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Effect of continuous passive motion combined with intermittent pneumatic compression on

functional recovery of patients after total knee arthroplasty

TU Xuezhao, HUANG Zhenhuan, XIE Jianhong, QUE Wutang, LAN Weibin
Department of Orthopedics, Longyan First Hospital, Fujian Medical University, Longyan 364000, China

Abstract: Objective To analyze the effect of continuous passive motion combined with intermittent pneumatic compression on
functional recovery and prevention of deep vein thrombosis (DVT) in patients after total knee arthroplasty (TKA). Methods A
total of 84 patients who underwent TKA in the Department of Orthopedics, Longyan First Hospital, Fujian Medical University
from June 2019 to December 2020 were enrolled and randomly divided into observation group (#=42) and control group (n=42).
Control group was treated with continuous passive motion and routine nursing, while observation group received intermittent
pneumatic compression besides those treatments in control group. During the treatment, DVT status (lower extremity venous flow
velocity, postoperative DVT incidence and venous thrombus diameter) was analyzed; and the usage rate of anticoagulants,
hemorheological indexes, range of motion (ROM), generic quality of life inventory-74 (GQOL-74) and patient satisfaction with
nursing services were recorded. Results Compared with control group, observation group had lower incidence of DVT and usage
rate of anticoagulants (P<0.05), greater deep venous flow velocity of the lower limbs (P<0.05) and smaller DVT diameter (P<0.05).
On the 1st day postoperatively, there was no statistical difference in ROM between two groups (P>0.05). On days 7 and 14 after
surgery, the ROM of patients in both groups was greater than that on day 1 after surgery (P<0.05), and the ROM of observation
group was larger than that of control group (P<0.05). The intervention in both groups resulted in lower hemorheological indexes
(P<0.05) and higher GQOL-74 scores (P<0.05) as compared with those before intervention; and after intervention, observation

group had lower hemorheological indexes and higher GQOL-74 scores than control group (P<0.05). The degrees of satisfaction
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with nursing intervention in observation group and control group were 95.24% and 80.95% (P<0.05). Conclusion The combination

of continuous passive motion and intermittent pneumatic compression for patients after TKA can improve hemorheological indexes,

reduce the use of anticoagulants, effectively prevent lower limb DVT, and improve patients' quality of life and satisfaction.

Keywords: total knee arthroplasty; continuous passive motion; intermittent pneumatic compression device; range of motion;

deep vein thrombosis
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Table 1 Comparison of baseline data between two groups

fatx WISELH (n=42) XIIBA(n=42) Xx'efli Pl
PR (%) ] 0.489  0.484
5 28(66.67) 30(71.43)

‘e 14(33.33) 12(28.57)
AEIR/% 58.25+5.43 59.22+6.16 0.604  0.547
RS EU/kg - m? 24.26+2.26 24.26+2.14 0373 0.710
SRR /A 3.12:+0.44 2.96+0.56 0.573  0.568
A Il f/mL 104.44+10.09  102.95£9.74  0.748  0.457
HEVERT ] /min 148.49+15.40  150.08+18.44  0.465  0.643
PIRIAI (%) ] 0.886  0.642
KT 10(23.80) 9(21.43)

FKRABHETT R 12(28.57) 14(33.33)

BT OCTT R 20(47.62) 19(45.24)

1.2 Fik

AW ZH B AT TKA, B 5 R BT BEZ53R 7,
PATRBEA G DVT IR, RIB ARG 1 d FFIRR RESCTT R
ARUIREB . BRAE T O R OICE T YF-200X 7
AESCTT A #% (CPM, BLMAZ LI 7 g A BR A 7)) i
3R OB BRI OCTT ) S& T RpEepl sl 3 b AR A
H& CPM MLFT B R Al L B, FR 2 s Sy kol bk
A FLIEE .. TS CPMAIL, JE%EIE shAGTE R 0°~120°,
M E(0°~30°) FFU , — K (01 35~50 s, Fe A 2 hy
FHIGER 45 s, T HEBE nT I8 0°~4°/s , BB INTG Bh
H 38 5o~ 10° 1 29 A\ iR 32 R BE , Rkl 25
FE T ERUIZRAY A BE 100~ 15, 38 N BE 28 i,
VLR ] 2L A2 0 i, B >90° L 0°, Yl 450K
HI P2 EIP, T/ BB ANTE R AT BB & i
P, AERER LA N AE A BHRLG2 Y, 199K 30 min,
2/ IR 2 SR . R R RE DG R AR AT LA AL
HMPA @A AR 51 i X R DVT
A TERRIT . dRel [iR%ST , L AR DE R
e ST AR Y 25 7 6 R 2 4P S il A AR AR 48
FH MR, 1A RS EEREKE G, 1S
[EES
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MRS 20 7E % B 20 ) FE il L 4 B TPCD 047110 .
3% F Flowtr on Excel AC550 % IPCD ( F M 2 FA B 7 £
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1526 , i8] LASEFTLE R E 15 B IPCD XA , DT A3 R L
Bl BEBOEEMY , R4 53 0T A R AR TS
LA TR RS | AR fog M [ R FH 2 30 o Al 7 8
BB RS (RTEN 2 FHENE) . HER T
SRS R, A RS M B O, 0
TG I RSB, S 80 E R ) 40~45 mmHg,
[E] B S min 785 1R, R 4ERE 10~15 s, AR 2 A Tid 22
R, 1 ZENE A I 2 42 BB -/ VB - IRy, i foff
TR R ZAEE . B H 33K, FHIK 60~90 min , %
2L 7~14 AR BB FE RO TR 14 d) . f)q,
L5 FR UL IR R IR 15 R AR S i RS X T
TR & A DVT W 45 T XHREIRYT , T ifAe: e v 25
FERAE, IRl Zif) ] SR Bz A ANTE S LR IRYT
1.3 JMEIEFR
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CF Bk s ARG DVT & AR & ER ik iAe 5Az) ,
PUEELS Y FH AR MR A A8 bR OGS e s sl
(ROM) A 775 it f: 4274 (GQOL-74) "™ L K s 7 FE 1%

. (1)DVT H &A1 I . Homan M1 FH M 5 2238 #h 48
FUEBAEAE FICDVT . et ALBE ARG 7 AR T
JRc kI ARG DVT & AR DL K AR B . (2)
FEASMZH AR S5 14 dBiBE25 i 115 (3)ROM: {56
TG BIEAR TG 1.7 .14 d I AN ST 715 50 LA S
YRJE BT E BN BN R iE SR R L (4) MR A2
SAEbR SR I HT100 794 1 Sl g i A2 A GRS e 4 2
BTASCERAT BEL 2 w0 ) 00 A a0 P i ROR B | 4 il AP/ v B
YIKGE LLA0 R 4E (EA)  XF PR DVT (i, fE Mk
TARE 7 AR . (5) GQOL-74 ¥F43 : I TIFAk T
A UG 14 dJ5 B E A FEAE S TIRE 6 2 R FRALG
PRIHE A5 B, R0 100 43, 1593180 25 Ferm A 1
SR, (6) HBERT , U R VR R PRI
1.4 Fit=H=E

FISPSS 19.0 BTGt 50 0 A5 B IE A AT Y
T TR B B AR i 22 3R AT R 50 5 TR
(%) AT KT . P<0.05 W ESAGH4E L,

2.1 FAHBRHRIERISIRE R L8

WELZ T R DVT & AR BUsE 259 R8T
X HEZH (P<0.05) , [] B R R i ik e 3 R X B 4
(P<0.05),DVT HAR/NFXTIEZH (P<0.05), L3 2,

2 MEBEIRAIERIERLERF(%)]

Table 2 Comparison of clinical indicators between two groups [ cases (%) ]

2051 n FHCDVTRAER HisyMiiE T BaRH kiR #E/cm-s!  DVT HA%/cm
WEEdl 42 3(2.00) 4(8.00) 25.14+3.47 0.32+0.11
MR 42 7(12.24) 12(24.49) 22.58+2.31 0.49+0.17
Xl 3.953 4.941 3.979 5.441
P{E 0.047 0.026 0.001 0.000

2.2 WAEBROMELIERELE

RJG1d, 4B H I ROM F#%, 22 5 0401 2F
B X (P>0.05); RJ5 7.14 d, P4H 5 1 ROM 2 5.
KT ARG 1 dEROM(P<0.05) , HALELLH KT X IR 4
(P<0.05), W53,

=3 FHER ROM THIFERLEE(C, +s)
Table 3 Comparison of ROM between two groups (°, Mean+SD)

451 n ARJF1d NEA AJF 14d
M 42 64.54+7.15  97.84+4.47%  112.82+3.79*
XSTHRL]L 42 64.61£7.18 94.58+531%  108.49+5.32%
2 0.044 3.043 4.296
PH 0.964 0.005 0.000

S MNAJG 1 dHEE,*P<0.05; SANAR)G 7 d HL#,#P<0.05

23 MABREMNRRTEERILER

AT, PHLH IR AR AR bR I HORG B 4 i A 5
YIKGE A= T UIRG I EA UE R IA G245 X
(P>0.05); T-HU , AL MR AR FHE bR I HORG B |
A IMARG 59 ARG BE 4 I e B UIRG B2 (BA Y 3T TRl
A8/ N(P<0.05) , HAWERZH B AR T%F BREH (P<0.05) .
W34,
2.4 WAEE GQOL-741E4 L

T, 2 L s R oA geit2e i L (P>0.05) ;1
G, W6 2H B 19 GQOL-74 V¥ 43 ¥4 8¢ T i A 42 5
(P<0.05) , HWEE4] = F X BR 4 (P<0.05) , W3 5.
25 MABREFEEBRLLE

NLZ2 2 110 3 7 B v 16 BR 4 (95.24% vs 80.95%,
P<0.05), i 6.



- 758 - i B B R 554045
F4 FHEBEMBREZER (725)
Table 4 Comparison of hemorheological indexes between two groups (Mean+SD)
a5 I3 K /mpa - s A MR BT YVRE B /mpa-s A5 85 YIAS 2 /mpa- s EA
Zl n
T THifE T THifE T THifE THHT TG
WAL 42 1.67+£0.35 1.42+0.19* 9.36+0.87 8.81+0.78* 5.03£0.72  4.32+0.62* 2.62+0.38  2.08+0.30*
X HEZH 42 1.65+0.28 1.53+0.26* 9.49+0.83  9.05+0.80* 4.95+0.73 4.65+0.65* 2.55+0.41  2.32+0.29*
tfl 0.289 2.213 0.700 1.972 0.505 2.380 0.811 3.727
P 0.773 0.020 0.485 0.022 0.614 0.019 0.419 0.001
L4 AT ITHT L, *P<0.05
%5 FH GQOL-74 T EELEE(4Y, T+s)
Table 5 Comparison of GQOL-74 scores between two groups (scores, Mean+SD)
GQOL-74 P4y
451 A PH
! F iy TR
ML 42 279.14+24.35 317.36+22.11 8.216 0.000
X HE2H 42 276.444+23.79 296.32420.53 4.428 0.000
t{E 0.557 4.904
P 0.578 0.000
6 MARBERERRLBLAI)] P AR FENLT T, G IR AR 2R Y AR SR 4
Table 6 Comparison of patient satisfaction % EZT? 7& E 1d Wjﬁﬂ == %‘E/‘J ROM Hﬂiﬁf % jE"Jr jT:éfjJr%
between two groups [ cases (%)] . PR . .
B BX(P>0.05)., EREX HEZ R A IPCD B HTEAR G
2] n WE AW R WEE 7,14 d (1) ROM 4 1 2 TR HLA R REOCTT RS A 18
WA 42 33(78.57)  7(16.67)  2(4.76)  40(95.24) Z . B T ENR A T AR5 0 1 s 8
XJ BEEH 42 25(59.52) 9(21.43)  8(19.05) 34(80.95) MRS | ML T B B A, T Ik 7 1M 7 22
2
X {{; 4141 PR SO TR 5 %2 DVT . fEAHIE
12 0.042

DVT &4 Jals i 25 BRI W ARG i,
EEA 5| &M SEBOET . DVT & FIF AR i E]
I 7 1 DL RE , H BT JS U87 DVT T3 SR 2 e
S RSP AR IR T BURVER R 7 Bk 75 B
DVT, Al 45 A ARG B A0 i i, 98D AH DI BAE
XFF TKA F ARG, A A R it Bh TR
Ek e, f2 S MRS , A R R DVT, $2 5 &
TR A

HRHE A DVT Fp it A, & F AT (DVT fg
BB 2 I RERRMRAE) W BT OB 3 1K | 2 I
[k IPCD 45) Je 254 i, e rbid o R BB G 1 B AR
AU T T R B, A A R AU A T IR U Sk LA
SRR B B 1T AN NI 5 OCTT 12 B LA K
KT iz 3l f Bobath #8 T2 )y, AR 8E T R Ik Il 9
PREE T LR DR, U5 BB | ILIAL LR D1 (RS A
LR ZE 45 , IR T S TG 2l , DT s XSl i i g 27
AR ML S5 1 s P K, e 2NN 4 By MUV RR, T B

S RIEZD O VA1 I B TR = D =11 R R Ao = w7 .2 i 1 ]
I /), A GQOL-74 P43 Y% T 1A I S B v
(R — 20 22 R OC T B 4 4l By IPCD T i £
DL AEPRMEE L TR RO T B A 1A,
HE7R TPCD A0l R il B 1 BUSCR

IPCD FIFEA 58 S IR R , F
B /INBR BRI 1 Tk, a2k B A 1 O 21 1
FRTE ) X6 T PR N 2 A% D e B8 T Jig BB
17 LD AT 4 A B A 4805 0 O AL 9 5 7 EX% 94 114 [
i, PRI 1] —AN 7 [l sy, Al bR I A i 517
TS ML , A SO TG PR DVT "2, Groot 4%
A A — 0 (R AN AT PR BIRS 2 2 s B A
PR G- S YTMHEEZ MR 18 2 5L LI, 6%
(682 #1111 44 2) A SRS K AR A2 ZE(VTE)
22 B I DVT, 22 2 5835 BRI 2 74
AR A B S , VTR . DVT 5 VAEAEFERANE, 3 H.
RIS 5 Ak 2 T 1) (8 FH =22 [ A DI
X DVIT i KU 8B4 56 38 FH % 8 Az 35 IPCD
A BhF BRSPS 25 9 R R &, 08> DVT &2
RO ORI AR BN 2 BEOCTT A AR i B IPCD
THEE R DVT R AR Pyl 35 AR, [~
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JRCTR R KR BE R, DVT BAR /N DL ESS RN E
RESCIY B AR 5 IPCD A] ik — RO DVT %2R
A IR T LR AL A bR k> R TPCD
TR A T Ty, AP B TPCD - HiE A Y B
SRR S5 AR

Lf BRI RES YRR AR B R 5 RN TKA
ARG A AT LA MO AL A8 b, BT 2 1y 1l
P AT T I DVT, $ g F 5 A 15 b R R
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