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[(WE] HY TPESBS MZBES 51 5 T E LR 22 B (continuous femoral nerve block, CFNB) J B3 H 1%
ke (patient controlled intravenous analgesia, PCIA) X} 4395 & #t K (total knee arthroplasty, TKA) f AR J5 HE HI 3%
KB BIRMF W, Jiik 80 4] ASA T ~ M4 A7 TKA B HRBENLAFFRIE5 /3 CFNB Fil PCTA F2H , 819 3 d, ic
FARSE M BAAUZLIR I 43 (visual analogue scale, VAS) SRR R REC IR D 24, BRSO 23 M 5 iR T IRTIES)
A1) B B AT E R BN RN, LA AL JB B i B, &5 CFNB 4B 3 RJ5 #0832 30 91 5 8 #& (active functional
exercise , AFE) K 52295 sh T e M ( continuous passive movement, CPM) JRZS T VAS PE4HIKT PCIA 41 (P <0.05) ; 4% &
WH i B Z2 57T PCIA ZH (P <0.05) s RJ5 24 4872 h IR 2 3l M B KB HATE ALK T PCIA 4 (P <0.05) ,JF
LA R RIE SRS 1] T PCIA 2 (P <0.05) ;A BRI & A FRALTF PCIA 21 (P <0.05) ; SBE W E = T PCIA £1(9.88 +1.09
vs8.60 1.17,P <0.05) , £51 HHEEA LRI T]1 T Y CENB AR GHEBAURIE T PCIA , oM, AN R RN KL
AL, A A T RO T REW S, S W T &
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Continuous femoral nerve block guided by ultrasound united with nerve stimulator
for patients after total knee arthroplasty shows better postoperative analgesia and

functional rehabilitation effects than patient-controlled intravenous analgesia

Liu Dan, Min Su, He Kaihua, Wang Tao (Department of Anesthesiology, First Affiliated Hospital, Chongqing Medical University,
Chongqing, 400016, China)

[ Abstract | Objective To evaluate the effects of continuous femoral nerve block (CFNB) guided by
ultrasound combined with nerve stimulator and patient-controlled intravenous analgesia ( PCIA) for analgesia
and functional rehabilitation after total knee arthroplasty (TKA). Methods Totally 80 patients graded to ASA
I -II scheduled for elective unilateral TKA were equally randomized into a CFNB group or a PCIA group. All
patients received analgesia for 3 d. The visual analogue scale ( VAS) scores at rest, active functional exercise
(AFE) state and continuous passive movement ( CPM) state were estimated, and the tramadol dose by
intramuscular injection and the presses of the pump were recorded. Knee flexion angles at AFE on 24, 48 | and
72 h after TKA, time of first walk, daily walk times and the complication were observed. Patient satisfaction
was compared. Results The VAS pain scores during rest, AFE and CPM on 4, 8, 12, 24, 36, and 48 h
after TKA in CFNB group were significantly lower than those in PCIA group (P <0.05). The presses of the
pump and the tramadol dose by intramuscular injection were fewer in CFNB group than PCIA group (P <
0.05). Knee flexion angles at AFE in 24, 48, and 72 h when the pain caused by exercise was mild or
moderate ( VAS <8) in CFNB group were significantly larger than those in PCIA group (P <0.05). Daily walk
times of the patients in CKNB group were much more than those in PCIA group (P <0.05). The patients in
CFNB group needed significantly less time for first work than those in PCIA group (P <0.05). The side effects
in CFNB group were fewer than those in PCIA group. CFNB group showed significantly greater satisfaction with
analgesia method (9.88 £1.09) than PCIA group (8.60 +1.17) (P <0.05). Conclusion The patients
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who received CFNB guided by ultrasound united with nerve stimulator after TKA showed better pain relief,

higher safety, less complications, better functional rehabilitation and higher patient satisfaction than those who

received PCIA.
[ Key words ]
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continuous femoral never block; joint operation; postoperative analgesia; functional
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N T4 229 B # K (total knee arthroplasty,
TKA) 677 ™ OGP 8 W BRIEOC 1 C
S TR s AR R R R . R,
60% ~75% 1) TKA R J5 % 23 2 )y d Y
I, TKA 39 8 S A AR e T AR AR 1 i3y, AR 19
BURBRCR ML AR R B DI RE R RIRCR . Im IR
FHA I B 7 2047 4 B i Ik 24 B0 . OG99 15 R Al
2R MRS VR, AR, il TR B R B (pa-
tient-controlled analgesia, PCA ) 4 7R K5 8 J5) JR 245 U fig
fifi“ JRvs -1z 3 4 B SRR R R 7 A i 2 R B
PR RSN T, B T ROk 28 B i ) ) 2R sk
A, [N HI 24 5 B O e , A5 i 21 SR pil 28
PH 7742 ( continuous femoral nerve block , CFNB) %K
I RAFTS A BT L R, AR 2 A9 32 B 56 3 T4
TR A5 A R 7 UM g, CFNB Xt T
BURSCR RAR I D RERR S~ A3 17 4
W, T SR R DR AR B AR 19 14 22 [ 0 J) R
LSRR S T 259 BE R i L PCA i B RS IR
Gi—br i, A BT R R IR A P2 R AR A LY
CFNB £ RN T TKA (YR 58U, T 5 834 A = #
Jik %5 ¥f ( patient controlled intravenous analgesia, PCIA)
Lbasg, AT CENB A B0 24O 6 D B R &2 119 52 e il
LA UL R B B A AT T

1 SRS E

1.1 —ffH

WFFERT G0 ARRIE 2011 4F 6 ] % 2012 4F 12 J TR BEH
SEATEANI TKA ASA 4394 1 ~ 210 80 3% ( >18 %), HE
BibRifE : H 2 S iR 56, BEJRE ( BMI > 35 ke/m* ) (% Ifil B 75 55 iF
HESZHUREIRTT R BRI B B S R BN RERC A
WA B4 Excel £ ABENLA 43 2 20 CENB 41 &% PCIA
2 (45 40 ) . HUR T RARBOISZ RS, BEARN

¥ 8 A Z AR A,

CFNB £} PCIA 2H £ — i O LA, P AR 108 B i
TR ASA 390 A T IT R AE BRI B TR B ] 0k it
R[] AR (&7 25 R BB 25 R e 4k 22 S 5 T e i 7
(P<0.05,%1),

1.2 Fik

L2.1 REEIr: R SRRNE, P A B E AR EE
W AE A PRAE B Dk R, PR KA S B A TR IR AL
PP, LA AL IRBE (1% ~3% ) + FFEE kR TN TH B
SH[25 ~75 pg/ (kg - min) | ReFiZd KJB[7 ~8 pg/ (kg « min) |
YERrRIE , 4575 (] Wi o A .

1.2.2 CFNB  AxJpRiF5 S il by ] — 2L 40 460 14 JRR e I il 5
JL R BB 25 A R U R, SR A R 300, FE B
(GELOGIQe4C-RS #:3k , MICROMAXX, SonoSite, £ [E) 5| 5T
T 5 PR 22 % B s Jok <5 JBEah 4 J8) PRl 45 4, F IR B i B0 R O
2 cm, JRBNIKIMU 1 ~2 em Bfi5E 50 5 2% F) Z R R R
T BRI , 4 2 0 Bt (38 22t 22 A BH 5 /4 Contiplex; B Braun,
Melsungen, 78 [ ) % 824 Zfil 4 #5 ( Innervator, Fisher & Paykel,
BPE2) BOE 1 mA R0 R . E AT Sk o 30° ~45°
i1 AT T IR ST (IREE 2 ~4 em) o 88 58 )£ £ B2 B
AL, WEE 30 B Sk JIL I 408 WA 4 o e Ok 8l I BRI 384 b
£ 0.3 mA {75l WS 3] B 00 Sk LI 48 B 45 T 00 6 ) 4 2% F)
ZRKE 10 mL + 1% ZUR-R K 10 mL, 8875 E 5 B SR 2585
WOTGEph 25, [F] I WG 2 3 IR i 28 B0 P R 384 S 7 9 2 )5
AFE 8 ~12 om, Z35 [H 2 J5 E BN A . CFNB 20 2 B 7
9:0.2% FWR R A 300 mL, FFARE AT 30 min I 5
R ERE MRS oL, 558 S mL/h, R 80
JEZ5 2575 S mL, 8 E] 45 min,

1.2.3 PCIA  FARZEH T 30 min 247 PCIA % JH ¥ JkiE
B, BT 1025 B PRI 3 2 mL, ISR R 3 . PCIA
PRI < 11 & 2 800 mg, i LU 1% 5 B 100 mg, b ZEK #ir
5 mg KA IR KRG L O 80 mL iU, SRIR AL S« 1A
5 mL, FRHEAE 2 mL/h, FRYCH SR 45 257 2 mL, 8
i [E] 15 min,

F1 2HBE-MBERMLLE (n=40)

g et A L ENT ASA 5r4 I HAE SRR ] FAITH] ki RPEEER RAEDRR
B (B/%) (%) (em) (kg) VIV (Fi/75) (min) (min) Al (min)  Je I (pg) SR (mg)
CFNB4l  12/28  65.60+6.22 160.23+6.19 62.43+7.23  15/19/6 16/24  116.35+27.89 90.65+23.11 68.50+17.25 32.13+3.90 0.67+0.24
PCIAZl 1327  64.73:5.52 160.23:6.16 61.98+7.00  15/16/9 1921 114.93+27.93 88.53+24.85 69.43+19.9 33.38+5.11  0.68+0.20
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R2 2ABFEHR EIVRRERFENNDREBERS T AR BRE VAS S E (n=40, 2 x5)

215 4 h 8 h 24 h 36 h 48 h 72 h
CFNB&  #E 2.6+1.22 2.3+1.02 1.7 £0.72 1.6 £1.0° 1.3+0.8* 1.0+0.72 0.7+0.6
FEhIReHEk 3.9+1.42 3.7+1.22 3.5%1.22 2.9£1.02 2.0+1.12 1.7 +1.0° 0.7 £0.62
RS9 s D REHRR 6.0£1.02 5.4 £0.82 5.0£0.82 3.0£0.82 4.0x1.12 1.8 +1.0° 0.8 +0.6%
PCIA 4] A 3.821.1 3.6+0.9 3.420.8 3.020.8 2.8+0.8 1.4+0.7 1.00.6
EHTREBAE 5.9+0.9 6.1£0.8 5.4£0.7 3.5+0.6 3.220.8 2.8+1.0 1.2+1.1
FREE0 B T ReAR 7.3+0.9 6.7+0.9 5.920.7 3.820.6 5.6+0.8 2.9+1.0 1.4%1.1

a: P<0.05,%5 PCIA 4a1b4t

1.2.4  Rj5Wge R 3 WEEYS, T BRI 0L A R I
NE, RSB 3 o A B PR R, ARG R 1 B A
30 minfF G BT, T LA S it 52 100 mg ( Rt
<400 mg/d)
L2.5 ANjEifeilds  fER—-AALR0EREINES T
e, ARG 24 h JF 4R #E AT 8B G T 3 3 T 58 B R (active
functional exercise, AFE) N 4542 4% 3 2 GE#% 4 ( continuous pas-
sive motion, CPM) , JRURLA HME 15 5 LA e 5
B )ik 90° KA |
1.3 W
1.3.1 SEIIENL ICSE B E ARG 4.8.12.24 36,4872 h ##
B AFE K CPM ARZSF I AEREAL (visual analogue scale,
VAS) 145, 0SB 25 8 e He OB A ek Fs vk g K it
Z i,
1.3.2 PifgkEA I0RAR)S 24 4872 h BEAEATE
PR RIRRE VAS 1¥43 <8 43 A AFE RS T BRI iR
Ja B R AR RIS BB ) B H AT E AL
1.3.3  BHWEE L5 B BUR ORI RER 1% O &
B3 BEIX =5 AN A W R (R 4 43 ) AR R (12
O3) RO 4r) (6 4) AR (3 1) o
1.4 it o

I SAS O. 1 ST FKIE, HRRVERLL & £.5 0, TR
DGR HRRVER AL AR ¢ KRB R
BOGORHLI) L BER T X K S s DM - PR ] I [ 158
USR5 DN R 7 225087 o

2 HR

2.1 REHRZE

CFNB #H B B 7E ARG 4.8.12.24.36.48 h # & AFE
CPMUIRZS Ay VAS P43 i K F A B 8] s A RDIR S PCIA
H VAS /(P <0.05), RJF 72 h i FE# ERETH
VAS W4y 22 R RG24 L (P >0.05) i 7 AFE J& CPM k
BT B8 VAS 374> [ 8 h, CFNB 4 | 2 ik T PCIA 4H (P <
0.05), W2,

R3 2HBERFHBREAZERY ARURERBKENAE
HEDEFERLLE (n=40, 2 +5)

15 BURA I BUR AT R i T 25 i

B JEGH () JERE(K) (meg)
CFNB 5.18 £2.99° 4.15 +1.98° 66.0 £47.0°
PCIA 24 7.48 £2.40 5.90 x1.66 127.0 £70.0

a: P<0.05,%5 PCIA Zartc

CFNB 2 8 25 0 2 e TR U0 A 28 TR s UL
TEST i 5 22504, 2 B35/ F PCIA 41(P <0.05,%3)
2.2 REBBAREIBRBEHHER

ARJ 24 4872 h TEA L HEESCR (VAS $F0r <8 73 ) I
AFERZS T, CENB 4 83 S8 <10 J il £ 2R T PCIA 4, 22
FAGFE (P <0.05), WK4,

R4 2ABERBTEMERXTE#HAENLEER(,n=40, x£5)

251 24 h 48 h 72 h
CFNB 4| 29.3 £5.2% 49.7 £5.0° 78.1 £4.3%
PCIA 2 23.0+4.6 33.8 4.1 72.6 £4.6

a: P<0.05,%5 PCIA bz
CFNB 21 5 3% FF- 46 T R TE s ) 5 PCIA 40, 4 H AT
ML T PCIAH, 27 A G H#3 L (P <0.05) ;1 H, W
BOR TIREVK R K BT E A T T 4R A TR R, CENB 4l B
=T PCIA 4, 2R A5 E L (P<0.05), WS,
K5 2HBREAREEHIRBEEEHNLLLE (n=40, x £5)

a0 Il IR i HATE WL
it (d) WE(K) (451)
CFNB # 2.48 £0.78% 2.10 £0.742 9.88 +1.09°
PCIA 2 3.23 £0.62 1.68 +0.53 8.60+1.17

a: P<0.05,5 PCIA 4arbdx

2.3 ZRAMWIFN

SR R A PR T R bR 0 i JE A A R
AN BV . CENB A 4 4 58 3 R il 3B 7 AN 3& , 2 41
SR AR TR , ORI S BE TR | LM B Ak & SR
2SR X8 B SR R S LR KA, A L R kA sk
. PCIA 4B HVEIER A 3K T0% (28/40) , 37 + .0 MK ik
RNy 40% (16/40) , 25 T-45% 11 AT P ARUA ZE FROGE AL B E bR
142K CFNB 2 A R SR R AEZAR T PCIA 41 (P <0.05),

3 it

TKA J 7= Az 19 P 23 W1 S 2 Wi R s S8 R 5
THRERIIRIE , 1T LA A A S SRR X B O 1 T RE SROMR
oy ts, e IR E A X AR I R e
R BURARES T 2T RS I 54 B T B7 LA A RS
T B SRS Sy RERREAG | Dok TR A DK I e A A AR S o fifd
He S DT 20 5 e i i) B AR i 2 et )

R R B A 5 480 7 20f 2 B bk i 25
Tra HEAS DY BRUR B e 22 BELAR , 10 -5 TP A LG, MRl
i AR T R wamook f o i e B BRAE A =
UER I RAEAR R, R LAk G A2 24 W) A P Y 1R it
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J R AR LRI BN 2 AR TR S A R
ML R UGS FH o SR, #ih 8 BHL Tl 5 5 2 )
e (C AV S G W T 2R 2= R e o d e a N
B TR R N AT IR T ERR S A RR S,
VAT PR JR R 25 AE AP 22 JR L se 201 i, R AR IR
ZERNASE A 2 AR T LAYE HE S 7R i 2 45 40 S 2 il
68 JRy R 245 W45 LA A 1 I e 2 8] L, DTG B 8 03 /D Jeg
FRZG 1Y & i L RE e B T R R A ST S D
Hi1 28 BB A B G LA K S IO 25 15 T A IS N 28 453405 4%
JERAE , BUE ERvE i 25 B | T B8 4 B st a] , fRE
THURICRE

AW iz AR UL AT AL J7 AN B I & D %
D2 en AP0 s T — AR AR 7 0 A 28 A RS R 2
T X2 118 A8 2 R A SR Ao A T 2 BEL R B A A
o 2 L T SR 5, o 2 P /N I X6k 328 s et 422 BT 52 T
INBJRIRRZS S R N BEAT U L B Tl Rt
LEW sh IR MRS S CFNB 2 PCIA (1) VAS PF43
SRR ST S A RO R RO SR AT ER AR, DT EE N
ST A RSP T PR 7 =X R E R
NERIEE /RN AT

Ng 210 (58 ih R PCIA 5 CFNB %t F TKA £
F AR JE IR RO AR S, SR M FATT A 5T & I8 CFNB
TERER AR 7 T PCIA, A B & 4 A%, 5
Paul %1 ) Meta 2} S —50, TARAT T B2 &
B RS TR UR 70 5 14 Jmy JRR 2 R4 7 R 22 BEL , A AR
Hu Bl 1k T AMNE K P AR AR R & A A R TR S
PR T 2 ] R o 425 SEL 9 30 2o AR SR RR 2
T R R T M B B B N i, RR RS Y FHL
WIS SIS, WA RN R EEY . 5
PCIA #f L., CFNB 7EAR J5 9T 48 h PIXTF#EE . 3250
IReB i M S S D BB HR RS T B R YA
PeFss MAEAR S 72 h, AL R SR FE i BRAS T
Zoll, BfFEERET , ANE R B TIRe B L 2 +F
Sk s Re B Mk, CENB {154 T PCIA 20, H 5 X AT g
R — ARG 2R H B4 —E 1] BR ], TKA
AR5 48 h J5 # BRSNS AR R B AR B gk B 0 i
TR 0 P 25 BHL T R R JRR 24 A 7 F R T A
1) Sk (M S/, R 1% [ ) BEL S FRE ot 28 e /M iz o 22 11 A
fLAZ:, T L, CFNB GEf% BH I 52 fiff 75 5 1 i S iz
R, CHAE G i o R A E K. T RAEH
F )RR, CEFNB 2 A Fg HE Sk 2 %0 Kk S5 R R
KA R BAK T PCIA 4, 2¢ ek KB B 32 1k
K, FEmekss 7B IR

AW K IR, CENB 20 BB EHFEAR 51T 72 h . F )
DIREHERCHAIR ST BB OC 7 J ith £ B2 K T PCIA 2
R, 3k B PAR X R J L H R OC D e & Y R

ARKEFEI, 5 Carli 2 (1 fFFE 45 F—3, CFNB
4B H RIHED 4R N IRIE 311, UEHA AR 5 208 1Y ™ AR
JiE £ 0 RV OGS T BB K A A0 L i 5 Tifeld 20
IRFFEES R —B0, PRI R 4 i AR S B0 X 2 T e
SRR R B XA R VR o S XY 0 D) REER
& TKA fBE A G BT D AR IR &7 3 7 1Y) 31 252
PN T TR R 2R TR 4 AT O
RESBRER'' L BEIG R, IERh 2B N RE S TE AR IS B
A R it iz sl I 8 nd LR 2R 28 [R) B B A5 3 5 1ML
TR B A3t S I VR G B 0V L i LA gk /0 SR 3
AT T BT I T Bl o 3 1) 8 e B g 7 e
FHYSH ) T I 28 PR AR TE A S5 R 0158 1) K 4B
RO [ R T A8 AT SR R ST T R ko SR,
Tfeld 250 } Salinas %' i 5% H11A Sl CFNB X T4
AT EE K 1A B I 0 3, B0 DX T T I 4 1T R
T E—2L I RAF ST IESE . PCIA 4H 3 B T UM AL
HRRAE, VIR IO R SR AN )N A v T
DIRE Bt , AOE I T AR5 RGOl I A 0E BT IR
F IO LA P XURS: | T8 AS ) 567 D e A sk &

ARHFIE ARG T HEALGT B O, Ak AT H
L RE SN R iR 2% Bl H oG F CFNB HF
TKA A J5 -1 95200, 10 % 28 2 59 K BUS 754 15 1k
— T

g LTk, 5 PCIA AL, 8PS B b 28 ) e
{2 F () CFNB 4 R+ TKA AR J5 501485 (1) 2 4
1 R AR AR RS (R I R D RE BB M, LR RN
KRR, BT R G N, R Ry TKA B3 AR5
PHAR AR 7 X

S E 3k
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b, PO A TR A, R P 2 R L AR (] B
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