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Effects on Changes in Femoral Vein Blood Flow Velocity with the Use of Lower
Extremity Compression for Critical Patients with Brain injury
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Purpose: This study was done to evaluate the mean venous velocity (MVV) response with knee and thigh length com-
pression stockings (CS) versus intermittent pneumatic compression (IPC) devices in immobile patients with brain injuries.
Methods: We carried out a randomized controlled study. We analyzed both legs of a randomly chosen sample of 43 patients
assigned to one of 4 groups (86 legs). The patients were sequentially hospitalized in the intensive care unit (ICU) in “S hos-
pital” from November 2005 to December 2006. The base line and augmented venous velocity was measured at the level
of the common femoral vein. We applied leg compression 42 times over 7 days (for 2 hours at a time at 2 hour intervals).
Results: There was a statistical difference among the 4 groups. The difference for the “IPC” group was more significant
than the “CS” group. Conclusion: These results indicate that the application of IPC can be considered as an effective method
to prevent deep vein thrombosis for immobile patients with brain injury.
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Intervention
CS-knee, CS-thigh,
IPC-knee, IPC-thigh.
\
MWV, GCS, GC, Evaluation
Operation time VV (q24 hr, pre & post)
GCS, Limb motor,
Chest X-ray, EKG,
Daily | MAP, BT, PaQ:,
Platelet, Hematocrit,
Body weight
D-dimer, COC D-dimer,
Sonography Sonography

Figure 1. Research design.

BT=body temperature; COC=circumference of calf, CS=compres-
sion stocking; EKG=electrocardiography; GC=general character-
istics; GCS=glasgow coma scale; IPC=intermittent pneumatic
compression; MAP=mean arterial pressure; MVV=mean venous
velocity.
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T Pk AkEshe] 7|25 2n Semifowler's position
3t FEAY 30=E A8k D-dimer, 25T 4294
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S ARE 54 2203 SAS 9.0 of&3ke] EA51 Braden scale®] Z1E7} H|3= Fisher's exact test® 7743}
on §O|5F o= 0,052 AABIL, AT AR A E g}, E4 Wadh A9 Bonferroni's correctiond AHE5to]
A4S Aot Wi, Wt xFHEAR FASIH U & F AF 277 AA= e HAgslh
QA4 wide] Aol iy AHAT HFRES olA] kS
W5 FEAITE A8 A7 Az A4 A BEAE, 94 T 2o

Aol tiaj A= Kruskal-Wallis testE, ZL1E7F 1-744)

MVVE] Zolof| tisfjil= <=$1E o83k LSD (the least sig— 1. CHARRL| EAN

nificant difference) test® 4391, A4f HES o B

59 23t gaw, dnkeas], A4 gasueh AF A4 1) Y SN0 02 ST 25

A &0l tjafA= One—way ANOVARZ HA5}9Tt, AT ALY dRHY B4 EARE Aah dRt 249558

Table 1. Homogeneity Test for General Characteristics of Participants in the Four Groups (N=43)

CS-knee CS-thigh IPC-knee |PC-thigh Total
" (n=10) (n=12) (n=11) (n=10) (n=43) o
Characteristics Category n (%) or n (%) o n (%) or n (%) or N (%) or X?[F o
Mean+SD Mean+SD Mean+SD Mean+SD  Mean+SD

Gender Male 3(30.0) 8(66.7) 5 (45.5) 8(80.0) 24 (55.8) - 115"
Female 7(70.0) 4(33.3) 6 (54.5) 2(20.0) 9(44.2)

Age (yr) 40-50 5(50.0) 9 (75.0) 6 (54.5) 5(50.0) 25 (58.1) - 645"
51-60 3(30.0) 3(25.0) 2(18.2) 2(20.0) 0(23.3)
>61 2(20.0) 0(0.0) 3(27.3) 3(30.0) (18 6)

Admission General ward 0(0.0) 3(25.0) 0(0.0) 1(10.0) 4(9.3) - .134*

method Operation room 5 (50.0) 4(33.3) 9(81.8) 7 (70.0) 25 (58.1)

Emergency room 5(50.0) 5(41.7) 29(18.2) 2(20.0) 14 (32.6)
Diagnosis Brain tumor 3(30.0) 7 (58.4) 3(27.3) 7 (70.0) 20 (46.5) - 336"
Vascular disease 6 (60.0) 4(33.3) 5(45.5) 2(20.0) 17 (39.5)
Hemorrhage 1(10.0) 1(8.3) 3(27.2) 1(10.0) 6(14.0)
Operation None 2(20.0) 3(25.0) 1(9.1) 1(10.0) 7(16.3) - 613"
Tumor removal 3(30.0) 5(41.6) 3(27.3) 7 (70.0) 18 (41.9)
Aneurysm clipping 4(40.0) 2(16.7) 4(36.3) 1(10.0) 11 (25.5)
Hemorrhage removal 1(10.0) 2(16.7) 3(27.3) 1(10.0) 7(16.3)
Operation hr (hr) 51+1.8 41417 41423 53437 46424 220" 530
Application time (day) 11+03 11403 1.0+00 13+0.4 11+02 403" 257
Previous Yes 1(10.0) 3(25.0) 2(18.2) 0(0.0) 6(14.0) - 492"

hospitalization No 9(90.0) 9 (75.0) 9(81.8) 10(100.0) 37 (86.0)

Past history Yes 3(30.0) 2(16.6) 2(18.2) 2(20.0) 9(21.0) - 917*
No 7 (70.0) 10(83.4) 9(81.8) 8(80.0) 34 (79.0)

Past medicine Yes 0(0.0) 2(16.7) 0(0.0) 1(10.0) 3(7.0) - 540"
No 10 (100.0) 10(83.3) 11 (100.0) 9(90.0) 40 (93.0)

Degree of activity on admission (score) 53+26 6.7£25 50+£30 6.5+26 58+27 4.44' 217

*Fisher Exact test; TKruskal—Wallis test.

CS=compression stocking; IPC=intermittent pneumatic compression.

JKorean Acad Nurs 39(2), 20094 4 ¥
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1) "7k

SRR e - W o whet Qe AER] REE tiEL, 1H
Aea7] ot W o=l 7holl Bt AW F[&E H3to] &}
o7} k& Aoltf gh= 7HAE AEe A3 aF 1 felg &
o7} Y= A& YRt A8 Aol whet Bt AW ARG
= WH3to] ol 5 EAeH Avt 194 7HE A ] i ElH(7.66
+5.24 cm/sec)o] GEIAEF] FEH2.42+2.24 cm/sec)i’ﬂL

EH2.45+1.78 cm/sec)HtHp=.005, 2*=18.44), 24|
7 Qrak7| &t (6.86+E3.77 cm/sec)©] OP“V\EHJ 1=
T2.62£1.19 cm/sec) 2 tHp=.019, x’=15.49), 3LA| 7+d

F

_L4

ohdl7] F2H6.01+ 5,59 em/sec) T} HEH(6.64+4.54 cm/
sec)©] YEAEN] FE12.35+1.52 cm/sec)E tHp=.005,

2°=18.46), 494 FAJH7] FEA(5.29+3.08 cm/sec)
I} fEE6.17+3.54 cm/sec)©] PEMAER] FEH2.53+
2.31 cm/sec)¥ EH(2.87£2.39 cm/sec)EtHp=.001, x’=

Table 2. Homogeneity Test for Risk Factor of Deep Vein Thrombosis in Patients in the Four Groups (N=43)
CS-knee CS-thigh IPC-knee IPC-thigh Total
Characteristics n(r2%1)oo)r n(rz%1)20)r n(rz%1)1o)r n(rz%1)?))r n(rz%ie)o)r X )
Mean=+SD Mean=+SD Mean=+SD Mean=+SD Mean=+SD
Chest X-ray Nor 8(80.0) 12(100.0) 11(100.0) 10 (100.0) 41(95.4) - .099*
Abn 2(20.0) 0(0.0) 0(0.0) 0(0.0) 2(4.6)
ECG Nor 9(90.0) 11(91.7) 11 (100.0) 10 (100.0) 41 (95.4) - .853*
Abn 1(10.0) 1(8.3) 0(0.0) 0(0.0) 2( 6)
ABGA Nor 10 (100.0) 11(91.7) 11(100.0) 10 (100.0) 42(97.7) - 1.000*
Abn 0(0.0) 1(8.3) 0(0.0) 0(0.0) 1(2.3)
Platelet ( x 10%/uL) 212.8+41.8 220.9+53.0 228.7+56.0 173.4£75.9 208.8+56.7 1.88' 149
Hematocrit (%) 35.6+47 38.9+5.3 38.5+5.6 34.0+£55 36.7£5.2 2.09' 17
GCS (score) 13.0£2.0 13.568+2.8 10.63+4.4 11.6+3.8 122+32 439 222
LES (score) Right 1-2 0(0.0) 1(8.3) 0(0.0) 3(30.0) 4(9.3) - 510*
3 1(10.0) 0(0.0) 1(9.1) 0(0.0) 2(4.6)
4 5(50.0) 9(75.0) 8(72.7) 5(50.0) 27 (62.8)
5 4(40.0) 2(16.7) 2(18.2) 2(20.0) 10(23.3)
Left 1-2 0(0.0) 1(8.3) 0(0.0) 1(10.0) 2(4.6) - 649"
3 0(0.0) 1(8.3) 2(18.2) 2(20.0) 5(11.6)
4 6 (60.0) 8(66.7) 7 (63.6) 3(30.0) 24 (55.9)
5 4(40.0) 2(16.7) 2(18.2) 4(40.0) 12(27.9)
MAP (mmHg) 98.4+15.3 90.9+185 945+11.0 92.6+8.4 94.1+£13.3 0.55' 649
Body weight (kg) 58.8+13.4 715+150 62.6+10.7 69.4+11.0 64.9+17.1 3.76' 093
Temperature (‘C) 36.1+0.7 36.3+£0.2 36.1£0.3 36.1+£0.4 36.1+0.4 0.72' 545
Braden scale (score) <14 2(20.0) 5(41.7) 5(45.5) 7 (70.0) 19 (44.2) - 173"
>14 8(80.0) 7(58.3) 6 (54.5) 3(30.0) 24 (55.8)

*Fisher Exact test; 'One-way ANOVA: "Kruskal-Wallis test.

ABGA=arterial blood gas analysis; Abn=abnormal; CS=compression stocking; ECG=electrocardiograph; GCS=Glasgow coma scale; IPC=intermittent
pneumatic compression; LES=lower extremity strength; MAP=mean arterial pressure; Nor=normal.
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20.94), 5LA| A7) i El5H(6.64+ 3.84 cm/sec)°]
HFAER] BLEH9 41+ 2,19 em/sec) ECHp=.019, x*=15.57),
6UA FEA 7] F-5H6.16+ 3.48 em/sec) T HHEH6.83
+3.44 cm/sec)©] YHFAER] FE542.50+£1.97 cm/sec) ¥}
EH(3.61£2.28 cm/sec)ETtHp=.001, 2*=27.28), 744 7+
H&QML] 244,98+ 3,46 cm/sec) T HEH(6.46+E2.49
cm/sec)0] YEFAERY FE542.04+2.07 ecm/sec) L}, 7+
A Q7] ko] FErAE thElH(3.14+3.05 cm/sec)
THp=.001, 2°=25.71) Z}o|7} B & A= Lepyieh, 7Hd4et
9F7] thEjgte] 7Y 4 QPR FEFETH, 4, 6, 7Y
PEtae gl A M] FE85to] 3, 4, 6, TY
of QratAE] FETET} 4, 6Y0f PHAE] tiElFECE &
TSt Aozt B F A o' yeiith weba] A7 A4
=]¢lch(Table 3).

.65 cm/sec (z=—3.61,
p=.004), 2974 3.45%2.74 cm/sec—5.53£4.00 cm/sec (z=
-2.45, p=.198), 344 2.85+2.16 cm/sec—6.31£5.07 cm/
sec (z=—3.81, p=.001), 444 2.72£2.33 cm/sec—5.71£3.29
em/sec (z=—4.50, p=.001), 5€# 3.17%£2.62 cm/sec—5.91
+4.11 em/sec (z=—3.34, p=.011), 6¥4] 3.10£2.19 cm/sec—
6.48+3.43 cm/sec (z=5.40, p=.001) 2 7LA] 2.64%2.68 cm/
sec—5.68+3.09 cm/sec (z=4.88, p=.001)Z YEeltct et
A A27bdE A A = A tHTable 4).

Table 3. Comparisons of Averages of 3 MVV Pre-Post Difference among Four Groups (N=86)
MVV (cm/sec)
Day Group J) Xz LSD
Mean+SD Median Q1 Q3

1st CS-knee 2424224 2.00 0.85 3.50 .005 18.44 d>a,b
CS-thigh 245+178 235 1.15 370
IPC-knee 4.09+£5.59 350 2.00 4.40
IPC-thigh 7.66+5.24 7.70 3.70 10.70

2nd CS-knee 2.62+1.19 2.00 2.00 3.50 019 15.49 d>a
CS-thigh 4.15+3.42 4.00 1.85 6.00
IPC-knee 4.32+3.90 3.40 2.00 4.40
IPC-thigh 6.86£3.77 6.70 4.00 9.05

3rd CS-knee 2.35+1.52 2.00 1.30 3.65 .005 18.46 c,d>a
CS-thigh 327254 3.85 2.00 4.85
IPC-knee 6.01+5.59 4.30 2.90 8.00
IPC-thigh 6.64+4.54 5.30 3.85 9.65

4th CS-knee 253+2.31 2.00 1.30 4.00 001 20.94 c,d>ab
CS-thigh 287+2.39 3.10 0.70 4.05
IPC-knee 5.29+3.08 4.00 3.40 6.30
IPC-thigh 6.17+£3.54 5.50 4.00 7.00

5th CS-knee 241+219 210 0.80 415 019 15.57 d>a
CS-thigh 3.81+282 3.00 1.65 6.00
IPC-knee 5244432 4.00 3.00 6.00
IPC-thigh 6.64+3.84 6.25 3.85 9.75

6th CS-knee 250£1.97 2.35 1.50 4.00 .001 27.28 c,d>ab
CS-thigh 361228 2.70 2.00 5.00
IPC-knee 6.16+3.48 5.70 4.00 8.30
IPC-thigh 6.83+3.44 6.00 6.00 9.40

7th CS-knee 2.04+2.07 2.00 1.15 3.15 .001 25.71 cd>a
CS-thigh 3.14%+3.05 290 1.85 5.15 d>b
IPC-knee 4.98+3.46 4.20 3.00 6.00
IPC-thigh 6.46+2.49 6.00 4.65 8.35

a=CS-knee (n=20); b=CS-thigh (n=24); c=IPC-knee (n=22); d=IPC-thigh (n=20).
CS=compression stocking; IPC=intermittent pneumatic compression; LSD=least significant difference; MVV=mean venous velocity; Q1=first quartile;

Q3=third quartile.
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Table 4. Comparisons of Difference in Mean Venous Velocity between CS Group and IPC Group after Intervention (N=86)
CS (n=44) IPC (n=42)
Variable Day z/t o}
Mean+£SD Median Q1 Q3 Mean+SD Median Q1 @8
MWV (cm/sec) 1 243+1.98 2.0 1.0 &5 5.79+5.65 42 20 93 -3.61* .004
2 345274 3.0 20 41 5.53+4.00 40 2.7 8.3 -2.45% 198
3 285+2.16 2.7 1.5 40 6.31£5.07 47 32 8.6 -3.81* .001
4 2.72+2.33 23 1.0 4.0 571+3.29 50 3.7 6.3 -4.50* .001
5 317262 2.6 1.3 48 591411 46 a5 73 -3.34* 011
6 3.10+2.19 2.7 20 4.0 6.48+3.43 6.0 4.0 8.3 5.40T .001
7 2.64+2.68 24 1.3 43 5.68+3.09 51 37 7.4 488" .001
*Wilcoxon’s rank sum test; "test.
CS=compression stocking; IPC=intermittent pneumatic compression; MVV=mean venous velocity; Q1=first quartile; Q3= third quartile.
= 9 skl
2 AT A gEe] 1Y BE qhilaety RET
2 A4 55 HEACRE A} S8R fgAet Hoh, 4A7F Pt AE tiE T, 7FE A Feto] 4
ARE S dpto s ShAQh Aguel e W Je Ak Qutael) Bect 997 uiae) djektuct )
AREES Wols BAslol YRAY AZ METE 4% Holgith & o TASP] 98l ukrekwt 7R
5t7] $13 A AR dtoltt, B4 S5 EAREIA ASA 1ol At Aol S AARE At UrAETY Bt ERS
RS 913 3t QB Bo) Mo A AH] 5L FESe] Bk 2,4-345 cm/seco] Z7HIALL, (HRA2S B
A2 A& ¥ £5 235 7|dst= ARl S23A" 4 5.53-6.31 cm/seco] S7H=|o] ZFA 7] to] AR}l A
ofgtel Apgtof| o] 2| sh= -7k A Gl o5t HA 2 B9} Keith 51992} 4Rt A5 difo= gt
AF, HAM 5& & 5 lth(Yablon et al,, 2004). o1& Az A7 A3} hRFoA 21.8+1.7 em/sec, YEAEFITE 26.4
& s RS 9L 7S YRS sEY o8 +3.0 em/sec, ZFEAM7] thERE 49.1+4.4 (p<.00D), T+
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S 5 Al 2A219] Yol el BAES  Asilatel HHol SR A 2 S
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3§30 Welah W e AeshA Bk webl 2 ATE 503k 2ol 7t glof(p=.04) HeAlste] ARAu HHZ of
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