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Effect of lower limb rehabilitation robot combined with intermittent inflatable
pressure device on prevention of lower limb deep vein thrombosis in

patients with limb motor dysfunction after brain injury
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[Abstract] Objective To analyze the preventive effect of lower limb rehabilitation robot combined with intermittent
pneumatic compression device (IPC) on lower limb deep vein thrombosis (DVT) in patients with limb motor dysfunction
after brain injury. Methods A total of 90 patients with limb motor dysfunction after brain injury admitted to Beijing Re-
habilitation Hospital Affiliated to Capital Medical University from December 2020 to December 2021 were studied by con-
venience sampling method. According to different treatment methods, they were divided into 2 groups with 45 cases in
each group. The control group was given routine rehabilitation training and IPC treatment. The observation group was
given lower limb rehabilitation robot treatment on the basis of the control group, and the two groups were evaluated 3
months after treatment. The clinical efficacy, National Institutes of Health Stroke Scale (NIHSS) score, modified Bar-
thel index (MBI) score, coagulation and fibrinolytic system index, lower limb deep venous blood flow mechanical parame-
ters, and the incidence of DVT were compared between the two groups. Results The total effective rate of observation
group (95.56%) was higher than that of control group (75.56%) (P<<0.05). After treatment, NIHSS score of obser-

vation group was lower than that of control group (P <C0.05), and MBI score of observation group was higher than that
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of control group (P<C0.05). The D-dimer (D-D) and fibrin degradation product (FDP) of observation group after treat-
ment were lower than those of control group, and the thrombin time (APTT) and prothrombin time (PT) of observation
group after treatment were higher than those of control group (P<C0. 05). After treatment, the mean blood flow velocity
(Vm) of popliteal vein, femoral vein and external iliac vein in the observation group was higher than that in the control
group (P<C0.05). The incidence of DVT in observation group (2. 22%) was lower than that in control group (15.56 %)
(P <<0.05). Conclusion Lower limb rehabilitation robot combined with IPC can effectively improve the nerve function

and lower limb blood flow velocity of patients with limb motor dysfunction after brain injury, improve daily living ability,
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correct blood hypercoagulability, and reduce the incidence of DVT, which is worth learning.

[Key words])

dysfunction; Deep vein thrombosis of lower extremity

AR, R E B R AR R B e
B A . BARAE SN R AR R W 0 kS | 58
IR R PR A e A o (AP |2 N 7 W S e
A7 A6 A ) 2 B2 R AR 32 30 2 18 W ik 3RO OR B i L B
IR T B B HELRE . R B § K U #2 T B (Deep -
veinthrombosis, DVT) & i #1 15 J5 Ji 1 12 3h 2 fE &=
R E B R W — M RGE, W BE LSl T
DV'T 5| & S P il # 2€ o i 5 S50 05 8 5 7R E 1
HEFR Z — b, dn ] B AT Rk i ek 35 i
13 )5 B A 32 3 T B B i A8 R R ik il 30 g 2
s DVT KAz R TG PR & BE 5 T i ] 8, [i]
FE50N A 2% B (Intermittent pneumatic compression,
IPC) J& T B ™ B R K I 4 19 5 FH 5 i - i ik A 3 0
Ui 1] 30T 0 S ARG YT 7S B 98 B M AR B L BTN
P IR it 3 2R AR T 2 T AbRER R
DVT #ips et ™, Bl 25 B 7 25 0 ol & e, T R
S ML NI P T i A58 B0 45 i 1 A8 52 A B A2 3R 9T
IR X /WNEZ NI N S vl S0 I 30) § P o[ A T B e
A i Sz s & A Tk B H s
SEAE O RS BT, AR R TR A
BLas NBRG TPC X i 3 43 J5 SR AR iz 3h D) fE B 6 28 &
DVT i 07 R - B &5 RS I
1 B{REFE
L1 — Bkt i o A il A v e BROAS B 2020 48
12 H-—2021 4F 12 J3 43 Be (9 i 463 495 J5 AR iz 50 2
B AR 90 M1, AR5 VA U7 5 vk 19 AN TR K 43 SRy X R
R EE A, A A5 B, B A4 B4k
MRI.CT #2457 M AbfE: OB E Ik
B I HAE R 3 d WABE. QFEITE 18~
80 A& ABRYER], @72 h PR TE M4 fr iR Ak Fa
Ak G A5 3 K S22 . @D R B Brunnstrom 23 11 ~
N#., @R Ashworth<<2 2%, © Fugl-Meyer iz 3l
e PPl i % (Upper Fugl Meyer motor function as-
sessment FMA) PF43<<84 43, O E R
Z. @QFXBHHEAM R AN, HIES 585 W E

Lower limb rehabilitation robot; Intermittent charging pressure device; Brain injury; Limb motor

B o HEBRARUE O G H M 1L W% | v A 2 | Rl il 45
AR . QWFLI AR IR Lo M. O FLHINGRR 67 Bk
Wit Y E, @FRE MR E . Ok TR AR
e BRIT T R . © 3 B U Kk AE 85 O E
BT SR AR AR A . O N T H- WA AW L0 IE
SR A EH . ©F IF LR &R 505 55U B
rge s w & . an i 208 1 <9 g/dL, 040 i R R <
3020 s FIAN ML T 40<<3. 0 107 /L ; W rpr ks 40 fifd 31 £k <
1. 2X 10" /L il /NAR T 50 <<100 X 10° /L5 7% B 5% 51 filf
B E =15 R A LR, iU =>1. 5 5% H
FWR, OAAFEEZSREZIN%HE. OS5 H
RS . AW 5E 28 5 B A0 1 25 B 43 o it 38 3 (/8 B8
% .20201107) ,

L2 ik XA T MEE %KL IPCIGYT -
OF NG« 8 # A8 A A R AE T2 48 h J5 R A] &
FERE 5 i 3h, 1 48 5 8 Bl sh I 2h BE U R i n
T MEC 30~40°, MR OCTT 90°, Ja il JF &5 90°
S B B 3 shis sh, B AR A R LR 55 0 5T
IR R U KOV A7 58 45, i sh s E DL A B it 52k
F2 o EAF DA /N DG B OGP A ) £ 7 52 3 R
W), & H 2B DY B 3 IR, AR ¥R 20 min, QIPCIGJT : %
FH E b B B 7 B AT BR A W AR = 1 TPC YR YT,
Bl B E R U MR, DR T 46 PR 2% TPC & f4 . 3
T8 B i R B SRS R R AT AR AR 1R
T4 R E ) 35 mmHe /MK 77 40 mmHg, KR
JE£ 71 45 mmHg, R IR E 12k 3 A, W
YL TEXT IR BE R b 25 T T R E AL IR YT« BLRR
SN I 1PC BTy J7 145 % IR 20 — 350, F S pL 2
NERIGIFUNR R N RO E LA A GRS . GR-AT;
Az Al - 18 A 3 B A B A AT PR A WD IR YT L N B Ik
& AEBE S S5 A5 BB 2 LS Ik =2z R R
H/INBR IR A B A R ) A MR 2R BN L o
0 I A O U T A e R LR A [ S A X R L
#r b I R ISR, I 2k R AR 96 & T I Egh iz
) iR D G I R - N s N 1 i o R VI S = I [E3



. 730 B\EREF 2024 55 A % 36 %% 58 Med ] West China, May 2024, Vol. 36,No. 5

1Y AR 40 min, 23HI1%6 3 A .

1.3 WMEARIR K VEM AR e O I R IT R B i
SERER T 2% . H W AR S RE 1 5 iR iz sh D g S5 IR T R
PO B 00 e B R A PRl o 2 R R BUR L H R AR
TG He 1 5 R G2 3h Dy e SR T AT LA Ik 2 A
R JBOU R E A5 RE AR H R AR TR AR O LB 2 3 D g
Hprnie R e B mE R TS (BAHA
RO /HBIEL (45) X100, 00 % = BARCKT . @ % HE
37 A 5% B A< P i 3% (The National Institutes of
Health Stroke Scale NIHSS) 343 : s 4342 42 43, 1 £
TIREBR A AR <4 Jp P B 4~15 43 VEJE > 15 g, ik
PHURE 2 o vR o % IO A (EL R R L YR YT T SR YT 1.2.3
AMAJE B FEREIRN I, @t R Barthel 48 %0 (Modi-
fied Barthel index MBD ¥ 43 43 45 [ T B4 L #1847
A AR PRy A B AT A2 ] /D3 42 ) L R B L 2k
A HER 10 N ES, B4 /2 100 43 H AR TR BE )
S 0 A E B T IRYT R RYY 123 AN R
B A BRI E . @ BE 271 R G468 b5 - OB 7 HT
KIBIT 1.2.3 M H A B E kil 5 mL, & THikEE
LB 15 min, 2500 r/min B0 EZ,10 cm &0 2F
BB L 2B WG CE 7E-80 CHEEfFARE, DL 4 H 3h
LI AT AL RS . BC-5180CRP s A= 7= 4l » i 15 % i
REEST B A R FD A D-— R K (D-dimer D-D) .
4 & [ % % 5~ ¥ (Fibrin degradation products
FDP) \APTT.PT. © F i B bk i 37 3 71 52 2 %4
KA 7 2 Wi (B 5 Voluson 730 Pro; A 7= 4
Wl : GE Medical Systems Kretztechnik GmbH &. Co.
OHG) K I & F 36 I7 /5 MG 97 1.2.3 A J5 T IE #
ik JBE i Bk % A1 i JKCT- 347 1M 3 33 B (Mean blood flow
velocity Vm) , fie 410 {2 3% 20 I & 3 Wiy 1A
ODVT %A 3 A7 45 AR i BT B biOoR o # 75
Hi £ Wi 28 A 6 DVT.DVT %A 1550/ 4149 % (45)
%100.00% =DVT %&/EH,

1.4 SEib2#03 0T SR SPSS 26. 0 #4: #4748 31 2%
SIS ARG IEZS A3 A T i TR DL (o £ 5) 3R, 4[]
Fe A FH I ST REAS ¢ K36 21 P9 e 3 BE X 15 119 R ¢
e AT R R o R A SR AL <1 B HUOKS
TAMERAE, A SF R TR LR Z ke ge, DL P<
0.05 AZFAGIT#E L.

2 #R

2.1 WHBH BRI E PR E M AR R
P i 5 45 A% B2 R B Brunnstrom 439 | 458 495 26 AU | 4
i JE IR 32405 &N e i a) L BMIT 45 — i 92 p) o 22 7
TGt 2 L (P>0.05), W 1,

F1 BWHBE-MAEBERI(X1072), (x£s5)]

Table 1 Comparison of general data between the two groups
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Table 2 Comparison of clinical efficacy between the two groups
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Table 4 Comparison of coagulation-fibrinolytic system indexes between the two groups

D-D(mg/L)

FDP(.g/1)

2571 n - - ; - - : ; -
IRIT T Wi 1 H wIT 2 H BT 3 H VBIT T BT 1 BT 2 H RIT 3 )]
WL 21 45 2.1640.22 1.85+0.190 1.5940.16% 1.4340.110 7.95+1.33  7.06+1.050 6.43+0.950 6.06-+0. 850
Xt R 21 45 2.1940.20  2.0140.13%D 1.9540.199 1.8540.217 7.99+41.29 7.71+£1.33  7.16+1.05Q 6.5440.84®
¢ 0.677 4. 662 9.722 11. 885 0.145 2.573 3.458 2. 694
P 0. 500 <0. 001 <0. 001 <0. 001 0. 885 0.012 0. 001 0.008
a5 APTT(s) PT(s)
Hoi n A ; - ; g ; ; ;
YR ITHI WwIT 1A WY 2 A BT 3 H YR IT I WwIT 1A BT 2 A BT 3 H
W gE 21 45 35.62+4.66 39.62+3.160 41.66+4. 620 42.06+3.520  13.16+1.55 14.06+0.85D 14.86+1. 460 15.92+1. 620
Xif e 21 45 36.06+4.82 37.26+3.05 38.05+3.550 39.95+3.160  13.19+1.41 13.55%0.63 14.124+1.05% 14.88+1.330
! 0. 440 3. 605 4.156 2.992 0. 096 3.234 2. 760 3.328
P 0. 661 <0.001 <0. 001 <0.001 0. 924 0. 002 0. 007 0. 001
AR AT . O P<0. 05,
2.5 BI4LEE FHORT IS H 2SI 0 2000 o
A e . N N IS ’ 0@ 1 4
ALY A U B L R0 B B N DK Vim 5 0 Soien| e,
. U N L @{E )
WAL LA 2 R R G012 B X (P >0, 05) ; WAL 413A IF 25 1500 =
1.2.3 H 5 T BoME s bk B bk 8% b #E ik Vm 278 T =5 8.00
X ZH (P<<0.05), W3 5.F 1, = 400
o - 3 e - 0'00 N, SRV > a S, >
*5 AHETERHKLEHNESHILE (x£s,cm/s) WITHT WITLA WIT2 A RT3 A
Table 5 Comparison of mechanical parameters of deep venous blood flow 27.00 00 - 5% 4
. . " 0l®) =+ 20
in lower limbs between the two groups = 25.50 !
g 0le) )
I 8 fik &2 24.00 ©
Al n A - - - EERE)
YT AT 1A AT 2 A AT 3 A 2 22.50
WEEH 45 14.26+1.33 16.52+1. 45017, 62+1. 58D 18. 06+1. 670 o 21.00
XFHE4H 45 14.33+1.42 14.52+1.63 15.05+1. 740 15. 85+1. 650 ’
_ _ 19.50
0. 241 6.150 7.33 6. 31 DAV : ;
' ’ ’ WOTHT ITUT T2 1893 A
P 0. 810 <0. 001 <0. 001 <0. 001
- T ik w 29401 - 5241
Hi n R - - T s 1 1
HIT WA wWre A wr sl £ _sg.00k D =t
WELH 45 22.62+1.24 24.22+1. 57D 25. 34+1. 660 26. 01+1. 820 ﬁé _—
XHRZH 45 22.82+1.33 23.05+1.52 24.55+1.850 25, 04+1. 78D g& '
¢ 0.738 3.592 2.132 2.556 S 25201
P 0. 463 0. 001 0. 036 0.012 gg 23.80f
a3 ANk 22 40 i i : ]
] "o wirlH wrzA sl HOTHT JTUT 2R T3
BEE 45 24.62+1.31 26.24+1.52927. 0541, 570 28. 29+1. 850 S :
WaRd 45 26 2451528 2T 0541 577 28, 2L 1 857 | FEATHIS TR AR AR Bk (AR E8 Bk . 85 51§ Bk 7 34 1 7% ik A T 4L
XfHEZH 45 24.55+1.26 25.04+1.76 25.85+1. 660 26. 94+1. 750
SHE
t 0. 258 3. 462 3.523 3.556
p 0.797 0. 001 0. 001 0. 001 Figure 1  Average blood flow velocity distribution of lower limbs popliteal

W SARMRITHT L, O P<0. 05,

2.6 WHHEAE DVT LAFRHK WEd DVT k4
FAL T X 4 (P<<0. 05), L3 6,
3 iFig

i A 5 3 B R R T Sk 0 A2 B B 4 ) 4
AEIN-A P& AN NS N

vein, femoral vein and external iliac vein before and after
treatment in the two groups

I SARLRIT B OP<0. 05; 5% M4 e, @ P<0. 05,

I 72 57 AR B R 5 B R L BUR R
SRR o PG 5040 2 R I R o A B T B AR
20— FRU A AUREAR T B A TE RE D B T RE
T ENE T Ak e 2 TR B RO T A e



. 732 B\EREF 2024 55 A % 36 %% 58 Med ] West China, May 2024, Vol. 36,No. 5

R6 WHDVI ZEELLE[n,n(X1077)]

Table 6 Comparison of the incidence of DVT between the two groups
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