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TLEF 59194 359 % hypercoagulable state!®'4z
EAL, REEFFEMNLHRCEMEE & MBS
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coagulability X X X e FHiiBELFRTR b, Hic
FHREEHCHOE - HEET2 2 &, ¥ -fiBoLEEs
BESCEERPER EOEHE L BEMEETS L0
HEami B,
HALESAIC X 2 AR BB LB LT A7
EOHEBABRATMEATIREMT L » iR
RHMZ X > TEEEATTEL, X HEEMRBESN
o TR AE 435\~ hypercoagulable state 73 %38
Sh, WREAHEDOER & k3 EELE -, £oT
WEEBHE T © BRI CHILBANBREFHREMOK
B « #i# D hypercoagulable state DJFRE% I3 2
Libir, EEECTFHRICBMRTZBIRE D FHEC
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1. HWREEH
FRANFRILUEECFH LT LB R HE
BEWBHITCUTDO IBsEL .
FEIRCHER) | WBELE L CHPEFRIET IR
WRICEE, SEBEELHMER LS 2 &ML
DolcBREATHTHY, B4R, TE3H, 4
W43 5705, S5 TH - o, FHRMRITE LR
5 Bl, BELMN 2 M, FARERI303+80.6%,
il #549+195.8ml T3 - %= (Table 1),
FBUREEETE | BLTFILC X 5 RSERES
DIHBAFMER/IT L1260, BHEIF, L3
Bl, #1770 5838, FHESHETH - 7. BILEALIT
Bl =8B 16, NB56, KB5HT, B
EERXERZAD 1FloA TGN ERESR T

Table 1 Cotroled group (Group I)

I [T [ OPERATIVE | BLOOD
# | ID AGE-SEX‘GASTRECTOMY TIME LOSS

(min) (mQ)
l_masios" 7| M| totm ‘h wm | 50
25|TN| @ | F ‘ total 358 ‘ 95
&7 |T0| 7 | F total 4 635
%5 EK| 4 | M subtotal 202 350
95 CK| & | M total 30 570
mriyr| 4 F total %8 | w
1774 Yl| %5 | M

subtotal 230 425
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Table 2 Diffuse peritonitis (Group ID

{0 T . ORGET [ DPERATIVE [ELOCD

b ID‘AGE"SEX!F‘EHFORATION hours befoe apsatin] [ E s0ss |sHoc i
T5(z0| % | M |dvodemm | s e | » | [
B0|GK| 7% | M |sigmoid colon ‘ 3 2 3% +
e |ST| 75 | M |ifeum 2 8 moo+
1278/YT| & | M |sigmoid colon ] 145 380 +

1039 (TK| 48 | M lieum n 100 430 =

@|TT| 17 | M ieum 2 1 w | -
147 HW | & | F | sigmoid colon 48 A0 175 =
1596 |KS | 8 | F |sigmeid colon 14 b [ =
ws|11| 7 | F ieum 2 I ' .
2% |Hi | 78 | M |stomach 7 128 []
52| TS | 4 | M |rectum 2 162 100
% Fw| o | M Jisumm 7 Lo o |

Table 3 Massive hemorrhage (Group IID

. | D=\GE : |_BLOOD LOSS (n0) |opepaTIvE | ORGAN

& SEX DISEASE vefore doring bofore & M SHOCK | FauRe
nm-t(w‘ 9 T Pseudopancreascyst | 400 845 12,605 [ ko | + T =
Mi| 1Y | 6 | M |Esophageal ulcer 3,000 1,50 4,570 m + S
W YA| 7 | M |Gastric and duodenal uicer | 10,00 3,160 13160 360 + +
YK | % | M Esophageal varices 10,000 650 10,650 167 = +
Di|MF | % | M |Duodenal varices 550 3% 9,250 L] + +
I:sleK| [} | M |Gasmc uicer 800 275 1075 30 + +
%1 TO| 73 | F |Abdominal aneurysm 2,000 1,815 3,815 143 + =
187 TH| 80 | M |Gastric ulcer 300 125 4,45 1% + -
+ +

ﬂ79|KYI 6 | F | Gastric varices | 6,000 g 6,83 28

B ot BRI L b F4 F CORFRNL 6 R 225120
BERS, BT 2 » 7R 2 L0 RBIBFAD 141,
S FHREBEA 2 Ao 3HTVW TR IR S ESE
EZ4 &8t L7 (Table 2),
HINBCKEHMED | HEs X CEEAXERM
X D BEAFHEBIT LA 9B, BHE6H, L3
B, E#4905805%, FHMRTH -, FEBRH
mEE+I8BEE 3 7, REMikE, B8iRE +
“HEBBIREEAEL 1 AITEESHI1IH0L), &
HEE, KBREOMILENZANY, KERO+Z
1R L OCBRFBRAFEES 1 HITHh 7o, MFTHM
£112,000ml 2>510,000ml, £#5,744ml TH -7,
9 Fidh 8 FIBMITRT S 2 » 7 REEXE2L, 28likvay
7R EER T X v F E BRAEST S h, MiERTd
MERHTNE, ROERLOHERNO~<F2V v
MMED HHEE L7z (Table 3).

2. Bl - WK

DR E A LIMBER L D OREFITH Y, KWl
PHBEOHEIRBHETERAD, FLA—ERT
LEEORBIZLYEL T,

3. Bk

MEIR I OWEEL, 3, 5, 7, 1WA ML

83(2257)

Table 4 Objects of study and normal ranges

PLATELET

platelet count (PLT;10%/u8<)
B-thromboglobuiin {4-TG;<50ng/ml)
platelet factor 4 (PF,;<20ng/mi)
thromboxan B, (TXB,;14-50pg/mi)

COAGURATION

prothrombin time activity (PT:80-100%)

activated partial thrombopiastin time (APTT;30-45sec)
fibrinogen (FBG;200-400mg/dl)

antithrombin T (AT I;79-121%)

fibrinopeptide A (FPA0.5-2.0ng/ml}

FIBRINOLYSIS

fibrinopeptide BB\s-42 (BB:0.7-4.8ng/ml)
plasminogen (PLG:75-125%)

antiplasmin (a,P1;85-115%)

tissue plasminogen activator (t-PA;<7.6ng/ml)
euglobulin lysis time (ELT;6.0~12.0HR)

fo. BM321G A ESE LT 1 AR —F T
vorAlw, AR KVCEREIRYSERL CR5IE
X TELETAFRL S RE L, REDEHM <
BRI R TR X R EGIC R 0 KRR OHIR
Ex5—FAk oigm Ui, BRMEELHITHTED
BRICAELAEL,

4, PRI

BISEIEE & BEHEEE S Table 4 RT, M/MGRE L
CTHUMER e S 4THE, BERLL(Tr vV EY
BRSNS S HE, BBRELTT4 T Y /T2
4 FBBisnt E 5 EBOHIMBEBRLSWTHRHFL
7o,

5. #HETFRIAE

FIEE T HE + EERZE (mean+ SD)TXRL, &
22 O E L Student’s t-test & VT p<0.06%F
BEHD LHEL.

B &

1. fAATEE

D 18 CHERED

MAMRFHR TR B-+t v v K7 v 7Y v (BTG, M
B 4 /BT (PF), FevEEy v B,(TXBy, &HE
RTE74 7V /=724 FB® (FPA), BEFRTI
74 7Y 7 RTEA ¥ Blis_o(BOVEEME L h &IE
Th o ML EREBERNTH -7, FPA/BB 120.55T
Bt

2) 18 (ERERED
I/MERTE 8-TG 25, BERTR7 4 7V /7Y
(FBG), FPAN LB LTH Y, it » v £ VIO
(ATHDAMETF LT i, ERBBER T B, M7
S23IIFVeTrF_—% (t-PA), =2—7aF Vv
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Table 5 Preoperative result

NN | PTOXI0°/u0) | 5-TG (ng/me) | P, (ng/me) (TXB, (pg/mel| BT (%) APTT(sec) | AT (%)
Group| | 23.643.85 924499 9£35 1064917 BEBI | 3.52e 83£19.2
Group | 25.1£12.34 2M£159.5 | 66454.2 15822036 92.2 33.9%4.97 64£12.7*
Groupl | B.9ET.7I3 | 185285.2 | 34201 91255 6 TO£17.05 | 43.626.92° L1212

~. | FBG(mg/de) | FPA (ng/me) | 88(ng/me) | PLG % @:Pt(%) | tPAlng/mt) | ELT (HR)

t { 4 ']
Groupl | 189%65.7 664631 | 1192754 urgg 92115 262078 6322 01
Groupl | J21x162.7° | 2332178 | 211400 | 65257 BSEILD | 5IX0.45" | 1 B4 a2+
Group® | IME825I. | WSENEL' | DIEINGF | ML00: | ME3lr | 572269 | 12243 70
mean SD, «P<0.0) vs Group |, +P<0.05vs Groupl, *+P <D 0 vs Group I. *P <0 05 vs Group T

Rl (ELT) 2 LR LTxDH, 75234 v(PLG),
77 A (@PDAMET LT %, FPA/BS 20.80
THote.

3 M (KEHmE

/MR TR 8- TG A ER L, Mg (PLT) 2%
BLTuwi, BEARTRERALTS v £7 5 x5
v (APTT) 3£ L, FPA 2 LR L7, FBG
BELAKTL, 7rteve vEREE (P,
ATII 2FE L T 7o, |BEARTE BB, t-PA, ELT
B EFL, PLG, aPl»E® L T2, FPA/BS it
3.32L EfETH -7 (Table 5).

O HHERAT LBEEE

IHCIHLABELCREELYFL T 8-TG,
FBG, Bg, t-PA, ELT, ATII, PLG, ,PIiz>\-
TEEERAF L LIRELLFHR T COBL &0l
BABAMR A BAT Lo, BB MBS k-7,
FRIZIIBCDO\C, HEToREE L HHnE, F
MR & OMFBIBI MR A MRS LAY, #iRTHMmE & i)
BWE L r=—0.7629, n=9, y=—~0.0019x +21.11, p<
0.05CHEOHBMBE R L .

2. WHRRUR

D 787« MEFRRT L BERYE

N TRFMESR], HOE - RERE & OO HE
Bk R B BOMBIRE Shich o7, MIEECIR
W0 - MPHME (RATHME R EmnE) &)
BB ORI r=—0.8219,n=9, y=—0.0013x +19.17,
p<0.05CHEDOMEBELRD, FhMmii-HbHmnE
WPT & $r=-0.7351, n=9, y=—0.0046x+
90.312, p<0.05THEDHBIBEFE LT L~ (Fig. 1.
2) vav2

NETH > 2y 7 REBAYELE3HORKBED
PLT B hZh0.8X104/ul (k1 B) 6.2X10*/ul
(W83 B), 9.0x10%/pl R#85 B) ETh &R
LT, TR 9 FIF 8 FIAMaTc s a » 2 JRBE

18 SR B FHHE B O B M F A8 3

BEAREE 23% 98

Fig. 1 Blood loss (before and during operation)
vs prothrombin time

100 L]
L]
50 - -
L]
L
. 4
L]
L]
0 5,000 10, 000 (ma)
BLOOD LOSS (before and during operation)
Fig. 2 Platelet count (PLT)
{X10°/ut}
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2L, WEOPLT 3HEBD T & < R L7,

3) kiR

@ M MRBROHES

PLT TR IR CMEIB L IAMHES B ikl
BEXCEEL, LEHRRELY:. IIBTLHEE
WL, WE3BREME D, EBRREL, HK7
RIZfigifEE cRE L, —FIR L v B
ZWETLTERY, HE3BREBEL LD, LK
RACEBELAENEREATHDOI0BXE L% (Fig.
2)., BTG TRIBTIEAREBL A, I,
MFCIMHL vV EELRULNELIE, 38 LE5ES
FEL, W5 BETL, LIS I8 FBCESL
7= (Fig. 3).

PF, TR - I - NIBEE & MRS BB b h i
ote, TXB,ThH I <M IBEE S35 v +28%8¢
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Fig. 3 B-Thromboglobulin (8-TG)
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Fig. 4 Prothrombin time activity (PT)
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BO I

preap 1 3
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postop. day

—EEEE RS e h o T,

@ BEROEY

PTCR IBCRHBEARL, WAL LIBRIERD
BT LA, #£I3RcIEEFEECEELAL, IIHT
LIHRER LS, EEIRPR0BEL TRES AXE
{EEcEELL., —HNBFRWET L VIEET, HES5
HizEfE L rBEE T L (Fig. 9.

APTT < I gk 1 BiciEE, DUSER L
#5 HICHiniE & ARBENL fr oo, [IFFTIME
1BZEREL, TOBEHR L, #HE10H T ARl
fEL VEEL T\, —HINPFETERWIL D BEER
LTHY, MRl BCEHCER LY, HE3A—
BTFREL, #i#108ELRLE (Fig. 5).

ATII TR I BCRmBERRE LICH, WHE7 B
EIfE U, BT & 0 EETIEB S rEd Lk,
Lo LEEEL, WERI0ETHEEMETCELR
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Fig. 5 Activated partial thromboplastin time
(APTT)

reop 1 3 5 7 10
postop. day

Fig. 6 Antithrombin III (ATIII)

100

B0

preop I 3 5 7 10
postop. day

Dote, MBOMIMERIEL Y SHIELS, MEd
SCEEEA AL THELI08 TH57£18.7%
(p<0.01xt 1 B w3 &k -7 (Fig. 6).

FBG T3 I BT MBS L, DI L A h3iiee
108 TLHIEL v EE (p<0.05x#HRIE) TH -7,
NBETEIRINL VY EEYRL, HELEEC E IHY
L7, BRI LAEMETH Y, HikEmaiE
I b b bR (p<O.0LW#EE L 1, MLl
BT RS EEER 2R LATE108 T253+71. 1mg/
dl CXEERCEDDLO0IFHL HVEE (p<0.05)
ZEETH - (Fig. D.

FPA TR I HCIMEHAML, fikl ACRSEL
Teotodd, LIBBEIRL, k5 Bl ARE
kL frnt, —FUHECTAmIMERIIHY Y EE
(p<0.05% I B Th o dMiithd £ ¥ ¥ RERHM
BL, MBS HIh X 5RWHEL 0 ET LERE
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Fig. 7 Fibrinogen (FBG)

postop. day

Fig. 8 Fibrinopeptide A (FPA)

(ng/me)

BT S\ e, —HIBRET & ) Z il CRE
bELVEELRER, LrbELIESSW% (Fig.
8),

@ BREBEROHE

B TRIBMTHINESML, LUBESELERE L,
IIFs L OB CHBREME L ) ZHEEETHED
EEE R L (Fig. 9).

PLG TR I W TRMHEAM L 2223454 3 Bic iz
BLA, NBECRMHLVEETLCRO#E1 A
SHIMET LR, #rtks HEMEMEE cEE LA, 1
FLWETL 0 BRIEBECHE L A SEETD -2
FOBRERBERELRL, #7655 BEEEB~ZE L2
BHEETE LMKI0A1257£19.1% & /27 (Fig.
10),

GPITRIBIMEIBCETFTLAAHEIB
REHE U7, ITBEAET - A & b EBENTHB L
e, —HIIBEEARRET X 0 B ICEME CHRE L E[EcE

ERRBF RIS ORI F B4 3 B#sARE 23% 98

Fig. 9 Fibrinopeptide BB;s_., (BB)

(ng/mk)
40

preco ! 3 5 7 10
postop. day

BO I

praop 1 3 § 7 10
postop. day

BL, fik108T580+17.8% & I & (p<0.01), II
B (p<0.0D LHELTHEBEREMETH-% (Fig.
1D,

tPATRIBFCAHBEERAL, UEBRBCHEBL
o, IFCAMITERETH -0, MiEl BETL
DR 1B & iR B L, —F B ci Mg
ETH > 2t b REEMATH BT - [1BEE Bl
LCEEYEREL (p<0.058 I -IIBO#ES5 Aic ] »
NEO VA FTETF LR (Fig. 12),

ELT TR IHTIHBE S Bt LB L, #4108 E
BlLl, —HU - MIBFCRERBEAN TS D05 L
D IFCHEBELTARER (p<0.01) BETH - 72\l
BEB LI, Lo LIIBCRATHRI0BE LR (p<0.05
XTUEE) ZaRdic (Fig. 13).

-
EETRRECHT HHERCO—BE LT hKE
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Fig. 11 Antiplasmin (a,PI)

100 ¢

pracp | 3 5 7 0
postop. day

Fig. 12 Tissue plasminogen activator (t-PA)

g il

preap 1 3 5 T 0

Fig. 13 Euglobulin lysis time (ELT
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ERSEEER X h 090, BERET CREERED
BEHITEPR B 2D 5 B, & @K hyper-
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coagulable state!~% & Iidh, B30
BUR, *oERIc X 5BBELKEE, BHRESE £
E2EEE (multiple organ failure : MOF)19-180 /g &7~
DRBNEE IR, ELKEE L RhERENER
BEfERER (disseminated intravascular coagula-
tion: DIC)?19~ 2D~ L HERL 5 5.

WAL AR TR ELE R LI & SRR S
PPYAEREHM L 2 X 2RAFHHIC MOF ®
DIC D&M &L, AL 2RV S D7 izv,
TOREE L CRREOHIA, REEIbmi SREE
DI R I DT, BEsTLe DIC OFHHEET
BhH, ChOEBLKFEREMN T b b, hyper-
coagulable state TOBY e ILHBHELE Z LR
5, LosLiand, HLBRAREREOBRERIKE
B« LA L, Bk bR & REYBEL T
WBEEZLNRBS, ZOLDFEFRKZLWVCE
LB HARFLEE ST 2 2 kW3 D0,
FERIBIFN ~ — » —OMESILEL TR D, K
BERYERIMY 55 <—7 =0k, Lihs
THLBAR E  CRBFHEET HEFAROVTD
MBRERT L, EE, LB EE—» -
BAZ X Mo p020, FRE OV TR SIEIC R ¥ &
ELELBhLHBLOTHD. TITHRBIERL
T —H — OFHE b A AT,

BT OB MmMBIRGI O\ TRE Lc, BB
(I8 TRXNBE (18) X 8-TG, FBG, FPA,
BB, t-PA, ELT 28 LR LT ATII, PLG, Pl #ME
TLTWi, HIOBEANF) T IFH LD 8-TG, FPA,
Bg, t-PA, ELT 1 EH L, PLT, PT, ATIIIL, FBG,
PLG, aPl 2ME(ETH - 7=, 15 L IFRI T3 PLT,
PT, APTT, ATII, FBG, FPA, PLG, «,PITH
BEEAYBDLHS, WTRLMFEOFIEIBEEERT
Wiz, PR, & TXB, 2 3BHEVWTFh i ABELRD
e o iz,

UEX b IBETR »v v aiEiib L, FPA 233
LT, FBG oL ATII OB R+ = v &
vOERRET TR, ¥R 7R VAERELE
WEBR B B LTUEL B 23 L PLG 43
BIhFD L. a,Pl OED, t-PA OMIEE B
B}, £ENELT 0ER &k URIhk, brVEY
YER L4875 & DI % FPA/BS THET 5 £0.80T
I®D0.55k b PR LT, /MR T PLT
OBV ZZ SR holzb oo 8-TG ML Tl
MRERETTE R LI,
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— R & 5 MEREE CBIET 5 B0
RELBEBEOTIECHEMFM L LTERIA, B
BT FBG s L AEA L, FPA 3%, ATII
RERL TR, ChSHEEN < —» —~0flic PT o
B APTT OEE 7z E ORIEHIFE S REEY =
LT, MBRSTTHEL Tuv722%, FPA/BS 123.32
EERL, BERMOELRE G SRELRATTRL
RoOlLmERE2E L 5 ETHETFIAEEINL, @)
BRIRARBRE I T\5 L 5 TR AEETELD
Tle<, EHRMIEEALLHE- TR, HnEsm
IMRBUE A OFEBIBIR Y R L e,

NFEIRE S & AL AR M OB M G,
B REERYEIC L s EBEEREEICY Y
BENCRERVBEEIRCRERETHY, BEIIbIZ
REHIMC X 5@ERMOER &\ 5 BERCKH LE
BRCEES b - o fcd L BRI 1, g
B L OMWHT - MhHmE & MR & o HEEIEE Y
LT, FRRCHTET - P HME X PT & b ADM
BIBSRA R L7, ThabbiHMBEORM & BRI OEE
PREEE Y I DICET IR EE L bR,

Th, NFLNFLIRBEOBRELRLD, v a .
7 DRERNNEETL2005 3 61(25%), BT 9 fcd
87 (89%) LIIBIZ 2 » 7 BHBINE L A b AT,
Z UCHBESIFTE > 2 » 7 GUIHTERERR o M1/ MK
BRAPBEEIRTED, v a3y 7 RE L HFHEOM)N
WD & DBIE M I VREE X huiz,

RIZREBEBIC O\ THRET Lie, TBCH 58 PLT
VRBERA LI BTG RE Y RXT, T4 PLT
b 5 B EE Lic, BE% Tk PT, ATII 23
AU, APTT #3ER, FBG, FPA 2380 L 7oA 3
R —BEOETH -, BBERTIRBE, t-PA M
LB b2 108 B B L 723, PLG, a,PI
DA —B/YETH - 7o, ELT 248 5, 7 A A peak
Llcote, THhbbBERO—-FELHREIVThL—E
HoFElTh -1,

IIFTE B TGHHETL 0, SETH -5
HIETL, i/ MiolBd I &L ERE—
BEDEATH -7, ATII 24T X b EfET, #E
SHORET LA 1EMUAKERL, FPA 351X
DEMETH - -2\ W% 5 HdEF L, L L FBG
BMER L EEAFR L. PT, APTT o&{biz— @k
T, B S X EEABEL b D0, t-PA % ELT 124
BEBIED L, WK LTz PLG ® a,PI % 4
BRRECHIZEHE LA, LaLIBEOEHI e v Y

IRARER B FINIE G DR M S Ak RS AWMLt 23% 9%

YERTHY, WAl 2 » 2 ARBRNEOIMER, &
BRANOEEIBYPTH Y FPA, FBG, AT oHE
DRI IcRE L Is 5 T,

— HIBCRUMGR TR MR OB, 8-TG
DEMIFEL D 2 b, B-TG M EER I EE
Lich, M/pEBOBEGEBEL . BERTIR
APTT 72 H M ERHIEIEL 24, PT it 57
ABE LS OOFEEET L, ATIZHE S EED
¥ ECMRIOB BT 5 b R BER T, FBG i1k
BEHicEBLH, T IIHEEELCEDCEMRE
THY, ARLATRELONERTEFRIEEMEN
WBESTLEZ b, FPAREMEOEE LAGE
BrREL, WBLLTORAYBITLESTWA
LB bhis, BBERTH tPAXBREWIORY
EIMERIOEBBEK L EE L e 7, ThbbIIR
TR b ey EVERED D D, MMRR, BERET
HEHICTIEL, PLT R PT DEENEETH - 1,

EBEOVORLERFMAL R E L ERTD
PR TiL, #itkD hypercoagulable state - #ith &
EEREELBERETRL, BCESEECRETLY
EOBEFERBESHFAICRMEBEEE Y=L, B
BFEEOCSHINFCRI20I4 4 FlT25% 1T ¥ /o
Do fchi, HIEFCR 9 Bt 5 B156% & IR TRk E
2%F L1, Hypercoagulability 235672, [EESEEE
EDORHEHTCIE LR LERLLERD S
2, BREEEHOTIFHETEN - RAEREEHRTH
BEMER Z R LI,
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Blood Goagulation and Fibrinolytic Activity in Emergency Surgery

Akira Usuba, Gohichi Endoh, Mitsunori Takahara, Kazuhito Matayoshi, Akio Ohishi,
Yukio Endoh, Hitoshi Inoue and Ryoichi Motoki
First Department of Surgery, Fukushima Medical College

The aim of this study was to evaluate hypercoagulability to establish measures to prevent postoperative
complications such as multiple organ failure and disseminated intravascular coagulation. The subjects were 21
patients with diseases of he digestive tract, 12 undergoing emergency surgery because of diffuse peritonitis and 9
undergoing emergency surgery because of massive hemorrhage. In the peritonitis group, thrombin activity was
increased but platlet generation and fibrinolysis were within the normal range before surgery. Immediately after
surgery, all three activities increased although they returned to normal withiin a week except for patients with
multiple organ failure. Fibrinopeptide A, fibrinogen and antithrombin III levels reflected the clinical course most
accurately. In the hemorrhage group, thrombin activity, platelet generation and fibrinogen were increased before
surgery. There was a close correlation between hemorrhage on the one hand and the rate of decrease in platelet
count and prothrombin time on the other. Multiple organ failure developed in most of the patients in the
postoperative course, and recovery was delayed. Platelet count and prothrombin time reflected the clinical course
most accurately. We conclude that hypercoagulability emerges before surgery and that it is closely related to
postoperative complications.
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