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Clinical application of thrombus elasto graph in predicting deep venous
thrombosis of patients with cerebral infarction
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Abstract: Objective To study the possibility of predicting the lower extremity deep vein thrombosis in
patients with cerebral infarction,and to realize the early diagnosis and prevention,and to guide the clinical in-
tervention in time,so as to reduce the risk of death. Methods The patients with acute cerebral infarction ad-
mitted in the hospital from June 2015 to December 2016 were selected for diagnosis of the both lower extremi-
ties blood vessels, and the patients with deep venous thrombosis of the lower extremities were treated as
thrombus group and the patients without deep venous thrombosis of lower extremity were excluded as non
thrombus group. The American Haemoscope company’s thrombus elasto graph 5000 type thrombus graph in-
strument was used to examine the elasticity. The statistical software SPSS24. 0 was used to analyze data. U-
sing the characteristic curve of the subjects, the diagnostic value of thrombus elasto graph parameters for deep
venous thrombosis of lower extremities was evaluated by curve area, sensitivity, specificity and Jorden index.
Results The comparison of thrombus group and non thrombus group:the K value, Angle value, MA value,G
value, A value,CI value of thrombus group were higher than those of non thrombus group.and the difference
was statistically significant (P=0. 004,0. 045,0. 000,0. 000,0. 001,0. 008, respectively). The diagnostic effi-
ciency of thrombus elasto graph in predicting the incidence of deep vein thrombosis of the lower extremities:
the predictive value of anticoagulant treatment end point for deep venous thrombosis was MA value,G value,
A value and CI value, MA=62. 00 mm was the best clinical diagnostic critical point for predicting the occur-
rence of deep vein thrombosis of lower extremity. Conclusion Thrombus elasto graph has certain application
value in predicting deep venous thrombosis of lower extremities in patients with cerebral infarction. The MA
value is 62 mm,which can be used as the best clinical diagnosis critical point.

Key words: thrombus elasto graph; cerebral infarction; lower deep vein thrombosis; ROC curve

TEE BN AR W REN, EEMNF IR X0 T2 Wi, ~ #{E1E#H . E-mail:xuzheng2007@sina. com,
35| AR RS R I IR S PR A I A BB BB R R A U IR kR ZE R R R PR LT . EI PR AR B R 2% 24 7K, 2018,39(11) 1 1336-1339.



E AR I E ¥ 4% 2018 42 6 A % 39 %% 11 # Int ] Lab Med.June 2018, Vol. 39,No. 11 e 1337

T ARE B o SUPR e I il 2 v e T R S AR CHE
Je PP N it B 10 B W WL 2 — o IR AL AR T
RESE R H 23 55 S RE J1 - BOHR R [ I O30 A vy o
B =K B A Il R il i 28 ALO ERE . R
B TR K LA 75 T O i A 2 7 R W B A
I BT A R R AE R A R R UL I R S (H
TIERARH B PRE WL, BG 2. 8Ok R 8t
Ao B R B RO 1 i S 2R . R B
MUK FH BE I 2 RE S 25 4 B2 W (B S AN i . I AR
S PRl T A R L 29 ) o A R AT T B PR L 2
BT S ZE B R A L O RSP RL RN 05 SR S i 2
G R O i L 2 WA YT BT A
ABRIING RS % W (H . A OF 5 20T AR 54 77 B A
T B 56 8 3 S T T TR T ik L A ) 98 7 7T RE
1 BREFE

1.1 — sk
1.1.1 #F9EXt4 B 2015 4 6 H & 2016 4 12 H

ARBE N BHMERBE) 112 f) 2 A A8 B & . R4
B ICH AT IR B L X A o R AT 4 A AR
24 45 B AR AR 4 67 B, BT A A4URBIAT A5 4 Jm
4 [ i I 0 2 WS A 1 i It A5 995 12 DB A o L 2 48 3k
#B CT ¢ MRI Kz A& 812 R S ik AR L . 40 A AR
(D BHE NEWRINEESE ; (2) RIRAER 60~80 %5 (3)
KIREIABERE] <24 h s (DO BREXLFIERES 5%
5T, 2 B G R A5 . HEBR AR E - (1) H ot i it
BRI 5 (2) 56 87 PG Bl 1l & 1 5 (3) bk 32 i 4 5 (4
RE A 12 W7 T TR0 TR i Jk af A% % % Jok il 516 2 5 (5) BR A%
EAE L VB INEEA 2 K 2 WE 2% 2 8 5 0
(6) 45 I ML WK ZR Be 9 B o 988 9 s 5 (7)) TE A 422 32 P i
HYIRIT
1.1.2 4 Rgdsts (1) ABEJE 30 min N X T
B A B 5T RS E E Sy DA B A R (NTHSS)
PEAET . () BRANIC S BB — B R S R AR b, 46
S PO BT A AR R T B PR
I H 5 B M E . AR A FEABEE2E 2~ 3
KA 73 W R 2 Ah J8 i ok I A7 5 10 2R 40 I A4 3 )
P R A L IR L ) BE L A T S SR
TR, (D HBE ABE 1 Z N 58 N R kR
AR A TG BRIk i AR s 4y o I A 4 RN 3 i
et
1.1.3  FBCURER IR 75 4 2 Oy ik Ss iR o SR
B 2R s L B E 5. 0~13.0 MHz, FA
BE 7 d JE AT BT B A S R A . R T B R BE R
T ks . T UdEEERSERAE.

Ko A B 56 T I8 i 0+ R0 3) Ii E i ik AR
o i JBE T B 43 S e R i K e e R b L R R UKL T
R I K L HE K R HE o OLAUL RD k. T TR
B KO 32 B B o . (1) TR B0 ik I A I N A S

[P 5 (20 42 3K T s I I A I A i s P s 0 T P
(3) ML A Ak R €00 1Bk v 22 05 8 75 Bk = ) IO
(4 HIL IR AT 35 A BE Bl I 182 B 2% 5 (5) ) S bk vt T I O
¥ 2 AR 5L

L4 e sy B R R 528 e i 182
— Pl Bl A 0 S S W I 4 AR A I O 3 o o o R
[IINESEE RIS & = D) i AN RN TR < SR) W R U
PS5 JEAT DA 00 455400 0L 80 DA 58 (8] L 28 0 A 19 4 it
R B UL T L Sl A A I T Ak A B AR 2. AR
AR TR « (AR AT I BB A 1 I AR DL — € A
GIBE e R o) I = 7 N ST 1 5 9 P VA 1
BOARAS KL AR rh (Y 4 T R B it 2 32 20U 0 4
7 e A Tl AT {68 4 Jim B U0 5 SRR 7 A AR D FR
T P2 L RO A B S S B il 2L R AR AR A
FEZH MR T R AR AR A R (K MA i
Angel {6 .CIH . L RS H B L& 1,

F1 NREHNESHHEREXESEEE

28 =94 24Ul

R BRI 1 1 BB N PR 4.8~10.0 min
K YL (FIIRE BB NI RE (R 1.0~3.0 min
Angle LFUEAE R AR B KR R 53.0~72.0 deg
MA I/ IR EDRE B I RE S 50.0~70,0 mm
G M EEYT )2 4 500, 0~11 000. 0
EPL A I FabR . >>15 BHERETTE 0~15.0%

a BRI LR AHRE >3 IR << —3 B —3.0~3.0
LY30 SMEFR AT W >80 IR RV TUE 0~8.0%

1.2 A Bl A3 A% 530 g 0 S 0 SR 3 [
Haemoscope 23 &) By Ifil # 5 J7 & 5000 #Y iy 4 5 7 K]
. 35 : 22 B Haemoscope 24 ] B &K 7, & 14 £
(Kaolin) +CaCl, {2 #£57] (0. 2 mol/L) , |5 0,3 i@ &
S A ER AN AR R TR RS LD BT A
B Rk,
1.3 ik Mo EAN B R A SO &
I R EE: Y (Y sl B e (A AN B R &/ T
1.4 Giifsphbs SR SPSS24. 0 48 it 114 #E 47 %K
WM. T BORHE IR R A o 7 B (il 43 oz 8] #ED [M
(Pys s Prs) 13675, AR 20 5 A 1 A% 4 7 i A 58 0 [ A
T H50 49 2 8] BE ¢ R FH W 0 37 A AR ) Mann-Whitney U
K. 22520 TAERE (ROC) i 4k 1T S £ K
TR L RO RSB 248 e R B A L PR
DA PEA I A% 55 ) B 25 S50 IR R 2 sl ig . P<<
0. 05 CRUIND oy 25 R A7 et X,
2 & R
2.1 IR A A A 2 R O R I A5 R A
I A 5 P A 45 SR A A% Ol L 1
2.2 VLA IE S S BRI Hh B AR 98 R I 2 7



.« 1338 EFRBESRE 201846 H% 39 %% 114 Int] Lab Med.June 2018, Vol. 39.No. 11

FEA Mann-Whitney U K5, % 1fi #4537 8] 45 500 2 %
For DN AELHE AT 4L 1B) EL A, 25 SR DL 3% 2. I AR 4L K fH.
Angle fH . MA .G {6 . A {H.CI{H & FAEMmAR 4 . 22
S G E L (P 4B 0,004, 0. 045, 0. 000,
0.000,0.001,0.008), HpiEirER Lot E X
(P>>0.05),
x2 mAFMIEMBAmRENERNERT
BRIM(P.: , Prs )]

28 A2 (n=15) AR A2 (n=67)

R 4. 300(3. 700,5. 450) 4. 200(3. 800,4. 800)

K 1. 200(1. 050, 1. 500) 1. 500(1. 200,1. 800)
Angle 71. 500(67. 550,74, 800) 68. 800(66. 000,72, 500)
MA 64. 000(59. 250,68. 750) 57. 700(53. 800,61. 600)

G 8 840. 800(7 126. 950,10 875.000) 6 823.400(5 832. 800,8 005. 500)
EPL 0. 100€0. 000, 1. 450) 0. 100€0. 100,0. 700)

A 63. 100(57. 350,68. 650) 57. 600(54. 000,61. 800)

CI 1. 800€0. 900, 2. 600) 1. 200€0. 100,1. 900)

LY30 0. 100(€0. 000,0. 250) 0. 100(0. 100,0. 100)

2.3 iR g A5 S BTN B A AT AR R AR T ROIR
ik A2 9 ROC Bk 424l K i, Angle { . MA
8 .G A CT BB T i B i ok it # & A2 BB ROC
S OIS = A S AT AN NV NP2 s i L T
A M. Angle . MA A .G A . CI {H /9 il 28 T i
F5>0. 500,435 2 0. 612.0. 740.0. 720.0. 647, ¥
DU i 58 0 28 28 kAT BRIk ot e LA — R
T K B 2R T L <<0. 500 (32 3), A fig & 2 15
TR R KA & A B AE R . AR R ROC fl 28 45 55

AE BRI R VRE S LI Angle fH.MA {H.G fH.
CT{H 2465 48 %5 BH - T0000 i L 99 1 300 i (3R 4, Tt
PUBETR T 2 5 R AR T BT K I A 1 IR 12 B 5
U I 48 b AR UK Ry ot A 5 g [ MA L G B L CT M.
ZEA TR MA {H N FA AL Wi 847,62, 00 mm lyH
B AR ZW AE R Tk 0. 740, REUE R
62.2% HR S BE R TT. 6%, A4 FE N 0. 398, P T
DA A 65. 1% . B4 FEINAE R 75. 3%,

1.0 7 MR
=—F= K
Angl
0.8 4 we e
G
A
0.6 T
ol v SEL%
B 04 f
CERE I
d
02 |
0.0 |1
0.0 0.2 0.4 0.6 0.8 1.0
1455 E

A 1 I 4% 3% 1 B & S B T BR B Ak I 42
REFER ROC # £

x 3 58 ) B & S 80 T BOR Bk e & & REH
ROC f& TEHR

ih £ T i Wi i

R [IGEA e BEE  9SUCI TR 95%CI EIR
K 0. 339 0.053 0. 004 0.236 0. 442
Angle  0.612 0.056 0.045 0.502 0.722
MA 0. 740 0.049 0. 000 0. 644 0. 836
G 0.720 0.051 0. 000 0.619 0. 820
CI 0. 647 0.052 0.008 0.545 0.750

x4 MEBEHNEEZSHBNNEIEEE L E T ERGKLENISE BTN RFE

S Hh £k T 1 A LW {E (mm) RIPBECD SR BECO0) RS 15 PHAE T (0> BIPETAE (00D
Angle 0.612 70. 30 66.7 62.7 0.294 54.6 73.7
MA 0.740 62.00 62.2 77.6 0.398 65. 1 75.3
G 0.720 8 155. 35 60.0 77.6 0.376 64.3 74.3
CI 0. 647 0.35 99.3 34.3 0.277 50.4 98. 6

2.4 IGIREAE  XPASEE 2017 4F 1—3 H it b &
H 238 AT H S A I, X F MA {H>>62. 00 mm Ay
56 ] 8 & I PR E 4T T WG 97 IG5 - 3 K K AT B ik

M.
3 3 i

R A S B R AR 1 R DL 3 R RE 2 — , T
JEAR R Bk R B R . W5 E .50 %0 19 R BE
e B ML A T O AR 2 L IS A R I AL S AR T R L
JEIR, 249 5 A BT vk I AE TS/ 1735, MR £ )
SRS IR M R KO R Y BE AR TR, R E
88.0%~98.0% ,Hr S 97. 0% ~100. 0%, AHF
I8 R R 0 22 35 W 8 5 45 A O TR e ok ot A4 T i

I EiaiE”, BB SO B A ERE TS
HLBE T G BR M T BOA e £ e 8 T 28 B 29 HEBA
A REIE B P BE R 2SR . G 2 A A T
T 17 19 Bl A5 W€ ORI R oK

LA 5 g PL R G 0 DA 5 I 30 £ 5 A 6 ol A 5 5 4
L L3 I /0N AR L A5 % ol 2K Rl R 2 T T A
I HL G Ak 5 48 A A O, A PR B, 0 K2 20
min; £ 10 H 2% W A T . [R] LA A G A% 3T 2
M SCE s AT I A TR 0 BB LT IR 1] CAP T |
ML 2 J5E 1 T8 D b 18] (P 25 £ 458 35 I AS: 900 190 1 57 1
Hae L7 1A 8 2R 8 T 4 1A M S5 e 5 I 2 550 H4) DB R 5 5
I AR ACIR 25 T R At KU O 48 Sl DR T8 B 1k



E AR I E ¥ 4% 2018 42 6 A % 39 %% 11 # Int ] Lab Med.June 2018, Vol. 39,No. 11 e 1339 -

2l , W B 1k B JE 2% R A o B O & RE 1Y kRN —
AT N A (B ol 4% 5 g T 7R DAl i A i o XU
W\ Be 8 24 A% W T 0 N 245 2 2 AT 5 E
st
i) TR 1 o AN S ) RO VU I = N A 7
Hi P B A5 BT R E R EE L D RE . B AN 2R K s
A A 5 7 P18 8 A R T T PR R i A L il AS: €
S R B T — 2 R . HOBSON 260 47 38
Il Ag 5 7 ) MA B3 5 1 320 i & AR HE R ] 2
BT AR R AOE AR . COTTON %9 Ry
FH AL A 3 7 R 2 070 5] 7™ 51 A 495 A BB A AT e )
V) & A il A 2 1 XU 5 25 SR 7R s MA 48 45 AT FE ™
B ) £ 3 v AR ) AR TR Y e R 2 MA>
65. 00 mm IR} 700 Al 442 € (1) RO Sk 82. 00, 53 i
N53.0% 524 MA>>72. 00 mm i 7500 fili #42 2€ 1) R ¢
BER 49.0% R EE R 87.0%, MCCRATH 401 g
ERESE T 204 RO MESM TR 3 S A8 I i A%
L R L 45 R B R MA<T68. 00 mm, BB ik
M % ARk 1. 4% s MA™>68. 00 mm, | B I i ik I
BRARN 8 4% . MEE MR BR, U MA=
68. 35 mm E AP EETR YT 2 a5 W0 R K i AS & A 1
Il R 12 Wt i B¢ A5, 21 ) MA =>68. 35 mm [ 8 %
6 14 %4 DVT(28.6%),39 fi] MA<C68. 35 mm ¥
Hrb2 R R K AR (5. 12600,

AHE R R W] L ST BEIG IT 26 5 K AR T BOR Bk
I A% 1 PR 32 W6 {78 4 18 8 A 4K U O i A4 3 g &1 1
MA {8 .G ff.CI A, ROC i £ T i #1451 R 0. 740,
0. 720 F1 0. 647; R BLEE > 9K 62. 2%.60.0%.
99. 3% 4 R4 B K 77, 6% .77, 6% .34. 3% ; %
FEH00 51 H9 0. 398.0. 376.,0. 227 5 BH 4 15 I A1 43 51
65.1%0.64. 3% .50. 4 %0 5 BF 14 0900 {8 43 3 R 75. 324 .
74.3%.98.6% . LEA VRN . MA {EH R B2
Wi 48 #5 - 62. 00 mm Ay H AR AENG R 12 W AE . Ll 26
ALK 0. 740, RAHE R 62. 2% RN 77.6% .24
BARECN 0. 398, FHAE FUIAA A 65. 1%, B 1 i ) (L
}75.3%,

AW FEREA B/ A a3k LY R B 5 0
JIRAREN AR AL R w2 WK, b R
SCEENTURIE SR A AR 7 R A4 S bR AT ER G sl O Bk
2 IR i b 2 T AR L 1 & A o 3B R T 5 R A
T 845, BB 85. 9% A R AE N 34. 7%, il
LT AN 0. 603, #2784 J5 1T LAZE A % JE & 845
PERE  FEY KW 53 30 [ >k 518 %) 2 (8 A9 SRl | R
FHIR AR ) P 3o #5504 i ks DU K fig o i A% 580 )
P PRk 15 i L (58 T Sl WA 8 1k HLE it S e 1R
SR K R SRR B o i B T £ TN R R T R A4
HA— Mg EmE.

£ % 3Tk
(1] BRZESR BRI 5501 4F . bk IR I8 A8 & T TR T Ak

IR TR 8 A A I B 2R K% 30 9 R 0 M L 1. Jil 5 i 48 0
Z5,2016,24(8) :498-501.

(2] XKW, K5, b S Ak, (ke 50 07 78 €1 45 40 FF 1B 55 R 1
W LT ] o 5 6T AR 2010, 3(3) 1 230-233.

[3] KWAH L K, DIONG ]. National Institutes of Health
Stroke Scale(NIHSS)[J]. ] Physiother,2014,60(1) :61.

(4] FH. %602 8 A2 WT SO F DK A 09 6 (8
SrArlI]. o SL R 2 7% . 2014, 18(6) : 1017-1018

[5] PONGMORAGOT J, RABINSTEIN A A, NILANONT
Y, et al. Pulmonary embolismin ischemic stroke: clinical
presentation, risk factors, and outcome[]J]. J] Am Heart
Assoc,2013,2(6) :e000372.

(6] PR XK, W44, 45, S0t o i 5 B 38 8% # ik i
Tt 1912 1B B AR B AR BTBEVR T AT ORI 2R LT ] e
AEPE A4 ,2009,28(2) :104-108.

[7] JOHNSON S A,STEVENS S M, WOLLER S C,et al.
Risk of deep vein thrombosis following a single whole-leg
compression ultrasound: a systematic review and meta-a-
nalysis[J]. JAMA,2010,303(5) :438-445.

[8] ROBERT F. The potential benefits of low-molecular-
weight heparins in cancer patients[J]. J] Hematol Oncol,
2010,3:3.

[9] XKWL, k5, vk &0 Ak, (i 550 07 6 78 €1 45 40 #1851
wo Rz LT, o B 5 5645 4R, 2010, 3(3) £ 230-233.

L1075 B MmN, 55 4 L. i 55 PR D 344 70 15 06 9 8 46
AR LR T 00 A2 Al [T ] R0 B8 27 B 2 4 (R 2 WD
2009,19(4) :311-314.

C11] 2= g, DA T B 240 22 L & foy D ot /0N AR ] R B 3o A 3 )
PV (A S0 E 1l D RE LT 1. vh A 4G 38 B2 2 J¢ L 2010, 33
(5):453-456.

L12] J& gk tfAs 38 7 &0 s R &t Je LT . W oh 5 0 &
7%.2011,18(5) :314-316.

[13] HOBSON A R,AGARWALA R A,SWALLOW R A,et
al. thrombus elasto graph:current clinical applications and
its potential role in interventional cardiology[]]. Plate-
lets,2006,17(8) :509-518.

[14] COTTON B A, MINEI K M,RADWAN Z A, et al. Ad-
mission rapid thrombus elasto graph predicts development
of pulmonary embolism in trauma patients[ J]. ] Trauma
Acute Care Surg,2012,72(6) :1470-1477.

[15] MCCRATH D J,CERBONI E,FRUMENTO R J,et al.
Thromboelastography maximum amplitude predicts post-
operative thrombotic complications including myocardial
infarction[J]. Anesth Analg,2005,100(6):1576-1583.

[16] % & T %, AR VL, S, (ke #0000 B D-Z 3R AR 150 0 -
BERFAREFARMBUEE G YT 4530 & DVT 192 Wi (4
(1. e R 22,2015, 35(8) :801-807

L17] FBJE3C, i MR T7 . 23 3 AR R AE il 2 37 40 aff A 550
77 A [ R0 2 4 N H 1 s BEL I ) 2 A= ) 500 4
(ELLT D oo [0 P U 5 4 ) - 2013, 21(5) - 536-540.

(fefs H#.2017-12-14  {&[H H 8 :2018-02-24)



