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Abstract 

BACKGROUND: In perioperative period of total knee replacement in elderly patients, it is crucial to maintain the 

normal function of blood coagulation. However, many factors may influence coagulation function of patients in 

perioperative period. Of them, anesthesia is an important factor. Different anesthesia methods will produce 

different effects on blood coagulation. Appropriate anesthesia methods should be selected in the clinic to 

maintain the stability of coagulation function.  

OBJECTIVE: To explore the effect of application of general anesthesia and epidural anesthesia in elderly knee 

replacement and the effects on the function of blood coagulation.  

METHODS: A retrospective analysis was performed on clinical data of 135 elderly patients after total knee 

replacement in Dongying Hospital of Shandong Provincial Hospital Group from September 2012 to September 

2013. All patients were divided into control group (67 cases; general anesthesia) and observation group (68 

cases; epidural anesthesia) according to the mode of anesthesia. Coagulation indexes and D-dimer levels were 



 

�����. ���	
������������������� 

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

5611 

www.CRTER.org 

observed before anesthesia, 6 hours after anesthesia, and 1 day after replacement in both groups. The incidence of 

deep venous thrombosis was measured and compared between the two groups in 12-month follow-up.   

RESULTS AND CONCLUSION: Through the statistics and comparison, no significant difference was detected in blood 

coagulation indexes at different time points in the two groups (all P > 0.05). However, significant differences in D-dimer 

levels were detectable between the two groups at 6 hours after anesthesia and in the morning at 1 day after replacement. 

D-dimer levels were significantly lower in the observation group than in the control group (all P < 0.05). The incidences of 

deep venous thrombosis were 3% and 21% in the observation and control groups, respectively, showing significant 

differences (P < 0.05). These results suggest that epidural anesthesia during elderly totak knee replacement obtained 

good effects, and could maintain stable coagulation function. 

  

Subject headings: Arthroplasty, Replacement, Knee; Anesthesia, General; Anesthesia, Epidural; Venous Thrombosis 
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Table 3  Comparison of the incidence of deep venous thrombosis 

in patients of both groups   
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Table 2  Comparison of coagulation function and D-dimer levels in patients of both groups at various time points       

�� ���(n=68) ��(n=67) 

 ��� ��� 6 h ���� 1��� ��� ��� 6 h ���� 1��� 
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#$%&�(g/L) 3.8±1.5 4.1±1.2 4.4±1.1 4.6±1.4 4.9±1.2 5.0±1.0 

 '()�� ���(s) 33.5±7.0 37.0±9.0 3.9±10.0 29.0±3.0 33.0±6.0 34.0±6.3 

����*��(s) 14.7±2.6 14.2±1.8 14.6±1.6 14.9±1.8 14.0±1.6 14.3±1.7 

D+,-.(mg/L) 0.3±0.2 1.3±0.3
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Table 1  Comparison of baseline data in patients of both groups  
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1/2(n) 35/33 35/32 > 0.05 

3456(x

_

±s78) 88.11±10.43 86.11±12.59 > 0.05 

34.9:(x

_

±s7kg) 61.05±10.23 60.52±11.25 > 0.05 

34;<��(x

_

±s7min) 140.25±12.05 141.02±10.25 > 0.05 

34=>:(x

_

±s7mL) 1 350.05±55.05 1 405.01±50.05 > 0.05 

 

?@AB��CD��EFG7

a

P < 0.05H 



 

�����. ��	
����	��������������� 

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

5613 

www.CRTER.org 

��������	
��������������

������� ���!"��#$ %&'(%�)

* +���,-��./0123�%&4567�#

$ 689:���;/0<+���=>?*

[9]

�@�

�5A0���7BCD"E FG�HIJKLMH�

NOPHI MHQGRS�T+���LUV#$ N

OPHIW�T+���LUV#$ XYZ[�HIJ

\�T+����#$Z[�C]^_`���+��� 

abc`BJdef �g Z[�HIJ\3����

+���h>Z[�#$ ij klabm6�XYn

o�HIJ\p]^qV�;/0<+���� 

rskltG�HIJ\LMuHI�NOPHI 

�TZ[HIJ\���+����#$ Z[v��w

wxZU�yPLv�z{|}wx ���~�NOP

��HI �pL���0������+ �-�0�

��A5p�����=>�

[10]

��WLU�v�z{|

}=� ���~�MuHI��NOP��HI ��

�+����#$�����
��

[11]

�D",����

����/0.� /0�f�� p�	¡¢3���

£¤O45Z[¥¦�§2 U¨�§ ©39:7ª�

��«¬������ =�����

[12-13]

�D"�

���®¯°± ���²/0.� 7Bab³´µ¶

l

[14]

�·¶¸¹, ���,�·º��»¼½¦¾�,

-��¿ D"��"�À7 7Bu&'(%�Á¾�

,- �Â�LBÃÄÅ U���ÆÇ���A5È¢ 

ij689:%&�+ =�����

[15-16]

�����

�.� 3��£h>É� 45ÊË��Ì®ÍÎ �

�Ïm ���,�ÐÑÒÓÔ ÕÖ×ØÒÙÚ �U

¨��Û¯ÜÝ �Þ3ß¬�®à,�á É��¯º 

â��� 9:ã
äÔÒå�Òæçèé¢ ê�>

ë

[17]

�ij ,�ì·º��A5íUÃî���êÄ   

Å

[18-19]

�,�ì·º��A5ïbðp,iñL�òóô

õNOPHI�ö��÷dp,��£øùú ��²,

�¯º�û ·ºg��®½[´W�p�� ZüT�

�A5�ýôõNOPHI�¾�-���þ�
 ��

�®?�� ��L�T,���ôõNOPHI�-�

��	
i���fG �7¥¦á�����+¸¹ 

[´NOPHIgöG�üB�i����þ«Ò�Ò

�¢�L	
fG ���í��,�ì·º��A5

A5�L�iñ����<��Z�� �t�£�O�

!�Ù Ê<��C� ·º!úÒ"#
ÐÑÒ$%Z

&�'( ÕÖ)=	¡â�&ÙÚ

[20-22]

� 

D*+�&í,-�]./�0�-1hS kl�p

2G3fC)=
���0�
�����D*+�&4÷

��á5��67
 8�¾&¤L+�9>5�)=


�
��:

[23-24]

�ij kl�Z[HIJ\���+

����#$;<=>?@�´A �pz{���tB

+���p�ì·º��A5¢���CD=>?@

[25]

�

üGNOP��HI�����0����=>HI�´

A EHRSz{NOPFG?çH=I!�����.

g JK���þ«Ò��LM N!	
+���    

�

[26-28]

���p]^qV�,��®¯� UV¥¦áO

=PQR?A
�S� -����þ�¦ ��L�T

������

[29-31]

�������~�MuHI ðNO

PHIUVÀ WX8����OY./h>�fG 

9:������

[32-33]

��¿ MuHIÀ.NOPH

I3����¤?Zh>W7�#$

[34]

����@���

d�����![uu&¸<�#$ \�£��7BÇ

�Z[¥¦�L)>
?* ij�'ÃHIRS�	


fG]?�	

[35-37]

�ij �~^�HI{¥g ·ºM

H~^GRª3�!À7�_
 X8��HIì¦Z`

¢;< 9:'Ãa�ba��� ZüT/0�cü=

>

[38]

��9:����� A5�+¸¹ �^õÖ0

� =ì·º��¢UdeZ_�����

[39-40]

� 

f|}g gh��?i~�MuHI�NOPHI�

fj|}k��l gh���Z[´µm�+���'

(����Á���
�� �gh�D*+�&4÷�H

I�6 hp����n1opq$VÀ��L��
�� 

CDh���T�rhsCDh��rh����ì·º

��=>�?iC3%�21% $VÀ��L��
�� 

(P < 0.05)�8�¾�������{¥g���~�NO

PHI�ptuW`�aG�� ]^qV�+���¸

¹�àTvfª�QXY|}JKL_ u��kw3Ç

�UV¥¦�x�����=Uyz7vfª {³CD

|< ��3u�WC}vÒÂ~�kw�¿fj|}F

G�íÌ�
Å�?@�J\ |}{¥g �����

v�~Jd�p��
�?���JKpJKhµÇ��

�� ����K�s�
�%�r|}Uv�'Ã��

iñ�p�7¥¦��� pS���k����
�i

j f|}ÆÇ�UV�Z�.� Æab����|}

g�p=Uy���?@� 

�áQ� ���M@����{¥g���~�NO

PHI�ptuW`�aG�� ]^qV�+���¸

¹�ij kl���������=>HI�´A ��

���L� \�£ÄÅ¢ �����®¯�vqV�s

S, a ¡X���=>NOP��HI ��~�Mu

HI¢ÂNOP��HI�J\ p�7¥¦��/0�c

ü£¤ �JK,�ì·º������ 

 

�����������	
������������

������������ 

������� !"#$%&'�()*+, !"#$

%()�-.�/0� 

��	
�-.�1234�	
5678� 



 

�����. ��	
����	��������������� 

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

5614 

www.CRTER.org 

������$%�9:;<�+=>?@�A*�$%

��BCDEFG*HIJKLMNOP�Q�RSTUDEF

GVWXYZ�MNOP[\]^_`�abc� 

�����defghijklm�ndefghlmio

gpqrstHdef1uvwxyz{*|}ef~���*

�������wR���w��ef�����C���j<

�����ghlm���������*���R� ¡9!

¢£*g�¤¥*H¦§¨©ª*«¬®¯°!C�±²³´

°!µ�¶�*·¸¹2º|}gh�����»¼�gh*½

º��¾¿*|}�<defÀY¼�gh*Á�ÂÃghlm

ªÄÅ*ÆÇ|}ÈÉ�*ÊËÌÍÎ9!�rsÏ ��¶� 

�����-.�ÐÑ Ò*ÓÔÕÖ×*ÓØÙ�TÚ�

Û5ÜÝ*12�Þßà(*-#?"� 

 

4  ����  References 

[1] ���,���,��,	.
���������������

������ !"#[J].$%��&'(,2010,30(4): 

549-550. 

[2] )*.����+������,-./�0123!"#

[J].4&56,2013,19(24):4587-4589. 

[3] 789.:;+�<=>?@ABCDEFGH)����+�

�����!IJKL[D].M8N&,2013. 

[4] OP.QRB��S����S��TUVWX�Y+��

��� !"#[J].Z[4&,2014,35(6):666-667. 

[5] \]^,_`$,abc,	.def	gh�ijk�VWXEF

<=+�S���lmY��� !"#[J].�n4&o&p, 

2007,47(6):66-69. 

[6] qr,stu,_vw,	.
���x��S����40y��

� !"#[J].z{N&&p(4&|),2010,30(4):288-289. 

[7] }~�.VWX<=./��+./���,�e�G�

��� !"#��[J].$%��4�,2012,19(3):444-445. 

[8] ��8,���,��,	.�������������$��h

"#!IJ��[J].IJY��4&'(,2010,9(14):1079-1080. 

[9] ���,���, ¡¢,	.£XlmQ¤¥W������¡¦

���� !§¨�©ª«¬�!"#[J].®¯�4N&&

p, 2005,26(6):671-674. 

[10] Hollmann MW, Kathrin S, Wieczorek MS, et al.Epidural 

anes-thesia prevents hypercoagulation in patients undergoing 

major or-thopedic surgery. Reg Anesth Pain Med. 2001;3(26): 

215-222. 

[11] Bruckner S,Reinke U,Roth-Isigkeit A,et al.Comparison of 

general and spinal anesthesia and their influence on 

hemostatic markers in patients undergoing total hip 

arthroplasty.J Clin Anesth.2003;9(15):433-440. 

[12] °±r,²³9,´(µ,	.6%¶·�¸¹�ºB»B¼���

�½¾Y�e�G¿À!"#[J].Á�ÂÃXÄ,2011,19(5): 

605-606. 

[13] ÅÆÇ.XÄS�$jke��ÈÉ!��³Ê[J].^84&, 

2009,30(3):321-324. 

[14] ËÌÍ.ÎÏ:;Ð=ÑÏÒ�ÓBÄQRS��!IJ

��[J].Z[4&,2014,35(1):73-75. 

[15] q..ÎÏ:;Ð=ÑÏÒ�ÓBÄQRS��!IJ�

�[J].$%4�Ôz,2009,7(20):64-66. 

[16] ÕÖ(,×Ø,)ÙÚ,	.ÛÜÝ¨Þ¶·�¸¹40ßàg�áâ

WQãYVWXãÐ=�,�äåæ&���� !"#[J].

$%4ç³è'(,2008,31(33):52-55. 

[17] Cho KY,Kim KI,Khurana S,et al.Is routine chemoprophylaxis 

necessary for prevention of venous thromboembolism 

following knee arthroplasty in a low incidence population? 

Arch Orthop Trauma Surg. 2013;133(4): 551-559. 

[18] �é�,�ê,ëìí,	.
���x�QRB��S����

����� !"#[J].$%îï�ðGH,2013,7(8):9-11. 

[19] �ê,ëìí,�é�,	.>VÐ=����QRB��S��

����� !"#[J].$%�H4�,2012,7(24):1-4. 

[20] ñò,óô�.����� !"#[C].//2004$ê4&õ+%

�&��õö÷øùúû,2004:479-481. 

[21] üýþ,��,���,	.�,
����������G��G

Y��� !"#[J].$ê��XÄ'(,2009,26(6):786-788. 

[22] Bonnin MP, Schmidt A, Basiglini L, et al. Mediolateral 

oversizing influences pain, function, and flexion after TKA. 

Knee Surg Sports Traumatol Arthrosc. 2013; 2(110): 2314-2324. 

[23] Macdonald DW,Higgs G,Parvizi J,et al. Oxidative properties 

and surface damage mechanisms of remelted highly 

crosslinked polyethylenes in total knee arthroplasty. Int 

Orthop. 2013;37(4): 611-615. 

[24] 	
�,²(�,ê,	.XÕCDEFÐ=./�{��ÓÛ

�QRBÄS�$!GH[J].�H4&'(,2013,29(6): 

935-937. 

[25] ��2,�¤�,Û�P,	.��>��>VÐ=�H)���

QRS�!��[J].IJ�&'(,2006,22(8):590-592. 

[26] ���,��ù.:;�>@VÐ=�Ó���QRS�!GH

[J].IJ�&'(,2011,27(5):489-490. 

[27] Huisman MV, Quinlan DJ, Dahl OE, et al. Enoxaparin versus 

dabig�atran or rivaroxaban for thromboprophylaxis after hip or 

knee arthroplasty : results of separate pooled analyses of 

phase III multicenterrandomized trials. Circ Cardiovasc Qual 

Outcomes. 2010;3(6):652-660. 

[28] � �,Õ!",�(�,	.����QRS�ÑÏÒ�
��

x!��[J].�H4&'(,2008,24(8):1330-1332. 

[29] �#Í,$%,&'Y,	.
���xÓÛ���QRS�$!

GH()��[J].M84�,2013,53(26):70-72. 

[30] *+,,�-Ù,�.,	.>@VÐ=�H)Û�Û/��QR

S�!IJKL[J].IJ�&'(,2007,23(6):504-505. 

[31] ñ¡0,�12.SLIPA:;+�<=VWXEFÓ�����

�$!GH[J].$%IJ4&,2010,17(1):121-122. 

[32] 3
�,45.67��xÓ������$!IJ()��

[J].µz4&o&p,2012,18(7):959-961. 

[33] �89,�:;,<=,	.+��VWX��BÄNS���

���,>�?ö� !"#[J].M84�,2011,51(26): 68-69. 

[34] @AB,C8,�D,	.VWXEF<=+�H)�������

��S�!EFe[J].GH4�,2008,30(8):1171-1172. 

[35] }IJ,KLê,MNO,	.VWX��+P�Ó�����

�$!GH[J].$%QR4�,2013,(22):42-43. 

[36] üS,3æ,´T\,	.����+������,-./�0

123UV[J].$%WXXÄ'(,2012,20(5):402-405. 

[37] �YZ,ü[.67��x������������iä§

&!"#[J].\]4ÄN&&p,2014,36(3):329-331. 

[38] $O^._`a b��t�cd�����ee�)S�f

GgYS�hijk[J].$%WXXÄ'(,2009,17(24): 

1915-1916. 

[39] lm+,no.,�p,	.67���H)������!IJ

��[J].qr4&,2011,40(35):3607-3609. 

[40] Õst,uAv.>@VÐ=�Ó80wxyÛ/��z�BÄS

�!GH[J].IJ�&'(,2008,24(1):40-41. 

 


