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Abstract 

BACKGROUND: Deep vein thrombosis is a common postoperative complication after spinal surgery in 

clinical department of neurosurgery and department of orthopedics. Deep vein thrombosis is mostly 

related to vein intima injury, stasis and activation of blood coagulation factor. Early effective prediction can 

effectively avoid the adverse effects on the prognosis of patients with deep vein thrombosis. D-dimer used 

in the prediction of deep venous thrombosis has high sensitivity and specificity, and can be used as a 

sensitive predictor for deep vein thrombosis.  

OBJECTIVE: To explore the relationship between plasma D-dimer mass concentration and deep vein 

thrombosis after spinal surgery.  

METHODS: A total of 83 patients treated with spinal surgery collected from Department of Neurosurgery, 

First Affiliated Hospital of Xinjiang Medical University from April 2014 to August 2015 were retrospectively 

analyzed. They were divided into two groups according to postoperative plasma D-dimer mass 

concentration: D-dimer positive group (n=48) and D-dimer negative group (n=35). We monitored D-dimer 

mass concentration in both groups preoperatively and postoperatively 1, 3, 5, 9 and 14 days, and analyzed 

the relationship between D-dimer mass concentration and deep vein thrombosis.  

RESULTS AND CONCLUSION: (1) No significant difference in D-dimer mass concentration was 

determined between the two groups (P > 0.05). D-dimer mass concentration was significantly higher in the 

D-dimer positive group than in the D-dimer negative group 1, 3, 5, 9, and 14 days postoperatively (P < 

0.05). (2) After operation, plasma D-dimer of 28 cases was positive, with persistent increasing. Double 

lower limb deep vein color Doppler ultrasound demonstrated that seven patients experienced deep vein 

thrombosis and four patients suffered from pulmonary embolism in D-dimer positive group. There was no 

deep vein thrombosis and pulmonary embolism in the D-dimer negative group. (3) These results indicate 

that positive D-dimer concentration of patients after spinal surgery suggests the possibility of deep vein 

thrombosis. If the concentration of D-dimer is persistently high, we should highly alert to the occurrence of 

deep vein thrombosis.  

Subject headings: Spine; Venous Thrombosis; Tissue Engineering 

 

Cite this article: Wu H, Wang YX, Li QC, Huang B, Guo YF, Liu YJ, Wang JL, Luo K. Significance of 

dynamic monitoring of D-dimer levels in predicting deep vein thrombosis after spinal nerve repair. 

Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(26):3863-3869. 

 

0  ��  Introduction 

��������	��
���������

����������������� ������

!"#�$%&'��$%()*+,-%&'�.�

/"012

[1]

345678�9:;<=>?'���

���"#@AB45%�84%�)*&'�"#@CD

EF

[2]

3D�GHIJADKLM������4NOP

QRS

[3]

3TUVW�)*+,-%���XYZWZ

!�+,)*&'������"#@[\]J�^

_������`abcd"e�fg��h�i�4

jkl&'mh�inopq�"�@AB

9%�50%

[4]

�r������stKL�uv]w<N

O3xyz{|}~����O4�������:�

�������d���:D�GHI����D�GH

IW�����������������uv]��

}�D�GHI���W������������O�

I���4������ �����D�GHI¡¢J

A3£¤¥�

[5]

��¦�)*&'XYD�GHI��7

8D�GHI��§�¨©ª«¬~������NO

���T��®¯°±�²³�´µ¶��·¸�¹



 

����. D�����	
��������������������� ! 

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

3865 

www.CRTER.org 

�� 

������	
������D������

����������� !"#�����$�%

�&'�()*+,-./01�2014243420152

8356789:;�<=7>?@�83A�B�C

D*EF01FGB�HD�������������

�� !�()� 

 

1  �����  Subjects and methods  

1.1  ��  IJKLMN� 

1.2  �����  O201424342015283F56

789:;�<=7>
�P8QR� 

1.3��	
  MNSTU��VWXYZ[\]^#_

`Zabcde!fghi*=O�jklm)no

p*q)nrstbZ[uvw]^\ZxyR*z{

)n|}~�*���jk���r*��IW���

/������#lm��U*������*h�Z

[e�\����*����]��*�������

 ¡/#���e�*]¢rlm�£�!t¤¥/�

�*F¦�§¨© ¡ª§¨«!¬®¯*J°±²

/u±³´*���e�µ��W�r�Z[§¥¶·

¸¹º�D����»¼M½¾b¿ÀÁÂ7Ã8Ä�Å

fghiµU�ÆÇÈÉÊËÌ»¼Í�ÎÏÐÑ7Ã

ÒÓ�ÅfghiµU�SUUltra-MarkpÔÕÍb

Bio-Radfghi*ÔÕÖ×Ø<M½¾ÙOcdGBD

fg*ÚÛÜÝÞM½¾ß��à�á� 

1.4  ��� âã20142434201528356789

:;�<=7>
�P8?@���äå�æ�
�

�B�CD83A*��ICDD�����ç���

á¼m*YèCDD�����ç���á0y�ém

êë

[6]

ì2íF50îïðDïD�����ç��500 µg/L

�ñ*> 500 µg/L�ò/yó2í> 50îDï(2í×   

10) µg/L�D�����ç���ñ*> (2í×10) µg/L

�ò/y�®&�ô/y� 

����ìõöá��äå�æ
��B�*ª

�÷ø�ù)nú$#ðû������CD�CDI

@Ãüýþ���� 

����ì����u��u	
)nú$u�ù

)nú$´�CDó�FÛ�����CDó�áD�

���»¼�CDó�F��´�Ò�����CDó

�F�/�x/�$�CDó�H�U�� t�C

Dó�F!�")nú$�CDó#$#%&H$'ó

���(�CDó�ðû�"ú$(�CD

[7]

� 

��	
����

[8]

ìCD)*ðû�+u,-u

.��/039�1*�ðû���ÆÇÈÉÊËÌ»

2h3ðû�����40CD5§)*¿639�1*

7ÆËh3ðû����D*859:������� 

D����ò/y48A*�å;26A*'22A*2

í16�75îó<W$11A*=W$30A*>W$5Aó

Chiari³?2A*@"A�0A*��)0Aó��
�

BC25Aó�s�t�B�39A*øs�t�B�9A�

D����ô/y35A*�å;15A*'20A*2í15�78

îó<W$7A*=W$10A*>W$12AóChiari³

?2A*@"A�2A*��)1Aó��
�BC27

Aó�s�t�B�19A*øs�t�B�16A�2y

CD2íuú$¢p´�DøEF/�G(P > 0.05)*

��5J/� 

1.5  � 

1.5.1  ��üH  �÷IS�CDáIJ��ðû�

��ÆÇÈÉÊËÌ»2\D�����ç��¼m*ï

KL�÷�����ó83ACDÚFMNðá��äå

�æ
��B�*�å#��ÚOPðûQ/RST

�UV\QWXïYZ������ !*��OPC

DIJvY�����@Ã*��[\]^10 mg*1

_/d*`9%�¿vY�������� !��mH

a¼����*��I2yCD�D����Âb�á»

¼*cD�����ò/*ªdef�*¯#gá�ðû

���ÆÇÈÉÊËÌ»2#��"hi»2ó)>

÷*S�CDÚ�2�ðû���ÆÇÈÉÊËÌ»2

ïKLðû������ 

1.5.2  D�����jka¼  »¼CD�÷ï#��

1*3*5*9*14 d�D�����ç��*lmCDn

ogpq���5 mL*�Orstu��vn"*TU

ÔÕÖ×Ø<H*Fwxyzð*ÝÞ3 000 r/min��

�{! 10 min0{�|�*}0{��l��

eppendorf"*~��80 �����ï�»¼gq)*S

�ê�ÚFwxð�����á¼m�Fêëß�J%�

��ð¼m�|D������ç���S�ê�Ú�á3

_��/»¼*`���q3_»¼���bÚ�� 

1.5.3  �ðû���ÆË»2  TUPhilips SONO CT 

5000pÆÇÈÉÊËÌ:¹Í����"5�10 MHz�µ

UÆÇËÌ�+~��I���á��01�CDb�

F»2�¿*�ðû��/P_P�1*7![U��

�_FCD��P��u����u�.��u���



 

����. D�����	
��������������������� ! 

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

3866 

www.CRTER.org 

�u���u������á»2ó»2g��KL�

�"��r ¡¢£¤ur¥9�*�����u9�u

¦j�*�����§/*ï#�¨©ª���´

[9]

� 

1.6  ������  0«OCD�÷u��1*3*5*

9*14 dTUÔÕÖ×Ø<H¼mD�����ç��� 

1.7  ��	
�  µUSPSS 16.0n�¬z�áè

��*�®£ï%¯3*y'J�TU�

2

»Nóäk

0°�ç®£Ux

�

±s¯3*y'J�TUt »NóïP < 

0.05��D�EF/�G�     

 

2������Results  

2.1 �����
�  Ý��/��*±²�83A�

�äå�æ
����B�CD*Yè��D����

�ç��0�2y*D����ò/y48A*D����ô

/y35A�M4����01*ø³´*µ !�0y

¨%�¶�

��

�1� 

 

 

 

 

 

 

 

 

 

 

 

2.2  ������  2yCD�2íuú$¢p´·¸

�DÚøEF/�G(P > 0.05)*n�è¶�

��

�1�             

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3  ��������D��� !"�#$%&'(

��  �÷2yCD�D�����ç��J�*�Dø

EF/�G(P > 0.05)���2yJ�*D����ò/y

��1*3*5*9*14 d�D������ÚEF�OD�

���ô/y(PÚ< 0.05)*n�è¶�

��

�2� 

 

 

 

 

 

 

 

 

 

 

 

 

2.4  ������)*+,-./01��  ��D�

���ò/yCDåD�����ò/*ª�ç��F5 d

a¼å�*de/¹��±�28A� 

��ðû���ÆÇÈÉÊËÌ»2�*D����

ò/y)*������CD�7A*;4A*'3Aó

)*��x�CD�4A*�å1A)*F��;1º*

�4A)*F��;3º*2A)*F��;5ºó»�2

A;/CD)*¼E�Cû¹½(¼ç�ðû¾�¿ð

¿10 cm�ðûÀ¥*�ÁÂJ�)uÃÄ�/´¯**

ÅÆpÇ�¯*�D����ô/yCD�)*����

�#��x� 

7A�����CD�ÆÇÈÉÊËÌ»2��°

ðì3A !FÈÉ���åðÊ*ÆË#ÆÇÈÉÊ

�¨�h3*ÈÉ���åðÊ�r5¶Ë/Ì-Ì*

"�r¥�ÐÉ¹Í*�¨ÎÏÐB*ÑÒ�ÈÉ��

�åðÊ��(¶�

��

�2)ó2A !FÈÉ����*ÆË

#ÆÇÈÉÊ�¨�h3*ÈÉ�����r-Ì¹

e*"¥¹Í*ÑÒÈÉ������(¶�

��

�3)ó1A 

!FÓÉ����*ÆË#ÆÇÈÉÊ�¨�h3*Ó

É����5¶Ë/e-Ì*�¨ÎÏÐB*ÑÒÓÉ

������ó1A !FÈÉ�P��*ÆË#ÆÇ

ÈÉÊ�¨�h3*ÈÉ"�r5¶Ë/´-Ì*"¥

�ÐÉ¹Í*�¨�ÔÕÖ×ØÙ�*ÑÒÈÉ�P�

���� 

2.5  2345  2yCDø�Ú§ÛÜz !� 

��������	
�� 83��


� D���������� 2� 

D������� 48 D������� 35 

 

D������� 48 �

� �!"�#�$%& 

D������� 35 �

� �!"�#�$%& 

 

� 1  ��������� 

Figure 1  Flow chart of group assignment 
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Table 1  Comparison of general data of patients in both 

groups 
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Table 2  Comparison of D-dimer mass concentration 

preoperatively and postoperatively 1, 3, 5, 9 and 14 days in 

both groups 

() D����� 

��(n=48) 

 D����	 

��(n=35) 

t P 

*+ 27�210 19�190 4.521 0.542 

*, 1 d 466�3 766 104�581 2.905 0.000 

*, 3 d 566�1 256 143�456 3.780 0.001 

*, 5 d 427�1 108 169�384 4.927 0.001 

*, 9 d 207�834 221�378 8.673 0.002 

*, 14 d 69�688 126�312 4.538 0.000 

 



 

����. D�����	
��������������������� ! 

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

3867 

www.CRTER.org 

 

 

 

 

 

 

 

3������Discussion�

��������	
����������

����������� !"#$�%&

[10]

'Virchow

()*+�����(�,-./0 31234�56

�7�89:;7�<=>?@'AB1CDEFGH

>IJKLM��������NO�PQR

[11]

7ST

U

[12]

�LMVWXY���ZG[�\]^_O`ab

��ZG����cd�efghi�>jklmno

pq�r�cdHnoabst=Bo�ab�� 1

C�uefvw_�cefX3�xyz{ef|}~

�8�����=���zef�>j1C��O�c

ef�����X������,I�H���~��

��='�"���#���������LM���

��AB� 1CLMXY��� D�������$

 �� �¡¢�������£

[13]

' FG¤¥LM

�¦�ZGN�§¨©uª«�¬���� D���

���®¯°$ 

[14]

'±\²

[15]

*+� D�����

��³ ´]���µ¶�=���k·���=��

 D������®¸¹$ �º[ D������@t

»������� ¼½¾l'¿�LMXY��_�

��agY¯�ZG�VÀ D����ÁÂ��[ÃÄ

ÅÆ 30%�50%������ZG

[16-17]

'ElfU

[18]

*+�

_ÇÈ�¦���É��ZG�D����Ê{�ÃÄÅ

Æ 30%������ZG'#ËLMVWÌXY~ D�

�����»������£ ¼½¾l�ÍÎ��g

Ï��_ÐÑ������£� D������ÒÓÔ

ÕYÖ'    

×Ø��iÙÚÛ���Ü�ZG�B��

� 1�3�5�9�14 d� D������}ÝÞÂ�ßÀ

à�����áâ�ãäåæÁç�VWXY�Ü��

�ZG�� D������è£kéêë�Í 2 ìZG

�B D������ÞÂgÎ�Y¯�í6{�îïì

ZGÜ�ðñòY¯í6{��� D�������ì

ó��gôêë�2ìZG�B D������»���

������£òY¯õ¾{'ö÷��øùZGúû

�������ünoýþ������� 10 mg�  

1È/d�Í���ZG�� D�����Cã� _�

B�2 ìZG�BÌò������î�B 2 ì� D�

�����í6ò¯°{	
(P > 0.05)�����Z

G D�������$ ��ª�@t�����Z

G D������¸¹#$�D�����{ì�� 1�3�

5�9�14 d� D������¯° _ D����Ê{ì�

 ��Y�� D�����{�ZG�£������

��{.Y¯ _�� D����Ê{�ZG'� D��

���{ì�ZGÙ 7��¦�����74��¦

��É�� D����Ê{ì�ZGÕ�¦�����

���É' LM�¦����ZG D����qC�

���1 100 µg/L��������£�Y¯ _��

ZG

[19]

'  

D�����{ìZG�N�§¨©uª«�¬�Z

GN�^_ oab�rµ¶�=������Í��

º D�����{�ZG ®�£������x!

ZGo�l"ô:�#� ¾

[20]

�,$%h&���Z

G D����qC��$ � �¡¢������£

�V)'��'_$ÈLM()C���îLMVWô

ZG"*,��+O�º[���¦��������

É�ZG����'LMXY������ìZG��

� D����qC����Y¯$ �������ì

ZG��� D����qC����Bò¯°í6

[21]

'

Í,-LMÙ.÷/.01��2ê3Gà����

�áâ�ãäáåÖ4'º[`bÞÂ D�����@

t��,LMÙ56+k-71489:������

��;]<ç= >?1�	
'Í LuxembourgU

[22]

LM*+,@ D����ÁÂ2A�B��[#C��

DE{� (97%�100%)��B��[�C��DE{

õ��F(78%�93%)'H×Ø�G�H�IJì��   

3 dZG� D����qC���´K�î�� 3 d�£

������ZG 4��ö÷H×Ø�[&�ZG�

D�������L ��������£��h{L

1�Í��Î�ké�MN��_´K D����qC

� 2  �������	


����� 

Figure 2  Color 
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ultrasound of left tibial 

vein thrombosis 
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