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Effectiveness of intermittent pneumatic compression device guided
by thromboelastography monitoring in preventing venous

thromboembolism after paraplegia”
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[Abstract| Objective To observe the effectiveness of thromboelastography (TEG) monitoring-guided
use of intermittent pneumatic compression device (IPC) in the prevention of venous thromboembolism(VTE)
in the early stage of traumatic paraplegia. Methods A total of 36 inpatients with traumatic paraplegia and
damage plane at T, —L; hospitalized in the two hospitals from November 2018 to March 2021 were divided in-
to the control group (n=18) and experimental group (n =18). Both groups used the conventional thrombo-
prophylaxis protocol. The control group began to use IPC after operation. The experimental group dynamically
adjusted the use frequency of IPC under the TEG monitoring. The incidence rate of lower extremities venous
thrombosis on postoperative 7 d, TEG detection indicators and circumferences of limb and body were com-
pared between the two groups. Results On postoperative 7 d,2 cases (11.1%) in the experimental group de-
veloped the lower limb thrombus, there were 8 cases of lower limb thrombus in the control group,and the
difference was statistically significant (P<Z0. 05). The circumference of body and limbs,venous blood reaction

time (R),solidification angle (Angle) and maximal diameter (Ma) at preoperative 24 h and on postoperative 7 d
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had no statistically significant differences between the two groups (P >>0. 05). Conclusion
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Monitoring the co-

agulation status by using TEG and dynamically adjusting the use frequency of IPC according to the coagula-

tion status can help to reduce the incidence rate of postoperative VTE in the lower limbs of paraplegic pa-

tients,improve the coagulation status and facilitate postoperative recovery.

[Key words |

lism

i bk M # #2 ZE iE (venous thromboembolism,
VTE) J& ¥ B8 05 s % WL 7™ SR e . 0 ik
B #6451 475 (traumatic spinal cord injury, TSCD) 2 AR
Je TR R PR i 5 R SRR A B I T K R
(0 RVBG: o 5y S A Ik i e A2 €. B MR YT VTE
SRR R R b R A A,
i F7 B (thrombelastography, TEG) if i 5% £ 4= Il k¢
A, AT LA I B i 2 5E 3h 25 A8 Ak, 7E T8 BT A TR S 25
NEE A1 1= S S N R s = TR VW DA B3
# (intermittent pneumatic compression, IPC) J& & P
AINE UL A8 T R K AL A T B (deep venous throm-
bosis. DVT) iy ¥ 8GR 97 T B . KT, Xt IPC fy ffi
Y ESF I AR 3% [ 9 A i e 8 — SRR, STk, AT
FEAE TEG Wil T o AR 48 32 150 R A9 BE M R 2 3h 2594
# TPC [ F AR, WL X B 47 1 480 e 2 30 i B
R K 1t A T R S8R,

1 #ZBEFRE
1.1 —fH

HEHL 2018 4F 11 H & 2021 4F 3 AfE M E R K
7 B 5 — 5 g B A vh B 4 R 2 [ U B2 2 B K U T
U B2 Be A3 B R T i B P T AE T, ~ Ly 1981495 P 40
B 40 ) o 4 R AR YT b g R I R AR A
VTR ST B8 o D s e 4 Ak IR A A
18 . 4 AKRUE : (DAFEE =50 % 5 (2) Caprini P4
=5 4y ¥ 2F & HE M $5 20 (comprehensive coagulation
index,CD >33 (3) B RIE I BB F AT FESH.
HEBRARE : (1D B A UM 105 25 Sk 0 5 i 47 K ik
ROl T JBOBT & i A Fe vk O ) 5 (2) B AR TE R
R VTE; (3) & JF A7 J& il I 48 5 728 50 i s 52
(D fe E\ B FH., AR S ER0HZE RS
(KY2021-179) + B B 5@ ¥ AME [

1.2 F&k

[CEERS RSN RS i S QDR = ¢
AR ST BT K a0 AR G L B e R KR
X i A DA AR 5 4 S A AR DR A )
B X8 T IBCRAT L B 8 AT BRI R AT IBIL A
Wi 48 I %k . B IR 5~10 min. B K 5 K., (2)H M
25 B ARG R BAEAR L G5 G B A A S5 R D-
TSR R AL T R TR) S S 3 A R 0 5 7 P 1) | 25 A 7

thromboelastography; intermittent pneumatic compression device; venous thromboembo-

BRI AR AR AR BTRIAR G 1 d TEG 5 % 52
B A a5 S AR PUEE BT MR 2SI . (D
WYY A TGS 8 RS 24 h JF TR RCE
B A I Z , T 700U /) B = Sk LA B b Sk AL A il
FHAR A5 o 0 B3R T7 . X BB 4 A B3Rl B R T IPC 3R
I7 . FARJG I WA TPC (BRI B o B 7 3 &5 A PR
AL RIS . VI8), R J1 50~60 mm Hg, 1§ ¥ i i)
60 s, BFK 40 min, & H 2 %, I AL TEG 1 1
AR IPC BT, 45 FARHET 24 hoRJ5
1.3.7 d R RESE# Ik, 3 TR 2~4 h N
XM TEG5000 Ifi #4343 AL (35 E Heamoscope 2y
A ARAT A IUEE I 2 8K K i s R B ] (RO 5~ 10
min, Il Y& B & BF1E) (K) 1~ 4 min, Ix KR E (MA)
20~60 min, B [H A (Angle)55°~65°, 24 R 45 % i} 5%
MA 3 3 HLE R AR 8 TPC Y FH S 500 4 o &
K 40 min, B H 4 ¥, 1 2 EE I SEKE E 76 F S, 8
#IPC S HCS X IR 2] — 250, A 0 TR & A T R i A% L D)
IR IPC. P32 i WA E) 3 1 A
1.3 WEIHAF

M 4 & TAEW 5 4F L LAY+ 50 F AR AT 24 h
BARJGE 7 d R B T % 10 em 1Y MR A
1 B3 RS- P s bh A o B A 56 N B A K 8
ARHT 24 hoRJG 1.3.7 d 9 TEG Kz I 4% 5 5 5 % B]
HAYEARTT 24 hoRIF 7 d 89 TEG ¥ I 45 10 45 b5
R4 #% R TEG5000 I 5 F7 EAL; B 2 45 9
PR B HE 75 REEE AR BT RAT 24 hoRJF 7 d AT I S
G A KA B Vivid E9 % 6,235 Hi2 Wr il ,
1.4 %itzam

KA SPSS22. 0 Ge it # AT 40 B . T BEREA
xts TR REMSIAEAR ¢ K 1 BOR R LB Rk
RER KX KK, L P<0.05 NERAGH¥
2 £ R
2.1 Yl —BAE N

PR 2H B8 3 E AR TR R rh — G PR B R LA 22
LGB L (P>0.05 . 0% 1. RJF 7 d.i% 4
A2 11, 1%) B3 & AT R ki i, xt ld1 AT 8
B (44, 44 %) A A K AE B ZFA G ¥E
X (P<0.05), L% 2,



EEEF 202241 A%51 5% 248 273
F1 WEBE—MABLEE
Y| Xt R (n=18) WA (n=18) t/x* P
I (T4, %) 48.91+5. 56 45.2346.52 1.819 0.078
PRI (%]
% 7(38.89) 9(50. 00) 0.451 0.52
4@ 11¢61. 1D 9(50. 00)
FARBE] (2 £ 5, min) 124.30+12. 27 117.274+17. 29 1.407 0.168
ARrprdy i i ( £5, mL) 106. 78+ 14. 22 110. 28+13.01 —0.770 0. 446
ARl D- B (x5, pg/mL) 6.2942. 41 7.59+3.55 —1.291 0. 205
ASIA 434 [n ()]
A~B 11¢61.11) 10(55. 56) 1.001 0.317
C~D 7(38.89) 8(44. 44)
R (7%)]
fey Bt 6(33.33) 4(22.22) 0. 554 0.457
i B 12(66.67) 14(77.78)
*2 FEBERE M ZEFTBRILL2(%)] #* 3.4,
415 no mEEEK R K &t X? P x3 MEBERERAREEE (2 L£s,cm)
g4l 18 2(11.1D) 0 2(11.11)  4.502 0.034 21 53 n AW 24 h ARG 7d
SR 18 5(27.78) 3(16.67) 8(44. 44) g4l 18 35.704-2. 61 35.664-1. 81
ot R 41 18 34.99+3.26 36.48+2.58
2.2 WABFHARARZ TEG w4 R ki t —7.150 1.106
PR EAEARAT 24 h MIARSE 7 d Bk H#ZE R, P 0. 479 0.277
Angle MA WAL, 253 TG 1T L(P>0.05) , I
x4 WMABREART 24 heRE7d TEGRME R (x£5)
R(min) K(min) Angle(®) MA(mm)
415
AHi 24 h ARG 7d AT 24 h NEA AT 24 h ARG 7d AHi 24 h ARJG7d
i 50 41 5.43+£1.07  6.3941.53 1.8440.50  2.1840.81 65.2945.63 67.2746.09  65.30E8.14 67.8948.22
Xt R 41 5.33+1.81  5.5841.27 1.7340.64  1.6740.65 67.05+7.34 71.09+6.46  67.49+5.78 70.4745.55
¢ —0.211 —1.706 —0.564 —2.106 0.807 1.822 0.928 1.105
P 0.834 0.970 0.577 0.043 0.425 0.077 0.361 0.277
3 3t i ARME K 5 S I R 52 B, T vk GR35 A A BB

Bl PE SRR B A A2 R O A W
ik it B T B, HL &R RS WA B — T 5T
S5 WoR A B R 1 D- RO TR
JEE 1 RFAREBKRIERGS 5 Ria T PR, KRG
I HE 143 BRI E B BB R L R B 43
Pl ETOIE 1 N2 B B#HiE DVT, Wik, )&
S il 56 1M R 2 W) AT ot F 0B R R R . %
45 14 BE 1L T BE ¥ 7% (conventional coagulation tests,
CCT) Jo ik Jie BL&E I 4 5%, HRE 2 Wl 358 I i 12 S 21 4k
RS — A 0 . W, CCT 52 3% B RS
B 28 B () i P SRR A 22 A5 1 22 2R PR BRI, TR

VTE fH Y. TEG T8 T bk Ja BR . 3 1 1 %
B 2 A T 45 S DAL TE 9 9% 2 e e A8 35 il v 35 [0 1
B I B RN Yt 2 ) B D) AR AR D I 5 HOR
B R B L RE MRS M L B R TR R DA AR B I
RS B L X 4 P BE il Ty R S R A8 BBORR L A Y
PRV A WS ESE  AE X 2 Pl R Y R I bR S 1
B, TEG AU pE ¥ F ceT

WEAE SCHR B 2 i3, 3 3 TEG W48 5 & fe
VTE 35 5 50006 PRIA T e A B IRH T i VTE
A B AR I B B Y K 22 4 b A i
TEG Wil 25 83 259 7 , HAT ¢ Tl o TEG 1



274

B 2 75 1T DL SR 35 S TPC Y 48 1 4 4 56 BIF 58 —
BRI IPC AR SRy I AR FH A 4 B9 B I e A
FB 2z — il AU A8 A8 Y R T PR L s
R 170 3T 3 A 9 TR A L Y LR AT L AT i 5
FT B2 AW e Y AT g kB
IPC IGY7 20 min, AT B 8 5036 T B B A6 ik it 3 4
L 3AE T 247 38 38 R I 9 0 0 8 B3E L O LI PE I T Rk &2
BIT/E 1 h, B TPC WIGITE C A STk 3 47, (H
J& H A X TPC i A0 R B 0 98— ELA R4 it .24
B 5 U A AF T 5 AT SR FH [ 3R 9 AR RS R AR 4 AR
H Y EE MRS E SR IR Y A . L AR BESE B A
Wt TEG Wi A2 35 %k G2 i 3 i iR 285 IF 48 8 W ) &%
FBh AW EE TPC 1 FHMR , W% IR 9T 7 58 X B4 1
TR L S0 I T e K o A P AR

AT I 25 5 L 00 4 5 0 R 4 b i & A
R T P<<0.05) #2775 TEG+H 3 IPCIRIT I
ZETE TR i Ik it AR & 2By T L AT R A B, i
TEG 307 W 5 f B % B0 H 3 s SR S X6 97 41 A
MR EA R BEAM M. LEE % H TEG
WL 193 BISMREA J5 8 TPC 5 i e ik 4
SR BARARIG 1~3 dU3H 34 % B MR 5 8255 4k
EBEIRAS . BURTON %851 B 1 58 45 SR F 52, F 0 &
PR ER IR ) o5 IR S O I A IPC fg A AL A
FARIGHRE TR VTE &4 R, 5AR0 5845 % — 5.
ARWFFE IR I LR I TEG R B9 8 BE IR A 45
S A PEAL LR B TPC IR 7 M0, 350 T e B R A Y
SYRYTET AL X AT AR R R B0 A B E VTE &4 %
ALK FEIEH . A5 ds i, 5% B A 1IPC /Y7
HFAI<<60 min M BRI KFAREBE ML, & H M H 1IPC
JRITHTE] A 80~ 360 min B #H VTE &4 REAK,
PEIRIE 1 IPC IR YT I [ B A7 B TR LT A VTE
Rk — xR R R, T
EIE N TS NN AP SO R R S E NN
BEHE ORGRIRA IPC 25 2 KB I8 . itk 4l
MR FTAE RS R L IPC & F AR Y KM 9 A,
ZER BN ARBIPIH B E D BIK & TEG #5845 K {4
Y L 22 A G %8 LR G 24 h %31 TEG $§
FRAl D-Z R R 22 5 ¥ 0G0 124 38 L 4 R X i R
i3 FE K TPC 34 97 B 1) v 76 S 300 P 30 3% 5 B R R R
BB IR L 0B I AR TE

1 TEG 410038 A5 b K {8 32 %2 38 5 0 Ak ifn 58
B B 3K ) 20 mm {1 B[] SR Sz i 21 4 2R 1 R ) g
FACE, AR ARG 7 d W54 K (498 T
X REZH (P <<0. 05) , #278 TPC 1 REXF A A N £F 4 25 1
JEL 8 4 3 B . MORRIS 251250 iE 52 TPC 1] 1 8%
PR A R W TR E L b R R g R R A

EHEE G221 A%51 5528

WL IPCY A H 2 K, BFIK 40 min”8(“48 H 3 K, &F
W 2 WA BEAR BB K F R B H A 4 R KF .

IPC ZEME K EMP O A T 40 24,
IPC JE 7 g 38 Jim 5 TR 356 K e 4 9 20 22 [) A7 78 25 B 2
3R B N OG FR . B AR OF 5% 4l 5 48 A 30 ~ 60
mm Hg JE /13897 45~60 min Sf 7K I i 74 25 FH 08 2>
oA R R AR RS R A 50~60 mm Hg B R
TIRIT . SR AW IR 45 R Won A R FE R T 24 h
MARE 7 dMERRFEEZS AER LRI E XL
(P>0.05), FrBEE" BRF s diEse N T4 &
AR 5 R R TPC X R B K B TS s, A
F 5T T P 2H il A 2R A R AR 1 B (10 00) B R
BHOARE R L H A 9 B (90 V) By R B B E M. nh—
SR TR BB RS & A o Al R TR K
M HERAL R 0. 2% . AW 4L B E ARG T K
K B R 2 B I N BH ., AT BB T 3 TPC 7 45 1 K il
J7 1 P UL Te AR B ) R

25 E TR X HRMEAR T Bl ] TEG W I
BE MR A, I AR A 58 1 IR S 3 A R A% TPC il R A
B FREART B VTE & A2 s BE AR AR TR
JE RS . SR, AW FEA SR AFAE — 5 ] BR « B AR A F
FEFF1h I 76 G0 AR 50 % 42 s R i R R 3 4 — B0, (H X
M2 HORAE T RHT 24 h MRS 7 d B9 TEG ¥, %t
MRS 7 d PR BE il ) Be 7228 £k A 36 20 R AE X 1L
AL LH TG 125 40 DB 79 2L 96 9 45 SR 2 5 A A I [ AN TG ik
FIWHZIURIT I RAE W RS A RN, AR
Y TR 52 B[] 5% 18 A B ). R e o8 i BE 7. IR UL, IS
SE W5 N 1E — 20 W 58 b AR 5 6 R i RUR IS R EE
RIS B FTER ] 5 F B VTE & Az 5OR15E iR 45
EOE-ALL

Z % 30k

(1] FEEA RIGE, MR/ lie, 55, B & 4 BB 8 AL
Ir P B 45 10 S8 RS T B DK 1 AR I R Y
ORI E 2R 2, 2020,23(S2) £ 238-240.

(2] WRZLEE. T WATH AT ndar. A 4 0 i & i ik af A
PEBI By i 1Y BF 5T ke [T ]. 4B 75 B2 4%, 2019, 34
(5):581-585.

(3] XUZSHE KB, 2 25, 46 A 405 1 e A8 3 e A .
9T B b i A T BRI R LT . v
B B A2 B 5 9, 2018, 24(2) 1 191-195,

[4] GREENALL R, DAVIS R E. Intermittent pneu-
matic compression for venous thromboembo-
lism prevention:a systematic review on factors

affecting adherence [ J]. BMJ Open, 2020, 10



EAEE G 20225 1A% 51 5% 28

(9):e037036.

(5] it H H 08, 2R3 A 0 B 3 RS [\
BT NN 2 i A T o ) Y i BT Xk R F 5
(1. # ¥R 5T ,2020,34(5) . 778-783.

(6] s, XX, T 1. Caprini BE4r . D-— R £
HE 25 K TE B TR T BB D i AR s A b
AR A B ol PR & LT . e IR Ah B2 kL 2019,
27(4) :328-330.

L7] WA, QM0 P AL B 3 TR 2 BE i D RE 22 1k
WA K e R [T b 259 5k R,
2020,20(4) :556-557.

(8] RWEC. It il &, 5. S84 1k 36
i R8T T L A T 1 10 & 6 R R A A LT L ok
QB BE A4 ,2015,24(8) . 878-881.

Lo Rl Af 30U, o #E L 45 il PR BE I 2 AE 5 A4
A% 5 Ty T 5 0L ot G T ) b A B AR DG 43
LT ]. H Pl S 36 0 998 2 2% S 2020, 28 (2) £ 629-
635.

L10] w28 4 4 28 e o 45 I A 53 ) BT e PR 7
FHAEBEFE BE R[] ], E R BE 4, 2020, 49 (1) : 149-
154.

C11] AR B2 4 R, =] 6, 4. ik 5 0 1 A9 i K
17 JH B F 5 ik R [ ], Hh | BE 25 8% 2%, 2020, 10
(22):30-33.

[12] BROWN W, LUNATI M, MACEROLI M, et
al. Ability of thromboelastography to detect
hypercoagulability: a systematic review and
meta-analysis[ J ]. ] Orthop Trauma, 2020, 34
(6):278-286.

[13] LEE B Y,BUTLER G, AL-WAILI N, et al.
Role of thrombelastograph haemostasis analy-
ser in detection of hypercoagulability following
surgery with and without use of intermittent
pneumatic compression[J]. ] Med Eng Techn-
01,2010,34(3) :166-171.

(147 BRTEIT, X 7K B8, B AR Sz, i #4347 1] 5 By g T
e 7 S TR T A 40 e kA A ZE A p (ELLT .
HAMEE ST ,2020,39(20) : 65-67.

L1570 EEF. ok am, b 4E 3, 45, i ke 5 181 M I 45 &
e 1 A A S RE R o N BB I DR IR T Y
ROR K WE WM L) ] Z BB 2, 2020, 24 (6)
1151-1154.

275

(161 ESLHEBININ L BT, S5 N TR HEHARG
(] B 78 A Hs g 2 A6l s ) % M T e ik i A
RS2 LT ], v B 5 AR AR AR 2020, 34
(5):585-590.

[17] MOHAMED W A I,BADR N M, FOUAD B
E, et al. Efficacy of intermittent pneumatic
compression on blood flow in patient with vari-
cose veins[ ] ]. Arch Pharm Pract,2020,11(2) .
149-153.

[18] WANG X,ZHANG Y,FANG F,et al. Compar-
ative efficacy and safety of pharmacological
prophylaxis and intermittent pneumatic com-
pression for prevention of venous thromboem-
bolism in adult undergoing neurosurgery:a sys-
tematic review and network meta-analysis[ ] ].
Neurosurg Rev,2021,44(2):721-729.

[19] &, B, 5 . =25 W IR 97 % il A o fg
i R0 SR T R v T L 3 3 ) 2 B s L .
TR, 2019,40(1) :56-59.

[20]) i 20 H 55 00, 25 Bk %% L 45 S [ ) i 78 < s
TRIT 5 G0 B FBE R T AR g T i K I A4 79 Bl %
R RG] JEIEY B, 2018.,4(12) : 1057~
1066.

[21] BURTON A G,JANDREY K E. Use of throm-
boelastography in clinical practice[ J]. Vet Clin
North Am Small Anim Pract, 2020, 50 (6).
1397-1409.

[22] B2, ¥Rk B i Ae: 5t g 10 i A o7 FH K toF 58 sk
JELT . v B AR5 ,2019,32(1) :126-129.

[237] MORRIS R J,ROBERTS C H. Haematological
effects of intermittent pneumatic compression
for deep vein thrombosis prophylaxis [ J ].
Thromb Haemost,2020,120(6):912-923.

[24] PHILLIPS J J, GORDON S J. Intermittent pneu-
matic compression dosage for adults and chil-
dren with lymphedema: a systematic review
[J]. Lymphat Res Biol,2019,17(1) :2-18.

(251 Wh— o [ 5, R M 45, 55 A AL TR )5 JF A ik
MR FEAE 8 )l PR 23 A L) 1. vh A 2 B R o7
2019,17(3) :500-503.

Wi fs B #1.2021-06-22 &A1 H 1 :2021-10-16)



