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A study on the Prevention of Deep Vein Thrombosis and Skin
Response of Patients after Intracranial Surgery
: By Boots and Calf Intermittent Pneumatic Compression Device
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Abstract This study examined the prevention of deep vein thrombosis and skin response after the application of boots
or calf intermittent pneumatic compression (IPC) devices in immobile patients with intracranial surgery. The subjects
of this study included 60 patients in a surgical intensive care unit after receiving intracranial surgery from May to
November in 2015. The blood flow velocity was measured daily to assess the deep vein thrombosis for 7 days, and
the skin response of the legs was observed regularly. As a result, the boots IPC group showed an increased blood
flow velocity over time compared to the calf IPC group. A significant statistical difference was observed in both the
boots IPC group and calf IPC group over time (Right side; F=64.41, p<.001, Left side; F=58.21, p<.001). The dorsum
circumference over time and the correlations between two groups (Right side; F=9.13, p <.001, left side; F=9.29,
p<.001) also showed a significant difference. In addition, the boots IPC group showed no skin complications. In
conclusion, the boots type IPC is a more effective method for preventing deep vein thrombosis for immobile patients
with intracranial surgery.
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Sonography

GC: General Characteristics, MVV: Mean Venous Velocity,
AC: Ankle Circumference, DC: Dorsum Circumference, SR:
Skin Response

Fig. 1. Research Design
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Table1. Homogeneity Test for General Characteristics of Participants (N=60)
Characteristics Categories IPC-calf (n=30) TPC-boot(n=30) X ort 2
N (%) N (%)
Gender Male 15 (50.0) 15 (50.0) .000 1.000
Female 15 (50.0) 15 (50.0)
Age(year) 30-39 4 (13.3) 1(33) 2.702 .609
40-49 3 (10..0) 4 (13.3)
50-59 10 (33.3) 10 (33.3)
60-69 5 (16.7) 8 (26.7)
70< 8 (26.7) 7 (23.3)
Diagnosis Tumor 2 (6.7) 8 (26.7) 5.737 125
Vascular disease 20 (66.7) 16 (53.3)
Infarction 8 (26.6) 6 (20.0)
Past history Yes 11 (36.7) 8 (126.7) .693 .580
No 19 (63.7) 22 (1 73.3)
Application time (min) 9.10 £ 2.79 9.05 + 3.54 .061 952
Mental status Alert 3 (10.0) 2( 6.7)
6.355 275
Confuse 14 (46.7) 9 ( 30.0)
Drowsy 2 (6.7) 1( 33)
Stupor 10 (33.3) 11 ( 36.7)
Semi-coma 1(33) 5 (16.7)
Coma 0 ( 0.0) 2 ( 6.6)
Chest X-ray Normal 29 (96.7) 30 (100.0) 1.017 313
Abnormal 1(33) 0( 0.0
ECG Normal 29 (96.7) 30 (100.0) 1.017 313
Abnormal 1(33) 0( 0.0
ABGA Normal 29 (96.7) 30 (100.0) 1.017 313
Abnormal 1(33) 0 ( 0.0
Platelet (x10%/uL ) 194.4 + 50.5 170.2 + 67.8 1.569 122
Hematocrit (%) 358 + 6.2 33.7 + 6.0 1.300 .199
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Day

Variable

IPC-boots (n=30)

IPC-calf (n=30)

M=SD M=SD
(Table 1) MVV Rt 1159 + 2.13 1121 + 154
Before
Lt 11.51 = 236 11.67 + 1.95
3.2 JIMAN » MVV Rt 1523 + 3.38 13.35 + 2.45
Lt 15.59 + 3.13 14.03 + 2.42
3.21 H 17(4 o MVV Rt 16.56 + 3.16 14.51 + 2.40
3ul
‘B3 [PCE o] & 1A a}x] QrubE] AL Lt 17.09 + 3.13 14.82 + 2.28
. . 2 MVV Rt 18.93 = 2.92 14.99 + 2.03
=25 = = o) =)
o] &8 IPCE o] &3 1184 A JukaA) & s Lt 18.32 + 3.14 15.40 + 1.95
o] Aul HELEEHT} =S Zlolth, B e Hze ath MVV Rt 18.93 = 2.92 15.67 + 1.96
ao = a Tl B B o s Lt 19.20 + 2.81 16.12 + 1.98
A3 Al A Ho EAY dRESes 72y 02X i MVV Rt 19.68 = 2.68 1628 + 1.68
o] 11.59 + 2.13 ¥Zo] 11.51 +2.36, F23g 0 EZo Lt 19.87 + 3.00 16.44 £ 1.65
MVV Rt 20.64 + 2.81 16.52 + 1.30
ZZ0 = AQ & 6th
1121 + 1.54 91%0] 11.67 £1.95914 Al 2§ $ vj Lt 2103 < 2.86 16.69 + 1.50
o] 79 Eot 2435 Hi YEAY dFLTr} W} 5 T MVV Rt 2174 + 326 16.79 + 1.25
B} ] Lt 22.13 + 321 16.86 + 1.33
o7 Ao B AT H >3 0&2Zo
of 793t At diFAY AfEEs #2Y LEH 1-7day MVV Rt 18.67 + 2.67 1545 + 1.71
18.67+2.67, €Zo] 19.04+2.63, FEI QEZo| Lt 19.04 + 2.63 15.77 £ 1.74
Table 3. Changes in Mean Venous Velocity and Skin Response after Intervention for 7days (N=60)
Variable Group Boots (n=30) Calf (n=30) p Sources F P
MESD M = SD
Before 11.59+2.14 11.21£1.99 481 Group 28.88 <.001
MVV Rt (cm/sec) Time 64.41 <.001
After 18.67+2.67 15.45+1.71 <.001 G*T 7.22 <.001
Before 11.5242.37 11.68+1.95 776 Group 31.17 <.001
MVV Lt (cm/sec) Time 58.21 <.001
After 19.04+2.63 15.77+1.74 <001 G*T 9.24 <.001
Ankle Rt Before 20.60£1.65 20.48+2.18 .801 Grloup .043 837
Time 1.71 126
(cm) After 20.69+1.69 20.6042.11 842 G*T 916 502
Ankle Lt Before 20.56£1.76 20.5142.17 922 Group 032 859
Time 2.11 .058
(em) After 20.701.70 20.6142.11 850 G*T 457 861
Before 222742.10 22.5242.14 658 Group 1.88 175
Dorsum Rt -
Time 4.18 <.001
(em) After 22.2942.07 23.1042.09 139 G*T 9.13 <.001
Before 22.3842.15 22.5542.05 760 Group 1.80 185
Dorsum Lt .
Time 5.34 <.001
(cm) After 22.3042.05 23.0742.04 141 G*T 9.29 <.001

MVV=Mean Venous Velocity, Rt=Right, Lt=Left, G*T =Interactions between group and time
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Table 4. Comparison with Skin Response (N=60)

Day Variable IPC-boots(n=30) IPC-calf(n=30)

Mz=SD M=£SD
Ankle Rt 20.60 + 1.64 20.48 + 2.18
Lt 20.56 £ 1.76 20.51 = 2.17
Before

Dorsum Rt 2227 + 2.10 2252 £ 2.13

Lt 2238 £ 2.15 22.55 £ 2.05

Ankle Rt 20.62 £ 1.66 20.49 + 2.17

Ist Lt 20.61 + 1.76 20.53 + 2.16

Dorsum Rt 22.39 £ 2.15 22.69 + 2.11

Lt 22.46 + 2.07 22.66 + 2.06

Ankle Rt 20.65 £ 1.68 20.50 + 2.16

nd Lt 20.68 £ 1.79 20.58 + 2.15

Dorsum Rt 2242 £ 2.18 22.85 £ 2.12

Lt 2235 £ 2.14 22.81 + 2.08

Ankle Rt 20.65 £ 1.72 20.57 = 2.14

rd Lt 20.73 £ 1.78 20.59 + 2.14

Dorsum Rt 2236 + 2.14 2294 + 2.10

Lt 22.30 £ 2.08 22.96 + 2.07

Ankle Rt 20.74 £ 1.73 20.62 + 2.08

4th Lt 20.73 £ 1.72 20.59 + 2.08

Dorsum Rt 2224 + 2.18 23.10 £ 2.06

Lt 2227 £ 2.13 23.08 + 2.04

Ankle Rt 20.70 £ 1.68 20.65 + 2.07

Sth Lt 20.72 £ 1.65 20.64 + 2.08

Dorsum Rt 22.20 £ 2.07 23.22 £ 2.05

Lt 22.26 + 2.08 23.21 = 2.04

Ankle Rt 20.75 £ 1.74 20.67 = 2.06

6th Lt 20.70 £ 1.64 20.63 + 2.06

Dorsum Rt 22.20 + 2.00 23.38 £ 2.09

Lt 22.23 £ 2.00 23.37 = 2.01

Ankle Rt 20.75 £ 1.70 20.66 + 2.08

7th Lt 20.72 + 1.67 20.67 + 2.10

Dorsum Rt 2221 £ 1.97 2349 + 2.13

Lt 2222 + 198 23.49 + 2.00
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