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Air pressure wave therapy instrument combined with somatosensory evoked potential

monitoring to prevent deep vein thrombosis of lower limbs after spinal fracture surgery

PAN Yuqin, TAO Ting, WU Ye
South Hospital of the First People's Hospital Affiliated to Shanghai Jiaotong University, Shanghai 201620, China

Abstract: Objective To analyze the application effect of air pressure wave therapy instrument combined with somatosensory
evoked potential (SEP) monitoring to prevent deep vein thrombosis (DVT) of lower limbs after spinal fracture surgery.
Methods A total of 99 patients with spinal fractures were randomly divided into observation group (#n=50) and control group
(n=49). The patients in control group were treated with SEP monitoring, while those in observation group were treated with
air pressure wave therapy combined with SEP monitoring. The incidences of DVT, pain and swelling during hospitalization,
and blood rheology indicators, time to return to normal activities, hospital stay, generic quality of life inventory-74 (GQOL-
74), satisfaction with nursing service were recorded. Results Compared with control group, observation group had lower
incidences of DVT, pain and swelling of lower limbs (P<0.05), milder lower limbs swelling (P<0.05), and shorter time to get
out of bed and hospital stay (P<0.05). Before the intervention, there was no statistical difference between two groups in
related blood rheology indicators and GQOL-74 score (P>0.05). After the intervention, the plasma viscosity, whole blood
low-shear viscosity, high-shear viscosity and EA were decreased in both two groups, and the above indicators in observation
group were significantly lower than those in control group (P<0.05). The GQOL-74 score after the intervention in two groups
were significantly higher than those before the intervention (P<0.05), and the GQOL-74 score in observation group was
significantly higher than that in control group (P<0.01). The satisfaction degree of nursing service in observation group was
also significantly higher than that in control group (P<0.05). Conclusion Air pressure wave therapy instrument combined

with SEP intervention is worthy of clinical promotion for it can not only improve the hypercoagulable state of patients with
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spine fractures treated by surgery and prevent DVT of the lower limbs, but also effectively relieve pain and swelling of the

lower limbs and improve the quality of life and patient satisfaction.

Keywords: spinal fracture; deep vein thrombosis; air pressure wave therapy instrument; somatosensory evoked potential;

lower limb
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Tab.1 Comparison of baseline data between two groups

EiL0) MEELL(n=50)  XFIRAL(n=49) x*efl Pl
e 0.489  0.484
5 28(56.00%) 24(48.97%)

S 22(44.00%) 25(51.03%)

AR 48.5+5 .4 49.2+6.1 0.604 0.547
BMI/kg* m™ 23.20+2.22 23.04£2.05 0373 0.710
HATERAL 0.847  0.655
kT 14(28.00%) 11(22.45%)

Ji A4 16(32.00%) 14(28.57%)

A B 20(40.00%) 24(48.98%)

HHETT B 0.802  0.681
iR 6 14(28.00%) 11(22.45%)

JigE 11 9(18.00%) 8(16.33%)

Ji 12 7(14.00%) 6(12.24%)

JHEEFEL 1 20(40.00%) 24(48.98%)

A 0.810 0.368
FasE BT 29(58.00%) 24(48.98%)

g AT 21(42.00%) 25(51.02%)

HITEFA

o 13.22+3.29 12.86£2.95  0.573  0.568
ARrpRifif/mL  104.44+10.09 102.95£9.74  0.748  0.457
PEVERT ] /min 148.49+15.40  150.08£18.44  0.465 0.643
Z A5 0.886  0.642
PN 12(24.00%) 9(18.37%)

240 26(52.00%) 30(61.22%)

#HY) 12(24.00%) 10(20.41%)

IR AE 0.795  0.672
Wi bR 4(8.00%) 5(10.20%)

oL 18(36.00%) 14(28.57%)

55 I I E 9(18.00%) 11(22.45%)

DR 2(4.00%) 1(2.04%)

e A 0.123  0.726
= 18(36.00%) 16(32.66%)

1 32(64.00%) 33(67.34%)

ik 0.247 0.619
2 22(44.00%) 24(48.98%)

i 28(56.00%) 25(51.02%)
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P4 Bl T3, o FH i 1) R S5 A A A G
FHIAE . RJFH 1R, BEBOFRM, 45 17 1 5
B 0967 I7 s 1 1R K J1 24 100 mmHg (1 mmHg=
0.133 kPa) , 5 min J&7 , FFARAIE F8 3 O IR 520K &0 (LR
JAZ 35 BTG i H) 818 4 R R 77, 30 min/ik,
2 /d, 10 d M 1A
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T 7 L5 RS B 4 i ARG/ B UDORN BE L 1 4 M 2R 4
(Erythrocyte Aggregation, EA) 4% Ifil ¥ I A8 2% #8 #x o
XIF R BCDVTIE B 83, 7E AR fUs 7 d d-A 7k
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PRS2 TE R 5 Bl ) B ) 2 R A 5 1 AT DAk ST R R
B T] o (5) — 2B 3 T 1 3% -74 (GQOL-74) W43 H
FVEAG T TR S B 0 A i (DL BE s fa]
FfE R ) B AR AL S TIRE K 4 A FEALG BRI
e, BEI 100 43 45538 5 287 A 1% B it B 4 g . (6)
BE Fsf, 25K S 7 S 0 A R A 2, T X 4P B R
55 BTG R RED . I R = O P AR ) L B 4]
100%.

1.4 GitEFE

fdi 1 SPSS19.0 AR A4 X B A T 4 1A, T
ARG MR AR 2F A8 bR KR IE T Sl A [ A B
IF1H] . GQOL-74 Vo3 B REZE R AT e 4055 , DVT
R AT B 1R IRT I Ol S s B B R R 3R 5l 4y L
TR AT KK, P<0.05 N EFAH G FE L.

2.1 WADVT A T A& Ak IE R b 45
WAL DVT I A I A K 1 & A R 4K T
XFIEZH (P<0.05), WLEE2.

=2 MADVT AL TR RmAMAKIE R LB (%]
Tab.2 Comparison of deep vein thrombosis, lower limb pain

and swelling between two groups [ caces(%)]

2051 DVT L2l Jiee i
WA (n=50) 1(2.00) 4(8.00) 4(8.00)
X HEZH (n=49) 6(12.24) 12(24.49) 12(24.49)
Xl 3.953 4.966 4.966
P{H 0.047 0.026 0.026

2.2 FIE TR IMARIE FE . TR BT 18] 1 B i 18] bE 3%
SWELZH T R AR B BH /N T X BB 2H (P<0.05) ,
PRBa] A B i 8] 948 T % BE2H (P<0.05) . L33,
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Tab.3 Comparison of relevant clinical indicators between two

groups of patients (Mean+SD)

ikl I K/em  FIREED AR )/
MEELH (n=50)  0.54%0.15 7.84+1.47 12.2243.79
XHRZH (n=49)  0.61%0.18 8.58+1.31 15.49+3.32
i 2.548 2.387 4.642
PfH 0.013 0.018 0.000

2.3 FAIM KR FERS R b

TR, PR ZH A G IV T AR A R A F B, TC
W L (P>0.05) s TS , ALK B 42l
BT VIR BE | v B VIKG B R BA 357 [, {H R I ER 41
A LA bR B B AR X R A1 (P<0.05) . L3 4.
2.4 WL GQOL-741E4 b8

T 1T, PiZH 19 GQOL-74 P43 L8 , oW 8. 4e it
2B X (P>0.05) ; THUS , 4L Y GQOL-74 W40 8%

F4 MARETHAIRMRREFLER(F £ 5)

Table 4 Comparison of hemorheology between the two groups of patients before and after intervention (Mean+SD)

. 12Kl B /mpa - s 2[R VIR /mpa-s 4155 BY VK E /mpa-s EA

Rt TG I TG T THifE R TG
MELLL (n=50) 1.67+0.35 1.42+0.19* 9.36+0.87 8.71+0.78* 5.03+0.72 4.32+0.62* 2.62+0.38 2.08+0.30%*
Xt HRZH (n=49) 1.65+0.28 1.53+0.26* 9.39+0.83 9.05+0.80* 4.95+0.73 4.65+0.65* 2.554+0.41 2.324+0.29*
2 0.313 2.406 0.175 2.141 0.549 2.585 0.881 4.045
P1E 0.754 0.018 0.861 0.034 0.584 0.011 0.380 0.000

5[] 40 T AT L4, *P<0.05

T AT HE 5 (P<0.05) , [H X2 114 S 5 iy F X6 e
24 (P<0.01), W35,

%5 M GQOL-T4 P4 LB (¥ £ 5)
Tab.5 Comparison of GQOL-74 scores between two groups

(Mean=SD)
20 531 T T HE PiE

WL (n=50)
Xt HEZH (n=49)
i 0.557 4.904

279.14+24.35 317.36+22.11  8.216  0.000

276.44+23.79 296.32+20.53  4.428  0.000

PiE 0.578 0.000

25 MABREREEBRLEER
NLELZH FB A O P B IR 45305 7 O I = T R 4
(P<0.05), WLZ6,

33t ig

DVT & B2 BT BT AR AR i 1] [ 5 ) 8
UL A o A A kB3 A0 B A T B R R 1]
T AR N . A e 1 SCHRE 2 Bl
B ARRSETT I AR F ARG KM B DVT (9 K
. HHETDVT BT e 7 PR, 25 K=
J7 AL 22 2R OB X 4 37 BELA i, o S8 4R 11
PEARAR 55, mT L 25 42 T 0 B R 5 A 0 i, AR

6 MABERXIGRIBIRELELHI(%)]

Tab.6 Comparison of relevant clinical indicators between two groups of patients [ caces(%) ]

ikl P FEATHE AR R
WERH (n=50) 25(50.00) 23(46.00) 2(4.00) 48(96.00)
XJHRZH (n=49) 17(34.69) 24(48.98) 8(16.33) 41(83.67)
XAH 4.141
PE 0.042

RS KAE o R THAE BB H 05 B
FEE A7 BT I BRI I, £ 2E I AR BRI
RCHIR; T I DVT IR B 1l SEP 2 UL B RS 175
KL Z — A —E R R TR R R AR R e
e AE % i AR EE FY B RN B s AL BEAR A 5 24

BT R BSR4 s AL R
1 PATAR — g 52 R FErh XM 2 R GE 5] S
RO, HETIAH , SEP B IR T FE>50% Fl/al i Ik 1
FER>10% B bRifE . {H SEP ZIF LW KM, 5
FRAE AR P . n ] B R A WA A o L 1S
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R 77 oK 2 BT JR, 3 e Bk O 9 -5 A L YR A Rl 9 B
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A B AR B 2 Ve SRR L T A2 BN
",

i ITKORE 35405 I 9 2 ALY R B DVT T i
) =R, B FRIAENR X FAR AT
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FEEE IR RIE . Groot ZE SR IA 4R H A E T &
FH R DVT i % 1 %4 20.3%, 1538 i 4 F 19 Bt Bk
TG IT RN 5 0 4 B it T AR 2 2.2% . ARBFIT
K 11 SEP #ar il £ 25 1) A A %2 12.24%, 1K T 20.3%,
I 7E LAl 1 A28 SR AT T BB 3 Y &k
B 2.2% , VTR A 19 2.2%. 33 6 WO 5 1 T A
X FREDVT B & A BE R, IR BRSPS
B AR S5 B B e R E

e, AR 45 R L Rl T DVT JE
JIL TR N B 1 K A SR ARG WK A DE T Bl AR
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FWR He BE AT RE VI 25 A Bh T oicE B AY I IR AG 6
I R Y PE AE 27, AT R AIE DVT JE B AU
BE AN, T B A i B AT LA A 25 Je B8 6 5 O 2% i PO
AP AR SRR . DA 4R IR 28 SR 1 IR T A A
SEP REAS FRAL A H B YT AR S5 A FREDVT k4%,
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ST 8 o 5% i 22 L A0 2 0 DR 28 0 B Bt R BR T, £
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LI FAS 2, B AR IR A, B & T B T B DVT JE
Bo ARSI, TR 5 R e S RRU i ) R4
W] AR R BRI F IR DVT [ XU 221 X i
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