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K& Trauma Center D 1E L WHED 72912

R R RR RS R B S S B 5
KK HE A

KE Trauma Center (2B L CTIE L < &R DSHME S LT, 2 ORI A
EARMNEIZ DWW TR L 72, Trauma Center D EEf A - FLHEZ 52D T 5 DI
KEVHFETH S, KEWRZEORE T — 22X o TRAES 1L, MHNBUFIZ X o
T Trauma Center & L CIEE SN 5. RKOOLNLEHNOE=2 D DX, BHEDEL
FOzOO T Z 4 (PISI program) CTHh ), TOMEFELERMDIzDIZLER N
BEMER L, BHRNEOWGE Ml -S54 175 ZEHSZ ML 201035 5 2w,
AME %1% PISI program IZ BT A2 EEL Y —VTHE. T—F 2 AT 57207 T
TR RS WIFFTE v, BRANE - KHOUEEICHEEHT 2 2 LI 2R

Db, ZOT—FITINEAFIZ SR FTBE DI &, i - Bl S o ic 4
MENTWD., ZORGIHERFICIZILEOBRNLIEE 2 578, FoOEEE&ITESE

ERE S T b, N &0 R v, PERMHEAYE ™ Trauma Center
TREAEFFDIR RO S LEEE 75> T\ h.

REIHE WMty —, IMET AT 24, Eolalk, PISI program, YMEE %

(FL®IC

DOET, IME 2y — v HEEDMED LG
B72DIF20004FIZ A > THHTH ), HHEIZH
LMD LT o7-DiE, 20035FELIETH L. L
MLEDS, 9 bIMER Y —DRROF ) ¥
F IV TH L KENIZBT % Trauma Center (2B L T
ELSHEMLZZET, Mtk r sy — v HFEDS
b Tnb L idfbitze

FHL, 20024F 1289 4 4 B2 720 KREIN T #
At (Figure 1) @ Level 1 Trauma Center (Harbor-
view Medical Center, Los Angeles county hospital +
University of Southern California Medical Center
(LAC +USC Medical Center), Oregon Health and
Science University Hospital, Bellevue Hospital in
New York City, UMDN] university hospital, Denver
Health Medical Center, University of Miami/Ryder
Trauma Center) % &5 L, Trauma Medical Director
B & OF Trauma Program Manager 72 &, Trauma
Center N @ #4455 £ # @ QA (quality assurance)/
QI (quality improvement)/PI (performance im-
provement) program D EALHE & Wik L, program
R O BARY R IEEI NS D SFHA L 7.

KIRTIE, TORENEDOZE T LT DHROYIE
Wi ¥ 2 C, KE® Trauma Center D& - #H
WCOWTIRFT 2. F7/2, T2 TRy a4 7%
Trauma Center D JligkFEH#E1L, THHT D b D % AR
LTWw5,

I. KE Trauma Center (&, KENBZESHIED D
HACESOWTERES O, MBFICEST
BEEN3

K E Trauma Center D #EFE (verification) (&,
KEIV RS HME Z& B 4 (American College of
Surgeons Committee on Trauma ; ACS-COT) %%
FEATT 5221 — 12 KA Trauma center O Jiti
FRELHETd L “Resources for Optimal Care of the
Injured Patient” (23D W TITHN LYY, Z Dl
RRARHE L, MRk - BEEEREE - NE 7% 39213 H
AT =y ZJEHEPFES L. 7222, <L
NI IAMEE » F — 13I8 Trauma System @
R R B2 L, 3R ER G E LTo
ZIREEIROONL. LNV IMEE Y ¥ —IF
FEMADR L E DL 200055 ARBEEE D L I
240 N D 1SS 16LL F > FERESMG A FBE S 2T &
L>EEDLN TS, Tz, —E LEDRE
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Harborview Medical Center
LAC+USC Medical Center
OHSU Hospital

Bellevue Hospital

UMDNJ University Hospital
Denver Health Medical Center
Ryder Trauma Center

Figure 1 The seven major trauma centers
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BIES, BEOERHE - MBS OMERRIZIEA
WRTHDEDBERDPEEINTNRZYY. b
DORHeF 7 ) T — L TW5B T &%, KEVESESE
DHIRIE SN L EHET — 205, WRE L LIFEEE
Ahi, WEAE A - MGEAREC, [RERE (Verifica-
tion)] 5. T OFEREZIT, YUy B
3 5 INEAFAS, [Trauma Center & L CHi%E (Des-
ignation) | 9 % V10,

AARTIE, [EEHEKTH L EFRFEZDORE
W, TDOFE TR X S tiRkIRE L R 5
L, L. [EFs(BFHEMEER)
X9 2 AT DT\ D3E DS, HKM TIHEAES 5.

F 72, #1Z Trauma Center DR TE % & & 72 Hiis
@ Trauma System 2 & 5 #1522 AR #] O /R EE -
Al - RIE L 2T LT B,

I. RESRZERIMEZESR (ACS-COT)
(DWW T

KEIVR MG ZE B 431319224 125k S 1,
KESVE Ay (19134FF%0 ) O b i WERZE R
& TdD. “trauma is a surgical disease demanding
surgical leadership” &\ ZERHEZOT, FMEE

TROM LA HE LT, TOERDDITIE
NEHEINRC G322 ko bns, L LT
IHE L T 5.

Trauma Center O i g FE4E X 19764 (2 WIMRASFE
H X7z, Bw), “Optimal Hospital Resources for
Care of the Injured Patient” D &FAME D IL7ZDS,
ZF D%, 198348 L U19874F DL sE = #2C, 1990
FEDOWEDEE, “Resources for Optimal Care of the
Injured Patient” & PR d 22T X 417-. Z @ “Optimal
Hospital Resources” 7*& “Resources for Optimal Care”
NOEEOFHIE, [EToIMGEZFITE I TRE
FEL, EZTHEEZZITITL, FOLELRER
==X L CHEY BRSNS RETH
5] )2 ETHY, HillfHl 4 D Trauma Center
DOFfi vy X L, Trauma system & L CTHMES
LAV R LSS EEHBEL TS, T4b
% Trauma System (&, HLIZJH BE (Trauma Center)
DIRE - Bl L EE 53, MBI, dMEERE
HM~D7 7 v A, JRIEEATER - BE%, WwWh
TORMME®R, ) F— a3y, FRiEH)
TTEZHTOLUFNEIERS AT LATDH

Z;) 2)22)23)
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II. Trauma Center (&, 7= % %L Quality
improvement DXL KO 5N B

ACS-COT 2% % Trauma Center O Jii ik 3 #€
T & % Resources for Optimal Care of the Injured
Patient (DL'F “Resources”) (&, UK L T Quality
improvement ORHIEEH %2 KD TV 5. FERZE
Z I [BEOH OB X - THME GO BE
A&, ZIUC Lo THMEREE - THRICHA:
T5] &) ETH LD,

A. Quality improvement & (&

#HDS, 5 Trauma Center (2B VT, o
H i % [Quality improvement program ¢ 3 %
R CTWwW/iz7Z2 & 1aRkz] LRl % &, fHL58
HZIL LT b, Quality improvement
EFHERD NI INLFEAE. EHLTHhEbEH
KPS, ZD/=DIZHKI=ON? | EEEIPNTLE 5
7o, LSEAEICBT S [WEEHE] (LT, H
ARIFMHR A ) — F LT/ B9 25, AAROERE
B L IR SN T2 k9 TH S,

Quality improvement & V™ 9 F FE 1%, Y4 )%
Quality assurance & FFHXIL TV 72, Z D4 Quality
improvement/Performance improvement (PI) & 2¢
MREN,QUPLENEL TR ENDL I b LD o7,
S ORI ORI, [[EFLZ A O EDIND Y,
PIPS (Performance improvement/Patient safety)
L5 TN BH,

KETIE, Quality assurance D# 2 & Z DT
Hx, FIAMEZEITB W, Trauma Center/
System DA D —H TR S, FEL TEX 72
FERS 5. Z O S 4172 Quality assurance @
TS, EHICMMOERIREIIZ DR S D LD
2% o7z. HEPSR L &, KRENE [EFEO G
T - EBIRLA] OFHEETH 5755, TOKENIZS
W, ZOHFHONL F =TI, KRESVEEES T
B L BAAMERBIEHI CH /o) 2 ETH
B, KRETIE, EREOHFLWNL Y Nz, SMGH
A ) BT R TS L5 2 599,

20024 A 4, LAC+ USC Medical Center ©
BEWLADr b= ABORKAS, [T A AT
3, 10BEFERT S, ERICBT 2 EORAEE VD
RN FTHBIEE->T, KKEXLTEZ. TDH B
HARTLZH %0 34 &Moo Tn7zohsiE<
FIRE LTS TS, £k, HARIZEBWTE
BERSREREMISE O [ IC BT 2 EOMRGE] 2552
WIKEAZEZTHRLTWAEL)THS.
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MIEESEE, REFHE. V) ryEra—RJF 7

I T4 — ORI 2 HHA L7z

B. Trauma Center (Z3K 8 5 h 2 {44l

Trauma Center D fiixH:#E “Resources” T,
DT OGN IES T I e EZRDTWDBY,

1) #E#%

Trauma Center @ F2FF - f87E % 21 5 72012
&, WEEEEE (BlFHE) L& TOBHEE - B
AL 7h, EBIHII LA, JHEEO Trauma
Program (L F Trauma Program) O 3% - &47
ZREMRAYICBI S35 2 LAk 5N 5.

- JRPEE RS (FEE4) X, Trauma program %
NS (NBORE - #2H OSRit - il
L O - ME L TFHEOE S 2 L) Lairiudz
59, T EICHISRLA L, 3HFETEITHE
LTI o0, £72, & CTOBEE - B%
AZ 7R LTS, ZNTHROHMEIIS U T,
Trauma program (ZFEMRIYIZBIS5-§ % 2 & % 5
DIF T35,

- Trauma Medical Director (TMD) %, Trauma
Program DFEIGMIM TOEMLE TH 5. £ OEE,
Trauma S ONEEIZ M E NS, Bk 3 5
Trauma Center |ZFEEDFEH DT H LT 5 & Ffl
THSOFEE %%, Trauma Program % #4173
L7200 DBKTHHER 2 BT 5. — IV R %
(board—-certified general surgeon) F 7213 KEVEF
47 xu— (FACS) TH1, Levell /1T Trauma
Center @ TMD &, Hufs T 7213 22K D HME BRI
& (AAST X° EAST, WTA, SCCM 7 &) 2 AT
JB L TV FAuUd 7z & 2o\ 2990,

% Trauma Program Tl, #VEHE DR GIZIEE 7%
EXAZBE TS, TMD X, 4HRHETH S 2
LR ENIY | FR T LBENTODHW D
Trauma Program (2R3 2 ZREH&S L, YVRHEDS
V)= FL, ZBONERS v T OB
DIF 5TV 5. “Resources” 121, LN
EAELIR ST b, “Surgical commitment is
essential for a properly functioning trauma center.
In fact, without surgical leadership, the program
will not be able to meet all the requirements out-
lined in Resources for Optimal Care of the Injured
Patient”

- Trauma Program Manager (TPM) (&, Daiji&
Trauma (Nurse) Coordinator & I A T W 7z,
TPM & & % 1F & # i (Registered Nurse) T,

30% 2 %5 (2016)

Level I /I Trauma Center Tl&, 7 WV % 4 AT
Trauma program D FEGICHER L 27Uz o 7%
W BARSERE, BE (Tu b a— B LU

1 NI 4 2 ORE - FEHEtE, BEOE=51) ~
T EBIZAY v 7TO—BE LTHHEIZ LR,
HEBENB X UOBEANOEE 70 7T 2 %HY),
Performance improvement (PIPS program @ 7 —
YEM/EH Y F0 7 — ¥ 245 PIPS TE S (1%
W] ~Hedr), ER ORBEE RS L ofBEL), St
Bask (OWE), ige GMEZRICET 5 ) ¥ —
FZBES), AMET B 7 & @ outreach 7 &, JEH
IZZWIZHES. s % TMD & B3 2E#E LC
BATT 5.

- Trauma Resistrar (&, Trauma Registry (#M&%E
#k) (b)) 27— 2 AT 2HELBETH 5.
WD L RS HDRWT— % AH - TH)
& C, Trauma Registry 2E K Z >, T D70
“Resources” T, [Trauma Resistrar (&5 7 —
LADEERL A IN=ThHb]| LIEFHAL TS, FH
M, BEEFEEL oo -y AR,
R &, SRka Ny 2 7Ty v Fafio 7z
AN & LT\ % . Trauma Resistrar (£, &
D FEFH L < mrl2» H LA 2 [the American
Trauma Society’s Trauma Registrar Course & L <
EMNASHE T 5 2 L FEFED T — 2] B LU [the
Association of the Advancement of Automotive
Medicine’s Injury Scaling Course |DWiE 15T L,
[the American Trauma Society (2 X ¥ certified
specialist in trauma registries (CSTR) | (% L < &
%) OBEEEHF TV RITIUE RS Rv. &5
AR IR 8 IR DAME B R IZ B 3 5 ke B % <2
T RIT UL 7 B 7o 04,

- performance improvement fiBiZ H (%X, TPM (2
& % PIPS program (f%ik) o7 — & EH/HEH R
Trauma Resistrar 72 & D% K723 % W $ 5.
TMD 2%, ¥EBAEEEIIS L TLELR ANB %A
95,

2) SEBPLUEER
“Resources” Tl&, PIPS program ( D
BT D722, T ORHRPEHRORRE -

HE 2R OUT TN 5.

- Mortality and Morbidity Review : &R
W, & TOIETIER B X O T8 i JF a5 %
MERE L, MET2ZE S 2EM 2t L, BRilk3 5

Multidisciplinary Trauma Peer Review Committee

=]
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Instruction

Modification

30% 277 (2016)

Data
Collection

Recognition

Collation

Analysis

Cited from “Resources for Optimal Care of the Injured Patient”

Figure 2 The concept of the PIPS program

IR T 2FHELTHME LEHETH L. L0
Trauma Center ClZ, Mortality and Morbidity (M&M)
conference & L CHIfE L T 5.

- Multidisciplinary Trauma Peer Review Commit-
tee ; 5 ZHEF O A EF DV E 3 % multidisci-
plinary %2 ZZRH A TH 5. K EEI T <7z
a2 2 D IEFICIE T - i F L R WHRD
FEA N LY R Ehus S, dEED 720 O
DATHOINS.

- Multidisciplinary Trauma Systems/Operations
Committee : % #F, FEEITM OMTE R
Trauma Registry O & AEHE, JH e al a2 0 4 &,
Jw BE A P S R 9 4 multidisciplinary 72 22 B 4%
ThA. IREEIZBT MG RO - FEIZ 4R
DLRE TR H. RIEEIZ4 R (BEHPEE
L) OBfEARO 5N 5.

- Hospital Quality Committee ; %414 PI com-
mittee T&H U, Trauma DAIZR 5T, &2TCHH
FRICE LTI $% . “Resources” 12 & - THIE
ENTWDLEDTIEZ <, JCAHO (Joint commis-
sion accreditation Healthcare organization) ¥ C-*%#
DOFRBEDFH T LN TV D, & TOBHER(ER,
Surgery, Neurosurgery, Burn, Orthopedics %5 %)
X, FINFNIE D PI program & % O EJE DI
HAxdboTWwan?,

MHARTEH & A0 HKREFFFEGBEFMFERE 1252
MB35, HAID D@EHINZH>TwL, 20
accreditation 2% 5 5 41 72 \» &, [Medicare -

Medicaid DL\ %EZ1F 5 Z LT E 72\ |

[Resident program % #H A T, Resident & %% |F

AND ZENRTE R L, JREDOAIHEAA

Wl b,
C. Performance Improvement and Patient Safety

(PISI) program

Trauma program DREE % 723 D AHS, T @ PISI
program C & %. ACS-COT %, 4T ® Trauma
Center |2, PISI program =& Ol C\Wwh., 0D
program (&, YMEEZEOE M Fo7- 2 (w72
ANBOFEME - iiE] & [FEHAWTEEEOE VS
HET — FEH Y AT LD #EDTWD.
R, H A DIMGZ R E ERE=% 1) 7 L,
ZOHRDSBEICAFIZEE G2 9 B BHNE L
Hi - FEBRR L, ZTOJEKA - B8R 8T L, RS
ge - IO EIiZ oS (Figure 2) — o
ATy TERMEIIZERL T ETHD. 2
DIREMINIFE PN D DD Z & %, “loop clo-
sure” EIFATWB®  PISI program % Y44 5%
AE w7, BALIOEREEST, HHDHE
BOWRAFEL, #2, REEEICES W
TUE L, “issue is open until close the loop” & L C,
“PI issue closed” Z#fEFEd % £ T, follow &1 %
Tl A LUNIZ, “loop closure” @ — 3 DT
1%, Harborview Medical Center TP %)% Fv>C
PIRT 5.

1) FEDH BEF DML E

- T OIRTHER & FAl5 72 £ D Procedure 23T

§

h
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bHIL/zfERNL, PISI program D7 — % X — & |
BEREIN L. ZOEFAIOHIILX, LY TV FAH
5 OWHEIZ BT 2 AEBRREBI D EFRD 7212 ANTTF
% CPT code |2 L7205> TATHNbH. LI T b
X, B4 ® training track ~DOELEFEO /-0, H S
EATT =5 ATI%A4TH) DT, FEBDOATIHNH
FELZV. CNOLDOATT—% %L L IR
F—ALDRIDLTF ¥ S, WHEKEH F TIZ
TOWMDOBDFEFEZA/ER L, TPM IZ5EH T 5.
ZDOFROIERIZ & D 7o CTHBEIAYIZ PISI program
JH database (2 b FEGI DIFMAIATI S %, TPM
£ Z @ data base DHIJI 7 & — 2 & JE B2 FIR
L. M&M conference (Hial? Mortality and Mor-
bidity Review (ZFH24 3 %) D#EffEIT .

- M&M conference (5:EBfE) : M&M confer-
ence |[ZHEH SN A FEFNIE, AIHO@EY) & THOIE
TRER & 417 72 & D Procedure 2317 b L 72 EHI T
BB, RALI T A, ZOREBIEGD S LI
THES] & S HHEREGNCBE S 2 2Rt « 7 L
o9 b ZOTLEIRLT, EEHPLOH
MICE 2 2 HHEEA TS, 2 D conference
R T iE T A EE#H (Attending Dr o 9H &, &
DHO—F OO Dr 5B L) A3, Ham
Zzarbo—)vL, MEDERZHE (LUFI25
#) L,

PD (Patient Disease)
ED (Error in Diagnosis)
EM (Error in Management)
EJ (Error in Judgment)
ET (Error in Technique)
ND (Discussion not Documented)
Others
TPM &, Z DOJEH O H] 52454 % PISI program
H data base {2 A 713 4. F 72, QCS (Quality
Concern Score. Level 1~5) & LT, ZOREIC
X o THEEBEIY o 72 FIZEORE L HET L.
FEED PD DAL HIER IR & 7 o 72356, 20
JFRR OB EHED/=DIZ, T T NDFEAE L 7=HE~
DYGEEHR LANLEZ RIS 5 % &0 B IS
WOHMRS SN B, T MEMRO 720 1Mo HREE
& OGBS VERIGAZE, ZEMOELEHE
F 5 Lo ZEE % (Multidisciplinary Trauma Peer
Review Committee) i@ % H 1T C, FBHDEHL
FZORUT TN D,

30% 2 %5 (2016)

2) i & h 7ZREN O DR

- Multidisciplinary Trauma Systems/Operations
Committee

FR L72&B0, IMEZEIZBIT 2HWED T A
T AT TOREOHIT & BmR AT 5 BER
THhb. I THREF SN TV EEA 2RI 5.
- Trauma O 4 % EGRIRHFE DK EE | Research &
L5 7A%, Research @ 710 b I — )L Z O S
NBEWRGEE T LYY L, IR EROKREGS.

Bl Es#E O PTSD ICBI¥ %5158, ER T
FAST OREATHEICET 570 b a— Vo RE L
CHER VAT LAORELICET 5 HKEE

5l ; ER CTR3L 7 F2%iE A9 % Flow sheet
DEET, [ U < Nurse @ Flow sheet ®ELE], Hr
L < Trauma Center (23K & % /NEEH S
- Audit Filter (f238) OHEFE O, Audit Filter
VLB L O
- LD L 72 MEREG) &2 3-4 SE B 0D Ak isk
L TRk v A7 4 LOMETHIUL, TotrE
KEPEL, FIT9 5.

Ok O BARB]

= PV M K B EHEEIRZE (NEIEE) o

FWREIEAS . Tt T 12 3 B4 L7z,

—>NET7 s u =756, ZOEEGOBRIEIZ OV
THW G RO T LY T — 2 3 &,

—FHIBIZ T — bV MED B B hE B & B
EROBIGIZ L7z (D4E .

— Z O CTIME S 1T &, Ao
H2IRKETED (AR .

= ZOIREPANC, BRI bR 5 TR I
HHD0? (FHED

S, ThEwosT AT 1 Tid v G
HEL) .

—ZNTIE, LIESL Zo#nT, IMiEER
ToTwizZa/zw, BiIHIPFHE D ICHLAE
WA, FHEMETL XD (UMD,

3) loop closure M E 1%

- Denver Health Medical Center ¢ ® il % $2£ 71

ERCY

OBlack eye ® & 5 £ 12 Paramedic AS#E &3

Bairo7z

KB EMS @ Medical director ™ letter % 3% %

OTrauma alert (2%} L C, resident 2%, ER (230

TR E A

Xk ; TMD Td 4 Dr. Moore %%, resident 12
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letter ##FH < (A RO Z) bbb IHEL1E
WL, BRI I2MThILTW S

Bl & o T, KD resident #HHB DF Iz 12
letter #3652 & b H 5

OJEEFHIAIT, trauma alert & L 722> 72

RIS 5 24T - 72 ER resident |2, trauma
alert OILMEAHEFR L, #IEIZHEF T 2 X9 letter
<
- LAC+USC Medical Center Tl&, %23 5
&t e 12 B8 9 % Statement of concern (SOC) %
TPM 23& ) F L&, W REEF ML, FE%
SKdT 7z,

D. Trauma Center FREEIRMEEE (verification site
visit)

Trauma Center & L C ACS |2 X % 78iF (HrHls
Y OHEERE) 215720121, B EEE2 2%
T 7 6 72 v 20024 H R, ACS &L D 4 A
DOEEET — 2 (2 AN® Trauma/General surgeon,

1 A @ emergency physician, 1% @ Nurse) 7%,
BAEE, 2 44 Trauma/General Surgeon & V2212
& U CEFFHRHEM 7V — TARIE SIS

Site visit DRI K 7 & D prereview question-
naire (PRQ) %%, ACS 225 3% 641, T L2 ml%
L2 iudZe e, S 502 2 BT 2R 22
PRATIEH H 2 EA S b . Site visit T, PUN AR
B, FUHOHH, HHIE, WHEICERD D22, Hl
BEDS 72 WHERE S S, B B RERIIE, 8 ~10M#[H]
THb.

- 1M DL TOITAERI D chart

- Registry @ data collection sheet & ZALIZx}tad
L IEB D chart, 10 (EE{EZ 0 )

- M&M form & ZAUIZXFIE S B AEBI D chart, 10
i (A Zy fil i)

Site visit # T %, #EHFIMER S, ACS 29K
O LK E 2 )T —LTWw5bH I EDHERS LI
X, RRREDFEBHFE (certificate of verification) 7%
FATEN S, ZOFEHEOANIARIZ3ETH 5.

V. Trauma Registry

DETIE, HARIMGZ ISR & H A=
gy - HARIMG2EhS, HRYME T — 5 N> o
DEHEE2003E,HHBL, THEWEHL2BE
< DEEAMT R SCAYE W 7 ST MERE L 2B S e Y
&, OBEONMEZIRICEET APFEICKE CE
L CWa., LoL, 2OFHREDETHOME L,
OOEEERB LT — & 2 BT L Khtisko 4+

30% 2 %5 (2016)

G BOEOM ] L) ZETHSA, D
MICELCIX, BoHW~LbRE N L L
275> TWDHEEbLE D EMR . G4 (4
BT =N 7T =5 R ANTH LT, Bk
DEDIH %L LN TES ] &) ks 2%
R b7k H12FERS. 22T, KETO
Trauma registry D EEEDEHIZOWTHNT 5
Z XY, Fo [HEE&EN] LRI 2 HEHT
L ARV AYAL b RN S
A. Trauma Registry D AHIALE D (T
Trauma Registry & #5217 T\ 5 MDld, Trauma
System & 1#EE L CWAMTH Y, Trauma System
DOFNH AR F 72 (Trauma Center DFRE %
ZF72v) EHEERR (L, Trauma Registry = 175
ZIFNE RS v, BT AHARE L 2Tl
%53, I A MDA S Trauma Center DIRE %
FEET A RERIRDDHHEDZETHDLH. /2L 2
£, Washington M T %, 4K T81Mis%k (20024
W) AT Trauma System (2 HH A 3R £ 4072 R #%
B4C& V), Trauma Registry (&1L C\v»7z. Trauma
Registry ® 7 — %1%, MNP E=%—35Z &LH°T
&, 4% Trauma Center O ¥ M5 5 % BT & WHIEE 12
F v T LHIENTEL. F/7—¥%ICIT,
W7z ATH EORER B - BE M2 MR
#ill - #7727 Trauma Center DIREZ &) (I SLHLES
THEIENTEL., L2L, STOEHIYRT—FD
EHEWREE T501E, 7T—F OEm\ SR
HIfE L 2 5.
B. Trauma Registry DEE (F— 42 AH)
Trauma Registry @ 57— % AJ1121%, & K7%57
TS A, BEEOES VT — 71X, Sk
T—=F AN Lo THDTHLNL., TDT—%
AJ1% 35 D7) Trauma Resistrar Tdh 5. ZDE
FEAZREAG B ST % 2 LRl L7z,
Trauma Registry AJIXIRAEEHFIL, FREIZ & -
TEADFREEIED HH, LT 25 ACS-COT D FEHE
(20024 240F) TH 5.
[ICD 9 (code 800.00-959.9) 2& CTix F % JEHI
DL, [ AR, MEE2 S0, 12 L Lo
FmBIgE, T JOSMo Enr gz L7z D)
FEDYEM L 72 Trauma Center O A JIx; SIEH]
¥k, FRI0081H 57,0000 (20024F 515, %
1Z LAC+USC Medical Center) & lE2%& - 7-.
Trauma Resistrar O LZE AN ik, ACS-COT o %
#E T, A A JIEEFIS00-750510 1 2% L CHLE
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Table 1 Trauma Registry Costs

No. of registers costs
1. Harborview Medical Center 3 ¥ 24 million/year
2. LAC+ USC Medical Center 6 ¥ 48 million/year
3. OHSU Hospital 1.8 ¥ 14 million/year
4. Bellevue Hospital 1 ¥ 8 million/year
5. UMDN] University Hospital 4 ¥ 32 million/year
6. Denver Health Medical Center 4.6 ¥ 37 million/year
7. Ryder Trauma Center 2 ¥ 16 million/year

$700,000/register/year

(MDEFHEEZITHLRV) & 1 ZAEE L 20z
57z B L 72 4 Trauma Center @ Trauma
Resistrar D& 2o EMEMN (1N, 4FEM7H
Fv & LCEIE) % Table 112777
C. Trauma Registry = — 2 DI&EE

T =8 ANFIZECHE RO TV D LI,
T — ¥ OEEEMEMERO 2012, IFO 2 EF
FEE S ATV B2,

- ZHIZSIN L 72 v Trauma Resistrar 257 — 4 A
NF 2 BRIz I2EPANT LT =5
BN b ID).

C EBMGE L LC, BT — % D) 55-10% DIE
BlZRFEHLC, T—F OFMIEEITH. T4l
£ O TMD % TPM 25, AJ1HIZ X B ATTHAED
BEWRER D) O AR T2 2 LASTE 5.

- BT P Trauma Registry AJJY 7 b7 =7 (i
W) 12k, A7 —so—EME (EPEME) ik
T BIREREDS DOV TV B,

CHMVERERRE & L C, 3AE T XN S NS REREIR
HAE%2 (verification site visit) (238>, Trauma
Registry D ANHIE L K FEE S I TW5H Z & %
B I L7210EFI Tl L < F- = v 7 S b,
D. Trauma Registry ®3&H

Fi o> T & <, Trauma Registry (21%, % K7%
FHERBPERLEIN TS, ZoAHEIZERES
7oK 514, Trauma Registry &, KE
Trauma System Tld, EDLHIEHLTW5HD
2, ST 5.

1) PIPS program

Bk @ PIPS program Dk 4 72 70 & A & ZE4T
$ 5% 72121%, Trauma Registry 2540 R TH 5.
|2 Trauma Registry % PIPS program TG/ L

T, ZhAWMESEO-E oM L - BEIZD
BWRDLZEE WY bbb [MWMET—F % A
J13 57205 Tld, ZFEOEOM EIZHN W] @

Thb.

F 72, RBEENICEERRAE (5 e ik 2% e [,
ER MiAEREM], ICU @WifE H £, G OFEFSERE, B
WSS, FHIFEREERR L) 2E=8 —
TAHZEED, AW RBIEOIH, BENE
DOUFFE L L v b L > FOIBIR, MrEh 5 L 72
AFREDORNEHE R EICHW SRS, Zhs DB

B Z & %, “Audit Filter (Quality indicator)”
el ENER

2) Audit Filter (Quality indicator)

2 DDA DI LIEKEDS B B .

@ rate-based ; BN trend & i8> THEDOH

DIREL T 5.
%1 [1SS 152L D MG DSV E IS~ D A%
[GCS 13k 0 BAERME CTHAER CT 2% 2 I
M LU FEAT S 070 22 o 7284
[Pl AE 173850 9% DL E o3BT %k

Z 41 51X, Multidisciplinary Trauma Systems/
Operations Committee TR MIZHE <41, 2D
Mg Ty —35Z&I2X0, 4MEEHEOED
BHIEH L T2, BiMEmicsiud, ol
L, BRI R EZFEATT 5.

@ sentinel event : MEES 2% X E A 4 DIEF] &

W 2. JhH S 972 4T O HE B O FREE AT

Thbhs.
B T#EBIY; S L <13 ER TOAEHY S ETE
P

IS 340 1L L2 9054 i 0> TF-487 4 B C ER i 7
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Table 2 Audit filter (Quality indicator)
American College of Surgeons Committee on Trauma

- Missing EMS Report

» Glasgow Coma Scale<14, no head CT

» Glasgow Coma Scale<8, no endotracheal tube or surgical airway

- Nonoperative treatment of gunshot wound to the abdomen

» No laparotomy<1 hour, abdominal injuries, and systolic blood pressure<<90

- Laparotomy after 4 hours

» Craniotomy after 4 hours, with epidural or subdural hematoma, excluding intracranial pressure monitoring

+ Initial treatment>8 hours of open tibia fracture, excluding low—-velocity gunshot wound

+ Abdominal, thoracic, vascular, or cranial surgery after 24 hours

» Admitted by nonsurgeon

» Nonfixation of femoral diaphyseal fracture in adult

* Trauma death

* Ambulance scene time >20 minutes

» Hourly chart missing

- Transfer after 6 hours in the initial hospital

» Reintubation within 48 hours of extubation

[JH B T2HER LN o A B/ P A Bt

IS DRESNE, FEET HEEIZ TPM 12X - T
OB S, £ CTOJEHIAH Multidisciplinary Trauma
Peer Review Committee |[ZB W THRAES 115, [H]
R L, BRICEbo7ZBREIZT 4 — F
Ny 7S, TIPS,

Table 2 12 ACS-COT 2541 (20024F) HE2E L
T\ 72 Audit Filter #7739, Audit Filter ®IH H 13,
% Trauma Center @ Multidisciplinary Trauma
Systems/Operations Committee {23V THUH 2R
- BE L2MThi, &Kiiik @ PIPS program (2
WEH LT 4. Table 312, LWFHM L 72 ME7%C
A S I TW B8 O E - Audit Filter 2787

3) ITRICK 2ERA

Trauma System % %4 L T\ A M (g L CT7Z
WL H %) TIE, 47T D Trauma Center (2
Trauma Registry D7 — % AJ] = #BE O T\ 5
LRGN L2 BY TH D, TN X D ITEAS,
HYHIROIE OFERI B L N ZF D FEERER, BIFE
K, A b, iRk & 07— ¥ & KB IUEE
$T5HIENTE DL, I D population-based @ 7 —
¥ w T, SMEBIZEE T 2 SORET AN 72 H A &
OATEER OB 2 &) 25T - FEhd %
Tk d 5.

72& 203, B D HUIS THREE DYME D FEA D5
WZ EDMIB L2 G, REEDY A7 e iR
L2 &2, 44555 Injury Prevention] @
REENTDHILENTE, FLLZTONKRORE%E
EY—FTHLIENTE LY,

4) Research

Trauma Registry (&, % Trauma Center LX)V,
ik L ~Nov, ML XL, 4k 1L X)L (National
Trauma Data Bank) T, #MEZHIZBI 3 2 Whot
I &, ZOWZEERDS, £ OFATERSCT
HERINTVDY,

5) EREE & #8%F (Verification and Designation)

Trauma System Z & H L T 5 INiE, 4 Trauma
Center |Zxf L TRHBMICBE T 5N F<v—F
> (V) AZHiIER) aEEOTTCEYD, TEIX
W24 Trauma Center O &5 B fik 2 L2 L T\
%. F 72, Trauma Center D FZE & FRED 7212
WP, BEIEAMBRERIEL - BRNE R DT — %
4 Trauma Registry 22 515 65 %. T D729,
Trauma Registry ® 7 — ¥ AJJiZ, [AE#E (concur-
rent) ASRD LN L. T b HBEEHZOH LINIC
AR80% DIEFI DT — % ATJ5E T LTzl
X7 5 7%,
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N Audit Filter” OB E LTI b BV 7201,
FTIE O EHVEHE oAt & L THWHRLT
W2 L THD.

TPM & Trauma Registry @7 — % 7)» 5, attend-
ing surgeon & & @, preventable death/complica-
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WHAT IS TRAUMA CENTER IN THE UNITED STATES ?
— TO UNDERSTAND THE PHILOSOPHY AND ITS APPROPRIATE IMPLEMENTATION —

Yasuhiro OTOMO

Dept. of Acute Critical Care and Disaster Medicine, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University

How the trauma center in the US is managed is not fully understood by the majority of Japanese trauma surgeons and
emergency physicians. I visited seven major trauma centers throughout the US, in 2002. I observed the PIPS program of
each trauma center and interviewed the Trauma Medical Directors and the Trauma Program Managers about how they
manage their trauma centers. In this article, I described the purpose of the PIPS program and how it should be managed.
The trauma centers are verified by the American College of Surgeons-Committee on Trauma based on “Resources for
Optimal Care of the Injured Patient” and designated by the government of each State. The PIPS program is a major component
of the trauma program and every trauma center should have appropriate human resources and organized committees in
charge of quality improvement. The trauma registry is a key tool in the PIPS program, and much effort in maintaining the
quality of data input is necessary. The cost of maintaining the trauma registry is large, and there is no subsidization from
the state government. Maintaining the designation as a trauma center is very important in terms of hospital financing.

Key words : trauma center, trauma system, quality improvement, PIPS program, trauma registry
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Figure 1 Mass spectrometry of the molecular species
of each lysophospholipid in PHSML

Lipids in mesenteric lymph collected during the resusci-
tation phase were extracted using the method of Bligh
and Dyer, and mass spectrometry was performed. C17 :
0-LPC and C14 : 0-LPE were added as internal standards
(Int. Std.).
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Lipids in mesenteric lymph collected during the resuscitation phase were extracted using the
method of Bligh and Dyer, and mass spectrometry was performed. The actual concentrations of
the lipids in PHSML are shown in A and B. Considering the delivery of these lipids in PHSML to
the systemic circulation, the total amount of each lysophospholipid was adjusted by the lymph
flow volume per hour. Data are expressed as the mean ® SD. *p<0.05 versus the T/SS group.
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Figure 3 Mass spectrometry of lysophosphatidylcholine
(LPC)

Lipids in PHSML were extracted, and each LPC
molecular species was evaluated using mass
spectrometry. The intensity of each LPC molecular
species was adjusted by the lymph flow volume. Data
(%) are expressed as the mean * SD. *Significant
difference (p<<0.05).
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Figure 4 Lung injury score

The lung injury was scored according to the histology
grading scale. Data are expressed as the mean = SD. *,
11, and T indicate that values within the four bars with
distinct symbols are significantly different (p<<0.05).
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Figure 5 Superoxide production by fMLP/PMA-activated PMNs

The levels of superoxide anions were measured according to the SOD-inhibitable cytochrome ¢
reduction method. Isolated PMNs were exposed to 5u M of S-BEL, 20 u M of R-BEL, or DMSO
for 10 minutes at 37 °C (A and B). In dose-dependent experiments (C and D), the cells were
incubated with 0.01 to 1.0 u M of pyrrophenone or DMSO. Pretreated cells were then activated
for 5 minutes at 37°C with 1 uM of fMLP (A and C), 200ng/mL PMA (B and D), or vehicle. The
absorbance was measured with a spectrometer. The data are expressed as the superoxide Vmax

(nmol 0,~/3.75%10° cells/min) .

*A significant difference (p<0.05) compared with the DMSO group.
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Figure 6 Elastase release from fMLP/PMA-activated PMNs

The extent of PMN degranulation was measured according to the cleavage of the p-nitroanilide-
conjugated elastase-specific substrate. Isolated PMNs (6.25X% 10° cells) were exposed to 5uM
of S-BEL, 20 uM of R-BEL, or DMSO for 10 minutes at 37 °C (A and B). In dose-dependent
experiments (C and D), the cells were incubated with 0.01 to 1.0 u M of pyrrophenone or DMSO.
Pretreated cells were then activated for 10 minutes at 37°C with 1 uM of fMLP (A and C), 200ng/
mL PMA (B and D), or vehicle. After centrifugation, the supernatant was incubated with the
substrate for 60 minutes at 37°C. The absorbance was measured at 405 nm with a spectrometer.
*A significant difference (p<0.05) compared with the DMSO group.
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Figure 7 PMN chemotaxis in response to fMLP/PAF

PMN chemotaxis was evaluated using the modified Boyden chamber system. Isolated PMNs were
incubated for 10 minutes at 37°C with 5uM of S-BEL, 20uM of R-BEL, pyrrophenone at two
concentrations (0.1 and 1.0 M), or DMSO. Pretreated PMNs (1.25%10° cells) were placed into
the upper compartment and then settled for 10 minutes at 37°C. fMLP (A and C), PAF (B and D), or
vehicle was added as the chemoattractant to the lower compartment. The chambers were incubated
at 37°C for 60 minutes. The number of PMNs that migrated into the lower compartment was counted.
*A significant difference (p<0.05) compared with the DMSO group.
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Figure 8 PMN adherence to fibrinogen
The adherence of human PMNs to purified fibrinogen in response to fMLP or PAF was evaluated
using a modified PMN adhesion assay. The isolated PMNs were incubated for 10 minutes at 37°C
with R-BEL (20 uM), S-BEL (5u M), pyrrophenone (Pyrro) (1 uM), varespladib (Vares) (100
nM), or DMSO (A and B). In the dose-dependent experiments with R-BEL, the cells were
incubated for 10 minutes at 37°C with R-BEL (0.1-20u M) (C and D). The pretreated cells (2.0
X 10° cells) were stimulated for 10 minutes at 37°C with fMLP (1 uM, A and C) or PAF(2uM, B
and D). Non-adherent PMNs were removed by inverted centrifugation. The number of adherent
cells was counted. The data are expressed as the mean = SD. *p<0.05 in comparison with the
DMSO group.
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Figure 9 Surface expression of Mac-1 on human PMNs

Flow cytometry was used to quantify the Mac-1 adhesion molecule on human PMNs. Heparinized
whole blood was preincubated for 15 minutes at 37 °C with R-BEL (20u M), S-BEL (5u M),
pyrrophenone (Pyrro) (1 u M), varespladib (Vares) (100 nM), or DMSO (A and B). In the
dose-dependent experiments with R-BEL, samples were incubated for 10 minutes at 37°C with
R-BEL (0.2-20 u M) followed by stimulation at 37°C for 10 minutes with fMLP or PAF (1 and
200 nM, respectively ; C and D). The pretreated blood was stained with PE-labeled anti-human
MAC-1 antibody or isotype antibody. The mean fluorescence intensity was measured by flow
cytometry. The data are expressed as the mean &= SD. *p<0.05 in comparison with the DMSO
group.
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Figure 10 Leukocyte rolling in the mesenteric postcapillary venules

Animals were pretreated with DMSO or the specific inhibitors (R-BEL, S-BEL, pyrrophenone
(Pyrro), or varespladib (Vares)) 30 minutes before laparotomy followed by superfusion of the rat
mesentery with PAF (200 nM) except for in the sham group. Images of mesenteric postcapillary
venules were recorded at the baseline (A) and 60 minutes after superfusion (B). The number of
rolling leukocytes (cells per minute) was determined by offline video analysis. The data are ex-
pressed as the mean £ SD. *p<0.05 in comparison with the DMSO group at 60 minutes after
superfusion.
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Figure 11 Leukocyte adherence to the mesenteric postcapillary venules

Animals were pretreated with DMSO or the specific inhibitors (R-BEL, S-BEL, pyrrophenone
(Pyrro), or varespladib (Vares)) 30 minutes before laparotomy followed by superfusion of the rat
mesentery with PAF (200 nM) except for in the sham group. Images of the mesenteric postcapil-
lary venules were recorded at the baseline (A) and 60 minutes after superfusion (B). The number
of adherent leukocytes was determined by offline video analysis. The data are expressed as the
mean * SD. *p<0.05 in comparison with the DMSO group at 60 minutes after superfusion.
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Figure 12 The mesenteric postcapillary venules at 60 minutes after superfusion

A small number of adherent leukocytes (white arrowheads) were seen in the postcapillary venule of
sham animals superfused without PAF (A). A representative image demonstrating that superfusion
with PAF promotes numerous adherent leukocytes (B). In contrast, the image taken of the R-BEL-
treated rat shows a few leukocytes adhering to the venular wall (C).
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ROLES OF CALCIUM-INDEPENDENT PHOSPHOLIPASE A, IN ACUTE INFLAMMATION

Junichi AIBOSHI”, Koji MORISHITA", Saori MIKAMIY, Mitsuaki KOJIMA?", Kenichi HONDO", Masayuki YAGI",
Miwa SINOY, Tetsuyuki KOBAYASHI” and Yasuhiro OTOMO"
Trauma and Acute Critical Care Medical Center, Medical Hospital of Tokyo Medical and Dental University"
Department of Biology, Faculty of Science, Ochanomizu University”

Phospholipase A, (PLA,) is an essential enzyme regulating inflammatory processes. However, the relationship
between calcium-independent PLA, and acute inflammation remains unclear. The cytotoxicity of mesenteric lymph is one of
the pathogenic mechanisms of multiple organ failure following hemorrhagic shock. We have identified biologically active
lysophospholipids with unsaturated fatty acids that are elaborated through the activation of iPLA. » . In addition, we have
demonstrated that iPLA, y may be involved in multiple PMN cytotoxic functions (respiratory burst, degranulation, chemo-
taxis, adherence, and surface expression of adhesion molecules) as well as the adherence cascade in the mesenteric micro-
circulation. Taken together, it is likely that the iPLA, y enzyme plays crucial roles in acute inflammatory conditions.

Key words : calcium-independent phospholipase A., acute inflammation, hemorrhagic shock, neutrophil, multiple organ failure






