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MES mESREEEX, FARNRMQNXMENLHTTNNERR, misEHETUSEINENSIR, HMEIGRELEXMES

ENZERTHITION, HERLES
SN, REDFT mieEHEERRMERE RN ANE.

B BERMATEAT. SXEMEESNTERENRNER, FRENATHERESER

M3 HEFEMEEEFHIRA
fass
B EFRER O ERAR

B=

WEEERNRE

—HRRRXINARIE. SEMESEZHSERTS, NEtENRREMNEEREREL

B9H RAE,

HEBERAMEEENE ZMSEAEY, BRETREZIA 60%NHEEEFESRIEY, HF 4% ~ 20%89008E 85 & bk
212 ZEAE (Venous Thromboembolism, VTE) o IEER, EEMMEEES, B VIE 5| ZNEEXT EL @ EMtHNEGtR

EBl, —PNSHLRT, Trousseau E/REIR T MRS T ME Z BRI REX, FEZ FRIBRFRF LIS,

I8 10% ~ 20%H9FRAR

. e EESEHEMREELRR, XEEEREESNERD PN MERIZME AR, BEMEIMER, &S
FURTSHERRC, Ahlbrecht FAMMRER, 740 FIFNARNERNEAEREF, FEFHERN G3. G4 WEE VIE WREXE
B, Btz sh, BMRERECHERAMERS 1| FRELEHIKNESIEINEERE NIRRT, ERELEEMEME

MEMRSEEMENZESR, RELEHENIRKMISIEEIER

e B E B ARSI
FhEAmR e SR

%9 FNANS 55T ERS AEF BHR AR
$I. Falnga ZAKENFIRENERRT. TEENE
FAEHIETROL B 1 83T R, MR, BRETN
EAIETINE S ETRET . PIEMEA FARI B ARE
e,

I RRAFEEARAF (TF) . & TF WKL &
EsFERE(R SN, TF B—MEBRER, HMEERLEARE
NN EMARLRRA, NE 1, TF BISEF vIl ERE
BYERRHEF X NEF 1IX, #HMBUERMAEERR N, AWK
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WL, BNETRRRETEIEEREMATE,

MARHARAEETF (INF) . B4MENE-1 (L-1) # P-
HER, NMES TF MREY, TNF XRIENE LME
W, EIEMEETER (TM) TE. FAFENSIF L1 89
#H—HRIKLL,

2. #57 TF BYAIR SREAEAARRIERER, AEmEH
BRZEFHS X BFEEERAUAER MR RN, HE
ATLARA SRR AR 4 TF FMIEERE T X BUEFI. me, $
PRI HBIANESERSHEER, BNENNETS
BREMEOR, XEEARSEMAPIENAREIRINGH

(NET) MRBREMNIY, NET 5EEENRERMNHFH—T
et R M Ag & I A2
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1. FhEAER R ILK e R R A HIE

CBMARATESME AN R (B ZHEBRRE
(ADP) | IL-1. TNF. MEAREKREF. KAMEZRIE
EFRkiieE A2 &) Mo T EmEMRBRANRSF, A
FRIELIT D F) , HEBEEMPEAREETIESERRES
BRE 20, (R —FMRIE B AR M As) LLAR
EMNDF, WE 1 RETH, AIUERBERT X. Bl
FERRERBETEEMEEXS RSN, R
£I MET EEREZMERNTMMEPRE, SRIEHRT
BUE A BB RSUETINEIF-1 (PAL-1) MIIFESE-2 M=
£, ZBBRETTICERRER AR, WE 1| Fim. T
FIBRER R T SR AERMBRENES, ARERHBET
HF X1, ZEFRBRSMEARRE, HimsEiniEm
SRR CANVER TF BFHBIE FR1G58 TF JEIEL,

4. BMARRBICUET SRR, /MR LUEE
LIMARREIEINA ADP TR, HEINMME M MR HBETF. M
FESHR MBS EM/EET RN P-EFRIEIM TF BNFAR
BB, BN, *RBRERRAMEQERE PEREMN L-
EFRZRNIFR TREM/NMRY, EEBEEEMERRTR, M/
IRFEFEMIE N ETRE SBEBIRE T, Hoh, E31RTEM
R B RN ERT, BIRTURNEERD A ESERMES

2 E XEkSiE | Article Reading Guidance

£, MMESEEIRET,

5 MEAREBIOWRNBHRENFTENSHNY
(TAFD) . £FABSEBEMINGEIY (PAD LA RSBIR
7%”910

6. MBAMRBIRYRRRIA. MEEERKS RS8R
KE. BRRRIMMESRE MERFURMES 11 (AT 1) KF
R, BRARREXYELAVIEEZER C (Protein C, PC) &
TR,

BhEsaTr A RER"
1 P AL ERARSRAYMME. RREIESH
MERRAR, #—P BT BRNERN;

2. ALY IE R A B IR 50 R A 1 4R B IR i S A kR

3. R TR, RS AT S
WERPRISERR. FNEERBNN R B SRR
1R

4. RITHRVEEHRIE, WFAR. TR POBKEER,



BEAIAR

. MEEERKPENAENRR, BULREIE. kERER

Tt

2. MR AT EEMER R BRI, BEEERKTE
% MHEFTANRA BT BI MRS N

3. BBRE. RIESEBREMRISHES.
B E S RASRIZ

EREEREMEEESHRET RS EMBERENE
. ETFEY.  (MEaXEbkmitie B 58778
f (2019 hR) ) ¥SHFIEFRE VTE HAIIEFEHREIIRRE
Ko B ATIGPR L i#TCRRHA MK 2 BRI 4B K A2 AR B2

=S,

FHRMEN (CCT) , SEERMEEFRNE/ERREL
tbfE (PT/INR) FISEMKERSD BRONSEESETE (APTT) , BE&I
ZATHENEMINEE, CCT SHMERRSHEENNE—EMN
&, BENERRESNTAIERER. Lippi FAPNHRL
B, RE APTT 48525 M MNXOMEX, BINAE ABLILL
RERSHT. BRERIEMOFIRBE R, CCT 28
FhRND, THMRODEAFRZNHRSEI, B2
Mg f2p i/ MrRAEMDARNS S, BRmiGhRaeRm
RIS —DE, 00 R 2R TR B4
R, TETEMAREI R MM 4T QBB R,
THeLEAIRNASL 2 ENEIATE, AT EREFHTTN
BRRS R R B T BRI /1 F 0, B g XA I
RS R LUBT E A UETR  (JM/ MRITEFImR D-—
BAKE) URKIRBIER TF 1 PERRMNAXRNIIRS

IMPROVE REVIEW E8EE- 00 HRE

2o, EEEIISEEAEMSS (National Comprehensive Cancer
Network, NCCN) RREMEXM VTE 15 HEEREMEEER
FA Khorana XT3 RIFME VIE XS, RIBIFSERIEZED
FUTURA R, XIMEDRATERIERE—MRIFE. MER
LR AT AR. BOMBEFARSYHITRESE, 881
—ERELRTRELRLE VIE WrTaeH S, B2, BXXH
IR Khorana i Rl RE R B — R TP SRIRAVR AR T A,

M2 FJE (thromboelastography, TEG) =2 M iM{EmA%ER
MINEERYER TS %, ER—TUAME HEMAEMENIER,
BMEMAFHER M/ MR-AF 48 B MR, B2 MmE
BB ENRESEN, AESMERIZERIREME MY
SRERURENEL, NTE 2 Fim. TEG AILMRINZHM
BRMS5HDREARINE, BPEERINRF. /MR, 4
ERRUNRABRE (MBRRAK) ), BESHEKRIEREX
R 1, BMRKREA, TEG EMEER MRS BT BEAAE
MiEtR, AIEARNMREERSMAFINRN— M2 I
FEL, TEG MMBAETFRMSEROAF. /wk. B4
FNLTABRETE B IMANLT 44 R B A AT 12 B9FR B BN BR AV SR AR AR
KHYEREY,

B 2. Mg NELERETREH

® 1. MigFNESHREIGREX

8% X ISBRAEX SR B A S
RESE | METIFFASI MR TR AR RS Ial, ok \ N
(min) BMRNEHIRORNATSE R, RIRRRIER T e APTT. PT. 1T
oy | AR SRAREEREES 2mm HR
4 H. RRIERTRES, HLFESEE | RETESEENE FHBERER
(min) .
BIThEEN T
MR S E DB R AR A3 B R4
SR, o BHS K SHEE, KB
ofs () | AAEATNOIMIEMERTATANGLE | RRAAEaEDE AHBARTE
RNER, o SHERERRNSL K 85
FE.
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® 1. MisHEHESHENRHEIRKREX (8

BHK =X SRR RIS S RE
BAIRIE, RMTMERNEARE, T2
MA AR MR
( {)E VR R B R RER, HRm | ﬁ;j mg;z ; m?mm%rsjﬁ /MRS
mm = N [=) \ W
RBIVERBL & 80% =
Bl aiss, REHAES et TIRn
EIE, RIREREETR ST A AIE mEFNES
a BERS, <3: 8, 3< E8 <13, >3
7 BEHE
=
BAIRIES 30 min MIFIESRE, RIRME TR AR
LY30 (%) ML ARTEHR
SBRINIZEE, PRI SRETEEE D-CERGAER

B 3. fEiEXBRmE (MAC) MER/SHANER/REAREZ BN TEN D FHEEER

4 [ x#kSis | Article Reading Guidance
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BIFRKRE, HSEERNELIN TEG, b CCT BEREHEIT ErlReRIgi. —BRERERERMMEED, HMERKLE

{HIRBIE EEIRSEY, Hincker A Gary 2 APSMIARIRR, 2BEENL, MEAFREW, Alt, . REEMm)
TEG 3 ROTEM BJ LT ICU JEEHEEMREBEBENSE BEEMLES RN EEEEEENIRKRE Yo

EREREHMERERNL, BAMS, BEAM TEG B
MA BRI TN BRI BE R ERF MR A=A X

0,

Wang EAPITE 2016 FIEH, MIF)AREEERES
BRE, RIWA MA. o BNALEQRIEMN. BHRTIEA
B, LCIS BEMPEEET LUET TEG BHHERERE, &

EBMEMEERED, TEG SHETUMNSRRES, & W9 R BHEF K BFELED, M MAL o 1 CI 3810, LY30 1
HIE 3, AR ESMEMBEES, TEG BHMETR R M1 K FRAZEEEER (F2) , XKRIAE LCIS BEMMREE
&M, MA HEANU13637, ROTEM M TEG B ISGERIENE ETNRINZ RS HF MR BEEMARAER
MR R E R = B BRI 8, YrEERRRFIE. 5 CCT 48tk, PLT iH#(#l FIB 5 TEG 5%
BEMEX, FIB 5 MA )X r=0605) (R3) . &
PT. APTT. TT Ml TEG S¥ZEEBERMEZMME XM, H
liire Bt 1@ 2 7iBEEY3F ROC D4, &I TEG LbE LM
KIEREIRA LCIS BERNBEIRES. ROC BLZET TEG B
HZ TEA (AUC) A 0795 + 0.047 (95% CI: 0.704 ~
0.868) , RIEIFAEN 659, BURER 60.00%, FRMER
89.4%, BESTEMERIMAN 0.673 + 0.059 (95% CI: 0.572

~ 0.763) , BUEMR 62.86%, HREN 72.7% (p = 0.059)

(B4 FE 5)

BEBERENERAS

ERRT MAEELE, RERMEFEFHNEES
B, HEIRE, FhEERE R ERMMERE PR RS —RRARE
& 143 {5, MEAS R RRMIERERHER, Az
EXERIMMEMZED (LCIS) ¥, #REZRIMRTRA, BE
HEXB S EORS T B i B B BRI 14 25 R Y = 2 A I,
ETEESTHNARNMESEEFHNEK, LCIS BAR

2.3 MRARDAR TEG SEHILLIR

TEG £ LCIS #£%& (n=35) [fEEE (n=35) BRESTE (n=35)
R BYiE] (min) 42 (33~4.7) 42 (34~4.8) 7.8 (6.1 ~8.9) 0.000"
K BYj&] (min) 1.3 (1.1~2.1) 13 (1.0~1.7) 22 (20~3.9) = 0.000°
afg (0 69.6 (65.6~71.9) 70 (57.5~74.5) 589 (44.5~62.7) * 0.001"
MA (mm) 69.9 (65.6~71.9) 62.1 (59.6~65.7) ° 575 (51.4~61.3) « 0.000"
Cl 2.1 (0.5~1.8) 2.0 (0.5~2.8) 22 (-54~0.8) 0.000"
LY30 (%) 0.3 (0.3~0.6) 02 (0.0~1.1) 0.0 (0.0~0.5) 0.2347

A BIERT AU (M) ;
+ Kruskal-Wallis H #03;

al p<0.01; b: p<0.05 (5LCISAALE) ; ¢ p<0.01, d: p<0.05 (5LCALE) .

£ 3. TEG 85 CCT RIAIB XM

R BY{&] (min) K BYi& (min) aff () MA (mm) CI
PLT r 20255 0274 0.251 0.570 0.336
(x10°/L) » 0.009 0.005 0.010 0.000 0.001
r -0.287 -0.340 0.298 0.605 0.388

FIB (g/L)
? 0.003 0.000 0.002 0.000 0.000

©2021 IMPROVE MEDICAL All Rights Reserved X#kSiE | Article Reading Guidance [ 5
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P<0.01
A P<0.01 B I—‘:_'I
P<0.01
154 F<0.01 10
I 1 —
| —| i
L ns
E 104 ns ‘E‘ 5 f 1
g &
£ — o] s
H i i i
£ 2
= 5 a
1 ekem

T T T T T
LCIS group  LC group  HC group LCISgromp LCgroup  HC group

D P<0.01 E P<0.01
f P<0.05 |
. P<0.01
- P05 1 10 s

T

£

% e

£ a0 v

=

é 20

H

a

-

-1

P<I0.M

C I P<0.01 1
e i
—

.l
o 6= e
i = T
3 40+

0=

L] 1 1
LCIS group  LC group HC group

I L T I I
LCISgroup  LCgromp  HC group LCIS group 1O group

I
HC group

4.3 NMARDAIBEE TEG BEHIELER

5.LCIS & TEG KNF1 CCT ML ERRLE 24

SRR H, HRELMEN RS A28
BEEZER (B 6 . XM, RHRNBHEMBRZEFTEEE
5 (LHAF0 11 RV A SRHA, 10 HAFD 1V HAVINEEHA) » S5
EEEMLL, BEEEEN K MEEERME, MA EEEAH
& (p<005) (A7) . XLLRREA TEG M K Ba]
1 MA TTRTFX S REAFIBEEAR R, XELERS 2 RIMHAR
—EREs40, REBRRERSE MR XG5 BB 53 B 2 [B17F 1248
XM, TEG mlReRENMEHENIERT A, 1o, MBS
H5 MA RFBIIEX, MA RRIVIMRINEERA4E BFIR
BT, RITGIISILEX ORI 2IAIZRTARE Y,

6 [ x#SiE | Article Reading Guidance
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B 7. RH ((HAFI T ER) LURBEER (I H#AFN IV HR) PhiRe8&RY TEG
S

QREAE

2014 £, Akay FAMISHIARITMBRE#HIT T RINRIER
R, HIEARZEAAZSEORMERELFRERS, it
LM S3$EEAELL, ROTEM B9 CT §1 CFT 150, MC &
o AT R ZEF LR G REMRRER F AP E
HREE,

IMPROVE REVIEW BEZ8E-ES0H®

B2, Francis EAPFIA TEG iTMEILBRENEER
o REMMRAFHEE QRXMIGERRIFES, BEER
TEG MAREZETLNISERSHIGRS, SEBW
BRABMALE, XEERBBRITFEN.

Wehrum AP —HE AR MEEENARER, 5
XtPRLAMELE, ARMBEREMRESERS, RN TEG 4
R R 4858, K B4/ MA EER, ZHRHANT 25 flRE
ZRTHARMERE, HRMAESEHI R B (R
4, &35) . ERFIENE, Hb 5 fIBE TEC ERFIESH
HREEBEERRN, mffMEDBSR 1L v #. X
LEME MEBERSES—H. XEWEERARMN/SMEER
HERNWARAFUNA4EEQRIFMAEEIAEBEFIE
Mo XERRANEEE MRS &R RS ERMEHRE Xo

® 4. SFRICEHIRAMELL, GRTEMESEEN TEG KINE

b |

(T + tREE)

MERLH
(¥ + tREE)

R B¥iE] (min) 71+21
K B8] (min) 3.1+09
MA & (mm) 64.7+5.4

afd (0 70.6 +5.3

118+18 p<0.001
46409 p<0.001
58.8+6.1 p=0.001
61.6+4.9 p<0.001

R 5. TEG B 95%&EEXiE (CI)

28 95% CI
R B¥/E] (min) 10.9~12.6
K BY/8] (min) 42~50
MA {& (mm) 56.0~61.6
afg (0 59.4 ~63.8

©2021 IMPROVE MEDICAL All Rights Reserved
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ERH—IAREIHEMN 376 ZEARMEEEHRITS
M, B ol (10.37%) R%ET VTE. %EAZH Logistic [E)3
SR, TEG RMLTEIESR (Cl B) . D-ZRIF. 0K
B, @R 4 ARFAKR 4 BRAKTR VTE B EREAE
%o CIEMBETEAEN 0.71 (95% CI: 0.63 ~ 0.79, p
0.0001) , D-ZE{KA 0.67 (95% CI: 0.58 ~ 0.76, p
0.0001) . CI EMIRRMEHR 255, X VIE HHBRER
53.8%, FFFMN 75.4%. LRFREA C1EF LFUNER S
EW VIE, Eil£ TEG i2#HAS VIE sXRNEENR
PEESTA AT, BB TSR EHRENEE.

gl ed i

Toukh FEAPITE 2014 Fi5H, 68%BYaEIFIIREEMEE
E TEG &RIETEE, RUA R BHEIEHE. o AR MA
W INAR MRS TEENE . T IR SRS EERAN
WAIE %, Kaur H SP2LIEERRTYIBRE BETHERRS

(6]

frix (ADT) HIRNFESENRES, TEG BEIFXIFEbkmieie
EEhDE.

Wang % AR M ATSIBRE B E 40 5 F R ILAC AN BR4AAR
kb, R {E4652, K EFMK, MA BN, o Ak, LI, fib
IMLERKRA, R K. o AT MA SHibliREEEFRER
KIS PT-INR 1 FIB BEHEX, 60 ZE5IBREEERER
HEERM R, H 51 & TEG NSRS, 42 ZEM
BRGNS TERE (@ =0040) o S3THRAELL, BEMLTHE
EAR (FIB) K&, AEEAENRMLERYTRITFEE
Fo HXDHREA R 1 K 5 PT-INR 2IE4E%X, 5 FIB £Ef
X (p <0.001) o ¥R, o B MA 5 PT-INR 2H148X,
B85 FIB 2EHEX (B 8, R 6) . BEHIENE, MA 5
FIB BYHEXIERIE, R 5 PT-INR BIAEXMRR. iliAR
TEG St A1 s s B MR ES T EHRLIG
M, Fik, TEG fEIEE ARSI FI5ARE 8589 H
RS E O RE B — %,

(2

B 8. (1) RFMIK{ES PT-INR Hl FIB Z[EI94EXY; (2) « AF1 MA 5 PT-INR 1 FIB BIAEX14

3+ 6. TEG 25 BHRMIEIT 2 [BIHVFEX 25K

R BY[a]

FIB -0.883 | <0.001 | -0.878 | <0.001 0.490 <0.001 0.520 <0.001 0.318 <0.05 0.186 >0.05

PT-INR 0.844 <0.001 | 0.8302 | <0.001 -0.577 <0.001 -0.508 <0.001 -0.329 <0.05 0.024 >0.05

APTT 0.149 >0.05 0.101 >0.05 -0.121 >0.05 -0.119 >0.05 -0.126 >0.05 -0.081 >0.05

8 E XEkSiE | Article Reading Guidance



pAiEZ R e ]

Gracheva  APITE 2015 17 T LR BBEEEE R
RS, ERETEA TEG (FHIZ R, K M1 MA 240 . i
EEAERR XA ML T N FERN, T URMXLE BB RS
RS, ZEEMRCSIA TEG £ T 80 BRMEHE4MALN
REBBENERMIINGE, KPXLEERED, 3 & 43%) BELHY
BIERH VIE, 78 (15%) BEHITERN VIE, VIE B9
BAERE 21.7%. BRIbZh, ZAREIER, TEIESETH
&, R BYlA4E%E, HE, MA BRI/, BRERHE
BHEE I, BB, IEEM MA PS5 m/IMRITERE
Ko Crowley FALNE 2017 FHa, ZRIESHEREN TEG
I85% K EBEEMafAmgm, XRMRTIASENERFRE, &
i, BERITE 2015 £, Crowley FARMLEMTIE. BEXT
BABYER SR PETRTHIRE BRFIXTER 2 (B TEG BEUEBER,

Flisberg & APSTE 2009 FiERE, FEREFOEMKIKEOZ
BIAF /MR IR AR AT B EETR ROTEM HREZZ
CFT 48%2%0 MCF 110, XELRE Mg HERNZMRAL
TPy R ) ViR ES A B R BRI E o

Hith

BRI R IMFESERAMTELEE TEG 2MRS
BURTS, TEG REBE RS REFILS 5 F

Moore % ACHEH, 1EREFPKINEIEZEMBRIRIVERE
M, B 1% TEG £5RRIA o A LY30 PR, De Pietri
SANUEER|, RE TEG IEE BHURMASTII/ MRITHURL,
B PT/INR K, KRBT AHRE A AR L BT,

Liang FACHEHEDEREN TEG SHERMESER
&S, R BEK, MA 12, RATkE 6%Z2EEH (HES
200/0.5) BILUMEIM/IMRIEL, ER5 TEG SHEUK—,
R Ao E AN E RS,

FE—UHARH, Jansohn FACLTRIERREAMESR
BMARREMBIEARD, BB, BIFLETH AR
FUHS . 5T EAMERME S E#H TR,
RHE Ry o A, MA 1 LY30 B9, TEG HNBETSATiZ]
BEARTNASHENEE RMIhEES RIS, BEm
=, TIFNAREERE K BFREE, o AEM, MA . 18t
2T, MmppEERINBLLAETTE, RIEM,

I3 7 EFE R A YT 75 E IR A

BRI A

©2021 IMPROVE MEDICAL All Rights Reserved
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Big b, mRMNERRSREETIEMETIRRFAREUNR
&, {B27E Thorson FEACRMRALI, BMEMBIIRRA
B, MESRARBIIHNYE, BlREOAENE

(ROTEM) 23 35 GIEMRMEEENME, ZMAFE 14
Bl (40%) BERFEERE, FAUBRENE—E, 30 F
(86%) MALTFEER ROTEM &, Hb 21 s 17 fl

(81%) EARFMEBERRRMINAE, B 86%HIEEE 3 ~ 4
BRSBTS,

McGrath DJ XY 240 ZIERRESIMIFARRBEHTT
THR, EMBERE (RMAFARLERN MA B0 5K
EmieHRERX. B9, TEG AILUITEREE ARG M
ERTNHIMNXE, £ MadsenDE FEAHRKAER TEG
M CCT HMEBBEAPLRME, KI TEG WNEHS K.
MA & o SkiiEREHEX, MENESMERNTFEREAT
X H o> 67°BEE 95%HIGITHREME TR M E/NF 400 mL
EZED, B CCT SARFHMEEXMR/N. Fit, BiX
PR E BT TEG 1N, TERTFATAEHME, HiF
R, RARENRIIZERRABENZS.

EFARPARHMNZIMIFANEEHRIE, SBLKRE
MECEAD, HmeBSHMAE, AMEnEEmmEit,
—HERMAI LR ES, S—HEFE—ERXR,

Sfegggmi@NaLy, ERMmesNE#HITEARRRNE
ERERELMHEMZE, ERMUAPLNE™, EHHE
FESRIMAETIZY 20% ~ 50%89MEE7 ™, EALMEY, £
BEFR(ELIE TR,

TEG 5INERLE, HEESHMAENNBHBERS K
JESR, BISNE—BUER TEG M CCT Rig AR EE MMART
EERARAEZI, A TEG I8SRMENR 36.3%, mMEFHIQNS
AIBSRWMMERN 55%, TEG BSWOLEREERTF CCT (p <
0.05) o TEG WMERREL T 50%MEE®M, RHEF
WK S UV MRREE, ERAME, mMEXEEA
UIERRARIESE TEG FAF IRy 283 TR 14 e /) ViR P
MRBE, EFMEA TEG B MA < 40 mm. M/MRITER < 20
x 10%L AEFEHTIVIMREREE, SRR UIBRIFEH
EMRERBEN I MRR D RIS BB,

BNHUREHITRR

EAERTURTI TR AT LR KB EE VIE WRE, B
S MESERSHRRAYMTERRS FIFER. £EHK
BEHA. MIVMREYE. KO FFE (LMWH) #IAARE
TREHITIRI 755, NCON 5RH#EFEE LMWH Tl VTE.

X#kSiE | Article Reading Guidance [ 9
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HHUSHGE T 2@ ERMEF Xa BUEIERSEN. 15,
E AR 2RI/ MRBYThEE. ARAFARAREEER
MyUgRMmAg, FAteMmeNRnSR2rnNg I T8 TIER
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10 mL/kg 322 EEK PIRE RPN LE B E K ERERK M
R (DVT) MiieteEEFNS K.

Nielsen VG, Gharagozloo F, Matika RW, Kim S,
Zelman EA, Steinbrenner EB. Thoracic tumor
effects on plasmatic coagulation: role of
hemeoxygenase-1. Lung Cancer. 2014 Feb; 83(2):
288-91.

B/E

R RSk EEMN @R, 5 3.8% ~ 13.9%MI0
HEEAX. BENE, BLATMMESRE ST HEm
AAEE-1 FHEMT WRE—EURINEE, £TEL
IERA—E R eI LR R R AT 48 T H R TE AR IR
EERMIREE, FAILERERZHTIRA/ SETRA

BORIERAE B E B IEIN T PR — S BRI H &AM
EEEATS,

Bk NARIABMIERERE (0 = 19) EARFNAITH
AMIER (—EURERENNE) WE, FHERMmE
ENMNEERTE TR MR R E s F kAL 4
ERRIZA. BRSMESENRNHNNFESEERR
# (n=30) MIEHERHITELR,

SERME: MR EENmAEMmIERRESELM
2.1% + 0.6%, RAMEASEHE-1 L, £RAM, 84%H

16 [N STEIEE | Article Abstract Collection

HIEBARE B A IV IL SR T E B &P ERE
B 95%EEXENE, HEZSRITAF 44%HNEERR
THREMAAEAR, SUER—SHRMKEERS
mE&EE-1 TENRENAERRERIMEREX M
AR & AT R R P EC B9 E A

Amirkhosravi M, Francis JL. Coagulation
activation by MC28 fibrosarcoma cells facilitates
lung tumor formation. Thromb Haemost. 1995

Jan; 73(1):59-65.
BE

MEAREUEMARS IEMASEEIER, FLAsEs
A M AR Y AE AN Y B, MC28 £T4ERBAmARR
MRRIUEY (PCA) , FHIEERRCES S AR AT,
ANFRRAE B RTE MC28 IREVFRHIST PCA. MBS
FIRERZ BRX R, 3§ MC28 4AHESEINTERA. &
EMABTRAYTEIE Lister AFAN, @D miesh
B (TEG) #1 Sonoclot 2347 (SA) MMEMT L, &I
REMBFENFEENHAAEAREE, BIARITE
W IBEE R, I AR AT IE I B 0 A B 4R R AT i
MRS, PCA BEEBDITNE, MC28 PCA RYRHE
RNARAF-AF Vila EEY), TTREELRMIEFR TG
B RIIRPTE, ERMERARESERAENEMT)
AERERS, FHRIR (30 DHN) WEEMRHIAETH
SR SHEARIE IV MR R, FRMEZMEER
DEER (p < 0.001) FRDBEHERTIC AR AT
BIFAFRYEE (p < 0.01) . BIFMEATITHRER A
TATIIAAR PCA BYING 2 E MR T ME PR AN FHE
B, HASHLEIE, MC28 AR THEETEERES

BMMEANRML, HIERA, MBMARS I/ MRAFLES
BEREEY, EIEMPEE BB KNREIRUEE
INEFIFBEL,



Raina S, Spillert CR, Greenstein SM, Lazaro EJ.
Effect of surgery on tumor-induced accelerated
coagulation in a rat carcinoma. J Surg Res. 1985
Feb; 38 (2):138-42.

mE

BIRE, EABERKNTEIMEE, mi%AHE®RNE M
HE M. AR EEHENBETSMNBHUIREMEIS
SHMERMAIEN, M Fisher KESDHMA:
(1) WE8RE; () FEAR; ) T2k, )
ERIBR. TESE 20 3 FN 4 AR, —HR2 ~ 3mm AUBEIK
fERE (NCI 11095) #WAENEEE T, 7XKG, MIvE
LAFINTBRAE PR E MRAE A, HIEMAeEHE E#H1Tio
M, LAFARE BT fE BRIV R, EDRBBENG 6
A, 52 AHTRFAR, £ 3HTLUR, F 4 AFH
Pk B 3 A, MUAARPREMREARHEDL
M AE BTN, ERRA, FEHYRERNEE
BEME, FAINXFEELZ MR MECRF A
THFAREER, ZLURRAERIRSREES, M
FARNE D TIRUAR, EHib, EZMERED, MK
= ERS RAEI 7L B S,

Nielsen VG, Nfonsam VN, Matika RW, Ong ES,
Jie T, Warneke JA, Steinbrenner EB. Colon and
pancreas tumors enhance coagulation: role of
hemeoxygenase-1. Blood Coagul Fibrinolysis. 2014
Jul; 25(5):435-8.

BE

HpEMNRRES EERN MR RIRE X, SRR
IR MmEASES-1 (HO-1) JEMIEM, mEsks
-1 BAR—SNRERBRRIEE, £F—SKREE
SRMREE, WIBE T EREHMRRMBETIIRAN

©2021 IMPROVE MEDICAL All Rights Reserved
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BEBSTENRE—S A MESERSIE M. A
MRTEH (h=17) FEER (h=10) WBEE, B
MEMEMLIEH (COHb) ME—A k. FIAMmE
HHEFGNREBEDHDFNHENFLEEZELR
(COHF) HIFZAko JENR A B 45 Bz 0 R B B 8 22 & B9
COHb REFEIEM, 737 1.4% = 0.9%H 1.9% =+
0.7%, P HO-1 LiE. LR MMBANRLITE
™, AASEHETEEER; BAit, KMBAEANKIES
MIEEME (n = 30) MKRPIRFH 95%EEXEIEDH
TR, 70%H9BPIE B E M EHRIL AR E A T IE & ME
B 9s%BEXIEE, Hib s3%MEERES4HNHE COHF
Forko LEIM, 67%H9FHIEERE M MEHRREBIL EEAN
KB 95%BEXIEE, ZIAT 56%MAE COHF 2
o BRIG, 63%MBEER COHF Ff. RARBHEX
HO-1 FTEM—E WAL T ARAR I A X M2 2%
B9 & A T — B 5

Nielsen VG, Lemole GM Jr, Matika RW, Weinand
ME, Hussaini S, Baaj AA, Steinbrenner EB. Brain
tumors enhance plasmatic coagulation: the role of
hemeoxygenase-1. Anesth Analg. 2014 May; 118
(5): 919-24.

BE

ETE: REERELLERNEREME X RS, &
TEBE BRI S ERRTHMNA S EE AR IE
WhNERIMESE RS, , FRpRIER]E BRI IEE At Al 4EiE
HmE&EHE-1 (HO-1) RALEMRAIRME— G LR
(CO) « —ENMERIEAR LUBT 2R mE Mt AT
B (COHF) RIgRmMITHRE. Hit, BIESHR
PR BERRHEREEREZSSTHIGMM HO-1 EiF/Co
P, MREEIREH COHF MRz,

Bk SESHMFANMMEZEEZEE (n = 20) RE&EM
&, WEMEA HO-1 FEARSHHMENIEH. MRS
Bl (EXHMMREE > EEAMKH 95%EEXKIE
&) 1 COHF MRk (EIIETFMiedEHER SN
E) o EEZIRE (n = 30) WIRWARSHEESE
BEAHITELR

SR MERENRENIERREN 1.5% + 0.5%
(F91E+SD) , &8 HO-1 Lif, SEEZIRXE ML
Ht, RAEEENRAEEE (p<0.0001) ESHM
BREEERE (D3R 52 £ 1.5 vs. 95 + 23
dynes/cm/s) FIRE (p =0.00016) FERMRLZFHREE

SCRHEE | Article Abstract Collection [y 17
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10.

(4389 166 + 28 vs. 230 + 78 dynes/cm) o 10 ZBXFHIE
LENMEHRRERT THEEEZIREPURIN 95%
BEXEME, 12 BRMMEBEES COHF . EmE
MITAKBBEEETR, B 5 flF COHF Em. &
5, 5 BEBERSEEERAERE, Mt s 285
BERB MBS R,

it BoEEENREN co BN, M=K
SH COHF FRIEM. RKRFEHR HO-1 FTEH CO
TE R B AE K AR T2 AR AN & TR AL FR R SR BV R

Zurborn KH, Bernsmeier R, Schamerowski F,
Stohr A, Bruhn HD. Gerinnungstérungen bei
Tumoren und Himoblastosen [Coagulation
disorders in tumors and hemoblastoses].

Onkologie. 1982 Aug; 5(4):186-90.
BE

Mgt EMEMHAFLEEBERFIBPHFIER, B
I3 61 FISABEE 60 FIRNEBELIR 51 FIALMR
BEM 50 FISTHREB LRI SREF B E R MIFERS.
TERRABEN A MREE MREMNERER, AILUERS
BRE (APTT SREAMRAT VI EMAR) o o, &K
MNAMKFBEENTLAEARKEAS. FHEEQE
R (RIRE B AMREEITER) M/ MrREEEM,
B AR M ZEEERA MR SR, &
i, B—TREETRERECHNALEEABMIAT X
RSB IIBRARE. 1TE T MEIES R MmERH
R, 590 7% M4 40 A R K e e A AL R I BB TR
=

18 [N THIEE | Article Abstract Collection

11.

Walsh M, Kwaan H, McCauley R, Marsee M,
Speybroeck J, Thomas S, Hatch J, Vande Lune S,
Grisoli A, Wadsworth S, Shariff F, Aversa JG,
Shariff F, Zackariya N, Khan R, Agostini V,
Campello E, Simioni P, Scirlitescu E, Hartmann
J. Viscoelastic testing in oncology patients
(including for the diagnosis of fibrinolysis):
Review of existing evidence, technology
comparison, and clinical utility. Transfusion. 2020

Oct; 60 Suppl 6:S86-S100.
HE

5 i@l MR R X MR MRS E TR EMR
BN (SR MESIRAYIE). SEWERS BRI ERERTIE).
AHEFARKENI/MRITE) 2T, XLRNIR
M7 IEMSEEMRSNESKRE, SEWTXEEERD
HATEE G, MR (VET) , Flaekmies
71E (ROTEM) FMmit¥HE (TEG) , fEAZMS
i, RS MRS M RIRME A KR A48T 12
BIFFE M ERAEXIEIE, B 20 42 60 FEARLUER,
VET T8 SH#IERE RR DT FENSAEER
BESL, MEREYES, VET HEEW AZIEMATORF
R FRFIME. ERERN+HFEHR, VET B ZERE
IMEERPRERZ, R, EEEHEEXERDR
(MAC) FIMARRFATMEMBEEPER VET HIER
ETEIEM. HFARRESARNEN, RIVBHLT 5
MERINE (TIC) 5 MAC Z[BIMAE0AE, XEEARIMZ &b
SEPENLBATER-RNBESY L, RACIERINE
ALECEMA A IEIFIRUERMNREER C MBEREZ
B, XARFEE—RFIBRMINAERRRBIAANE, X
£ TIC. MAC MIMERRFEEMBEPREN. XF
TEG #1 ROTEM B F&REH MR R EE LM
MRS EEREE, HITELHITERR,



12.

13.

Liu J, Wang N, Chen Y, Lu R, Ye X.
Thrombelastography coagulation index may be a
predictor of venous thromboembolism in
gynecological oncology patients. J Obstet
Gynaecol Res. 2017 Jan; 43(1):202-210.

BmE

EE: BkMmEEE (VIE) BEMMERENIANH
RIE, ANEARERERM. FARNENERHEMS
#AE (TEG) RERFNERIMEEEN VIE,

Ak XMEFERREE 2014 F£5 BE 2016 F4 A
EREEEMBERERNARMERE. #ITRREM
ZHAEK Logistic B39, FEARMESRE VIE Mk
FRAMEHERERZEK, ERAREWEE TR ETUE
ENNERACTIL SN

HR: ZAREMAN 376 BERE; 3961 (1037%) K&
T VTE., %EE Logistic BlY35 BN, TEG R4S
83 (CI )  D-ZEAF. OEBKE. BV, 4 AR
FAK 4 ARMITE VIE BRI ERER. CI &R
LTEMERN 071 (95% CI:
0.000) , D-ZB{EKHN 0.67 (95% CI: 0.58 ~ 0.76, p =
0.000) o CI ENIRFEN 2.55, X VIE BSR4 R
53.8%, 4FEIEN 75.4%,

063 ~ 079, p =

#£i0: XELERRKRA C EYUFUNARMERERN
VTE.

Zhou Y, Guo Y, Cui Q, Dong Y, Cai X, Zhang Z,
Wu X, Yi K, Zhang M. Application of
Thromboelastography to Predict Lung Cancer
Stage. Technol Cancer Res Treat. 2020 Jan-Dec;
19:1533033820952351.

©2021 IMPROVE MEDICAL All Rights Reserved
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BE

BR. MEEESERRESEX. mieRNEREGE
XeMPMERTENEEER. SRR T Mg
HE Sz BRI EEX Ro

Fik: RIEME. HESEHER (TNM) DERFENA
EHITOH. WRTRERRMRNMEEHESK, M
2B E DTN ERZERERFREML DT T
ERAE.

LR ALBHMN 182 fiISAMENEE, BiEH
MR AR RE R 2R HESHR(EIE R WEL o
MBAIRE)FEEEER (p < 0.05) o 5 1 #A/ 1V
HARPYRARLL, 1 HAAD 11 HAEBEMY R EIEESRE, X
IRIBEEEM (p < 0.05) - TNM HHI5 R A2 &EH
X (=-0186) , 5o (r=0.151) MEKIEE
=0.251) EFEIEHEX (8p<0.05) o 1HMEEE RN
IEJEhLE FEARA 0.637 (p <0.05) , B > I EAEBED
o AL TEIRA 0.623 (p < 0.05) o BB > I HAA
IV BiBENRAIRIBHA TERS5179 0.650 # 0.605

(¥ p < 005) . SEANIHEABEL, mit¥HES
WS IR R AN TNM DEEZAEX,

B AMRTRHE T MieR I ES B HEEMESE M
BRI E. MieseHE R BIEfmE™ EREEN
I TSR,

Quan X, Qin Q, Que X, Chen Y, Wei Y, Chen H, Li
Q, Meng C, Liang Z. Utility of
Thromboelastography to Identify
Hypercoagulability in Lung Cancer Related
Ischemic Stroke Patients. Clin Appl Thromb
Hemost. 2020 Jan-Dec; 26:1076029620975502.

BE

e XM S RS AT RE R I INFR M M 2R PRI XIS, &
MM TSRS S E A RERENB R, AR
WEMIRITMEEAE (TEG) fEIRGFRAREREE
BRIMMEZEAR (LCIS) BEBERSHBES, £ 2016 F
1 BZ 2018 & 12 BHAiE, LCIS & (h = 35) fF
. MBI LERERIEEEURBRSEENISBER LS
M AF#HIT TEG FMEFELM, I 3 ARims
WRMIGPRZE R, 7E LCIS BEH, H 27/35 (77.14%) B9
TEG 1 18/35 (51.43%) BIEFERMACNIRT=ER
Ao TEG X LCIS BESEKRSWREESTENE D

X#kiEE | Article Abstract Collection Y 19
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® (p = 0.018) . ShiEBEMEENRAMELL,
LCIS IREBENRAIRIE (MA)  FEEHFREM D-2X
FARER, ZRRSINETR, D-ZBEM MA Shik
BEMRMMZEPEERRX, ROC MEER, EE5
LCIS BEMWBERSH, TEG HETER (0.790 +
0.048, 95% CI: 0.697 ~ 0.864) EEST EHEMN
(0.673 £ 0.059, 95% CI: 0.572 ~ 0.763) (p =
0.04) o ALk, TEG AJLUIR%I LCIS BEMBERTEE
WEEIRDS. B TEG RBIAMEEENE IR ATEE
BBhFFIBA LCIS IR 4,

Agha AM, Gill C, Balanescu DV, Donisan T,
Palaskas N, Lopez-Mattei J, Hassan S, Kim PY,
Charitakis K, Cilingiroglu M, Oo TH, Kroll M,
Durand JB, Hirsch-Ginsberg C, Marmagkiolis K,
Hiescu C. Identifying Hemostatic Thresholds in
Cancer Patients Undergoing Coronary
Angiography Based on Platelet Count and
Thromboelastography. Front Cardiovasc Med.
2020 Feb 14; 7:9.

H/E

By TN IMRIT A MR AE (TEG) 7EMI/MR
D EEE & H BN IR BRI R (CAD) B & 7577 1Y
ER.

Bx: B8 CAD MlvMRBMERNRESREBRTIAN
HhmXMERS, BEXRBIEERANEET (B, HEk
RISIER A #HITRREIGER) o HITHXEETF TEG
&R IMThRE, HEEM/MRITEF TEG BE AL
MIFZFIRMBER (CA) HIEAERERYH MK FL/FE
T,

Tk IERER CA HHE TEG WRBRERENELAO
FitFE. MVMRITEF TEG B8 #1T Logistic [B1Y3F1
BRZELLBIEIREA 5 M LB E M/ R T # R ER M Th AR

20 [N STHEIEE | Article Abstract Collection

16.

xf 24 MR BERFE (0S) I,

#£R: 1RIE TEG &R, FrEM/MRITER < 20000/mm?
RBREMLFAEI/MRITECD 20000 ~ 49000/mm® A9
BEWACERS. HZT, NEREILMRITECR
50000 ~ 99999/mm’® BEER) TEG £55RH OS 51/
#Rit#8 > 100000/mm’ BEMEP. ETF TEG RUEITHAE
5 0s %, A, 5 > 100000/mm’® B/ Mz iHERAE
kb, < 50000/mm* MI/MRITESREN 24 B 0S

(HR = 2.76; p = 0.0072) 1BX. FAEAIRMERE™
BHMHLRE,

#5308 REHIIMRITE < 50000/mm’ HREEREIRE
TEG 2RERS, HEE 24 MAKN 0S8 BRE, >
50000/mm’ 4AFFFERTIEE M TEG UREEERS, KA
BT IE H IR RIS R ER XU/ W e M, BT IE B
50000/mm® M/ MRIEFEAE B E M IR E.

Wang Z, Li J, Cao Q, Wang L, Shan F, Zhang H.
Comparison Between Thromboelastography and
Conventional Coagulation Tests in Surgical
Patients With Localized Prostate Cancer. Clin
Appl Thromb Hemost. 2018 Jul;24(5):755-763.

BE

BISEMAME®HE (TEG) REFVIREEEN
SRRSHTERRS, #¥ TEC HSEMRMIAK
BxE. A t KR TEG SHAEMENLER, B
Spearman FEEMXRRHA TEG MEMMRAXF, N
EEN B A MmSF SR, RS, EMETIE
FIPAMEFINE, 20 FIRNGEHEEMELM, HP TEG B
TMERNE 16 6], ERELONEMERENE o6 (o
=0.024) . RHRE, 60 PIBERETEshEHM, B
H 51 B2 TEG MRS, 42 fHIZEMRMDN L
WEk (p = 0040) ., BEIENE, BENALED
&R (FIB) BEETXIERA. FAREIRMIERTRIT
FER, HXOMER, REE (R) FEIMLATE
(K) 58RI EERTENEE (PT-INR) EIE
X, S4EEHR (FIB) 2H4EX (p<0.001) o 18
R, o AFNRAIRE (MA) 5 PT-INR 2fiExX, 5
FIB £21F#HX, MA 5 FIB XM RE, R 5 PT-INR
X8, TEG 3T MANMASH AR RIS IE MRS =
MEFERRDEN, ALk, TEG EIMEFITIRES
BNEEIRSRNE MK A E AT REE AR,



17.

Toukh M, Siemens DR, Black A, Robb S, Leveridge
M, Graham CH, Othman M. Thromboelastography
identifies hypercoagulablilty and predicts
thromboembolic complications in patients with
prostate cancer. Thromb Res. 2014 Jan;133(1):88-95.

BmE

SEEABEL, BEEEREMERENRIEES,

XEIRES B /e BT B8 XK. XAk
BIRENARLLRS, BXFrlkLEEREGFNRE

RIRD. FHBR I LR TR FFG T
BRAT AEAENER. EXTUARMHRF, KI1A
BT EAMASEERE (TEG) TEEIKIEMAEHNTE
iR EBEMHNFREEMTFHETTIRRE (PCa)
BEREFRMBEEHFHXG, RINBEBET 32 &
BEDA=H: 11 BEPWETEEANSHESRE (A
4H) ; 10 BERDHEHRISTE (ADT) WEBME
BEE BH ; Uk 1l BEMEBHAMEESRE (C
) , FHITTHE 12 TANRIRALE, XERESS
B 5B B AN B AR ST BT LR, BRT
17 TEG FMRABLRFHEHRHAL (TF-MPs) Btk
RIS, EHRTORALZAEREN D-ZRENE,
22/32 (68.8%) BELIMEERNRS. SXRAMLL, B
HEAENEERES, SWIREMLL, BEMEK MPs
Efm, B HEEAS. HMEMIXBYER. 22 65
BIRESBEPE 76 31.8%) £ 12 NANMIFRALY

—REERMIERESMH, XIS HRANEIER
B8, PCa BERBRRS, HIEMEE ADT LEM
MR EE, XMHEERAATLUBE TEG KRG,
BRAXBEE—NEANRRTERINIE, BHIEXRA
TEG RIREBENF PCa BEMMIL AN EFHER
BT EE.

©2021 IMPROVE MEDICAL All Rights Reserved

18.

19.
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Kulkarni AP, Chaukar DA, Patil VP, Metgudmath
RB, Hawaldar RW, Divatia JV. Does tranexamic
acid reduce blood loss during head and neck
cancer surgery? Indian J Anaesth. 2016 Jan;60(1):
19-24.

BE

B MENMERHSRNEESHER—LERR. fifs
YA T RLCBEFARBRKM. RITREITHIPF

B (TA) HSKEREBET AL MBI MFRREORI,

FiE. ENMEEERSHE, R’ 240 HHERKIEK
PREFANBEFRIENS N TA (10 mgke) A%
’B (P) . ERE, AREIMERNBNER TR
), WOERSEIJY 20 %, & 3 NIEE—R
REFAR (&K 24 B K. wmAREETH
FE. WA 100 FIBEFHITEER B8 FRAMmEE ) E
il (TEG) o MBBERGEHKIE.

Ko 1B

LR 219 HIERIITHEN. RINLMAFHMES
BER [TA-750 (600 ~ 1000) mL vs. P-780 (150 ~
2600) mL, p = 0.22], RRFIAARG 24 /NBRMERR
E3Em [P-200 (120 ~ 250) mL vs. TA-250 (50 ~
1050) mL, p = 0.009) ], EXHK5REZMMAYE
EEWLM (TA-22/108 F P-27/111 £E, p=0.51)
TEG BRIk, FERLD. mEEBERTSH
REGMIEXRNFRER, 6 OFLENREK MR RNE
=8B

58 ERTMEMBEF AT, TA ReERDARFHMmE
MimmeE, EFAH TEG ZTEMEM, XATREIFRTRE
IEREFENS RSN E MBI AER.

Gong C, Yu K, Zhang N, Huang J. Predictive
value of thromboelastography for postoperative
lower extremity deep venous thrombosis in gastric
cancer complicated with portal hypertension
patients. Clin Exp Hypertens. 2021 Feb 17;43(2):
196-202.

BE

HR: Rivlie®NE (TEG) WEEREHIIKEER
ERNGTEORERPkIAEER (LDVT) BIFNNE,

7k 172 BIBEAH IS EBRERMEND AEES
FARAMALEFAL, Rjj 1 K. KF 1 R.3 K5
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REEFRPRR M,

££8: FAFE R B8, K 848 o . MA BEEEEM
EZF (p>005) o SARFILE, RE1. 3. 5KR{E K
BT, MASF L 3. 5KRE. KEYTE o« B0F
IERKEIEIN (p < 0.05) o 53F LDVT 4ALLER, LDVT
HARE R B K EAZEE, MASTHEEEN o A
MA BERIEE (p <0.05) » RE3XRE. KE. o BN
MA {EiR% LDVT BEH AUC 2517 0.778. 0.718.

0.881 #1 0.781c LDVT SEMREMEITHEERN 0622, 5
IR > 0622 4B, LDVT REREGIHER <
0.622 HBASIES (2 = 60.128, p<0.001) o

it AE3 KM RE. KB o B MA KENSR
AHIIREEESRE LDVT AL REHPEERNM
MIER.

Francis JL, Francis DA, Gunathilagan GJ.
Assessment of hypercoagulability in patients with
cancer using the Sonoclot Analyzer and
thromboelastography. Thromb Res. 1994 May 15;
74(4):335-46.

B/E

BEREN MR S MR R RGN, XL
BEIEFNERERNLIN, BiMTERXMS
EHENRNEREESHnH MR ME*. miz#
7B (TEG) # Sonoclot X AITHEE AP Ay IS
12, EtER I AEL AN AL A BRI R E 8
BRN. NEREEREEMNEEIANRE. SERHERRM
FRMNEE S EREMR, H7E TEG F Sonoclot H
7M. ERAEARLE R 5IE L4 R LA AR BRA # 1T
TH. KA TEGESHMRE (p<002) . aff (p<
0.05) 1 MA f& (p < 0.001) B&; =X 8/17 (47%)
WEERITHISERS, ABREP RE (p <
0.05) « a8 (p =005 . MAFE (p <0.001) BE,;

22 [N STEIEE | Article Abstract Collection
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HZEREEE 221 (9%) o 7 Sonoclot AT, 11/17

(64%) £EBEEENRODEZTELM (p <
0.001) , 2/17 B9 SonACT BY[EI4E5E (p = 0.05) o 4/21
(19%) AMBEEROEEZEAS (p < 0.001) ,
SonACT BFIAI4EEE (p = 0.05) o MU/IMRFNLFAEHERK
FEAEE, RE—ZBEEMERNIGKIEE. B
MEF IR EENROINELTHERT. B2,
XM AREIEIEERREEE PR SRS
KILLBITRE. TEG 1 Sonoclot KM R EMEX, BfF
BEBALHINEBEEEREREN,

De Pietri L, Montalti R, Begliomini B, Scaglioni G,
Marconi G, Reggiani A, Di Benedetto F, Aiello S,
Pasetto A, Rompianesi G, Gerunda GE.
Thromboelastographic changes in liver and
pancreatic cancer surgery: hypercoagulability,
hypocoagulability or normocoagulability? Eur J

Anaesthesiol. 2010 Jul;27(7):608-16.
BE

Hx. REEEFABESHERSHIRARMSEREIER,
BETHMMEMEFAG MR ERETN, MR
SR EMRMENA M NE (TEG) TR
FAFEMEFAGEFAIBRMAERER. BEMR
=i

Bk 56 HERFFAEFAR (n=38) MBEBRFAR (o=
18) MIBEHITHR. FFFAFL. NF 1. 3. 5. 10
RAM/MRITER. BRIESREE-EfRR gL E. JEK
BBy R IMIEEGRYIE). HUEEMBES|IIF] TEG T B IMINAE,

SR AFIRMFER TEG BIEE. 1EATRFRRASN
ANEHE, RERMASRNE-EFMTENLELN,
SRIMES 10 A/ MRITEORZD, JEHERD SR mEES AT EIF



22,

23.

HA/ERARIEE, B TEG ERATIANSRMENER,
PRERAA F EA THRANRTS, RMAARGEE 1 K2IE 3
REY R BHEIA K BEIAVES, TERASERIE, TERE %%
EMMiERNENSERSIEHENERT, 287 4 4
fiiesE, ZEFRETERR,

#it: REFENKEENEYBRMURRE, B
PIBRARR, TEG BREFERMRTS, MEEZRERFA
BB E PR EFEEENMe RN ERERS, KEE
EfmeEHELE 7 BNEREETETEFTRAN
BEPLLEREFIFAPENAR, RINOARISF
migEHENER, REEHRBRME, BEERIHEEF
ABEMROIENSERSEUNERTR, Had
Bt EERMSSTRIZSRE L e,

Hathaway WE, Hays T. Hypercoagulability in
childhood cancer. J Pediatr Surg. 1975
Dec;10(6):893-899.

BE

st 32 BILEE (HEEE. 4B, R, 84
. OB, HRERE. BRRE. AR, LXK
M. FURAMAE. ISR, B SRR
) B)UESm/MRITER. MRRE. migEAE.
RENEFNNEERT VI F4EEQRR=YRN
BRMES 11 KERFARGBMINENR T, ERERTS
BRES, RWASERNMEENE, URALY 12 B
AR B/ \RAFKEMIVMRITEFA S, B 13 HEE
FAEEHNEIIL LI, LG RMITBIEMERN
BN ERIGFKIEE. ENERAREETFIED
B, SRRSHARELER) I ERBEET,

Akay OM, Ustuner Z, Canturk Z, Mutlu FS,
Gulbas Z. Laboratory investigation of
hypercoagulability in cancer patients using
rotation thrombelastography. Med Oncol. 2009;
26(3): 358-64.

HE

KRARWENZF AIEE MieEHE (ROTEM) P35k
MESENSERSHTERERN, Hi§ ROTEM £
HEEMRMSNEXEL HMN 78 FIREETHE
ERE: 28 GISHASAME (51 4) , 27 fIFRR
gibpyE (5524 , 23 HIORER. 5. BMR. BREFIK
PARERROE iy (55 3 4B) . 55 2 ARIVIMRITERS

©2021 IMPROVE MEDICAL All Rights Reserved

24,

IMPROVE REVIEW E8EE- 00 HRE

%5 3 (AMLLBARII (p <0.05) , 2 HANTHEAR
KFES5% 1 4AMBELBAEIEM (p < 0.05) o £ TEG B
A, STRAZEERESERITFEN. MBHEER
% (TNM) 9Hi5 TEG S¥I9FTHEXE, BXOMR
BE, SEIESMS ROTEM B EFESEHEXE,
EFFENE (INTEM. EXTEM. FIBTEM. APTEM)
, #4EEHRS5 MCF (> 0.7) M CFT MAEXM4E
B, MUMRILESHM ROTEM £ (INTEM-CFT. -
MCF. EXTEM-CFT. -MCF. FIBTEM-MCF. APTEM-
CFT. -MCF) ZEHEEELRITF LEEEX. 22, &
MR E R AR E N e BRI AR
o ROTEM BEMSHATELT 42 B RA M/ ViR X % B & B¥
ANER I5R E A STk

Weinberg L, Scurrah N, Parker FC, Dauer R,
Marshall J, McCall P, Story D, Smith C, McNicol
L. Markers of coagulation activation after hepatic
resection for cancer: evidence of sustained
upregulation of coagulation. Anaesth Intensive

Care. 2011 Sep;39(5):847-53.
BHE

BATAR T UTaRE: REEMIRERMICEEAR
EHIMZEEL, BEESREMIMRARNEES, BRILY
SEMRNEERNITESYSESREM, REMERLS
MR MBS R B B AT B 1L 264 R B AGBY IA1 b, FRATHEXS
21 BIEZFURRARNEE PR R IUSCEREY R R
HEE1/2 (PF1+2) . BRMES-FURMESS SN
s E M M AREFIMRNARSYH TSR, MAMDE
s R SAT IR O R ML A RN R, FRERE
RETEH RO EYER. REE 1 X, 8§l
(38%) BRMESREATEIER (16 ~ 22 5) o XEEHE
H, 6 il (75%) MmigEAEIES, 4 Fl (50%) PF1+2
s, RS- R MESS YA M E M R REA TR
BWite, XEAMHARMN. HERNRAFHIEIELN

X#kiEE | Article Abstract Collection [y 23
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25.

iHE. BIARGEERXR, RERMBREEMEESR, B
BRMEMEIEMBAREMNE TELER 85%. HRER
®EA, ERZMEVRANZED, REBIERMILE
EREEEK, EAGLEONRANDEELK, TFEH
ITRITTHZE, BIARNGEHERRMRFIIES
[[RZS:NEEES

Papa ML, Capasso F, Pudore L, Torre S, Mango S,
Russo V, Delrio P, Palaia R, Ruffolo F, d'Eufemia
MD, De Lucia D, Napolitano M, Di Micco P, Parisi
V. Thromboelastographic profiles as a tool for
thrombotic risk in digestive tract cancer. Exp
Oncol. 2007 Jun; 29(2): 111-115.

mE

R BA5ERMEMENTURATEXNMER AR
i, WFESHRAYMNERRLTILN, XLEHY
EERMEM TG, RIPERERZHRMEEE
(VTE) FEJEERIME#RIIRIM. AT, RE—ME
{E- B MRS B BE MASE R R EBERTUNN
B, BRIMNERNEMENS ETELEBT MR R
eI, 2T, Mg HENATERRT e
MRV ER R M BN )5 R H R

B8y FHARMERNZITE ROTEM Mg HERLE
TR IS RS A LUT MR S & NSRS,

ik 350 BIARAT [23M, 27F, &g 61.5 (45 ~ 79)
) BEEREM 147 GUERA (71IM, 76F) BITH
3, RAT A Hartert £ BAAYMILEA B,
£ ROTEM E#HTE, % 50 min BELUR IR
73 WB EHRIZ BRI RIS B4k

R WEREENRESE (CT. CFT. MCF) 5338
AEM. CT EREBREEBEENBAFRRIAN: &

2 [N STEIEE | Article Abstract Collection

26.

ME: 50 s (383 ~ 587) vs. 51's (42 ~59) , p =
0.1210; Bt%: 50s (42~71.2) vs.53s (42~748) ,
p = 0.1975, CFT E&REREEESXRAPRIA:
T 725 (32 ~ 924) vs. 78 s (62 ~ 100) , p =
0.0128; B1%: 80 s (502 ~ 128.7) vs. 80 s (59 ~
124.4) , p = 09384, MCF &EREREBEFITRAS
RWA: Z: 70 mm (59.9 ~ 82.5) vs. 69 mm (59 ~
95.8) , p =0.9911; Bl: 63 mm (56 ~ 73.7) vs. 69
mm (53.6 ~ 90) , p = 0.0135, @I SHRALRLL
8, BITADEESREN MaxVel 80, £ERRMA:
ZE: 19 mm/100s (14.3 ~49.5) vs. 15 mm/100 s (11.8
~22) , p<0.001; BM: 18 mm/100s (11~27) vs. 13
mm/100 s (10 ~ 21.8) , p < 0.001, [EAY, FHITELZIE
S5EMEL, MM Maxvel £REFS, BEEE t-
MaxVel 48%2: ZME: 65 s (486 ~ 112.8) vs. 115 s

(56.8 ~166) , p<0.001; B 81s (50.1 ~135.9)
vs. 115 s (59.8 ~ 180.8) , p = 0.0002, FEBAEEHE AUC
Han: LM 6451 mm 100 (5511 ~ 8148) vs. 5778 mm
100 (4998 ~ 6655) , p < 0.001; B 5984 mm 100

(5119 ~ 6899) vs. 5662 mm 100 (4704 ~ 6385) , p =
0.0105,

it SEMNERMIRERBEIRDELHNGER
[, Mg IE RS RIMEBRAESTZRL, HAA
g B EARF LR A ZIER.

Ustuner Z, Akay OM, Keskin M, Kus E, Bal C,
Gulbas Z. Evaluating coagulation disorders in the
use of bevacizumab for metastatic colorectal
cancer by thrombelastography. Med Oncol. 2012
Dec; 29(5):3125-8.

BE

FARNENEED AR Mm% IE (ROTEM)
TR MR RFUATT NS S ERERERNRMT)



27.

BEREES, FK ROTEM B¥5EME MMM, &
M 18 BIESNRENRSHTHNEEREESE, &
BEAMT R 4. 8 7 12 B9 1 RIAIM/ MR ITER.
MBS R BYE (PT) #05E 1k 26 43 % M & B5 BY &

(APTT) . A4LZEBEMN D-ZRANERZEERE
BHITEEN. CFT 5 INTEM #1 EXTEM ERIELL
BB, % 12 NARANE | REMESEEM, M CcT M
MCF EEEUER, BHXMEIMIBTT RBRESHM
ROTEM S# 7 B EZME XM, [/ MRITETE INTEM

(r=0627) # EXTEM (r = 0.699) #&M+5 MCF 2
IEAB%, 7L EXTEM (r=-603) 5 CFT 2fit8%,
INTEM (r = -0.617) #EXTEM (r = -0.512) FRAEJ&T4E
BEARKFS CFT ZEFEEEEMERX. RINEIELE
B8 ROTEM 7EIFEHTINE S RLFIE S BB PSS 75 E
FrFBRME NN E,

Goncalves JPN, de Waal GM, Page MJ, Venter C,
Roberts T, Holst F, Pretorius E, Bester J. The
Value of Detecting Pathological Changes During
Clot Formation in Early Disease Treatment-Naive
Breast Cancer Patients. Microsc Microanal. 2021

Apr;27(2):425-436.
BE

LB (BC) BRettRLMEENAEEZ —o IGKRH
RKEA, BC BERLEMEEHRINIEMN, SEMREE
HAEBEREMATHR. XBAWEERIIEE, B
TEEREEBM BC, EIt, FEBME BC RURME
BHTEE, FERNAR. ARG, ERAMSE
FEMNR. mMeROEMBCHBEARERE, R
MAFMBHEMBTHRAYE. FEBE BC BE.
LRREA, FEBME BC BERMDMDNBHEHTN
R, BMENNFELEN. AT, BC BEEREME
EHEFENERE, SWRAMEL, FEEAREDLEN
RENT, B2, XELIMKE, RHRRBN BC BE

©2021 IMPROVE MEDICAL All Rights Reserved
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29.
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B M INRERER RIAEHNMA T, MABREMAF, X
DHAREH T — MW X— e B EH AR RN THEN
BURB ARV ILAR, SRR M ARSI RENRRE TR
FMRHRE, XEURTHERESHHE.

Liang H, Yang CX, Li H, Wen XJ, Zhou QL, Gu
MN. The effects of preloading infusion with
hydroxyethyl starch 200/0.5 or 130/0.4 solution on
hypercoagulability and excessive platelet
activation of patients with colon cancer. Blood

Coagul Fibrinolysis. 2010 Jul;21(5):406-413.
BE

BRSNS BB RRE B E LT RN ARE
ABMEERR. AT RHRIE 6%FZEEH 20005
(HES 200) 3K 6%f2ZEIEH 130/0.4 (HES 130) Fiifa
=k (PLD BEREEMEEE SRS, 106/
RS EEBIRIR, & 35 fISmERE TR
BNERRiRA R, f7ERAT 30 2P ARENES HES
200 (n=17) S HES 130 (n=18) 15 mL/kg A9,
FRE 15 ERREBEFENEBHRA. Rfi. R
B« AE 1 h BRIARMGNI/) RIEE B 11b/111a
CD62P, ZERKREA, LB ERE TEG B ARSI
IS ETE . FFENTRIFA AL HES 200/0.5 7]
s /N REN, XWHAR, LHEHZ HES
200/0.5, =FM TEG &¥, RALHEEREEFAE

Wehrum MJ, Hines JF, Hayes EB, Kost ER, Hall
KL, Paidas MJ. Comparative assessment of
hypercoagulability in women with and without
gynecologic malignancies using the
thromboelastograph coagulation analyzer. Blood

Coagul Fibrinolysis. 2010 Mar;21(2):140-143.

X#kiEE | Article Abstract Collection [y 25
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30.

BE

87 P 144 588 7 B bE A o e ok e 2 A A S R 1 B
HEEENBERS, 3 25 GIFZHERTHMBES
21 BIEH TR BANMBRITAHTT 2. &
BREENNE R E (min) « & K E (min) . KX
IRIE MA EAE (mm) o AR () o HitHAE
FANEWER ¢ 105, SEHMILANITIRENRAE
tb, AREEHEEENTAETHS SRS —HH
WiE, BAESHLITIYE (£SD) Rin. ERNGMIE
BEMRERE [ (7.1 £ 2.1 vs. 11.8 £ 1.8) min; p <
0.001], 58 K f& [ (3.1 + 0.9 vs. 46 = 0.9) min; p <
0.001], MA f&EFS [ (64.7+54 vs. 58.8+£6.1) mm; p
=0.001], a A [ (70.6 + 5.3 vs. 61.6 £4.9) °; p<
0.001]o SFEHILERMSIRAMLL, FEBTMMES
&, Mg HERNEERSERITFE LERE N,

RREVER SR AT RE R RIS Me 58 11 B R E S RIARE M
Py B RHI R Ao

Velez AM, Friedman WA. Disseminated

intravascular coagulation during resection of a

meningioma: case report. Neurosurgery. 2011 Apr;
68(4):E1165-9; discussion E1169.

BE

BR WEMmMERNRMEC A, WM. ~RHKHH
RETHMBEEERENOHZE. FIRE—HIAR
R ERFAELRE DIC MFEIFGL. FABER T
B AR AR MPERS RIS, DA i+ R ERIIZBRAN

VAN
/A7170

IERE=M: —%& 62 ¥, B 3 BRERE. $LEH
M, MERRREMEMNE. BRMEERETH X
AE— 6.3 x 54 cm HSHABRZULRNMR, BE
EARERTESE Onyx #HEMNE, BEIRFAF
ARUNRME, FARRMIGERISMERL, SBAR
KMo SREUIE S AN BYI2 BT R AR R e 38 B
B, ZEBERZBATE. Amicar MIEERMER
7o RE—%, BERERE, TREMIEHIIEER

o
it ARG ARMMEFAEH RIS M E R LMY

DRl XEBENRINERATEEARTRATIAIRRK
BINEM. REFHETT.

26 XEMEE | Article Abstract Collection
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ARFRER, MmiesHEESENRMNSE, FUHMLmeXE, ESKM. KAEXEERERHNZ MmN EEENERMIEE
MRz, MiSENESHMSERE. HBERFMMIITIRRIIEEER, Aot AENEREREEIIMIEEMBETG
B I FRER R R BRI TS,

TEG BREMEWIMIRAE: Rel TEG REEFUIIEZIRRIBE RN EER
MpiEAALRYE. HEBSHEBMAIIERE?

Hunter B Moore, MD, PhD, Alessandro Paniccia, MD, Peter J Lawson, BA, Robert Torphy, MD, Trevor L Nydam, MD, Ernest E Moore, MD, FACS,
Martin D McCarter, MD, FACS, Richard D Schulick, MD, MBA, FACS, and Barish H Edil, MD, FAC, BZHIZAZEZRIMIFR

BE

HRD 19 2 60 FRALCE, SRMIERMTMEMBEIRKRER, A, AT RREMENRDRASHASZBDANZE
o MmiEEAE (TEG) BEBNERM-FALIRE, BNRIETEZBERVIBANRESREFR, BEN TEG RS SRREHE
Ko

7k EERBERYISANZEFAYORELRFZR, HA TEG #HTRN. 2P ES2H TEG WEMEFZE R IHE. «
. MA (BAIRIE) FLY30, KBEEMELR, MELSRBAMRAITIMRES TEG IEEH#TTXIEL.

ZR: 7T 18 NARBET 100 BEE, AZHEEZERE (ACA) (63%) . SHMFETMELL, ACA BEN o MG [49°
(37~59) vs.43° (32~49) , p=0.011], HREZHHEATHNEERG, ACA BEN R ERE [13 min (9~ 16) vs. 14 min
(12~18) , p=0.051], o FAEK [49° (40 ~59) vs.43° (32~49) , p=0.010], LUK MAEEAX [67 mm (61 ~69) vs. 62 mm
(57~67) , p=0.017], HELEEFSBEEMAY o A [49° (42 ~59) vs.40° (32~50) , p=0.002] F1 MA [64 mm (61 ~69)

vs. 62 mm (56 ~ 67) , p = 0.017] #8%. RINVIFRMRINEBEZERETEKII R BYE [14 min (11 ~ 17) vs. 10 min (9 ~15) , p=

0.033] M/ NB o A [44° (35~55) vs.58° (45~66) , p=0.025]

it ERBRUIBANEREEEN TEG Z1TSRTEH, X TEG SRE5MBEE. MBERFNRIIRINMES X,
ANET TEG 1 0E AT seEE B MAL BE SR A A TEVIBRATIE FRERR R S B AT =

INGE

BREESRERRNEME R, XERMNTHENET TEG NE, BT REMIEENXLIS, BRERREERRZEENR
R IRRIES TEG SEUEX,

Gl ThE, BEXNREESEMEENREXRRESY, XM
B RIEFTRERAN, b, EZBRRUISANEERFA
HAmieH KRR ERMEREM, EREET 25%,

BM Trousseau IRZEEI5HEMEMEIRX A MARAZ ALK,
MM—EXHERIES & 2 [BA9EX RGBS G8, ERE,
R RERK AR TZ A BE R E ZIX 40%EFERIEIZHY KT SERMEFLLAIWEIENUMED, SEmMRIENEE
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me BRRFREBRC. HFAEAOMRE R HER
I, #REZEIIERERE, M/VRSMA R CIF] AR K40 014
MR ERRN, HAERERBHRIEFR, RIENHBESR
RTR—=, BIMESRELEmMeH RENRKGS EERREM R
X, B, FAFERERMARESH D EFXE AN M
BFFRIE, TR MEATNGRR™EREM IR IERIZHTE

*’]_‘o

RFIEE MR KRS ERENERER 2 —=
RZEBUESERENIAR, UESERSHNEZRTFERN
EFMREMN, BRI IA LB #E e N# 1T
B, flanelfhERrmiesEHE (TEG) M. XIEIMEHAH
BEREPWLFRTIAG, HP TEG NFNERRSELEE
PEMAREREDBETINE, REFHEEDFRMIM/IMRK
FIEREW, BT EMERAREEEREAFRSNMEH LIE
REED, FIWARHGN—AEZRBTIRANEE, L
WEARIER TEG #HITRINTLEE B UFUNM B LR,
BERBRARA TR, URigH L. BIRIZSHt
REMLL, SERNSHEXPSE TEG SHERESRER
EANER.

1. SEMFTAL RRESENERREEENE L

B4 ETRREEEABN TEG, REEERSHEETHRE St

(25%) o B TEG MENBHERSEMEABNTINEE2PHIEE
Z0, B5EMBRAETAL, BREERE o l MA BERSES
0%, ACA £A53E ACA 4HiE) p = 0.05, ACA: BREE; MA: RAIR
1&; LY30: 30 D¥E3akE.

FE
BEREMERRE

M2016 F 1 BFI2017 F 6 B, RIBRIFZHUZMNNEGEE
ERSMENFR, BZBRRFATRMR (HEMH) HEE
WHIBEMEAN 18 AR, MRMIIMATIRELIAA
FRAR IR IRZ AT TIBRAY, WANAR. HITTRRIAEBEZ

©2021 IMPROVE MEDICAL All Rights Reserved

IMPROVE REVIEW E8EE- 00 HRE

TRBHNZAFAZFRBRRERNEIR, EReEsMEs
K, HHREE, MEPR, BHMEZR. BANRTER
FRBRTIBRARIEA , FEAGRMR T MBS RaFEINA
WRYRIZIZET. XTMARR—MERAENHAR, EFEER
BRNEREMMTSEKENNEE AN RS, TFAY
HEMEmESEESEHISETE 3.5 mL iTHEREEPXRE
m#¥, 96 BEREEEN TEG BB L IEANTIALE B CEMYY
R, RELRMBEAOSRTHEEZFIEEREIM,

TEG &5

FERUNMBRERTH—ZHARAR (PL) #iTig
€, ZIAAREEHIT 1000 ZX TEG NI NER, Fr
BFARYEHIG 2 NN PIRREERMEIHITIEN. TEG
FERARANIEENS T, MARSWRLIRIE TEG HITH
&, BTRAIMARKRAERA TEG Wil ERSAEES
BIBURIENY, TEG SAMERMAY 4 TIERSD 38 R A

(min, BIMEAF) . o B (°, FHEEERINEE) . MA
(mm, M/VRITEE) FILY30 (%, FHBHAMBER)

ABRZHAER

B PRI EIC A AT IE R BEMAOSITE
FHEMZER, AORITZEEREFEN. M5 MBuE. R
HIBREARICH). FHBN T /BT AT INFRA T, £R6
EMERE, MELEER. BEBEER. WESR. BEMMK
BmERIC. MR, REgkIIeA R (DVT) b
#E (PE) . RiTELEENBERITEVEEERAE
BERTHENRMUHEE (DVT, PE) , MARESE[TE
ERME. MANEREEERLREBTMEEHRE. K12
ANESERILCRMERMEME (IPMN) EMEERMEHES
MIFENEER AR TEME, SEFRUREE. IR
TEG EHRBLHEREEENESMULCERE (R BFE < 13
min, o f >51°, MA>60mm, LY30<09%) , NEHEHI
HABRRE, B EENESEMRECNRERERK
MmigFAAaTT, 88X 3 AR TSR, HEFRERFREM
EEE,

St

S spssversion23 (IBM, Armonk, NY, USA) #4174
9. TEG MEEFER AP AHMMOSE, A Mann-
Whitney U #030 LE IR KR [BRE (ACA) 53 ERRE

(non) 1 ZIBIHY TEG B¥, BITEIMY M AN LM BB 451
REREIER. YIRS RAITRRR. BlitHLZES T
BREHNBEZEN TEG B, RERIBESES AT

k#EiE | Featured Article [&] 29
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MEEFANEBEHTHE, HESHERNS T, 81 TEG
SYNEERRSREZZWEREIER, HAGRETRES
BEHIENSERENFAIRLE (25%) NESEMRITEE
Z%, TRHE (BB, MEBL. %) 5 Spearman BJ Rho
RIOHER, AZRERIERHE (ROC) BAZESTLL TEG 1838 K%
CA19-9 FUMMBRITIRRENRD. BARINTARFAHEER
CA19-9 tEAFANIRFKHETER, EELBMTRA CA19-9
B MBS I IRMBELEYEY, TICREMA
151, CA19-9 5 TEG WEAKZZMHRZHERIERE (ROC)
B4R THERURE,

H#R

BEEG

£ 18 NAMMRMAE, 186 BEEEZ T RIRVIGRTF
AN, Hp 100 BBEMIINE. Fe 21 ~ 82 %, T 66
%, RELNFRABETZEBUIBRR (75%) , ERARE
BREIBRAR (20%) FIARREETIRAR (5%) « AZSHEBEER
R (63%) , HRMROHBENDIBIE (15%) « FERL
SCRFERIERE (IPMN) F1 11%B %15/ MEMIR D %6 AU
o FBEBMTERIER (89%) , BHITFEEE (9%) M
T2 Q%) o 17T%MBERBHHEBIRMLT. R | B4
T B EE SHMT MR RE A OSITRAFE.

R 1. BEAOGITAFMEHE

TE JE ACA ACA
FiE, y (F25~75 BN 60 (53~69) 67 (61~73)
%, % 48 49
FhyERaL, %
AR 95 86
GEFSYS 5 11
+ 8 0 3
BRERBRIRIE, %
WhEED 11 13
SKER 46 65
g 14 6
EEER 29 17
HHBBAT, % 0 27
FRBEA/, em (3 25~75 B 24 (1.6 ~4.7) 2.5 (1.6~3.3)
MEERRE, % 14 67
MEMERIE, % 22 51
MELERMER, % 19 67
BBMER, % 3 17
AU, % 100 83
RERRK AR, % 12 10
FiteZE, % 3 3
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] 2. RIBMEEARAFIEN TEG B8

S ACA IPMN PNET INFL/ZEM /L ‘
R BYi@] (min) 13 (10~ 16) 12 (11~16) 15 (14 ~20) 13 (11~17)
afd (0 49 (37~59) 37 (33 ~49) 37 (28 ~49) 49 (43 ~54)
MA (mm) 63 (58 ~69) 61 (57~64) 61 (54~69) 65 (56~ 68)
LY30 (%) 0.4 (0~1.0) 0.2 (0~0.7) 0.4 (0~0.9) 0.4 (0.1~0.6)
ACA: FFfE; IPMN: SBERILRAEREME; LY30, 30min RE;, MA, RAIRIE, BREGENDWMINE, INFL/EY/HM, KE, EEMR,
S EMRIR R AR KR
[REREEE TEG SRS A

K 2 5 T ARBLFEFISHA TEG fe¥izialaviddit
Tk, EMME (ACA 3 PNET) BESIEEMEMEERE I
TEEES RBE: p = 0868, o A: p = 0380, MA: p =
0396, p =0.543) . KB TEG MENEBEABPSERSHE
RE: RBYE: 48% (SEERAMELp <0.001) , af: 36%

(p = 0.038) , MA: 65% (p < 0.001) , LY30: 73% (p <
0.001) . SEMZRTMEL, RIRESENAEESEILM 49°
(37 ~ 59) vs.43° (32 ~49) , p=0011], HBFREZHIHENE
TNEER, ACA BERRBNEEFE [13 min (9 ~ 16) vs. 14
min (12 ~ 18) , p = 0.051], o FAEEK [49° (40 ~ 59) vs. 43°
(32 ~ 49) , p = 0.010], SHMFEZMELL, MA ES [67 mm
(61 ~ 69) vs. 62 mm (57 ~ 67) p = 0.017], SHEESTRER
tb, ZBEABNSERSHEEEER, R BE: 57% (p <
0.001) , afl: 44% (p <0.001) , MA: 80% (p < 0.001) ,
LY30: 74% (p < 0.001) o 7R, EZRZRBRUIFARNES
1, ACA BEMNEERSNE o (44% vs. 16%, p=0.009)
FIMA (80% vs. 60%, p = 0.036) AEPBESTEHMHELT, m
R BiE] (57% vs. 41%, p=0.148) FILY30 (74% vs. 81%, p =
0.440) THITFEER. £ ACA BETP, BEZHHELITNE
E MA BERR (58 mm (55 ~65) vs. 67 mm (61 ~69) , p=
0.024], BEFARFI—KHMMANEM TEG BHZEEEER.

RIMDIEES K MEMBRBMERREX

£ S1%NBEPRI 7T MEERSEZER. EENESEN
Fih, HELERRS o« AREGIAEX [49° 2 ~ 59) vs. 40°
(32 ~ 500) p =0.002] 1 MA [64 mm (61 ~ 69) vs. 62 mm
(56 ~67) , p=0.017]o XFHEXEIFETF ACA BHEPGIF
(af8: p=0003; MA: p=0.038, B2) , X5HEMER
IEHIRNE o AIRE— [53° (44 ~61) vs. 42° (35~58) , p
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Utility of Viscoelastic Assays Beyond Coagulation: Can
Preoperative Thrombelastography Indices Predict Tumor
Histology, Nodal Disease, and Resectability in Patients
Undergoing Pancreatectomy?

Hunter B Moore, MD, PhD, Alessandro Paniccia, MD, Peter J Lawson, BA, Robert Torphy,
MD, Trevor L Nydam, MD, Ernest E Moore, MD, FACS, Martin D McCarter, MD, FACS,
Richard D Schulick, MD, MBA, FACS, and Barish H Edil, MD, FACS

University of Colorado School of Medicine Department of Surgery, Denver, CO

Abstract

Background: Since the 1860°s hypercoagulability and malignancy have been linked. However,
the impact of different neoplasms on multiple components of the coagulation system remains
poorly understood. Thrombelastography (TEG) enables measurement of coagulation incorporating
clotting through fibrinolysis. We hypothesize that specific TEG indices are associated with
hypercoagulability can be appreciated in patients with adenocarcinoma undergoing pancreatic
resection.

Study Design: Blood samples were obtained in patients undergoing pancreatic resection before
surgical incision and assayed with TEG. The four indices of coagulation measure by TEG
included in the analysis were R time, Angle, MA (maximum amplitude) and LY30. Patient tumor
type, nodal disease, and mass resectability were contrasted to TEG indices.

Results: One-hundred patients were enrolled over 18-months. The majority of patients had
adenocarcinoma (ACA) (63%). Patients with ACA had increased angle compared to other lesions
(49° [37-59] vs 43° [32-49] p=0.011). When excluding patients that underwent neoadjuvant
therapy, patients with ACA had shorter R-times (13 min [9-16] vs 14 [12-18] p=0.051), steeper
angles (49° [40-59] vs 43° [32-49] p=0.010), and higher MA (67 mm [61-69] vs 62 mm [57-67]
p=0.017). Nodal disease was associated with a significantly increased angle (49° [42-59] vs 40°
[32-50] p=0.002) and MA (64 mm [61-69] vs 62 mm [56-67] p=0.017). Patients who underwent
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successful mass resection had longer R times (14 min [11-17] vs 10 min [9-15] p=0.033) and
shorter angles (44 [35-55] vs 58 [45-66] p=0.025).

Conclusions: Patients with adenocarcinoma undergoing pancreatic resection have multiple TEG
abnormalities consistent with hypercoagulability. These TEG outputs are associated with tumor
type, nodal disease, and probability of a successful resection. The use of preoperative TEG has the
potential to aid surgeon and patient discussions on anticipated disease burden and prognosis prior
to resection.

Precis

Adenocarcinoma of the pancreas is associated with specific coagulation changes. These
coagulation changes are detectable with thrombelastography. Specific thrombelastography
measurements in patients with pancreatic masses correlates to disease burden and resectability, in
addition to risk of postoperative pulmonary embolism.

Introduction

Since Trousseau’s observation of thrombosis associated with malignancy, there has been an
interest in the identifying the mechanistic links between cancer and coagulation. Patients
presenting with new onset bilateral deep venous thrombosis have been reported to have an
undiagnosed malignancy in as many as 40% of patients(1). These thrombotic complications
can be lethal, as it is appreciated that patients with known pancreatic cancer have a high rate
of pulmonary embolism(2). Furthermore, patients undergoing pancreatic resection also have
an increased rate of thrombotic complications in the perioperative period, which have been
reported to exceed 25%(3).

There are several speculated mechanisms on what drives the derangement in coagulation
including increased activity of platelets(4), release of tissue factor(5), anti-fibrinolytic
protein(6), and inflammation(4, 7). Beyond changing coagulation, growing evidence
suggests that platelets(8) endothelium(9) and neutrophils(9) are modified by tumor related
factors and play a role in cancer metastasis. This is supported by recent data that oncologic
patients’ risk of thrombotic complications correlates with their stage of disease(10).
Therefore, classification of a patient’s coagulation status prior to surgery may not only
predict thrombotic complications, but could serve as a prognostic tool to predict the severity
of disease and resectability.

One of the largest dilemmas in identifying patients at risk of thrombosis with malignancy is
a lack of tools to quantify hypercoagulability. Measurement of the hypercoagulable state is
limited with conventional plasma based assays, but are detectable with viscoelastic assays
such as thrombelastography (TEG) employed in trauma (11). This has also been appreciated
in surgical oncology patients, in which TEG detected hypercoagulability is appreciated in
colorectal and breast cancer patients despite having normal fibrinogen and platelet
levels(12). As advance pancreatic cancer patients are known to have high rates of thrombotic
complications(13) our study targeted a cohort of patients undergoing pancreatic resection to
identify if pre-operative coagulation evaluation with TEG could predict nodal disease, and
resectability of the patient’s pancreatic mass as well as thrombotic complications. We
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hypothesize that specific TEG indices associated with hypercoagulability are more common
in patients with adenocarcinoma of the pancreas compared to other lesions.

Methods

Patient Population and Sample Collection

Patients undergoing pancreatic surgery for resection of a mass (or cyst) were prospectively
enrolled over an 18-month period under protocols approved by the Colorado Institutional
Review Board from January 2016- June 2017. Patients were included in the study if they had
a pancreatic mass deemed resectable by their treating surgeon. The decision to proceed to
resection was often based on the consensus of the University of Colorado Multidisciplinary
Pancreatic clinic, which includes additional surgical oncologist, radiologist, oncologists,
radiation oncologists. Patient selection was limited to patients undergoing pancreatic
resection as it would provide the definitive pathologic diagnosis, in addition to the presence
of nodal disease. This study was a pragmatic convenient sample based on the patient’s
willingness to consent for research and availability of the research assistant to collect and
process samples. Blood samples were obtained in 3.5 ml citrated tubes before surgical
incision and after general anesthesia induction through a radial placed arterial line. Healthy
volunteer native TEG data on 96 individuals was also included to serve as a control for
expected normal ranges. These results and patient demographics have previously been
reported(14).

Thrombelastography

Citrated blood samples were all run by a single technician (PL) with experience conducting
over 1,000 TEG assays. Samples were all run within 2 hours of blood draw in accordance
with manufacturers recommendations. TEGs were run as native non activated assays, rather
than kaolin or rapid TEG, based on previous work demonstrating a native TEG having a
higher sensitivity for detecting hypercoagulability(14). The four indices of coagulation
measure by TEG included in the analysis were R time (minutes ~ coagulation factors) angle
(degrees ~ fibrinogen function) MA (mm ~ platelets function) and LY30 (%~ fibrinolysis).

Demographics and Outcomes

Patient demographics and outcomes were prospectively recorded through a central data
collection registry. Demographics of interest included the patients age, sex, location of
tumor, pre-operative tumor markers, neoadjuvant chemotherapy/radiation, and planned
operative intervention. Outcomes of interest included tumor type, nodal disease, metastatic
disease, tumor grade, neuronal and lympho-vascular invasion, mass resectability, and deep
vein thrombosis (DVT) and pulmonary embolism (PE). These thrombotic complications
(DVT, PE) we identified if the patient had symptoms with subsequent follow up
confirmatory testing with ultrasound or computed tomography, and not identified by any
screening tests. The patient’s disease burden was determined after final pathology
assessment. Patients with a preoperative diagnosis of IPMN or other cystic neoplasm that
had evidence of malignancy were categorized as having malignancy, including patients with
carcinoma in situ. Patients were classified as having hypercoagulability if there TEG indices
were outside of the interquartile range of healthy volunteers (R time < 13 minutes, Angle
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>51%, MA> 60mm and LY 30 <0.9%)(14). All patients had routine standardized post-
operative deep vein thrombosis prophylaxis with three times a day subcutaneous heparin and
sequential compression devices on lower extremities.

Statistical Analysis

Results

SPSS version 23 (IBM, Armonk, NY, USA) was used for statistical analysis. TEG
measurements are described as median and interquartile values. TEG indices were
contrasted between tumor types [adenocarcinoma (ACA) vs non] with a Mann Whitney U
test. Additional analyses were performed to contrast TEG values between patients with
nodal disease vs local disease, resectable vs non resectable masses, and patients that had
thrombotic complications vs non thrombotic events. Patients were then stratified based on if
they recieved neoadjuvant therapy versus direct to surgery and the same analyses were
repeated. The prevalence of hypercoagulability for each of the TEG indices was described
per tumor type, and significance was assessed using a goodness of fitness test based on the
expected distribution of hypercoagulability (25%) based on healthy volunteer data. Burden
of disease (local, nodal, metastatic) was correlated with Spearman’s Rho Test. Receiver
operating characteristic (ROC) curves were used to contrast TEG indices performance to
predict resectability compared to CA19-9. While CA19-9 is not clinically used at our
institution to proceed with surgery, it is has been proposed a potential biomarker to
determine if patients are resectable regardless of imaging(15). Overall model significance of
CA19-9 vs TEG indices was determined by area under the curve of a receiver operator
characteristic curve (ROCAUC).

Patient Population

During the 18-month study period 186 patients underwent surgery for pancreatic resection,
of which, 100 patients were successfully enrolled. The median age of patients was 66 years
ranging from 21 to 82. The most common operation was a pancreaticoduodenectomy (75%)
followed by distal pancreatectomy (20%) and central pancreatectomy (5%). The majority of
patients had adenocarcinoma (63%) with the remaining masses having a roughly equal
distribution of neuroendocrine tumors (15%), intraductal papillary mucinous neoplasm
(IPMN) and 11% inflammatory/cystic mass. Tumors were predominantly located in the
pancreas (89%) but were also found in the common bile duct (9%) and duodenum (2%).
Neoadjuvant chemo radiation was used in 17% of patients. An overview of the patient
demographics in patients with adenocarcinoma versus other malignancy are summarized in
Table 1.

Thrombelastography Characteristics of Patients with Adenocarcinoma

Descriptive changes between different histopathologic diagnoses and TEG indices are listed
in Table 2. There was no significant difference in patients with malignant (ACA or PNET)
vs nonmalignant masses (R time p=0.868, angle p=.380, MA p=0.396, p=0.543). The
prevalence of hypercoagulability in the overall patient population for the different TEG
measurements were; R time 48% (p<0.001 compared to healthy), Angle 36% (p=0.038),
MA 65% (p<0.001), LY30 73% (P<0.001). Patients with adenocarcinoma of the pancreas
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had a significantly increased angle compared to other lesions [49° (37-59) vs 43° (32-49)
p=0.011]. When excluding patients that underwent neoadjuvant therapy, patients with ACA
had shorter R-times [13 min (9-16) vs 14 (12-18) P=0.051], steeper angles [49° (40-59) vs
43° (32-49) p=0.010], and higher MA [67mm (61-69) vs 62 (57-67) p=0.017] compared to
other lesions (Figure 1). Hypercoagulability in this patient population was significantly more
common compared to healthy volunteers; R time 57% (p<0.001), Angle 44% (p<0.001),
MA 80% (p<0.001), LY30 74% (p<0.001). However, within the patients undergoing
pancreatic resection hypercoagulability was only significantly more prevalent in patient with
ACA compared to other lesions in regards to Angle (44% vs 16% P=0.009) and MA (80%
vs 60% p=0.036), while no statistical difference was appreciated with R time (57% vs 41%
p=0.148) and LY 30 (74% vs 81% p=0.440). Within the cohort of patient with ACA, patients
that underwent neoadjuvant chemotherapy had a significantly reduced MA [58mm (55-65)
vs 67mm (61-69) p=0.024] but no differences between other TEG indices with blood draws
the day of surgery before incision.

Coagulation Measurements are Association with Regional and Metastatic Disease

Node positive disease was identified in 51% of patients. In the overall patient cohort nodal
disease was associated with a significantly increased angle [49° (42-59) vs 40°
(32-50)p=0.002] and MA [64mm (61-69) vs 62mm (56-67) p=0.017]. This association only
existed within the cohort of patients with ACA (angle p=0.003 MA p=0.038 Figure 2),
which was consistent with tumors that had lymphvascular invasion having higher angles [53
(44-61) vs 42 (35-58) p=0.042]. There was no association identified with TEG indices and
perineural invasion, histologic grade, or tumor size. While underpowered (n=17) to show a
significant difference, patient’s who underwent neoadjuvant chemotherapy show a similar
relationship with nodal disease had steeper angles [55° (34-59) vs 41° (25-56) p=0.315] and
higher MA [61mm (54-68) vs 57mm (55-58) p=0.475] compared to patients with node free
disease.

Coagulation Measurements Predict Successful Mass Resection

Masses were successfully resected in 89% of patients, with the remaining 11 patients having
aborted resection due to evidence of occult metastatic disease after laparotomy or invasion
into vascular structures. Patients whom underwent successful mass resection had longer R
times [14 min (11-17) vs 10 min (9-15) p=0.033] and shorter angles [44 (35-55) vs 58
(45-66) p=0.025]. When comparing TEG indices to CA19-9 (collected on 81 patients
preoperative) ROC curve analysis identified both R time (ROCAUC 0.708 p=0.034) and
Angle (ROCAUC 0.712 p=0.030) as better predictors for successful resection compared to
CA19-9 (ROCAUC 0.581 p=0.409 Figure 3).

Thrombotic Outcomes

Thrombotic complications occurred in 11% of patients (10 DVT and 3 PE). The majority of
the DVTs occurred in patients with ACA (n=6) followed by inflammatory/cystic (n=3) and
neuroendocrine (n=1). PE occurred in ACA (n=2) and inflammatory/cystic (n=1). Both
patients with ACA and PE also had a DVT, but the single patient with an inflammatory mass
had an isolated PE with no evidence of DVT. There were no specific TEG variables
associated with DVT in the overall cohort or in patients with the diagnosis of ACA.
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However, multiple TEG variables were associated with PE including a short R time [8 min
(8-9) vs 14 (11-17) p=0.020], increased angle [57 (44-58) vs 45 (36-56) p=0.044], and low
LY30 [0 (0-0) vs 0.4 (0-0.9) p=0.022]. All of the patients who developed a PE had all four
TEG measurements consistent with hypercoagulability.

Discussion

Preoperative TEG in patients undergoing pancreatic resection identified patients with
adenocarcinoma of the pancreas who have unique coagulation patterns that can aid in risk
stratification for the presence of nodal disease and resectability. TEG also identified surgical
patients undergoing a pancreatic resection at risk of pulmonary embolism. While all TEG
indices in this cohort had a significantly higher rate of hypercoagulability comparted to a
healthy volunteer population, only specific indices were associated with oncologic burden of
disease. Angle, was found to be the most predictive variable in differentiating patients with
ACA versus other pathology, having node positive disease, and had better performance than
CA19-9 to predict which patients could likely undergo complete surgical resection.

Our study is in agreement with previous findings that preoperative hypercoagulability
measured by thrombelastography is associated with solid tumor malignancy(12). Francis et
al(12) reported that roughly half of patients with colorectal cancer (n=8/17) had shortened R
time, increased angle, and MA compared to healthy controls. Similar observations of
preoperative hypercoagulability in patients with solid tumor malignancies have also been
appreciated with ROTEM, a different type of viscoelastic assay(16, 17). However,
coagulation differences in these older patients may not be causes by malignancy, and could
be related to the patient age and comorbidities. Individuals who donated blood for our
previous healthy volunteer study had a median age of 31years (twice the age of the median
age in this study) and did not have diabetes, or known cardiovascular disease(14). Advanced
age(18) and diabetes(19) have been associated with hypercoagulability and thrombotic risks.
This is of clinical significance as the patient’s comorbidities alone could be a risk factor for
thrombosis prior to a significant abdominal surgery, regardless of underlying pathology.
Even more concerning, evidence suggests that patients undergoing hepatobiliary surgery
have a tendency to have increased hypercoagulability on post-operative day 1(20). This may
explain why preoperative TEG measurements did not identify a risk for DVT in this study.
The overall patient population was had a higher prevalence of hypercoagulability compared
to healthy 30 year olds, which could be related to their advanced age and comorbidities. A
larger patient population would be required to control for these confounders to identify if
adenocarcinoma and a specific TEG measurements are independent predictor of DVTs.

A recent retrospective study of nearly 150,000 oncologic patients identified an association
between a patient’s stage of malignancy at initial diagnosis and risk of subsequent
thrombotic event(10). While the mechanistic link is lacking, pre-existing data on TEG
abnormality in patients with new onset DVT, identified that angle was the most commonly
elevated TEG variable in these patients (21). Angle in viscoelastic testing is most commonly
ascribed to the fibrinogen function of whole blood(22). Previous reports have identified
increased fibrinogen levels in patients with nodal and metastatic disease in esophageal
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cancer(23, 24). Our study is consistent with these previous descriptive studies in which an
elevated angle was associated with patients having nodal disease, and pulmonary embolism.

Our data suggests a benefit of a pre-operative role of viscoelastic assessment in patients
undergoing pancreatic resection. The current gold standard biomarker CA19-9 for diagnosis
of pancreatic cancer and prediction of tumor resectability(25) has been reported to perform
well in predicting successful mass resection(26). However current consensus guidelines for
boarderline resectable pancreatic masses do not advocate using CA19-9 to predict
resectability, rather it should be used to decide if surgical resection will benefit the
patient(27). The TEG indices R time and angle both outperformed CA19-9 to predict
resection in our patients (Figure 3). Continued monitoring of the patient coagulation status
after surgery may also be important for the acute and long-term care of the patient.
Pancreatic resection is associated with an acquired hypercoagulability by post-operative day
one(20). This acquired hypercoagulability also been reported in an older study, in which
impairment of fibrinolysis was associated with thrombotic complications(28). This would
set up a dangerous scenario in which a patient has increased fibrinogen function prior to
surgery, post operatively has an impaired ability to break down fibrin clot. During trauma the
development of an acquired fibrinolysis resistance can occur within 2 hours of injury(29).
Patients who developed post-operative pulmonary embolisms in our study has shortened
clotting times, increased angles, and lower LY30s, suggesting that they had a multifactorial
process driving their clotting abnormalities. Heparin alone is unlikely to be an effective
prophylaxis for these patients prothrombotic state, as it only targets thrombin generation and
not hyperfibrinogenemia. The role of multi anticoagulant/platelet prophylaxis is becoming
common practice in other high-risk patient populations(30) and a personalized patient
specific targeted anticoagulation regimen would be appealing to reduce the risk of
thrombotic versus bleeding.

After discharge, continued viscoelastic testing may also be warranted to monitor for disease
recurrence indicated by failure to reverse hypercoagulability. It has been previously
demonstrated that failure to correct CA19-9 is associated with early recurrence and shorter
disease-free survival(31). The same effect could be true with TEG measurements. Early data
from our study suggests the patients who have had successful neoadjuvant chemotherapy
with node free disease have lower angles and MA, compared to those with nodal disease.
Others investigators have proposed that CA19-9 in combination with coagulation
measurements (fibrinogen and D-Dimer) can aid in monitoring patient for risk of
recurrence(32).

Our study is limited to measuring one time point in a cancer patient’s long treatment
trajectory, and lacks long-term follow up data for cancer recurrence and survival. In addition,
the cut points for pathologic hypercoagulability in older patients undergoing major
abdominal operations is not clearly defined, and multiple definitions exist and lack
adjustment for multiple confounders which could be attributable to thrombotic risk(17, 20,
33-35). Based on our healthy volunteer data, patients undergoing pancreatic resection have
dissimilar coagulation profiles compared to younger adults lacking medical comorbidities.
We used a 25t percentile cut point to crudely describe coagulation differenced and should
not necessarily be used as a cut point to define risk of thrombosis. Future studies with large
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patient populations are needed to define the specific pathologic cut points for
hypercoagulability with viscoelastic assays and risk for thrombotic complications in patients
undergoing pancreatic surgery after adjusting for confounders. The rates of thrombotic
complications in our study was not sufficient to enable a multivariate regression analysis to
determine if TEG indices are independent predictors of thrombotic complications, limiting
our results to an observation which require subsequent validation. Finally, while our
convenient patient sample population suggests that fibrinogen is likely the contributory
cause of hypercoagulability in patients with adenocarcinoma of the pancreas, ongoing
investigation is needed to validate this finding. Alternative explanations for
hypercoagulability and pancreatic cancer have been from tumor derived microparticles
driving thrombotic complications(36), while older data suggest that mucin from tumors is an
etiology of thrombosis(37). However, neither of these hypotheses would explain why angle
is increased in patient with advanced pancreatic cancer. The increase in angle could also
represent an adaptive response to the tumor. It has been appreciated that the innate immunity
evolved from the coagulation system(38). Other pathologic conditions with chronic
inflammatory states have also been associated with hypercoagulability including primary
biliary sclerosis(35), inflammatory bowel disease(34) and obesity(33). Ongoing work is
needed to determine the underlying cause of increased angle and hypercoagulability in
patients with adenocarcinoma of the pancreas, to differentiate if these measurements are
biomarkers or intrinsic to changes for the underlying disease. We also acknowledge that our
study population is limited to a convenient sample and is at risk of selection bias to patients
deemed resectable by the surgeon, and results cannot be generalized to all patients
presenting to the hospital for evaluation of the removal of a pancreatic mass.

In conclusion, a pre-operative TEG in patients undergoing pancreatic resection has potential
utility in risk stratifying patients for burden of disease for patient with adenocarcinoma, in
addition to identifying patients at risk of pulmonary embolism. Ongoing investigation is
needed to validate these findings in a large patient population to adjust for confounders, in
addition to identifying the mechanisms of what drive these coagulation changes.
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Figure 1.

Percent of patients determined to have hypercoagulability stratified by adenocarcinoma
compared to other lesions. Dotted line, expected percentage of patients to have
thrombelastography indices suggestive of hypercoagulability based on the healthy volunteer
population (25%). While hypercoagulability determined by thrombelastography
measurements was significant for all four variables in the overall population, only angle and
MA hypercoagulability were significantly increased in patients with adenocarcinoma
compared to other pancreatic lesions. *p<0.05 between ACA and non ACA. ACA,
adenocarcinoma; MA, maximum amplitude; LY 30, lysis at 30 minutes.
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Figure 2.
Differences in angle between patients with adenocarcinoma vs non-adenocarcinoma lesions

stratified by node-positive disease. *p<0.05. ACA, adenocarcinoma.
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Figure 3.
Differences in receiver operating characteristic curve between CA19-9 vs
thrombelastography measurements of R time and angle to predict resectability.
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Patient Demographics and Tumor Characteristics

Table 1.

Variable Non-ACA ACA
Age, y (25M-75% percentile) 60 (53-69) 67 (61-73)
Female, % 48 49
Tumor location, %
Pancreas 95 86
Common bile duct 5 11
Duodenum 0 3
Pancreatic mass location, %
Ampulla 11 13
Head 46 65
Body 14 6
Tail 29 17
Neoadjuvant therapy, % 0 27
Median tumor size, cm (25%-75% percentile) | 2.4 (1.6-4.7) | 2.5 (1.6-3.5)
Perineural invasion, % 14 67
Lymphovascular invasion, % 22 51
Node positive disease, % 19 67
Metastatic disease, % 3 17
Resectable, % 100 83
Deep vein thrombosis, % 12 10
Pulmonary embolism, % 3 3

ACA, adenocarcinoma.
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Table 2.

Thrombelastography Variables Stratified by Tumor Histology

Variables ACA IPMN PNET INFL/Cystic/other
R Time, min 13 (10-16) | 12 (11-16) | 15 (14-20) 13 (11-17)
Angle, degree | 49 (37-59) | 37 (33-49) | 37 (28-49) 49 (43-54)
MA, mm 63 (58-69) | 61 (57-64) | 61 (54-69) 65 (56-68)
LY30, % 0.4 (0-1.0) | 0.2(0-0.7) | 0.4(0-0.9) 0.4 (0.1-0.6)

Data in parentheses are 25th ¢ 75th percentile.

ACA, adenocarcinoma; IPMN, intraductal papillary mucinous neoplasm; LY 30, lysis at 30 min; MA, maximum amplitude; PNET, pancreatic
neuroendocrine tumor; INFL/Cystic/other, inflammatory, cystic mass, or other mass type not mentioned.
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