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Effects of Intermittent Sequential Pneumatic Compression on Coagulation
and Fibrinolysis in Multiple Trauma
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Background: After multiple trauma, blood coagulation activity is enhanced and fibrinolytic activity
is suppressed by overproduction of plasminogen activator inhibitor-1 (PAI-1). Intermittent sequential
pneumatic compression (ISPC) is an effective method to prevent deep vein thrombosis. Its action is
explained by the mechanical effect on blood flow, as well as by the enhancement of fibrinolysis by
the reduction of PAI-1. The aim of this study was to determine the effects of ISPC on coagulation and
fibrinolysis after multiple trauma.

Methods: Thirty-nine trauma patients were either treated with ISPC (ISPC group, 20 patients) or
without ISPC (control group, 19 patients). We measured the plasma levels of the thrombin antithrombin
III complex (TAT), the plasmin ¢ 2 plasmin inhibitor complex (PIC), the tissue plasminogen activator
(t-PA), and the plasminogen activator inhibitor-1 (PAI-1) on admission and at 1, 2, 3, 6, 12, and 24
hours after admission.

Results: The TAT was higher than normal in both groups, with no significant difference between
the two groups throughout the study period. The PIC level of ISPC group was significantly higher than
that of the control group. In the ISPC group, the PIC level increased gradually, reaching a peak at 3
hours and decreasing thereafter. In the control group, the PIC level increased to a peak level at 2 hours. The
TAT/PIC ratio dropped in the first two hours and increased at 3 hours, dropping again thereafter. In the ISPC
group, the ratio dropped gradually without an intermittent fluctuation. At 3 and 6 hours, the control group
showed a significantly greater ratio compared to the ISPC group. PAI-1 was higher than normal in both
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groups, with a significantly lower level in the ISPC group from 2 hours to 24 hours. For the t-PA level,
no difference was noted between the two groups, with the peak level occurring at 1 hour. The PAI-1/t-PA
ratio was significantly greater in the control group from 2 hours to 12 hours than in the ISPC group,

but the difference was not significant at 24 hours.

Conclusions: In multiple trauma patients, ISPC does not seem to affect coagulation, but enhances
fibrinolysis through suppressed PAI-1 production. This effect of ISPC may be maintained for 12 hours.
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Table 1. Demographic data of study population

ISPC Control  t-test
No. of patients 20 19
Age (year) 39.6+14 459+13.1 NS
Injury severity 26.6+6.1 27.6+64 NS
score
PRC transfused 99+45 9.6+4.1 NS
pH of blood 7.34+0.08 7.33+0.09 NS
Body temperature 36.6+04 36208 NS
0

ISPC = intermittent sequential pneumatic compression.
Shown are mean tstandard deviation of the mean.
PRC transfused = No. of packed red cell transfused during
the first 24 hours after admission.

TAT (34 1~4.1 ngimL)¥: 2]42 3ol ISPCFo|
729+15.1 ng/mL, controlFo] 68.6+16.7 ng/mLgL
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0.001). o]¥ ¥ T E5F AATREcE E}AT
A|Zko] Adel wie}l Z4slchp<0.001). A 7|
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o 1.89+009 ugmlLE 2u] A Er)sldnp<
0.001), o]F AA3] ZLsl ot WAARTE ¢
vl gA & FXE FAWUTHp<0.001). ControlF-&
AR FE 1424026 ugmLlom] i) 2470 1.52
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Fig. 1. Changes of mean levels of (a) thrombin antith-
rombin III complex (TAT), (b) plasmin o« 2
plasmin inhibitor complex (PIC) duing the time
course. Shown are the changes (meanzstandard
deviation of the mean) from baseline to 24 hours.
There was no significant differences of TAT be-
tween two groups. *: p<0.0001; compared with
control, *: p=0.004; compared with control, ISPC=
intermittent sequential pneumatic compression.
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Fig. 2. Changes of mean levels of thrombin antithrombin
I complex/ plasmin o 2 plasmin inhibitor com-
plex ratio (TAT/PIC ratio) during the time course.
Shown are the changes (meanzstandard devia-
tion of the mean) from baseline to 24 hours. *:
p=0.0192; compared with control, **: p=0.016;
compared with control, ISPC=intermittent sequen-
tial pneumatic compression.

+0.17 ugml2 o] Q1A F7bsts] on(p<0.001), ©]
¥ s i FAE AL R A1%E
Qt ISPCF#o] controlFHcl Eter] ¢ #7342 #9
3t 2ol S XYt (p<0.01, —0.001)(Fig. 1b).

TATS} PICY] F#EHE TAT/PIC ¥ &2 FAY F
9lt}. TAT/PIC v]-&-2 controlfo] $}4F A% 524+
2329020 Wi 1, 2A 7kl syl 3X] 7kl
5512022 ZF7}3islom(p<0.0D), o|F HA FHL
19 cHp <0.001). ISPCTES 2|42 3ol 52.6+20.19]
on] Ftel F71 fle] A 74schp<0.001).
Wl FAE Ay UeA] 7|7k F< controlFe]
ISPCFEc} x)7b Egtorm] U9l 33Xk} 64| ol
control o] ISPCF-Erl §-918t o] & Hgirh(Fig. 2).

Functional protein C (A4} 80~120%)¢ 43 ¥
o)) ISPCFo] 454+59%, controlFe] 429+7.1%% 2.
w AT Ul (B4 80~120%)% $)4H2 Foll ISPCEo]
58.5+7.8%, controldo] 57.4%+7.1%& 7} 49l
Functional protein C9} AT Il A]7ko] =gl ulz}
Z+ el Qul QA F7kakckp <0.001). A 7
7HEek ke 9v| e Aol UHFig. 3).

PAI-l (34 4~43 ngmL)& ISPCEe] &43%
of] 276.9+62.6 ng/mLY I 24]7tel| 281.9+36.5 ng/mL
2 7 ERHAT FAE vl ¢l p=0.5322).
o) ¥ Mzl AAaste] 6AZREE FAHLE FIA%

Protein C (%)

AT (%)

801 a)
70
60 1
50 1
40

30

baséﬁne
80 b)

75 4
70 4
65 -
60
55 -
50

45

1

—o— Control

—o— |SPC

T
baseline

1

T

3

6

12

24

Hour

Fig. 3. Changes of mean levels of (a) protein C and (b)
antithrombin III (AT III) during the time course.
Shown are the changes (meanzstandard devia-
tion of the mean) from baseline to 24 hours.
There were no significant differences of protein
C and AT III between two groups. ISPC=inter-
mittent sequential pneumatic compression.
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Fig. 4. Changes of mean levels of (a) plasminogen activa-
tor inhibitor-1 (PAI-1), (b) tissue plasminogen
activator (t-PA) during the time course. Shown
are the changes (mean *standard deviation of the
mean) from baseline to 24 hours. There was no
significant differences of t-PA between two
groups during the time course. *: p<0.0001; com-
pared with control, *: p=0.0146; compared with
control, ISPC=intermittent sequential pneumatic
compression.
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Fig. 5. Changes of mean levels of PAI-1/t-PA ratio during
the time course. Shown are the changes (mean+
standard deviation of the mean) from baseline to
24 hours. *; p<0.05; compared with control, ,
p<0.005; compared with control, ISPC=inter-
mittent sequential pneumatic compression.
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