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Design of combined lower limb elastic compression device and comparative study with elastic bandage ZENG Ling-
yuan ,WEI Xiao-chun ,WANG Tao ,WANG Yu-ze ,ZHANG Hui,WANG Kang,and ZHANG Zhi-qiang. Department of Or-
thopaedics ,the Second Hospital of Shanxi Medical University , Tatyuan 030001, Shanxi , China

ABSTRACT Objective:To compared with the modified Robert Jones bandage of 3M elastic bandage,to evaluate the fit-
ness, convenience, safety and comfort of the modular combination lower limb elastic compression device. Methods : Forty
healthy adult college students, including 28 males and 12 females,aged 16 to 25 (20.3+2.2) years old and weighing 40 to 81
(60.4+£20.2) kg, were randomly divided into two groups with 40 samples in each group. According to the body surface parame-
ters of Chinese lower limbs and guided by the concept of modularization,a group of modular combined lower limb elastic com-
pression device was designed. Each module was combined to evaluate the fitness of the modular combined compression device
in the length and circumference of the lower limbs. The left and right lower limbs were randomly paired and divided into
groups, with 40 samples in each group. The convenience of the operation time, adjustment times and required time were com-
pared between two groups. The safety of the two groups after 24 hours of application of pressure injury was compared. The sub-
jective pain feeling changes within 24 hours were recorded by visual analogue scale (VAS) to evaluate the comfort. Results:
The device was composed of several elastic compression outer lining modules with different length and width of 15 ¢m, an inner
lining module for buffering, positioning and attaching the main body,and an elastic ankle compression module. The length of
the elastic compression outer lining module covers the circumference of the human lower limbs. The length of a single outer
lining module increased from 15 ¢m to 80 ¢cm every 5 cm interval ,and the length of a single inner lining module increased from
62 cm to 83 cm every 3 cm interval. After the modules were selected and combined, the length and circumference of the lower

limbs can reach 100% fitness. The operation time of the first placement(118.23+7.33) s and re-operation (60.08+5.88) s of ex-
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perimental group were significantly shorter than those of control group (164.68+8.93) s and re operation (131.23+7.91) s. The

adjustment times (3) and operation time (3.50+0.71) s of experimental group were significantly shorter than those of control

group(11)and operation time (139.00+5.66) s (P<0.05) ,but there was no significant difference between two groups (P>0.05).

The VAS score of experimental group was significantly lower than that of control group at each time point (P<0.01). Conclu-

sion:The modular combined elastic compression device has good fitness, better placement and flexible adjustment,conve-

nience and safety ,and better comfort than modified Robert Jones bandage of 3M elastic bandage.
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Fig.1 Design drawing and physical drawing of pressure support 1a. Lining structure diagram of
pressurization device 1-lining was directly wrapped on the surface of the limb , 3-bushing I ,4-bush-
ing Il ,5-bushing Il and 6-hushing IV were respectively the positioning marks of the front of the
thigh , the front of the knee joint, the front of the calf and the rear of the lower limb, 7-connector | was

made of Velcro to close the lining after the lining surrounds the limb , and 8-connector Il was also made

of Velcro to glue the outer lining to the inner lining to realize the inner and outer bushing assembly ~ 1b. The structure diagram of the outer lining 2-The

outer lining was made of elastic bandage for compression;9-the connector Il was made of Velcro,which was used to close the outer lining after the outer

lining surrounds the limb for one week  1c. The bushing and connecting parts distributed on the inner lining of the pressurizing device can be seen in the

actual figure 1d. A combined back suit physical figure formed by overlapping 1/2 of several long strip elastic outer liners attached to the inner liner
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Fig.2 Effect picture in the experiment 2a. Positive image,the left leg was a compression

brace, the right leg is 3M elastic bandage modified Robert bandage  2b. Lateral picture of 3M
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il i Br i XA AL 2 )2, A 50%,

elastic bandage modified Robert bandage on right leg  2¢. Lateral view of the left leg compres-

sion device , the bandages of the two groups were applied to the lower limbs smoothly
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Tab.1 Comparison of pressure operation time and
adjustment times of healthy adult college volunteers between

two groups
YR I i KPR R E P
A ﬁ(fc(ji:s ,jlsl)j ﬁi:is ,Tsl)j ! ( &”{\); ) J(Jﬁfs ,jlsl)j
REE4l 40 118.23+7.33  60.08+5.88 3 3.50+0.71
XPHEZH 40 164.68+8.93 131.23+7.91 11 139.00+5.66
X 18 -21.391 -48.882 6.4 -30.111
P{E <0.001 <0.001 0.022 0.021

R2 WMARRHREXRFETEEME24h ENERGH
HA L& (1))
Tab.2 Comparison of 24 h stress injury stages between two
groups of healthy adult college student volunteers (case)

207 il %k 14 2 44 34 445 &t
X% 41 40 3 0 0 0

X 12 40 7 0 0 0 7
X 1.829

Py 0.311
AR B /D TR RE A

JNEEF 38 FE SR FH 9 2 (8] g B e 8, A R
REEEME T 20 R, K564 %/
PEAT B0 B AE SR B B B 3 i A (F=3.930,
P=0.014<0.05), U753, Rt — 50 10F & 9% B
2H 1 9K IR AR 4 AR B i ) R 3 Tl e 4 (P<
0.05) , JUHAE TN 2 h B, By Al s [R]85 14 384 v g 38
TR, H O S 6 4 ) A O R P S R T R PR Y
IR ¥ BB T G AR (1 3) .

3 itig

R T W AR JE ARk, W TR A
G GNEATE / o RN N VARE o8 T B [ DA g
TR S A v D 8 A SRR Y B 4 i A
T LT, 3906 BT 2 4B i) A K, A R B R T RS
A PRI O T T B R T R B A R R T B

®3 FABRREEAXFESEEMESE S VAS BEEHLER (axs,50)

Tab.3 Comparison of VAS pain index at different time points of pressurization of healthy college students volunteers between

two groups (x+s ,score )

2 51 0.5h 1h 2h 4h 6h 12h 24 h
Al 2.65+0.58 3.28+0.55 3.78+1.27 3.38+0.45 2.63+0.54 2.05+0.45 0.98+0.77
pOpiies:i| 2.85+0.66 3.50+0.51 4.73x1.74 3.90£1.32 2.93+0.53 2.38+0.54 1.20+0.82
t{H 32.74 45.17 21.57 31.59 37.50 37.51 9.07
P1{E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001




PG 2021 4F 3 35 34 555 3 1Y

China J Orthop Trauma,Mar.2021,Vol.34 ,No.3 + 247 -

B 3 R 5 BB I )R AL OG AR LR A9 A 1 S IS T U
AR B3 0 2 b e 4 2 249 38 B0 A fie i, HLX B AL 06 2 450k
B eH vy

Fig.3 The relationship between pain index and time The pain scores of

the two groups increased first and then decreased. At 2 h after pressuriza-
tion , the pain scores of the two groups reached the highest,and the control

group was always higher than the experimental group
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