaluation and management of combined arterial and skeletal extremity injury from
penetrating trauma. EAST 2002.

2) Fox N, et al : Evaluation and management of penetrating lower extremity arterial trauma : An Eastern
Association for the Surgery of Trauma practice management guideline. J Trauma Acute Care
Surg 2012 ;73 :S315-S320.

3) Halvorson JJ, et al : Vascular injury associated with extremity trauma : Initial diagnosis
and management. ] Am Acad Orthop Surg 2011 ; 19 : 495 -504.

4) Practice Management Guidelines for Penetrating Trauma to the Lower Extremity. Practice
management guideline for evaluation and management of lower extremity venous injury from
penetration trauma. EAST 2002.
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1) Dougherty PJ , et al : Gunshot and wartime injuries. Rockwood and Green's Fractures in adults. 8th
ed. Philadelphia PA : Wolters Kiuwer Health, 2015 : 397—426.
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parameter for evaluation and management of combined arterial and skeletal extremity injury from
penetrating trauma. EAST 2002.
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parameter for evaluation and management of combined arterial and skeletal extremity injury from
penetrating trauma. EAST 2002.
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1) The Centers for Disease Control and Prevention.Blast Injuries : Fact Sheets for
Professionals. http://www.calhospitalprepare.org/sites/main/files/file—
attachments/blast_fact_sheet_professionals—a.pdf (Accessed April. 5. 2018)

2) American College of Emergency Physicians. Bombings : Injury Patterns and Care. Blast
Injuries : Fact Sheets for Professionals by Centers for Disease Control & Prevention.
https://www. acep. org/blastinjury/#sm. 00001hlkgl9nydrytc81vbu8a2qz2 (Accessed April. 5. 2018)
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2) Johansen K, et al : MESS (Mangled Extremity Severity Score) 25 years on : Time for a reboot? ]
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AAST American Association of Surgery for Trauma
ACSCOT American College of Surgeons Committee on Trauma
ATLS Advanced Trauma life Support
CDC Centers for Disease Control and Prevention
CTA CT angiography
EAST The Eastern Association for the Surgery of Trauma
GSW gunshot wound
ISS Injury Severity Score
MDCT Multidetector computed tomography
MDCT-A Multidetector computed tomography with angiography
NTDB national trauma data bank

REBOA/IABO resuscitative endovascular balloon occlusion of the Aorta/intra-aortin

balloon occlusion

SCIWORA spinal cord injury without radiographic abnormality
SSI Surgical site infections

SW stab wound

TBSA Total body surface area

VATS video-assisted thoracic surgery

WTA Western Trauma Association








