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BE . $RERRORBELTHL BE5RFRAEETINENCDVTRIT 2 280, B - RBEKBRTAHEL
FERICD WCHRERTo /2. BHMAMEENHERL 23 TIIF#HE N ) U AR CHIREERICEHETHD,
MV L ERBERVPHCO IAREMTH o . EHRBUHEEFHI DOV THRKICHKRT D &, BT
BBLTHNSYLANERIEMTHo 2, £7LDH, GOT. GPT/R ED FELEE RO\ TIXEH BEEE
DB LU 72 B CIIRSRETHE O WERRAMEEBA TV REARS N 2, #-o T BYRFOTHRE KRB
HNFAEL ZHERIT. ETHRRE OB ADRRZTINETHD, HRBRBEROBESEL D AR
EOHFEETHHERIE. HICERERZFOHBCHEMERL THRILETHHEEZI OGN,

Foy— R HRERE. EMEEE, RMREAER

1. EUBIC

SERRTAELR 17 BAFRISRFAG T T 4 U 72 Bl - BRBE KB (RERmE M E) TIid60004 LA L DFEE E375 A
LlbDEEHENFBEL, #RO FULERIC B o IR HF K ZEZMH BRI D 2ROMEEFNRE Sz 4
BUFFERPFEDO TR XA ZBZEORMIL, MHRICIIBEICAHAA THRERICEEERE 26032016
FICHRS T SHBEBRROBENSR LS ? . #EEERICD WTldBywatersb YA K R KBRIC BN T
O RZEBBICR> THRIBXN-EENOTHRE D RE2E#INZEE OR,N S BH#EREIC X DECL
ARG B2 L. #)% Terush injury DA #Z2 52 /2. ETORRIZDWTHRL RMEY MR EIhTHh 50,
B ORI DWW TIEREFRHR RN LN,

HRIE R DR Bz o CIXEHBN & BB RVBRDEETH LN, EROEFRBPTIRREANA SN .
FIT, SEBLE. ZOHIEENTZD, SERAEERERERCORBEE I TERERE ONB 2T
BT 5HEEEZRRTHENT, K - REARBRTZE L -BEOMBREMEEZRN L ZOTRET 5.

2. WHRBLVHE
R - BRSO B W THF RZEZEHMERREICRE S NZBE DS S, EHHTH o THRRLERE
PRADOTHE Lz o2 BE T U TRRAMKRRE 2T > /2. CORBMBREZIToZBEDD B HROHEK

OREE U THEROMBEBRERBVWT I VT F 2+ F—E (CPK) {EH1000 IU/128 X, #REF 7210 R REH
DRENARETH 029N ERRE Lz, RBREITER @fﬁﬁ@%%@&i’é@ TOBBMBRE (RS540 30

— 323 —



MR ULIMTS TEMTEY, CPKEIXL753 U/ EBEIERAEETH - 7z,

FROWNFRILE I 240 T, FlE 3% 585 (FH55.55%) ThHh - 7. R FE TORFH iIEFE 7T 48
THoEFNA6H (78%) H 1. 3N 568REH (EH1L4ARR) Th ol BHREBE O IZERE
R E MBAR TN SR EHNTHNT T2 REND DY, REALDEOAABREBRETIENTERN L., JOLD
M2 V7 F ol A WSEIZ B 5 2858 O MEREICBWTY L 7 F 2 ENL.5meg /A& A 7= fEFIE
BHSRERENMBIL &L, Ch e OBFTHBERHEABITI2WREOD 5 PHEHELHEL .

Wt fro mEEE. EAOERRTEUTHER, i, ETORME, MRECHIRE TIIBMERE,
IR, NETOEAE, AN hZUw MME, /MM BED, LI DA AUTL, FRUDL, 70—
JV. CPK, LDH, GOT., BLXUGPTIZDWTHE Uiz, EABIIRMIEN X5 HTidR951D 5 5 384 (656% )
IZfT, pH, Base Excess, B3EUHCO, KKDWTHME Lz, BIRIIRA R DREIC DWW TIHERER & U TRERE
BICEBL TR, EAICLD BRBZESEORDUE 2T LZRICRLE NZEFADTEN TN 5. MR
EBEVBIRMET A DERICOWTIEY U7 Fo EPSMIT N THRIOBREHREER L.

INSOEFICHLT, (1) PHOMEREPEZOERRTNS FHE TFHT 2R FIELE T 20 &5
T, BHREEEN B U B B EN IR Laaho 2R TORE, (2) D OmEmE[N» SR
BROBEEEEORENTHTTRENE S NERHT S 2D, SHOMBREMEZRTOY LT F 2 DORE
& DMBERF L.

HRITT T ESE - ERREETEL ., BEHLEIEMann-Whitney BE. x 2E B L UNPearson DA B FRE
ZHWE,

3. BB LUHER

SHRSYEH D FBITFE L L 7EFIALLE (19%) . ML A2 fEHINA7H (81%) THolz. FEREIEA D
CULAMIE. YavlBRUBBBERERETH ok, SRBPOMBMREICBVWTY L7 Fo fEN].5mg/dl%
A TEF 2 BREEEQRE L T2 L0314 (63%) WKHEL. Z05 5 B HEERENET L 4B THIN
AT H o= MREEZ T L 20X 1M TH D, TOHBAFMNELT L7z, MK %L DN ER X continuous
arterio-venous hemo-filtration (CAVH) 6%}, continuous veno-venous hemofiltration (CVVH) 64,
peritoneal dialysis (PD) 1 T&H - 7=.

(1) BEOERET VMO MAEREEDLEE

B EN B LB (1A & B EIN B L Aah o 28 (286 BT, Fh, MBI KL
ETORMICDWTHET 2 LB HAERE NN U 28 TIIMBIL o 2 H I THRIB L OB £ TOR
MICIEZE 2RO BN 2N, FRICAFEH THo (KD .

x-1 BHERERRICESTORT

Renal dysfunction = Non-renal dysfunction p value
(n=31) (n=28)
Age (yr) 65.5+12.4 49.84+23.3 0.05 -
Male/Female 20/11 15/13 NS
(n=22) n=(24)
Time with extrication (hr) 12.4£14.9 104+14.1 NS

FIRR B B W THI A O MBRAT 2 LT 5 & BEERENMHBR L ZHICBWTIY VA BEUHIMER
BRERICEBETHD ., ANV ABRKUBREAVNERICEKE TH o 2. ELBRMBEATZASHTTIL. Base
ExcessBEUHCO, WERIEME TH -7 (2) . CPK, LDH, GOT, GPTOf&HEERICD Wik, BEO
BB A TE AN o 72 28 B AR ML Lo FHl (CPK> 1793 TU/L, LDH> 1665 IU/L GOT> 854
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IU/L GPT> 8541U/D MATRETH D, Fill & iR M 2 HITERMN - . Z 2 TRIERMME 28 A 7
FIEZ Y 5 L. LDHEGOTIZ D W T B HAERE B L 23 B W THRICHIE RAE &8 X T EFIE
Zipote (K3 .

-2 BRAERERIICES § DR

Renal dysfunction

Non-renal dysfunction p value

(n=31) (n=28)
WBC (x10*/mm’) 164.5£63.2 114.1443.2 <0.01
hemoglobin (g/dl) 14.2+3.1 13.3£2.1 NS
platelet (x10*/mm’) 17.44£5.8 20.445.8 NS
total protein (g/dl) 6.1£1.5 6.9+1.0 <0.05
Ca (mg/dl) 6.441.5 82408 <0.01
K (mEq/l) 5.3+1.2 4.120.7 <0.01
Na (mEq/1) 138.4£3.5 132.9+6.0 NS
Cl (mEq/1) 99.4+5.1 100.3+18.9 NS
(n=26) (n=12)
pH _ 7.35’i0.1 1 7.42+0.03 NS
base excess (mEq/D) -6.8+£5.4 0.8+3.1 <0.01
HCO, (mmoV/1 17.1+4.9 22.9+2.5 <0.01
#-3 HGBREEREOHERA LA ZEH
’ ' Renal dysfunction ~ Non-renal dysfurnction
(@=31) (1=28) p value
CPK >1,793 IU/)* 31 26 NS
LDH (>1,665 IU/M)* 29 15 <0.01
GOT (854 TU/M)* 21 5 <0.01

GPT (>854 TU/)* 3 0 NS

*indicates the measurement limit of the serum enzyme level

MR TR A & U CORBEERICT > T 5%, By BB MK U < RN —E L THE5 92
FHIZE S TH S EOMRIRE 21T > HEFINTEN TNS, T THHBEEOMBERE TFEE FHIT R
TINEET DINERE T 5 72 24K I LA I 4] Bl D MRARE 217 o 72IER (2261) 1I0BWTC, B HsRerE 2 Bl
UZefE (1561 & BHREMENHER Lk 2# (74 TRROEB DWW THRICHERL 2. BiiE s
HER UZHETEHENRENERICEMETE D, IV T LANERIEMETH -2 (D .
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-4 SZE2ARMUNICRE S NWEA OB RRERERRICRS T 5RT
Renal dysfunction =~ Non-renal dysfunction p value
(n=15) (=7)
Age (yr) 61.3+17.1 51.6+24.7 NS
WBC (x102/mm3) 194.9+58.5 144.6+35.3 <0.05
total protein (g/dl) 5.9£1.0 6.2+1.3 NS
Ca (mg/dl) 6.1£1.6 7.5+1.4 <0.05
K (mEqg/) 52414 4414 NS
(n=9) (n=5)
base excess (mEq/l) -8.9+6.2 -5.1+4.8 NS
HCO,” (mmol/1) 15.7+£5.3 19.2+4.5 NS

O TBBREREENMHBUZES 314 BT, HHOMmKRE LEEECHET 2R FAGFET 20 E
BT HENTUTORMETo 2, ETREH (L1F) LEFH Q05 1B\ TRROEBID WTHKT
BE, BTN I LfE & Base ExcessWERICKME THoke (K5) . ERMUBETMHFLETOZHE
MEFLZ REE LAN S FRICBVWTHAKOREB ZRo 2L 25, MEMCAREZRDZEBIRAN
2o 23, MEE(LETDTRE UEMPER L Tk E B iz o IEFIZERA Uz,

&5 BEREEREEEOTRICHSGIIRT

Renal dysfunction (n=31)

p value

Death Survival

(n=11) (n=20)
Age (yr) 67.5£10.3 64.4+11.2 NS
WBC (x10*/mm’) 173.4+£55.0 158.9+£57.6 NS
total protein (g/dl) 6.3x1.3 6.8+1.2 NS
Ca (mg/dl) 6.1£1.3 6.8+1.1 <0.05
K (mEq/1) 5.0+0.8 5.5%1.2 NS

(n=11) (n=16)
base excess (mEqg/1) -9.2452 -5.244.8 <0.05
HCO; (mmol/1) 16.0£5.5 17.9+£3.0 ) NS

(2) RYOMBRER/E S L7 TV ESEOHRA
MO MPRE H & BHREREE ORENTF WA TH 2 NEREFT S 201, HRIOMBREMRE SE&TOS
LY Fo U REEEOHEEREL 2. ABCPK, LDH, GOTH X UGPTOM%BEBERICD W TIHHIE RAME -
EEZ T DEFND SO ORFNEBRA Lz, DROHY Y LMEZRBTOI VY F2 O REELIE
DOMERBH O, IV AMEDWTIZADHBIBERZRD I (R6) .
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#£6 JULT7FUEEmEEOHE

R p value
K (mEg/)  0.52 <0.01
Ca (mg/dl)  -0.41 <0.05
HCOy (mmol/l)  -0.40 NS
total protein (g/dl)  -0.26 NS
WBC (x10%/mm’) 021 NS

3. &8 :

MR BT DWW TIE19414F By waters® & DURAIICEE L CLAK, - HES ®R4 " OBICB W CHRRER
HOBENBREELZEBEINTVS, TOBFICONT, Bywaters®? Hi33I4 70 RATrab 4
RAFFOHBONEERPATH S &L TWEW, Blachar 5% X8 ERICTIA /O %570 Tl B g
ENRHBAL RN E2RE L, BETITRIMEEBED B RBAREIC X2 MBI L2 REEOKE
FRRECHERMER CRARER > PREELTWBEEZENTVS,

HRIEREO BHOBICEER OIS BRI UOCBEFTR NS BBERRZ2ETR I ETH DY . ¥R
RIZBATHREHNTH 2D, WEOREDEE, KEEBRRAEOEBOEL. BLXURADEY (34708
VR BRETHED, ThEROVIEVWIENKYTHZ> Y, UKFHREICEL THELX OFBEEREZRT 5%
—ERICAME R ER I — B LEnE XN TwSY | F-EERTRPONED CiTRES R UKERREE
O, BEERE, B BREREL, P REODWTIELREENRBETHI LV HOERADIAF Vury
RRBHohs>?, PEOLSBFRCEEBTS ZENEHZMICEE THAN, SEOBKEOX 5I1CEE
WRELU 2RI TiE, —ADOBF I U THMRERERZEEZET 2 LIIRETHD, E-YUYIIRFE2HR
WAERET 2D RN FEL D, HERZHENEENS. FH S 3R - KRB AOBEOHE S
7\, SIRS (systemic inflammatory response syndrome) iV EEBEDFHE FHTS 5 2 THTH-
EMEL TS, LML, EEICSIRSIKE L THARBEDESRICBWTHERNRETH 2L 512, REKK
TIIAIN T BN RS, ThRBZFRACBT 285 2T SENTERM oz, BBERE CIIBREX N-HAHN
BHUYA, U, IAFOEY, RUCOMOBEANRETZZEMNE, @H U Y AME &Y > ME. &Y
wvﬁhmr\EEEME%ﬁﬁﬁfﬁééémeénwo%:Tﬁ&ﬁ\&WEﬁﬁ®%%K£H6§%%
e OB & YIS TTRE T H - R BRARBREI K> TPHFRETH 5 NENMC DV TRFAEB I 2o 2.

SEORF T, BHAERENHE LU CIXBEEERENHE LR Mo AL L T EHBNTEE
Z520. HHBIUHEETORMIDVWTIIEEZ 2R Ao, BEEEHOEZECEETSRTE L
UCHERE 2ZU-RE, SiEBXUEE2ZT-RENEET2EEX5N 20, B ETORM OB TIIE
BROEEORE S HENRMENT, MEE TORMMNEFETH> THBREOEMEEZIT TWEEENH D,
EREET 5, —F, BERECMASNOEMKREBREZHEL, THEREOE T L TOIEFATRBERECD
WTRBRETOLDTH D EEZ SN,

B E B L B E B LD S 2 BB TS O MR I D W THET 5 &, B0 WA, Hiflek
BOEBICHETSHD. WL A, AEH, Base Excess. HCO, HECEMETH- 2. h bl —Bc
BREGRE CBWTHROONSERHETH D, MFRE 2B 78 - LR R TIREEICHBERREAET L Tnizn]
REEDHD ., LRORFRECEBEEEOHT 2 PRI T5HFTHLINIARHATH S, LML, BNTHAN
U AMER DWW TIHEHEE R ENGET LIET L 2 B 24 R B LA B Rif 217 2 R BICBW TH ERICEET
Bolr, HBENECEE, TRUTA—INI DAL AR TORBEECPNTRMBENSF MU A0H
LHUZR EIE, BB SIS AOHH NEEINS DN VT AMIE & 7258 PR X
NTWBZ LM » 1019 | i BHERE TR0 550 )L 37 A OEMEITE AR E #T 2 2T
BT 2 BERBENIDTH S EEbNS, , ,

FRRERCO VT, FRNSEORE 22, LEFICHENIRAENEL 5728, TOEREEOREBICIL
HHRBERORAENEETH DL INTNS, SEOBRTHEERS™ (IRE R O ECPKEAY10000IU /184 -
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D23FNTBNT, BEBRER & MR OB E TR EL 2 HREICR W 23RY. SEEARL OEEREITH
B2 HHBORECAE KELTWELORE DARINTNS, SEIIEE OBERENHKBL TNT
BORUERREL EOFHHIZATETS - 2, ERARFHIRETH -7z, Lirl, GOTRGPTHIL Bt
RREAHBLL 2RI B O CRIE R B2 B A EF N RICS <. GOTRGPT LA B OB aehis DRk
ETHETHIREERRTTHS EBbN . > T, REOHKMTIISE O LS CBRAMLKRE LHHRz
WA FEIEN, CPKOEMZRENRERE I GERER S L CHRMsis ca BERRMeEL 5
T ENDRWLDH, GOT, GPTREDREBEETH S EE X L,

BIIR IR R 2 7 CIESIEHC D W TR SN TR W0 3R i TE Ao 2% BhHE gera 28 Bl
LERIEB T, ASHICRENE TS R ANEBETH ok, 7 R—3 A IIRBEBRRIC BV CEAK, 28
DEMY ¥ R— A BL VAR OB M BOBEIC L DETT 520, FHREHETIRTELCEETHD
% S BICEBIRNET AHOHICE 2 TT ¥ R—L ADBERIMET 2HEND 3 & Bbhs,

BER DWMETIL, MAUFRRE 2 2 U BRI W TBS fEEE B L 7 BE S I Lk o 2B D W T
retrospective /47 LAJMIBBETCPK, AU WA, U2 OFE. 7T I AEMEE THN I SBIEREN B
THAREMENEN T BWard' PR 7 & R—2 ANTHEHET B2DICEETHS &3 BMuchart 57 D] &H1 %
ENBOARTHS. EF-SEOBKTIE. B LY I, WBRERREREUEBHEREL. LR, FEE
TBEUH GEBEROBEIIER RS MEND - Z EERELTND, RAORIL. Chd OREZH
D2 HDTH BN, MBREDL MIKH A DR T FHRETH T2 Z LRERETH D DT, KM MR
RLED TRANICBEET O RENS S,

B - PEEEATE XTI SN EB I BRI A A T, TOBEECMKOBED Y a v 7 ERER
TOHBERBNSRLED? . C0OL S AFREE S TERFIARET B 20, E, RNEEREE OBSR
HHEINT VD, ABHICBOEEREE X E2ROSE2EATIRROBICIMENET, 7 R—T R, D
FRBEMED U DY LD ERZ ELEEOBERRED 2 SNTHD, EMSMIR IR U B
REPEEAUHE L ER™ DMEINTV B, 22 TRAL, WIS 268 L CER 21T o /2EH O Rz
P Lz, FRICBN TORE EEZBOBREEOER TIRRMAR 3 /- Bl B TE R0, BH2F-
TG CIIER MR I CPKOABED L ANB 5N BREC 35 N8IV A D B
MEEE UEAIIR <, Bl #2 6/ Ux R EE R ClhifRE g B2 RE8Ns s hiaho &, HIRE
BRICBT 2HERREREEAERNTH 5 & BEbN 2 BNELEERE T TRETS EFE 2 <, KHEO
BRSO SR SRR DV T B IRNOKRENS 2 & Bbh-,

5. £&&

B« BREERBRICBVW TR BOBIBER ETTHE L2 RoMEHF D IMEREZFE RN L., EORE,
B REREE NHBI L B CIIHBL Ui R B U TSl TH D, BMmEREK. HU ™A, LDH, GOTOEE,
MER. BV U A, Base Excess, HCO, DIKEZRD. M THHIN I I AEGOTIREL REE BV TOL
RTHAREZRD, £k, HOAV I AMEERBTOY VY Fo U DOBREMEFEOHBERD, FHD
HN I AERAOHEZRD ., Lt T BEEREN TR I NS5 IR migsE s LOmg
AW ETY, MR, HU YA, LDH, GOTOBEE. BLUMES. LA, Base Excess, HCO,
DEMEZRDSHEEIIRICEERMENLETH 20, BXFR2SD TRANRZHNEETH S,
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Prediction of Crush Syndrome in the Great Hanshin-Awaji
Earthquake

Masayoshi Yagi
Yasuhiro Saegusa
Kosaku Mizuno

Abstract

Many of the patients who were buried under fallen mosonary in the Hanshin-Awaji earthquake of January 17,
1995, developed acute renal dysfunction. These patients were considered victims of "Crush syndrome". Although, it
has been reported that crush syndrome has been observed in seismic catastrophes and wars, the mechanism of this
disease has not been fully understood. In order to investigate the predictive factors ofcrush syndrome, a retrospective
study ofthe charts of patients injured in the Hanshin-Awaji earthquake was performed.

Fifty-nine patients in whom serumcreatine kinase level was higher than 1000 IU/L were studied. The emergency
laboratory data and clinical background ofthose patients with renal dysfunction were compared with patients without
renal dysfunction. Renal dysfunction was defined as levels of serum creatinine greater than 1.5 mg/dlL.

When clinical variables were compared between the renal dysfanction and the non-renal dysfunction groups,
average age, potassium level and white blood cells were significantly higher in the renal dysfunction group, while
calcium, total protein and HCO3- in blood gas were significantly lower. When clinical variables were compared
between those who died and those who survived, calciumwas significantly lower in those who died. As it was only
possible to use emergency units, the serum enzyme level from muscles, such as LDH, GOT and GPT exceeded the
measurable limit in many cases in the renal dysfunction group.

In conclusion, when patients suffer fiom crush injury, blood chemistry and gas analysis should be performed
immediately. Ifan extremely high level oftmsclogenic enzyme and-a low level ofserum calciumare observed, extensive

care will be needed to prevent the risk ofrenal dysfuntion developing.
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