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Abstract 

BACKGROUND: Total knee arthroplasty is a routine surgical procedure for joint surgery. Tourniquet has been widely used in total knee 

arthroplasty. However, there is no unified understanding of how to select the appropriate tourniquet pressure, and whether the selection of 

appropriate individual tourniquet pressure is helpful to the enhanced rehabilitation of patients undergoing total knee arthroplasty needs further 

investigation. 

OBEJCTIVE: To investigate the clinical efficiency and complications of individualized tourniquet pressure in patients undergoing primary total 

knee arthroplasty.  

METHODS: One hundred patients with primary unilateral total knee arthroplasty were enrolled and randomly divided into trial and control 

groups, 50 in each group. The limb occlusion pressure was determined as tourniquet pressure by Doppler ultrasound in the trial group, while 

70 kPa pressure was chosen as tourniquet pressure in the control group. All patients signed the informed consents and the study was 

approved by the ethics committee of the hospital. The intraoperative blood loss, postoperative drainage volume, hidden blood loss, total blood 

loss and the incidence of deep venous thrombosis were recorded. The Visual Analogue Scale score, range of motion of knee joint and lower 

extremity swelling at 1, 3 and 5 days after surgery, and the Hospital for Special Surgery score at 1 month after surgery were compared. 

RESULTS AND CONCLUSION: (1) The Visual Analogue Scale scores at rest and in activity at 1 and 3 days after surgery and in activity at 5 

days after surgery in the trial group were significantly lower than those in the control group (P < 0.05). There was no significant difference in 

the Visual Analogue Scale scores at rest at 5 days after surgery between two groups (P > 0.05). (2) The lower extremity swelling at 1 and 3 

days after surgery in the trial group was significantly lighter than that in the control group (P < 0.05), and there was no significant difference at 

5 days after surgery between two groups (P > 0.05). (3) There was no significant difference in the range of motion of knee joint at 1, 3, and 5 

days after surgery between two groups (P > 0.05). (4) There was no significant difference in the Hospital for Special Surgery score, 

intraoperative blood loss, postoperative drainage volume, hidden blood loss and total blood loss at 1 month after surgery between two groups 

(P > 0.05). (5) These results indicate that the individualized tourniquet pressure assisted by Doppler ultrasound contributes to relieving early 

pain and lower extremity swelling after primary total knee arthroplasty, and can accelerate the functional recovery. 

Key words: total knee arthroplasty; tourniquet; individualized tourniquet pressure; limb occlusion pressure; Doppler ultrasound; deep venous 

thrombosis; blood loss; lower extremity swelling; the National Natural Science Foundation of China 
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Figure 2  Flow chart of the patient allocation 
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Table 2  Comparison of baseline data between two groups     

�� deb Mxb P�  

7�(�/�^n) 24/26 23/27 > 0.05  

��(x

_

±s^�) 67.0±8.8 65.8±8.5 > 0.05  

��&��(x

_

±s^kg/m

2

) 22.9±1.5 23.0±2.1 > 0.05  
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                                            (x

_

±s�n=50)

Table 3  Comparison of Visual Analogue Scale scores in activity at 

baseline and 1, 3 and 5 days after surgery between two groups    

b� f� f:� 1� f:� 3� f:� 5� 

deb 7.5±0.6  5.4±0.9    4.3±0.7 1.8±0.3 

Mxb 7.2±0.5  6.1±0.8 5.5±0.9  4.5±1.1   

P� 0.849 0.031 0.014 0.001 

�I�f:� 1^3^5� 2b�����o���4��$�����7��

(P < 0.05)c 

 

�I�f:� 1 3̂� 2b���������4��$�����7��(P <

0.05)c 
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_
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Table 4  Comparison of Visual Analogue Scale scores at rest at 

baseline and 1, 3 and 5 days after surgery between two groups    

b� f� f:� 1� f:� 3� f:� 5� 

deb 6.3±1.0  4.2±0.8    3.4±0.6 1.6±0.2  

Mxb 6.5±1.4  5.8±0.6 4.6±0.5  1.8±0.3   

P� 0.879 0.033 0.009 0.106 

�������	
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P < 0.05� 

� 3  �������� 1�3�5����������� ���

Figure 3  Comparison of Visual Analogue Scale scores in activity 

at baseline and 1, 3 and 5 days after surgery between two groups 
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Figure 4  Comparison of Visual Analogue Scale scores at rest at 

baseline and 1, 3 and 5 days after surgery between two groups 
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Table 5  Comparison of range of motion of knee joint at baseline 

and 1, 3 and 5 days after surgery between two groups   

b� f� f:� 1� f:� 3� f:� 5� 

deb 80.5±10.5  45.4±9.8    89.2±11.3 104.7±6.0  

Mxb 87.0±11.0  44.5±9.2 87.7±11.2  103.7±7.3   

P� 0.559 0.766 0.675 0.638 

�I�f:� 1^3^5 � 2 b�����o�o��� ���7��(P >

0.05)c 
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Figure 5  Comparison of range of motion of knee joint at baseline 

and 1, 3 and 5 days after surgery between two groups 
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Table 6  Comparison of cross-section diameter of knee joint at 

baseline and 1, 3 and 5 days after surgery between two groups    

�� �� ��� 1� ��� 3� ��� 5� 

�	� 44.1±3.6 48.3±3.9    47.8±4.1 46.2±3.1 


�� 44.8±3.2 53.3±4.1 51.9±3.8  47.0±3.4   

P� 0.519 0.026 0.038 0.441 
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Figure 6  Comparison of lower extremity swelling at baseline and 

1, 3 and 5 days after surgery between two groups 
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Table 7  Comparison of Hospital for Special Surgery score at 

baseline and 1 month after surgery between two groups    

�� �� �� 1 ! 

�	� 49.6±13.5  69.5±4.9    


�� 50.0±10.3  68.2±4.6 

P� 0.916 0.392 
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Figure 7  Comparison of Hospital for Special Surgery score at 

baseline and 1 month after surgery between two groups 

	 8  �����01234��5�346782���9823

��                                         (x

_

±s�n=50�mL)

Table 8  Comparison of intraoperative blood loss, postoperative 

drainage volume, hidden blood loss and total blood loss between 

two groups   

�� �"#$% ��&'% (�)$% *)$% 

�	� 96.8±22.5 215.6±67.5    302.5±78.6 610.7±100.5 


�� 95.6±22.1 257.6±69.6 368.5±99.9  635.6±136.8   

P� 0.865 0.061 0.081 0.105 
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Figure 8  Comparison of intraoperative blood loss, postoperative 

drainage volume, hidden blood loss and total blood loss between 

two groups 
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