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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 
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Table 1  Comparison of baseline data of patients in each group 

�� ASA��(n) 

 

�� 

(�/��n) 

	
 

(�) 

�
��� 

(kg/m

�
) 

�� �� �� 

��� 3/27 65.7 25.4 1 17 12 

����� 8/22 63.6 24.8 2 19 9 

������ 7/23 66.8 26.7 2 23 5 

��� !��� 5/25 65.8 25.9 1 20 9 

 

� 2  ����
�������������          (n=30�°) 

Table 2  Comparison of average active flexion range-of-motion 

after replacement in each group 

�� "#$ 72 h 1% 2% 3% 

��� 14.3 45.7 77.8 90.3 102.3 

����� 22.3

��
 54.9

��
 91.3

�
 100.5

�
 105.4

�
 

������ 20.5

��
 61.7

��
 90.6

�
 102.7

�
 104.8

�
 

��� !��� 25.8

�
 65.5

�
 98.5

�
 110.9

�
 111.2

�
 

&'()���*+�

�
P < 0.05,)��� !���*+�

�
P < 0.05- 

 

� 3  ����
������������      (x

�

±s�n=30��) 

Table 3  Comparison of resting visual analogue scale score after 

replacement in each group 

�� 6 h 12 h 24 h 48 h 72 h 

���  6.72±1.24 5.83±1.56 4.51±1.23 3.86±1.35 3.02±1.12 

�� 

��� 

5.66±1.32

��
 4.38±1.21

��
 3.31±1.04

��
 3.28±1.16

��
 2.53±1.04

��
 

��� 

��� 

5.73±1.45

��
 4.45±1.11

��
 3.40±1.08

��
 3.34±1.05

��
 2.62±1.14

��
 

���  

!��� 

4.30±0.89

�
 4.05±1.14

�
 2.61±1.22

�
 2.53±1.18

�
 2.02±1.41

�
 

 

&'()���*+�

�
P < 0.05,)��� !���*+�

�
P < 0.05- 

� 4  ����
���� !"��������(x

�

±s�n=30��) 

Table 4  Comparison of visual analogue scale score in the active 

state after replacement in each group 

�� 6 h 12 h 24 h 48 h 72 h 

��� 7.76±1.98 7.20±1.13 6.32±1.24 5.66±1.12 5.13±1.31 

����� 7.08±1.03

��
 6.12±1.18

��
 5.54±1.11

��
 5.35±1.05

��
 4.53±1.07

��
 

��� 

��� 

7.12±1.15

��
 6.18±1.09

��
 5.66±1.26

��
 5.38±1.00

��
 4.60±1.21

��
 

���  

!��� 

6.15±1.16

�
 5.63±1.08

�
 4.30±1.23

�
 3.70±1.06

�
 3.57±1.54

�
 

 

&'()���*+�

�
P < 0.05,)��� !���*+�

�
P < 0.05- 

� 5  ����
��#$%&' KSS����           (n=30) 

Table 5  Comparison of adverse reactions and Keen Society Score 

after replacement in each group   

�� ./(n) 01(n) 2345(n) 6789:;(n) <=KSS>� 

��� 10 4 0 0 86 

����� 9 3 0 0 92

��
 

������ 11 4 0 0 93

��
 

��� ! 

��� 

13 6 0 0 97

�
 

&'()���*+�

�
P < 0.05,)��� !���*+�

�
P < 0.05- 
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