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Province, China; 2Second Hospital, Shanxi Medical University, Taiyuan 030001, Shanxi Province, China)

Abstract

BACKGROUND: There are many multimodal analgesia schemes in perioperative period of total knee
arthroplasty, but there is no ideal scheme.

OBJECTIVE: To explore the effects of multi-mode and preemptive analgesia on analgesic effect after total knee
arthroplasty.

METHODS: 120 patients with severe osteoarthritis who underwent unilateral knee arthroplasty were enrolled in
this study. According to different analgesic effects, the patients could be divided into four groups (n=30). In the
control group, no corresponding analgesic measures were found before and during replacement. In the
preemptive analgesia group, celecoxib was orally taken before replacement. In the cocktail analgesia group,
cocktail was periarticularly injected during replacement. In the multimodal combined analgesia group, celecoxib
was orally taken before replacement + cocktail was periarticularly injected during replacement. After replacement,
intravenous patient-controlled analgesia pump was applied in each group. Active flexion range-of-motion, visual
analogue scale score in the resting and active states and knee Keen Society Score were measured at various
time points after total knee arthroplasty in four groups. Adverse reactions were recorded after replacement.
RESULTS AND CONCLUSION: Active flexion range-of-motion, visual analogue scale score in the resting and
active states and knee Keen Society Score were better in the preemptive analgesia, cocktail analgesia and
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multimodal combined analgesia groups than in the control group at various time points after replacement (all P < 0.05).
Above indexes were better in the multimodal combined analgesia group than in the preemptive analgesia and cocktail
analgesia groups (all P < 0.05). No significant difference in above indexes was detected between the preemptive
analgesia and cocktail analgesia groups (all P > 0.05). No significant difference in the number of cases affecting nausea
and vomiting was detected at 2 weeks after replacement in the four groups (P > 0.05). There was no deep venous
thrombosis of double lower limbs or necrosis and infection of incision. These findings suggest that the effects of
preemptive analgesia before total knee arthroplasty, local injection analgesia during replacement, and the combined
analgesia of intravenous patient-controlled analgesia pump after replacement were ideal. Adverse reactions did not
increase, and the operation was safe. At present, multimodal combined analgesia has been accepted by us, but to
achieve truly painless results after total knee arthroplasty still needs more efforts.

Subject headings: Arthroplasty, Replacement, Knee; Analgesia; Osteoarthritis, Knee; Tissue Engineering

Tian Y, Wang ZY, Zhang ZQ. Analgesia after total knee arthroplasty: comparison of preemptive analgesia and
multimodal combined analgesia. Zhongguo Zuzhi Gongcheng Yanjiu. 2015;19(44):7108-7113.

0 3IF Introduction

R B FRIN S SR E RS HIE R
DL —Fda T, RIB IR 0 g5 | L iRy A 35% 1) & Hi
P R, PRI BLACF () B 400 i A 2 R ek 52 AR
AP, I HE AT LR BSR4, bt
HANOZRAL, TWEATERTBERMALIm, SRk
WEBRBHEE LT RXN R EFERZ, N RS
PORFEREAR R AMRET A P i — 28, B e 1 R 0
548 hA EAZEME., K, TS T ARH 0
WEAER AR, DR WAl TR RS B A R 10 3 AORE & A
FELATEL,

UEAE SR B A ANRHEE IR A YRR R ik, 24X
B LA SRR AT BRI AR 2 . T 2 N UR A AR
S D05 B 2 MOAS [ AP R 2P0 A BB IR, RIS
FHZ FEmE A . XA AT AT R &, [RIES Af
WEG — P e AR AR, BRI R P2 AR A R I
FTREVEY . A 4 5 (b0 AU IE A rhoRR R A JE R BOA 1 1k
AN, AR RS EA AR RN, RIS
RA] i S ER FUAH DA [ N o 3o 25 50 T B R 1T & o
SR 2 R 7 Z R Y EoR,  2RaER A
Je PR H S BEVP 2 BEAR, LT 2R 24 I8y R 88 7
Hob, ARG ERE, BB, OIS NI e 5
W, WY R, Ay DA o3 L 25 g
HERITAR S A I S R B, R R LA R RO . 7522
TEBYARU i I RS, R IR AR S B LS 245
NN EEEHIE . B IR BUEA W3 O MU BN 1 R
R AER PR 258, AEAER RO B E SR T e
(s b, PR R 2 S T B F PR S N
2 E LA R PR E WL, B 2R T R
M 2 AR AT 80 ok PR AR AE I 2 itk SR, 2
BRI 1 R 2 2R U5 T 2 W R AR ELAE R AN T8 7 T 2590
Yo, AR RS

PR BT T AR 2 AT B A T B0 T TR R
R, JLH I7E T B AN B0 vh sl i Ak AL, Bk
HHORR P 28 SR 8 1R I8 A RO RN N T gk B A7 5
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M, 4T REAEANEFRYIM RS, SCBRT “U)
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FF2 5 PEAH G, 1 A A B 5 PR AR AL Bl 2 D A S L it £
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15 Fix

ERFIES: NG M 5E 385 0 AR &, iR
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o BURSSIEENERER, EHETA IO MU I
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B2t s B w] DR R4 7 dBL by AR T I 24
J112-24 h, 3L I3 o AR LR 258015 2 d.
BRI EH, BWEEFARMGFRET.

ERTE AR BT AR F— FATE
HBASE e YR FHIERR, T AR )T Rk w9 ifi. b b 1fi 7
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WS NMINER, BT B YR KR BB A, fiRe 318
BIMA B KRG HPRESRE, MR E T ikt
ST HE, 44D 5E e s s n AL 4L .

EFE T EAA: I B NG PRI T R AT & 2
RurHEss T1E.

of L2 e N K S R A, 29I T o Bk
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2 mL/h, BERRI15 min, B HshEHIgs 20 LR
CTA) B IR TR AN AIG T-15 mins

ABTTEFRALE HeT1 d k400 mgZesk i, Rk
TEAT OGS s Jo R S vy JRR Y, #1922
R R AL

X 2 PG AFLTR ZH R PP AT R R T O T ] R A+ 4 S
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W L% g/L(0.5 mL), IHE30 g/L(1 mL), MIZEFEEEK
2100 mL.o 7EARE 58T e R 1 I i, RV A 22 B NG 2
W R0 R (25 mLASA VRS TG 5 3, 25 mLA AT
SR IR DR B I A O T S [, 26 mL e A a1
JRRATHMN B R G RE S, 25 mLZe S TGS
A IEH R D) A L ZR)

A RIS B AL B AT d F IR ZE SR A ([7) 8 A
IRZEL )+ AR AT X R OGS A BRI S (1) R 0 R 4 )+
e 5 N FH K 1 45 B0 2 ([T R4 .

A R R AR LA O R A B TR T
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3 A7 F I A RS 1 IR E K AR T 1, AR5 B0k 1
HRAN P PE10 mg/d.
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IR THAGREAT R T REARA, T PR i i B o R gk
AT AR 188 e iz 8)y, R A =k, 30 min/ik. XK
T EE = RVURAE AT A R AT . B
Ja2JH, WEE EIRBRCAAL, TLUE A N, A b BB
SR IZR. B E S R S AR ) SO MR R UL A
IS S EE ISR, JEAER AT 3 AT H
RECVEI; o JF HLE5 G BB AN DORTA TR G 10 1 B )1 5
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BRI B G2 M H R R H AT, dhek
BRI DR ORI A BECP gk
1.6 EEIERIEAF

e R E: O E G R A H 2R LV S
ATPIRIEE . HIZRLE PR /ME R B 5 BRI+, 4
N0/, PR 1 R10K R, BEGECA3 N,
PIMMELENE . AR Ex S AT E L, &0m HISEEE VP
IIAE B G AN R I (R B (B HAT RSy . H R EE VRS 43
IR B R H S LU P53 R R S AR R (3% 2 P H
T LEVPy

KTESENE: AU TS B4, 5
A R B Ja . BEHUET2h, 1. 2
JA SRR X3 i 1SS B
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R PE 3 AT BEVE S KT 435 5 7310045 o Il R VF 23 (50
o) EES G B PRI U D% R Sl AR E
Phs ThAEVFIr (500 ) E 22 B WSS DI REMI VAN . B S
PPAL A ROCTTKSS V7 -

P REEIER: B LR EHA RN, EhRL.
WXIE REJRRERE . Skt WEME. PRUAMEISE . BRI
SN RN A L IR AT G, A R mT S L
HEFRR L A A PR AN AR B, L™ FEAN RSB
(AU e LR L)) T8
1.7 GitFadr A 2 H S Pr > 16y
AR R, Hxxs®Ros, 442 [ Z5WA RN K
TR USRI RO R, K6 KHE e 240.05,

2 R Results

21 ALEHEBESA FERTEGIE, NN T AR
TR B EI2001, 4y hadl, AREENGE RN, T
%

2.2 AR EHE AT SUAREFEAVOR LR, M
Al ARG R R AR 2 G W MR (P > 0.05).

23 ZMEHFBREXTEIHEIR AHBEAHREE.
72h. 1. 28 3JEMTTIESE LER2.

AL B A B S RO IE S AT A, 441
A I ST TG B P Rl I () HERS 2 BRI i i), (R
i E¥JET2 he 1EL 28RI3)E, HRrEUEA. X8R
I 2L R 22 A5 TG B BRI 201 10 1 9% 20 P8 A0 4R BN S8 O 5
A (PY) < 0.05), ZRAEENEN. Hirsma g2
WHRESA G EE72 he )8, 2/ M3 HE, 725
TRFEER(PY > 0.05), ZAEAIKAHURALEZ TG
BIREEIRAT Jo AVE 572 hoCA T i sh BE A T B R 4L
XS EURAL(PY < 0.05), IM{E1, 2, 3HIAERLLH
PERC(PY) > 0.05).

2.4 ZLAEHFBHEHEBME R AQBEEE
56, 12, 24, 48, 72 hihARA N HIZR D) LR3.

EEBGHEARE T, &t KK, 4418 BI% B s
LUV 23 Bl B A T I WAL /s o BT A XS 2T B
41, ZAIA SR A B AS S5 M BE H IR L YN Fxd
THAL(P 14 <0.05); ARG R W20 o e B
Je S B BRSSP EOmVE A L, =R B E TER (P >
0.05); 2 IeA B 240 B 480 s 5T ) B2 E S VT 43 7
THBRTBURAL S RN AL, 25 B R L(PY<
0.05).

25 BLEHBIEEHE MEIEOER A HREE R
76, 12, 24, 48, 72 hifaRA& N B 1.5R4-

EEBSEIERET, &t 185, 44UERE PRI
72 R A I TR QBRI AR /), L T B4 . 0 R TP
41, ZRCEABR AL H MR Pr 38/ N PRI (P <
0.05); T B2 FIAY 2 0 B 2 A6 7 B 400 i ViR Bl ) 5
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[RIBASRIT o AL, ZEm o B R (P > 0.05); 4L
SR B 2L R 05 & I 8] n 20 38/ T T B 41
LG RRWBURAL, 2T B E R U(PY) < 0.05).

26 BLUEHBHRE ARG E A4 B B G &
AN RSB AT I KSS T3 W3S -

LR T7 R B e A ZH B R B S 2 A Y L
by MEEGIEGHEAT M KB, A4 P L B0
N TG TR (P > 0.05); 4418 EE I GYIARTE
JBORUT BRF AR, R D) A SERE e Bl

XALL G H IAT BT KSSTE VAL, 45 R 2o, BT
BURAL RN EURA. ZRGURSBURAI I 4l
(P < 0.05); T FURAL 5 XS RN BURALIKS S/ 22570 2
FERL(P > 0.05); RIS BURALKS ST e Tl i
IR RN BURAL, 225747 W TR (P < 0.05).

3 i1+i& Discussion

N LT B G 2 i S B gk btm, IR
PREEAERE 22 9T N D3 BB AR 4k 229 A I 4R 1555 7] DA fifg i
IR T . 2 AR (¥ P A SR T LAY K 22 5K
BENERE, BIFAE—SEE L EENER. S8
IR B M S5 R A BRI () 2 B o R K A A
2. B BT 5 24 RN B 48 PR R S R 2 . B
FRAY), BB, i EmE T B I
Ak,

TRB R BB AR, FRETF RS TEURY, W
REHE AT PR O A, BRAR A e X R Uk b, DA
BEAR A S 2 (e U, ST B 25 AR 1R 2 K
PiR W FNEEE 228, 2R F AR W) 0
g CAEVF 2T RIE T, H B2 BR AR 5 B B/
I 2 (0 . R 0 I 2 A SO B A 1 IR AR
[ LA 2 2E R AT, BT d IR400 mg ek A
SLAR 7 P BRI TR R AT — o B 418 AR S I 7 L o i
o T FHZERE AT, kD vs Rl IR AR SO R
NG, TR A B N T S SO i A R T g
AR, B PhT DA A R o B PR B 1) A
Fo BRA A JE R A X A 2 5o R R U IR R 2. 2R
[i] M T 98 2 1) A'E AL A 300 st 0 A pA AR 40 A i SR BEL iy
BURRZR MG R, 7 AR BRI . ek EAT | T eSS
BT 48 24 P IR e PR PR S A I 29570, BOE TT LUK 21090 2 1l
SRR, Nl b ARG B EA RN . bR
B, AR R R I A S R30I 2k B A S &
BRI, ARGV B, 9D 1AM 251 1) 4
F, W/ BT A 225 i A T, AT SR A R T R
H BT dBEE G O RFER A, LAAANFEEIF T E
L, BT AR ZE SR 15 A 1 VR T7 ALt R4l H 2R LEvF
SRR, ZREEHEMEN(P<0.05); {H2 55050
B B IS Lo 22 R T R PEE (P > 0.05). XfLh4
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F1 BEBEMEARERILK (n=30)

Table 1 Comparison of baseline data of patients in each group

4153 5 RS MROTEREL ASA 4r4i(n)
(ite, ) (%) (kgim’) 1% U %
XL 327 65.7 254 1 17 12
e K| 8/22 636 248 2 19 9
X R R AL 7123 66.8 26.7 2 23 5
Z RIS AL 5/25 658 259 1 20 9

2 BEBEFHRETIHXTENETAEILER (n=30, °)
Table 2 Comparison of average active flexion range-of-motion
after replacement in each group

2H WEE  72h 1) 2 4 3
it B4 14.3 457 778 90.3 102.3
AT TR AL 223  549® 913 1005° 105.4°
X8 2 T B 4L 205®  61.7°  90.6° 102.7°  104.8°
LA A BURAL 25.8° 65.5° 985" 1109° 111.2°

ek XA, P <0.05; GBI AHURALLE, "P<0.05.

3 BEBEFREHIBEMELLITS LK (xts, n=30, %)
Table 3 Comparison of resting visual analogue scale score after
replacement in each group

5] 6h 12h 24h 48h 72h
WAL 6724124  583+1.56 451123  3.86+1.35  3.02+1.12
BT 5.66+1.32® 4.38+1.21® 331+1.04® 328+1.16® 253+1.04%
U

MR 5.73+1.45%  4.45+1.11%° 3.40+1.08™ 3.34+1.05® 2.62+1.14%™
B

LR 4.30£0.89°  4.05+1.14° 2.61+122° 253+1.18° 2.02+1.41%
e

ik GRMALE, *P<0.05; H5EZBRAEURL4HE, "P<0.05.

F4 FHEBHEBREBFNIREST BN LITS BB (X£s, n=30, 4})
Table 4 Comparison of visual analogue scale score in the active
state after replacement in each group

415 6h 12h 24 h 48 h 72h

X2 7.76£1.98 7.20+1.13  6.32+1.24 5.66+1.12 5.13+1.31
RTEURZL 7.0841.03% 6.1241.18% 5.54+1.11% 5.35+1.05%° 4.53+1.07%°
X R 7.12£1.15%® 6.18+1.09°° 5.66+1.26™ 5.38+1.00™ 4.60+1.21%
HURA
EZ5N5S
GBURA

6.15+£1.16" 5.63+1.08° 4.30+£1.23" 3.70+1.06° 3.57+1.54°

ik GRMALE, *P<0.05; H5EZBRPSEURAHE, "P<0.05.

#*5 BHBEHEBRETRKEKE KSS T4 b (n=30)
Table 5 Comparison of adverse reactions and Keen Society Score
after replacement in each group

a4 Bts(n) VRIE(n) FHEER(n) BIMRSERES(n) P KSS VA
XL 10 4 0 0 86
HEYR4l 9 3 0 0 9%
XRIHURAL 11 4 0 0 93®
ZHAPS 13 6 0 0 97®

UL

ik GRMALE, *P<0.05; H5EZBRAEURAHE, "P<0.05.
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ESEIOA RN, 4 {7 Al 2R A ) S8 DL
Oy MXRE PR A AR, 22T R

RATE R BB AR K B SR A AN A
EBUN, DA BUA 75 ZEPURTS T B K A
TR, BAFAERE AN LR TG FEAE IR v S A A £ X
W, JIT LA L i A S4B AN B LA - ApdeevilaZs ™
WFFC 7S, AT B R A TR K B 92 R B 2R
2RI AL TG 1R A i RO A2 B0 R ) H R LD LR
5 AR AU T [ REUE W A IG5 A FH B b 2
B BT 28 RIS T K 47 B o

SR J P A Tk 24 RO (B I XS S T i) 1
H RGBT AR BRI 7k —, 2 BRI 1)
FRAEAN ] o AEE RS I ik BT B8 A A . iR
FRIATWAR AN /NI AR S BEARIRT B =) 8 BRIV 24 14
BEVE, OR5IRRIE 2540 JR) FRAEVE S A2 T P L 278, SEAC R
JIN ], (Rt T RE R R s, AHEYEEE0.5 mg
A AR . RJR3ALREAT T HISELL PP PPk, R
SRENS Y ) SR L 0 BT R, i SRR S I £ H
LV ARFRAG, 225 W P (P < 0.05).

FEIE 2 (55, Ja 2 BRI A R G i R v A
FIE Je T et B 7 2K, ISR 2 B A LE Ak
LT I DY KDL ) 9 ik D02 U ey
D2 TR, VF 2 SCRAE ] R B SO 11 14
AAAE DT BRI, LB = S05 RS 2 (1 2 R x4l .
BEAh, ST A S PSR RO A (T B R e
HIBHEGR RS, 1T HLVR 2 SRR A2 JF AN SR A IR 1Y
(R A A A ) AR B R BUR S . SRR
B PITESS, R BRI LA IR e, B
TR A PR A — i b, A PR UESS SRS =)
PSSR B, O% T R R B B LA R BRI RO, i
TR (BN RGP, A ST 8 BRI S 259 1
Pridafe T, ERRIELAYNBIEN EWER, e
KT ARJE KRB AR, I BN S o AR Xt A
PRI, KRR R BRI LT A RS, Ak
fa BT, IFANTEM T AR (] AU FEATT H R 2K
AR AR T2, ARG I H RS LE PP 23 #8
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