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H E

HE: BB TERBELEAREEE, N RIFEEW31E3Il(continue passive motion, CPM)FFE#HE
BYBIE ARG B ERATHES MR RERENE. ik WHE20165FE6 H~2018FE8 H BRHMUEE
BERTR. BRTREROGIFTAMESBRT BERReo BE, BEHLY AXRAIM] . MEH30451.

R R — R R AR, WRAR T ERESRS, MACPMALEATIIS. 240R B KA E1ER R E
KR iESIE (range of motion, ROM)ELE: . RFRAEI AR IE4¥2% (Visual Analogue Scale/Score,
VAS)BHTHIBYES . MBI IR E4 (Hospital for Special Surgery Knee Score, HSS)% B3 KT
RGREREBAT . VPSP EHEE. 558 WRAMEKRRECN10.7 + 1.2R, SRAGERREN13.1
+ 2.6 %, WELH 5%t MR AR bb A B TR] B 4845 (P < 0.01); WIS H BRAT R iE3hER110.2° £ 5.5°, Xt
HRAH H e SSTVE S B 892.1° + 5.8°, MBRASCTESNE H BT X RA(P = 0.0005). MEHARFELR
PORVASITESY5.97 + 0.234), 2K H4.65 +0.294), B3R K311+ 0214, BEFRN1.78 +0.244, 87
F2H0.91 + 0.234) . WIRARJG B 1R ES6.53 + 0.424), H2KK5.38 + 0.344), H3RKKN4.79 + 0.26
45, BB5RA3.15+0.1245r, F7RN1.89 £ 03445 . WEHARGVASITES BE KT HBAREHE1IRUE
Hys WHREAP=0.019; Rj5HE2RKP=0.005; R5HE3IRP=0.011; R/FFE5KP=0.002; Rj5FE7KP=
0.006). MEAKRGIRE M EIESZMNN23H], 576.6%, R AN4F], 513.3%, FR2H], 56.7%,

ZR1B, 153.3%. MWREFRFIRIIRIHEEFZMAN13H], 543.3%, BA8H, 126.7%, F 4441,
113.3%, ZA56, 516.7%. MEHAB LT HESHSSTEO B R NT6.6%, SER T BAR43.3%,
ERBGER N (P =0.0013). WEARFFERHRRESERIEFHEN200], 566.67%, EAFHZANS
B, 526.67%, AHER2H, 56.66%, EIHEENI3.34%. NBHARFEHEESRIEEHEN
1451, 546.67%, FEAFEENIB, 5H30%, NHEATH, 423.33%, BHEENT6.67%. MEHY
PR BE93.34% & T A RALH76.67%(P = 0.0009). 4i6: CPME—AMNEHEITHES, ER BRTNA
FERRRNR, NAGEEECERATERASHREENER, KN UEHBRCTRKE, Bk
KHERE, RRBESTESE, MECPMIX—IRERIGT FiEsH—B5%E, ARTIBHEIT#RE#S .
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Abstract

Objective: To investigate the effect of continuing passive motion (CPM) on postoperative knee
joint motion and pain after total knee replacement. Methods: From June 2016 to August 2018, 60
patients with severe osteoarthritis and cartilage injury of knee joint and unilateral total knee re-
placement were selected as the study subjects, and randomly divided into a control group of 30
patients and an observation group of 30 patients. The control group received routine early reha-
bilitation training without CPM machine, while the observation group received routine early re-
habilitation training with CPM machine for auxiliary functional exercise. The mean postoperative
hospital stay and range of motion (ROM) at discharge were compared. Visual Analogue Scale/
Score (VAS) was used to score pain. The Hospital for Special Surgery Knee Score (HSS) was used to
evaluate the postoperative recovery effect of the Knee joint. Evaluate nursing satisfaction. Results:
The length of hospitalization was 10.7 + 1.2 days in the observation group, 13.1 + 2.6 days in the
control group, and the length of hospitalization was significantly shorter in the observation group
than in the control group (P < 0.01). The range of motion of the joints in the observation group was
110.2° + 5.5° at discharge, and that in the control group was 92.1° + 5.8° at discharge. The range of
motion of the joints in the observation group was significantly better than that in the control
group (P = 0.0005). The VAS scores of the observation group were 5.97 + 0.23 points on the first
day, 4.65 * 0.29 points on the second day, 3.11 + 0.21 points on the third day, 1.78 + 0.24 points on
the fifth day, and 0.91 + 0.23 points on the seventh day. The pain score of the control group was
6.53 % 0.42 points on day 1, 5.38 + 0.34 points on day 2, 4.79 * 0.26 points on day 3, 3.15 * 0.12
points on day 5, and 1.89 % 0.34 points on day 7. VAS scores in the observation group were lower
than those in the control group on day 1, 2, 3, 5 and 7 after surgery, with statistically significant
differences (on the 1st day after surgery t = 2.418, P = 0.019; on the 2" day P = 0.005; on the 3rd day
P = 0.011; on the 5t day P = 0.002; on the 7t day P = 0.006). In the observation group, 23 cases
were rated as excellent, accounting for 76.6%; 4 cases as good, accounting for 13.3%; 2 cases as
medium, accounting for 6.7%; and 1 case as poor, accounting for 3.3%. The evaluation grade of the
rehabilitation effect of the control group was excellent in 13 cases (43.3%), good in 8 cases
(26.7%), medium in 4 cases (13.3%), and poor in 5 cases (16.7%). The excellent rate of knee re-
habilitation HSS score in the observation group was 76.6%, significantly higher than that in the
control group (43.3%) (P = 0.0013). In the observation group, the nursing satisfaction level was
very satisfied for 20 cases, accounting for 66.67%, basic satisfaction for 8 cases (26.67%), dissa-
tisfaction for 2 cases (6.66%), and total satisfaction for 93.34%. In the observation group, the
nursing satisfaction level was very satisfied for 14 cases (46.67%), basic satisfaction for 9 cases
(30%), dissatisfaction for 7 cases (23.33%), and total satisfaction for 76.67%. The nursing satis-
faction in the observation group was 93.34% higher than that in the control group (76.67%) (P =
0.0009). Conclusion: CPM is relatively new treatment concept, but is still exploring stage, the main
application range and the rehabilitation after knee arthroplasty stage, its application can promote
the knee joint function recovery, prevent join stiffness, improve the knee joint mobility, believe
that CPM will further improve the clinical treatment, bring joint surgical treatment of giant CPM
big step forward.
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1. 518

H RTG 7 B R ™ B R OGS MR AR B R BRI 7 1R N AR O B 4K (total knee arthroplas-
ty, TKA). ZFARITRAM, AR HBRH. N T R IR E RIS IhRE, — ARG & F TR
MRS DIRE SBR[ 1] ARSI R ISR 2d i 5 B L Wk AT BROCT RO 1K B Bk 3z 3y, H
FHE B AT FIA G IR A 5, IR R AN AR . Rrs g shis shoe 15 BEE % 8 T ORI UM e T8 4%
A RA G HEAT R RER 2. T FrE shig 3l (continuous passive motion, CPM)JT ik, EHL AT iE B[
SETEPEA B BEIR SR b, RIS B iE Bl T AT B AR 5 S SR PR K (m i, R i A e I AR, kS
DRER KIS I, DR OGBS URN O, SR OGS D6 R BB LR BE AR 0 8, 3B N G 49 DR 15 35 3
FE, AT e £ R OGS ThREARES o PRIZ TV w] A 28000 Ak B8 2 DR R I P o2 O AT DI e BRI 7 i
B R 5 WA TS ] S A BE R 16T — gt AT, e K& LT IR AR E RS I 2085 R [2].
AT R B ARG B, VR R NI SN A LAl R R R G T RE R SR J5
PERRVEor BRI B R, BB T,

2. MREFHE
2.1. MRMR
i PR RIS 2016 47 6 J1~2018 4F 8 J1 FRHICH I DR 45 5 IR 9 85 1 B 649 % AL RE R 45

P FFRAT B A e R B e AR RS 60 5, Bk 23 44, 437 4. 4ERS 55~7T1 %, F762.8+2.3
%,

MNFREFIHERR AR

PINFRUE: RS E LWL . DhRERENG . FOAT RRIRSC T BRI B AR; OITIRER AL, ToKE
MRERG, AFESNERENESN; INKIDIREREA LR, KAPER T

HERRARAE: R BEAT 7 OUBR TR M B AN TSGR MR K AR I Ao &R
A A AR i G . Sk LI SR SR AL BE (8] SE 1 (>14 d) -

22. H5AE

NI 14 I BE LB 730, 20 N g4 30 i) Xt HRZH 30 1), PRALEERZ RITES]. E#k. KL, BMI
S OLE RS 2 5 (P > 0.05).

23. PEAR

1) BRMCRERR: WIRAEAT — BB, WRAER TR RSN, A CPM HLEEATUIIZE; i
E R IR, PO BRI RHEAL S AR i B B 0 M PP I RS 2, BEHVEA 10K,
ICFPPAI ) AR PERTSRAAE, T B R E 2 UG, ME R ss T2
Vi, MRIEVFAETEOL, HEAR T H0T R3] ThRethk. ARG TRESIEH, W ARGEERIK
TG, HEm A e MES) . BRENAS R S . MRARIHE ARIE ARG H 2 Kl
BROIVE, NH CPM HLEEAT#ahiasl. MRyERIBEAT#shiEzh 1~2 W H, BLAARTEHLRSY 0°~120°7% 30
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YLl ATA A CPM MBI R HE ARG S 3 REARIGE 14 KELE CPM HLIIG:, f R4 e B0
B 40~60 78, HUUESERE Y 0°~30°, BEHMEIN 10°~15°, BTN A AR T L —kiIZR A
15°~25°, HIGMEHIYE . BRIAF BRI 95°~120°, MH 0°. AR MIERHR, iEahuhE bl E
R 2P AE

2) MERFehp KA EIRHE: LU A B3 R BR300 5= 7 4L A 3 OGNS B B (ROM) 5
S FHAR SR PE 205 (Visual Analogue Scale/Score, VAS) AT IR TR/ [4], X 2L 35 K J5 AS 5] I} [a) #5266
PEIRFE BEREAT I 2 , 570 10 43, 0 3 N Jedmlak, 10 43 e 2 s L FH IR 9% 15 T REPF 73 (Hospital for Special
Surgery Knee Score, HSS)xt & & (1) IR 5C 717 (1) e B U AT VRN, 70 100 43, L7 ANITH, Hrhygdm.
hee. WEENRE. WL LA JE R T AR e P AR 2 T H , e A /5 B2 H A B SRR P &1 B e 2 75
NISTE , AR 45 B BEE AR N: >85 4 N, 70~84 4 AR, 60~69 4 A, <59 N,
RFER = (R + R)EGIEL x 100%; S E 64 B B R A T 8 AT 1 d #H T A id i,
W5 100 43, >90 4) NAEH R, 80~90 7 AR, <80 s NAHE . FHIHEE = (AEEHE + &
A B E x 100%.

3) Giitrik: KA SPSS 21.0 AT THIE AL HE . KU LA Mean + SD &oR, RH t G50 TIRIT AT
JE AP LR, P <0.05 AZEREASGIHHE L, P<0.05 AEFEALGIHHE N, P<00l HEFH

HREG = .
3. &R

3.1 FABEREFHFERIEELE

MELAAERTRECN 10.7 £ 1.2 K, BB SRS 110.2° £ 5.5° A AR RECH 131 £ 2.6 K,
HBEI GBI E N 92.1° + 5.8°0 WEZRA 55 RALAH LB (M B R 4500, BA S EEF (WY vs
XA t=2.813, P =0.007); HFEER B CT SN LR, MERASCTESI B SR T A, Bf
Giih 22 (B4 vs XHIE4L t = 3.694, P =0.0005). W.% 1.

Table 1. Comparison of postoperative hospitalization days and ROM at discharge between the two groups
F 1. PABEREERREE BT ROM BYELER

2H 51 B B R H B ROM(®, x £5)
it HE 4 30 13.1£26 92.1+5.8
WS 30 107+£12 110.2+£55

t1E 2.813 3.694

P {H 0.007 0.0005

3.2. MAARBAREEES VAS SR

MELAARGE 1 R VAS 4 5.97 £0.23 77, %2 RN 4.65+0.29 73, 553 KN 3.11+£0.21 7},
5 KN178+0.24 4, 57 KN0.91+0.23 5. XRAARGH 1 KIKFHITH 6531042 4, FH2 RN
538+0.34 %, 3 KAN479+0.264r, FH5KAN315+0.124F, 27 KA 1.89+0.34 55, WEAR)G
1.2.3.5.7.d [ VAS PF K TR, ZRWEE R L ORESE 1 KM EEAH vs X2 t = 2.418,
P=0.019; RJ5%% 2 Kt=2.889, P=0.005; K55 3 Kt=2642, P=0.011; K525 Kt=3.281, P=
0.002; RJ54% 7 K t=2.876, P=0.006). W% 2.
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Table 2. Comparison of VAS scores between two groups at different time points after operation (x— £ s, score)

2. MEABEAREAEER VAS LB (- £5, &)

A5 k48 AJE 1d AJE 2d AJA 3d ARJE5d ARJE7d
MEEH 30 5.97+0.23 4.65+0.29 3.11+021 1.78+0.24 0.91+0.23
XA 30 6.53 +0.42 5.38+0.34 4.79+0.26 3.15+0.12 1.89+0.34

tfE 2.418 2.889 2.642 3.281 2.876

P 0.019 0.005 0.011 0.002 0.006

3.3. MEBXTREMRE HSS o RMFB LR
W22 20 975 151 B B A VA S A 23 1, 5 76.6%, BN 46|, 5 13.3%, FR 241, & 6.7%, =

KB, 5 3.3%. X R BE AR ORI 13 9], 7 43.3%, RN 86, 5 26.7%, WA 4 i,
17 13.3%, Z N 561, &5 16.7% . MELLH IR 10 FE 5 HSS W75 N 76.6%, &2 = T X R ZH11) 43.3%,

ERB G (= 3.814, P =0.0013). L 3.

Table 3. Comparison of rehabilitation effect of knee joint between two groups

3 MARERXTREMRILE

253 7k o R Gl % 5%
MEEAH 30 23 4 2 1 23 (76.6%)
X IR AL 30 13 8 4 5 13 (43.3%)

! 3.814

P fif 0.0013

3.4. FLAIFERRELLLE

WS A3 151 HE R P S R R O 20 B, 1Y 66.67%, BEASTHERECH 8 1, 15 26.67%, ANHECA
241, 15 6.66%, SN 93.34%. MELLH Y B M SRR R 14 ], & 46.67%, FEA
WEA 9B, & 30%, AWEE T U, (5 23.33%, EUHEEN 76.67%. WIELAY B &Y 93.34% T
XHHRALI 76.67%, %74 Giit4 (= 4.212, P =0.0009). W3 4.

Table 4. Comparison of nursing satisfaction between two groups [n (%), %]
4 RAFEHEELLR [n (%), %]

Hil % A A AR PO R
Mg 30 20 (66.67) 8 (26.67) 2 (6.66) 93.34
bagiiee| 30 14 (46.67) 9 (30) 7(23.33) 76.67
7 4.212
P 0.0009
4. g

BRRT R BB RE . R, AR AR WL R BN AR ORI R AR IO . i 3)
rHZALIFEZ 5NEREE), BRI B EE I HHAFMEO@RE. HAr T Er %
R IRTIIRAL, N LRI B oA B TT I3k — . (B SCIIRIEZIAT 60%[K) ¥ 72 A 5 -
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WIS AT, £ 30%0) &3 2 tH B Bl B O« PR JE SR IS I 75 R AP 3 b K R B R I
SRS, IR 5 T RE SR AR . ST % 3V Fl (Range of Motion, ROM) & 15 5% 1118 5 R 4ik frim it
(1iZ B INE A FE VG . ROM 2oy B Bd RGBS BN EER R, M. RS RHN T
P35 s A () JE R T RE[3] [4] [5] HA2E, HIT ARG KM R &5 i R AR S A4 2 F 6 B B 9%
T 520 B3 BEAT IR AIZR[6] [7]. BRAPIE IS a5 2, SRt LA BN R OG54 748 S I 2 )
B RRER, 540 B B RS TTE sh v BN B AR, A A T TR P U PR O T R R o B A
S 1 E A RO TS B IR RORE o RO B AR S5 AR S K AR LR  LAZE 2R B 2SR A
WA Je AT RO TR & 3, RMIRIATIRES 5 K AR . FEBIZ MR X T PN 52 S5 2 . WHBm
IR BRI S SN B2 AT DA RAEAT G BBUR, BORNE T RS M ARG E B0 H 2,
A PR LR B T SR A RS ARSI ok, BOR AR TE A .

CPM W8 H A id s B AR s AT RS, D JB R BRIV FE, B TAK A J5 PR Ik A4
TR, kg, PRIEIRGL. IS RORE M K AE[8] [9] [10]. BT 5hIE 5h T LU IERE & 3595 0B B s
Ay, ART R EBLE LN E F=2P 0 SRR = 0 HE s 2H 240 i 1) B AR A OGS D R
I R b AT LLWLEE B0 5905 S 2 2R 0 2R P A . BROGT AE M3 5o Jd s DL b L i BLIK B8
B2 BRSSPI B AT I T BRI ORI S DAk [11] [12] AR 45 R R, MRHERE 1.
2. 3. 5. 7d ) VAS PP BT X AL, FRERURILTS % 76.6% 5 1% AL 43.3%, 473 S F 90%
T XTI 76.6%, 2RI SR (P < 0.05). MR CPM iAH] 90 Fr F Al . B X il
B i (B35 B R T B2, RS IR RO R AR AR T X A, (R BERT (A T R, ERBERIT R
(P <0.05). £ AR, TAK AR5l & BEURMIEEH CPM HLEEA BudcE B R EIEG . 8
N R TR BTV AR B S 2, ARG T BERS ORI EE O RT8 S . 45438 241 CPM HLIE A4 g
i BB IR B R AT I T AR BOR o AR 0GB R Ji5 & BREEUR R 7E R W R ST S CPM WL T LA 3
KATIRERE, Sff B M, 1R B AR, B8 B R A B Rl AR A

5. &g

CPM & —MECH IR MES, (H2 H TR EIE R R G B, NV 3 28 R o1 B AR5 [
R B, JLR AT DR R G DO REVR S, Db oG A, SRR oG ah . IS CPM X —II&/KA
JIE D5, NRAAMHAT iR E KD .
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