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Strategy of using a tourniquet in simultaneous bilateral total knee arthroplasty    

 

Gong Ke, An Xiao, Zhang Qi, Dong Ji-yuan (Department of Orthopedics, Chinese PLA Medical School, 

Beijing 100853, China) 

 

Abstract 

BACKGROUND: The tourniquet is usually fully used or bilaterally used in partial time during bilateral total knee 

arthroplasty. However, very few people try to use it on one side and on the other side in partial time.   

OBJECTIVE: To investigate the effective strategy of using a tourniquet in simultaneous bilateral total knee 

arthroplasty.  

METHODS: 80 patients (160 knees) with severe osteoarthritis who underwent simultaneous bilateral total knee 

arthroplasty in the Department of Orthopedics, Chinese PLA Medical School from January to December 2013 

were divided into two groups according to the different tourniquet strategies. In test group (n=40), left knees did 

not receive tourniquet, and right knees received tourniquet in partial time. In control group (n=40), all knees 

received tourniquet in the whole time. The perioperative and postoperative blood loss, 3-day postoperative thigh 

swelling rate and pain visual analog scale, 3-week and 1-year postoperative Knee Society Score were recorded in 

both groups.   

RESULTS AND CONCLUSION: There were no statistically significant differences between two groups in 

perioperative total blood loss (P > 0.05). However, postoperative blood loss in test group was less than that in 
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control group (P < 0.05). The visual analog scale scores were significantly lower in the test group than in the control 

group at 3 days after surgery (P < 0.05). Visual analog scale scores on the left side were lower than on the right side in 

the test group at 3 days post surgery (P < 0.05). Bilateral thigh swelling rate was significantly lower in the test group than 

in the control group at 3 days after surgery (P < 0.05). The thigh swelling rate was lower on the left side than on the right 

side in the test group at 3 days after surgery (P < 0.05). Knee Society Score was higher in the test group than in the 

control group in the early stage, and no significant difference in long-term Knee Society Score was detected (P > 0.05). 

These findings verify that taking the strategy that the first knee without tourniquet and the second knee with part time 

tourniquet technique in simultaneous bilateral total knee arthroplasty will alleviate pain and swelling after operation and 

promote early functional rehabilitation without increasing the perioperative total blood loss. 

  

Subject headings: Arthroplasty, Replacement, Knee; Knee Joint; Tourniquets; Hemorrhage 

 

Gong K, An X, Zhang Q, Dong JY. Strategy of using a tourniquet in simultaneous bilateral total knee arthroplasty. 

Zhongguo Zuzhi Gongcheng Yanjiu. 2015;19(39):6262-6267. 

 

0  ��  Introduction 

��������	
������������

�����

[1-5]

��������������� �!"

#$%�&'(!"��)*+�),-./012�)

�34567��89�:+;<=>?@�A0B��

�CD	
�E�D�:+;F�����	
)&GH

)&I+)"JKE2LM�NO�PQRSTUVW

XY)Z[\]E�D�5^_"`�aA:+;bc

defghijk!lmniopiqr+st�Eu`

�:+;dv�wxyz{|+�}~�ghi+�

[1]

�

5�����GH)&:+;aA���c53TG�)

,mn�a!"���.�c��

[4]

��P:+;F��

���	
)&��A������F��� 

�F�5�����{��#0�������	


�/0:+;�aA�����bP�3��E���

�0)&B��A:+;\E����0)&{����

�A:+;� ¡�=¢¡�,��£¤¥¦§¨©ª,

«���aA:+;\¬5E� aA:+;�®6¯

Y��)°±�r²�³�´������	
?@µ²

¶·��5��JI´�F§¸¥¦�aA:+;¹´�

B�aA:+;

[6]

�cºGH+sr»¼�½¾¼�}G

�z{xy|+¿ÀÁ~ÂÃ),mn�5Ä0���c

��-.� 

["ÅÆÇÈhÉÊËJIE�RbV53�:+

;aAÌÍ� ÎE�aA:+;�ÎÏ�Ð¡�Ñ¥

¦§¸©ªaA:+;�Ò80Ó´�!"�Ôx�Ex

ÕÌÍUV�]Ex´�B�aA:+;�Ö¹Ôx×�

)�I+ØÙÃ),�c�.ØÙ� 

 

1���������Subjects and methods 

1.1  ��  /ÖÚÛÜÉ� 

1.2  �����  02013(1�12ÝFÞ¨ßà_á�

¯©�� 

1.3  �	��$��&�aA������¥¦âã

LinkäåJK�Gemini MKæ¥¦�,çèé;êëì

(CR)¥¦�BÞíîï�ð��ñ�¥¦òóôAõö÷

øù�5úû�üýþ�iü���iüe��¥¦CD

��i´��#�	
����cº��£¤��Ë

ø�ñ���òóôA�û����������îï�

üe��i����û��¥¦�» xy!"�S�

#»$%[AÃW�&'()*�� 

1.4  
�  $x+,-´�7���� !"80Ó(160

�)�./0V´���	
\ÅÆ)&:+;�aAÌ

Í�Ôx�1x40Ó�ÜÉx29Ó�331Ó\(450572

6��.(62.53±5.90)6�7�aA:+;�8�¡�=

��£¤¥¦§¨©ª,«���aA:+;\/9x27

Ó�333Ó\(4505746��.(62.40±7.38)6�´�.

:AB�:+;Y)�Ôx:+;e;.300 mm Hg   

(1 mm Hg=0.133 kPa)� 

�����<=���� >ø?Fât

[7]

@¯_A  

B� 

�����CD<´�7���� �5����

�	
EF�GV/0³�´������	
�H!"

IØ³J� 

�����C(4< 506¢> 756�G¦óKEL    

< 18 kg/m

2

¢> 30 kg/m

2

�H)=M+�cNO¢P�5ü

MQ RAS�T5U×ghi+���S�V)&5�

+�~ÂtJ@WX¢�)��YZ> 180 min� 

1.5  � 

	
�������������Ôx!"	
=

O[\]^_12 h�)=30 min\]`abcd2 gk-

200 mL»°e£fghÁ�ij�aAü»k�)&:+

;e;lm300 mm Hg�ÜÉx:A7�aA:+;�

8�Ð¡�=��£¤¥¦§¨©ª,«���aA:+

;\/9x´�.Ðno=�npqø,kers©ªB

�aA:+;�Ôx�).t³Exà»xy�u�vw

:ABxvw�.Õ9y7�,8�z{uV�)��)

-|:}���~&np�������-|�)&/0

wxy��I+.:A��:+�����xy.]Pn

�����°:A����)�UV��	
�.aA

,çèé;êëì(CR)¥¦(Gemini�Link�âã)�Ôx

!"1�l¦.¨	��1�����Õxy�0qøn



 

����. ����	
������������ 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

6264 

www.CRTER.org 

p��lt�����Å{aA�;�;kers�)&

ÅÆ!"I+ØÙUVN¦�+�.�:A�¦+���

	
,Î1�3�5�..�+O[��+���<70 g/L 

 �+�}��.��+����.�70 g/LP%

[8]

�),

¡¢�£û!l��l�TD¤30°78�),24 h�.¥

�����),.ij�aAü»k`abcd5 d�1  

24 h\]pRÄ¦§¨©5 mgüMi112 hfghÁª«

¬d40 mg®n�),24 h�¯!"°È�V�¡±�

�tij+s���),48 h,²³V´�TVµ¶·�

),Î6�Iá�3U¸¹� 

�����������º»	
=Ã	
,Î5��

¼½e¾¿Ë4�ÅÆGrosst

[9]

aA�×�)��.�¼

½e¾ïÀÁÂ+K�¹���ïÀ�*+ÊK=	
=+

"K×(�¼½e¾

���

5�¼½e¾

���

)��	
=+"K

bPÃYNadlert

[10]

���ïÀ�	
=+"K = 

k

1

×height

3

(m

3

) +k

2

×weight(kg)×k

3

�2�!"k

1

=0.366 9�

k

2

=0.032 19�k

3

=0.604 1\3�!"k

1

=0.356 1�k

2

=  

0.033 08�k

3

=0.183 3�ÄGrossïÀ*+K��ÅÆ×�

)�Ç��+�!"�+,�¼½e¾��þ�È×�)

�Ê*+K=*+ÊK+�+K�É&�+KÕ112��

�ÊË�¼½200 mLïÀ�	
,*+K=×�)�Ê

*+K5)&*+K� 

�� !"#�	
,3 d�op��ÌÍEA�op

¼=(	
,UÎE	
=UÎ)/	
=UÎ×100%� 

1.6  ��������º»�)���	
=Ã	
,3 d

1�!lÏðÐ�4ÑE���UÎ�)&*+K�	
=

Ã	
,Î5��¼½e¾¿�)&Ã	
,Ê�+K�	


,3 dmn<ÒÓÖÌ��	
,3UÃ1(bã���Ô

dÌ�(American knee society knee score�KSS)� 

$%&'"(���aAEÕZÖ10 cm�×�AØ�

EDA5102Ù��ÔÚ�ÛÜ0Ý�Ú�Ü10Ý�Ú�

0�CÞßn�10�àCáPâã�äåæ�mn� 

KSS)*"(���rç3{��"�AiVµØÙ(ä

û�50� ) �ßèéêm (50� )�ëìíVîï�Y      

2 km(40�)�ëìíVîïð01.052.0 km(30�)�ëìí

Vîïñ01 km(20�)�òcFó���(10�)�cí

V(0�) \Bi%ôõØÙ(äû�50�)� ~O%�ôõ(50

�)�~O%ôõ��ôõö³²�(40�)�Çö³²�÷

c%�ôõ(30�)�ö³²�c%ôõ�øcù �ô

õ(15�)�©Bc%�ôõ(0�)\Ci�c|ú(û�)�

aA��üVµ(55�)�aA´�üVµ(510�)�ÇaA

ýü¢³Vþ�³��(520�)��cÊ�=A+B5C (�4Ê

��¿����0�)�855100�Ü�Ý�70584� 

Ü�Ý�60569�ÜbÝ�< 60�Ü�Ý� 

1.7  �����  �ACHISS�ïwX�ïK	
Ax

_

±s

CÞ�ÔxïK	
Ö¹:A�xîï	
t �É�P�

0.05�N5��J�� 

2��	
��Results  

2.1 ��������� ,-´���	
!"80Ó��Ô

x�B{U-Ë4���ß���Ôx�x�����

��

�1� 

2.2  �� 	!"  Ôx#¹	
Ö¹�Nß��J�

(P > 0.05)��5bÖ����

��

�1� 

2.3  #$%&'()*+��,-.*+�!"  Ôx!

"×�)�Ê*+K�Nß��J�(P > 0.05)�ÜÉx�

)&*+K��0/9x(P < 0.05)�øÜÉx�),*+

K�ñ0/9x(P < 0.05)���

��

�2� 

2.4  #$,-.3 d/0123!4��56789!"  

ÜÉx	
,3 d<ÒÓÖÌ��0/9x(6.71±0.85�

9.05±0.63�P < 0.05)���op¼�0/9x(P < 0.05)�

ÜÉx78�UVÖ¹��7�	
,3 d<ÒÓÖÌ�¹8

�Í�(6.30±0.82�7.13±0.65�P < 0.05)�7�	
,3 d

��op¼�08�(P < 0.05)���

��

�3�4Ã�

��

�2�3� 

2.5  #$,-.3:�1;KSS<=4�!"  ÜÉx	


,3UKSS�cÌ�û0/9x(P < 0.05)�Ôx!"	
,

1(KSS�cÌ��Nß��J�(P > 0.05)���

��

�5� 

2.6 �>?@A  �5��/�	
,®�1(��r�½¾

Ã¥¦��ØÙr»� 

 

3������Discussion�

3.1  B+C
D+EFG  <=��V���� �r�

¼�Fã�®6'4þ�U��(jk�uVB����

�	
�Þ���mni7��c�53��

[11]

�øt0

����Bxä�������U×+��Ö¹� �Þ

íË!."

[12]

������	
�Ç�¡��{�¬Ç�

wxy�Þ�È×�)�*+K��{���EIV��

���	
!"�#��.*+Kb$1 400 mLP     

%

[13-14]

�:+;cº)"JK�S�ß+�)O��

£¤���ËøJK�S%D��Pa�)Z[���Q�

&cË'�)���Ð�>?@aA�Eu`)&aA

:+;cúSGH)&I+K�øcÃ�r�+�~Â

��	�Ð�c53(:)&+�~Â�;·�),I

+\�4)KGH)&aA:+;��¢aA:+;�

�d�jk)&I+K�øcºÃ�r�+�~Â�	�

Ð�ÃY�M:+Pj:),Ä+�~Â�;·�*ìI

+�53+�),I+K��PbP,=�-aA:+;Ã

aA:+;���Z'�}d/×�)��Ê*+K#»

89�P(·�0�����	
&:+;�aA��Ãa

A��/×�)�*+�D����Thoreyt

[15]

:}Ex

B�aA:+;�]Ex§¸©¥¦�µ:+;:+,¿

qø�r������	
)&B��A:+;�)��'

0.B�aA:+;�ø�Ê*+K}ß�/Û� 

Kvederast

[16]

`Ðno��£¤0þ«���aA

:+;/0�)�*+KÃ),���D�5�1��Yi  

t

[17]

`:+;�aAcºGH)&I+�ø�),I+ 



 

����. ����	
������������ 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

6265 

www.CRTER.org 

��������	
����

����� 80 ���������

	
��� 2� 

��� 40 ��
���	
��

������������� !

"#$%&'(	
��� 

)*� 40�+,-�,

./012"#34	


��� 

��� 40�35678

9:�;<= 

)*� 40�35678

9:�;<= 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Òdjk�&5{�_"EIaA:+;�aA:+;

!Ö�cºGHÊ*+KÃ)&*+K

[18-19]

��23t

[20] 

Meta��&�ÑË4�56:+;�aAbPGH���

��	
)&*+K�ø/Ê*+Kß�89��Ñ�

Ë4�7Äbc�aA:+;qr8wxy*��9+�

PÃ:;<�>=�� 

3.2  B+C
,-.HIJ�KLEFG���A:+;

� 1  ��������� 

Figure 1  Packet flow chart of patients in both groups 
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Table 2  Comparison of perioperative total blood volume, 
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Table 5  Comparison of the Knee Society Score scores of knee 
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