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

|
R:FEIREHE Respiration

1
CIEIREE®E Circulation

[ ]
H: & ;B EH¥ Head injury/Hypothermia
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Al - BBEO T L RAE Y VIZBIT SR Ll OESENEA L, KIE O Tactical Combat Casualty Care
(TCCC)V-3 B X U Tactical Emergency Medical Services (TEMS)? (2o W7z “MARCH” "8 F L w»
(KMI-1). ZoO7NTY XL1E, M:Massive hemorrhage (KEHMMOGIE), A:Airway (FaEfER), R:
Respiration (BAHEMES OB & MRS ), C : Circulation (BHIREEHEM:E > 3 v 7 OiB#E), H : Head
injury (R AR 7 &2 & % BHERYME O AL % [0]#F) /Hypothermia  (RAFIROGH & [A1E) TR S
N5, WEORBEREOINERGEIZB W TIL, ABCDE ONEE THGE - WEN 7 SNDH, K% - BT
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W TIVITYANTHA, Thbb, FHAREE CIXEREM CHMGIIZR DR U O KERImAS LIEL
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DL, WRAOFEHM - E L, BRI BIGTIT ORI L S R WAEDTH Y, WERERIR D &% HEkk
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WM 2 RN ERT 5 2 LRSS, 2 LT, TOOLMRAER, JEREM, B - AR~
ElE DNEFHMERGELZ 1T OIS L WA, TTEERIR Y AEICE AT 2 LENDH 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.
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(23T 65 99,
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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. 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.
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KETIX 201545 A b B L RMOYMERGEICE T2 S 62 5 EM IO 70y =7 b & LT, National
trauma care system OREEEDS, HAY, 15, I, AR EICBWTETLTWL 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
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“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,”
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WILBUGHGERT) T TR 2 RGEMRD, BRORKHRIMKEDIINII EOMBEAH D O h AR Tla ik
FoTwiwv, ZOZEIE, KIITBIT LHEILBE 0§ 2 FEIMERGE DB 2 BT 5 RK
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1) Campbell JE : Tactical Medicine Essentials. Jones & Bartlett Pub, 2010.

2) HERNGFZENGHMBETA P74 VUG E2MRERZBE W IMEHEMZEIA NI A~
JETEC. GETE 2 M. —iALHE N H ARG A2, Bt 0 ~% 3 b, 2018,

3) Frvkberg ER : Terrorist bombings in Madrid. Crit Care 2005 : 9 : 20—22.
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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.
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O NTDB @ 1996 ~ 2016 4£ 0§ Al 11,294 FEH) & 4547, L1102 14.6% V.

O New Jersey Trauma Center @ 12 B D $iAl 6,322 Bl D547, BT 11% 2.

O JTDB 28§k S 4172 2004 ~ 2015 O $aERE 80 £, Flix 46 fF (51%), FELZ50% .

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 XDk (HARIME S HEWseists)

[ TF &P, LB, Kk
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SHHTH LU MDD 5.

R HEBRBIAE DR LT SR E I (HHVIZFHAIOAR) ZFRELT, FiliEiT) LEN D LHH
72\ A decision making D—Bhk o7z, HHBFOHEE - AR EE DS HIREL 2 2 W B MEDSRIE ST R AV
RENB V0, CTIZEZBBEFHOLEROFIICELT, K 949%, FFEEE 9538%, 1EZE 947%
LOHELHD Y. 727 UBEEGIH L CIB R TH LI NS0,

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.
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ACSCOT @ 57— % Tl&, Resuscitative thoracotomy (RT) % JifT L 72 %E B O A A7 =1L i 1 456 ©
112%, $iPMET16% Th -7V, SHIMED 2 TO MEORANI R L THEIT, Al MERE, £
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WTA 1E 2012 4FIC RT ICBA$ %, R Z W7 V) XA 2L (MT-1-2), $4METIE,
CPR % Bi4G L C 15 3 I2iili 72 2 WEEBNZ DA RT fifT 2 ZRE L, RTHATL72b DD Y Y RF—TF0%0n0D
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RF=THDHLLGEIHIMT Y PO =V EFT)NREE L TWD Y. N F )V A LS ORFA, K
EET A FI4 2 TE 105N, EEH A BT 4 2 TE 5 aUHRICHITIRER G ED &, RT MR




TVB ¥, B COLIE RIS L Sz,

2015 4D EAST 5D H 4 K74 ¥ Tld, BsEAHEA RS SN2 L VBRI L2k e LT,
e CURIIRAI T & 72 o 5B J 2 4 CCHA L T 5. T2 ORICOR 10238 SRR SR L, #iih
L LT, Al g B 5 O SLISMEIH L IR BN AT 2 & 23 IR L, Rk g B
BVIHOBIIMES, EAIED S B % LIZEb 5T IHUS O SISMEITH L TORERIE 1 =
bR AP ECHERET B, ELTVD 7,

BTS2 BB LTI, SMESVBHEEAHT ) < % 7275, B EREE & b ), $ABEATT) 2 &
LTRET, 2000 3IEETSETHE Y. 5 v K — TR KBIGER & 175 725, $ R0
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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)
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5L 939%. FIAIOBETIZAEE FAST OIEEEIR 100%, | .| = sws
FFRBEIIHIAIC L SEAITH I (940%, 975%). MEH | 2
FAST O&EE, HAITOHAITOAEERC (625%, 20
733%), HFFEEFAIT 100%, $EEIT 80% V. “

FAST 3B OZHEHMOTREE O H 5 HEF T, & Sensmwtv Speclfcltv PPV

DY A IV T TEDEND SEREIRD DD DOWRED

HHTH S, oL

BIAME T FAST ORE R LR, AKRKAl | =
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o o

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

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

World J Surg 2018 ; 42 : 96— 106. 0

Sensitivity Speclfclty PPV

[ﬁé WA E D P T oY) 7% miﬁ’ I IC & A8 {:E] Sensitivity, specificity, PPV and NPV of the FAST.

a Abdominal FAST, b pericardial FAST. PPV positive predictive|
FEOAN S R A S T R BR AR L2 B 9 A | value, NPV negative predictive value, FAST Focused Assessment
Review HIE STV 2. ziotllllnionography for Trauma, SWs stab wound, GSWs gunshot

2013 4£ @ Systematic review Tl&, FNZFNgavst
Bz 30%~ 94% & A 72 20 5w (Fh 12154 JEBl) % M
FLTwa. ATLS®R JATEC TiHkX6 N TWw5b 1 ~
2L oM MR & 2 iR 2 E xS TiER L, ¥
A=Vary ba— VEEEDO—DE LT, HmEFEL 1113k wm+fmm FFP : PLT OF ¥ 5- %175
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QOIRAM LN F TORMEDOFES MTP OEHOR/NEO SEHOFKS, REeZ s L L il T
WA D720 MTP % #fi & L72DCR 2479 2L B L1 1 1 0 1IZEWVIEETO RBC : FFP : PLT @
Rz dr) 2 & 2 HERL T D 2,

I-1-3
(Matsushima K, et al : World J Surg 2018 : 42 :
96-106. XY HIH)
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SAIFME IR LT REBOA/IABO 134 TR TH LR H 5.
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J Trauma Acute Care Surg 2016 ; 81 : 409 —419.
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C SO IINLER) T A OV F—OFEANCHIS . S SO EE) T 4L ¥ —& (KE : kinetic energy)
X, o E (M) SEHEE (V) 12X hiEl (KE=1/2 MV?), X ) EWEHA L) F T
BLBSNEDANF-RIIKEL AL =BNIIREL LS. SFOBEIE, Lkoi) $s X 0%)
FerOMWEIZ L WV PESND 2,

KE= - M V2

N (=

FOLIEE - AR - BHHEE S X 2B 0 Y
AR - FPE 2000 7 4 — b (681m/ ) Al
- A L P 2000 7 4 — b (681m/ ) Ll L

(REES M (g) Vv (mB) J cavitation ® ¥ Z(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) R Wi i1t (fragmentation)
Ao THMLBIE THATHL 2D, FHZOL DI X 2MBIBEHG L L HIC, MO L YW
O IRVHEBOMBETIEG L T (ZHJEK = cavitation). & #5# (T L cavitation 1T K E
HENOEHN O EE AT 5. FAOLHBOEEAZERROEL O A ETITV N
DT TIE R\,

e Y " | Temporary cavitation
P = S -

L.
--------

(N [ 2 P Permanent cavitation




BEOREE T TR T 24 ?
-8B s %7 (WE : wounding energy) &, AMNIZHEIA L7z X0ME (V) EEALSHHLAE
EOHE (Vo) DEDPKELBRLEIE, DFNERATRECEHT L E, REL 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 IATNVED ZANVF—RIIE Y, iR, WICRFEIC L AR A5, 10m i
ORI HEED 55 L 72T REE DS D 5.

AT A 7V R G A THEOL LA HNE LTBY, MFHABLIENCIRERI LTS
BBREDO L VECEELZ LT 720, BENCZE LSS, b LBATOEELM
ARG A . ERANIIFRF L T T, NEHEBATBIE SN TWE 2 b h 0, LY ILHAOT T —

R~ ¥ RIS LEE T 2 5.

CHHATA TV mHEETHY), BHELD DT ANF—mRGPRITE . Cavitation D A XL ZEH D
B35, T a vy F ETHLICL2EHEG 22T 2 TH 20V F—I12 & ) #inyiE5G %
E7-9H8h%3% 5 (behind armor blunt trauma;BABT). Vi & 0 LIED /N L TE TWAHETDSH V),
T 7 4 7 VORI X ) bR 2.
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G, RF L 72/ DR 2NN IBIE T 5. T OB OFE L R
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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

MAFEEH IS, 2018 F 5 BIC—8BEET L 7=,



