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single-level thoracolumbar fracture: a 3-month follow-up   
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Chongqing Three Gorges Central Hospital, Chongqing 404000, China) 

 

Abstract 

BACKGROUND: Percutaneous pedicle screw fixation has been applied in the treatment of thoracolumbar fracture, and 

has achieved satisfactory clinical efficacy. Injectable calcium sulfate holds good biocompatibility, degradability and fast 

curing. 

OBJECTIVE: To explore the clinical efficacy of percutaneous pedicle screw fixation combined with calcium sulfate 

cement for single-level thoracolumbar fracture. 

METHODS: Clinical data of 40 patients with single-level thoracolumbar fracture without nerve injury were analyzed 

retrospectively. All fractured vertebrae were compressed more than 30% and at least one pedicle was complete. All 

patients were treated with percutaneous pedicle screw fixation combined with calcium sulfate cement. The Visual Analog 

Scale and Oswestry Disability Index scores were recorded at baseline, 3 months postoperatively and last follow-up; the 

height of the fractured vertebra body and sagittal Cobb angle were measured on X-ray; the patient’s satisfaction and 

healing rate were recorded.  

RESULTS AND CONCLUSION: (1) The Oswestry Disability Index at 3 months postoperatively and last follow-up was 

16.3% and 4.4%, respectively. Compared with baseline, the Cobb angle and Visual Analog Scale scores were 

significantly reduced, and height of the fractured vertebra body was significantly increased after surgery (P < 0.01). (3) 

The healing rate at last follow-up was 95%, nonunion was not found, and the patients’ satisfaction reached 95%. (4) The 

loss of vertebral height and Cobb angle was found at last follow-up compared with 3 months postoperatively, but had no 

significant difference (P > 0.05). (5) These results indicate that percutaneous pedicle screw fixation combined with 

calcium sulfate cement is safe and reliable for single-level thoraclumbar fracture, which not only restores the vertebral 

height and relieves pain, but also has satisfactory long-term curative efficacy and high healing rate. 

Subject headings: Thoracic Vertebrae; Lumbar Vertebrae; Bone Nails; Fracture Healing; Tissue Engineering  

 

Cite this article: Zhan FB, Cheng J, Feng SL, Xie LZ, Li B, Zhang Y, Chen L. Percutaneous pedicle screw fixation 

combined with calcium sulfate cement for single-level thoracolumbar fracture: a 3-month follow-up. Zhongguo Zuzhi 

Gongcheng Yanjiu. 2017;21(23):3664-3669.  

 

0  ��  Introduction 

��������	
�����������

������������ !"#$%&'����   

(

[1-3]

)*�+,-./0� ��!"#123��

4567!"#�89:;�67�<

[4-6]

)=>?@A

7BCD7�EFGH7�IJ�KLMNDOPQR

STUH��671V�WXYZST

[7]

)O[\�	


]^67��EFG\32 000 mL:_�7�`abc

d8

[8-9]

�?@A7�=>:�=	
]^67EFGe

-fg

[10]

) 

67��hij_kl37�=>mno�mnip

�Lq

[11-12]

)#Gr#ipstuv�wxy�iz{

|}~

[13]

)Lehmann�

[14]

O������/0� ��

��!iz{|e-g345� )�3����Z�

��2��i������mn���i�FH��/

�����7��hi�������"���hJ)

*���!]R��/0���� !"#>3 ¡�

�����kND¢£�¤¥�¦

[15-16]

):§¨©zª

��«¬�£�O®��¯3°±²B³�´µ¶"

·¸x¹)Oºh»¼�½¾2013�2¿À2015�8¿Á

ÂÃÄ�ÅÆÇ�^±��40ÈÉ8�������Ê

ËÌ�/uv�Í��Î>�Ï¡Ï?@/0����

 !"#SÐv�!:§¨©zªÑÒ�Ó�����

¦[%ÔÕ) 

1���������Subjects and methods 

1.1  ��  Ö×�ØÈÙÚ) 

1.2  �����  32013�2¿À2015�8¿OÁÂÃÄ

�ÅÆÇ�^ÛÜ) 

1.3  �	
 Ý�Þ=>�/0���� !"#o��

ßàáâã^A4äÌåæçèé�êëì%Usmart�ì

íîïðñòÉó��� ��ôõöîFJD5 (6.0�6.5)×45

÷ïð��ëøôî16063)ù3	
?@"#o��ú

o�!Ó«�� ²ûüýþH��sÜ���o���

Ò����	?@���!�
�2�������4

¡Ï�"#�$>�è�� �xH��¸x�¶��%

ýÐ��¶�Ì[£������[���x�ú!"#

o��Ì[£�st1��OÑ�Ê����µÊ��

��������� �²�W��[���x=Ó��

�!�� Ê¯!"#$)  

©zª�%�WRIGHTæçèé�%�&xα�'�S

(©zª��«¬�£�O®��¯3°±²B³�´

µ¶"·¸x¹�)ÐL�*x+%30 ��,=ä�-.

/Ê�b50´uv12st) 

1.4 
��
 3�40ÈÉ8�������ÊËÌ�/u

v�Í��¶�428È�512È6�725�518�~939. 

286:�;<v24È�=>v11È��?5È6T

12

��6

È�L

1

��17È�L

2

�13È�L

3

��4È6@AOÙ��A2

�13È�A3�27È6AvÀ67Lq3�8 d�~94.8 d)



 

�����. ���	
��������������������� ��!"3#$%& 

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

3666 

www.CRTER.org 

���uvÙ�HBÁCÙ (Thoracolumbar Injury 

Classification and Severity Score�TLICS)4�7Ù

[17]

�~9 

5.4Ù)ÞÌÍ�9O7DÛÜ��ZEÏX¨FG²MRI 

HCTHI)7D�JMRIHCTKLM#�������²

v����ÛN��TLICSCÙ)7�Í�EÇDOP�

�ZEÏX¨FG���CTD³7�©zªÓ�QR�7

�� Ï�)7�3S¿TU�7�VWTULOP��Z

EÏX¨FG���CT)  

�����XÍ�v���wxX¨FG-.\3

30%�v�ÀgÌ8E���ÛN6YTLICSCÙ4Ù��

U6ZÍ�ÌeM�[\]v]�MRI-.%^_��6

`Í�ab�Ð67���cd���_eMNÔÕ�¤

¥TUHPQRfg6hÍ�2���ij�(kQKÕ�

µN�ÆÇlmno�øp) 

 ������XBÁ��qrs�Í�6YÊ_�A�

����/0� !"#SÐ©zªÓ�67�6Z�U

Í�) 

1.5  ����  tuvw��Í�kxyÏ�zE�{�

|D}~��{����h{7��õ����)Cð�

�#Ïv��¶1�����P�3v��¶U¼1��

�����P��41.5 cmÙ�;��	�40�²0¼

st²�h�����zE������#Ï�)OCð

����¼��N#Ï��ÀÔÕ���Ò$�����

��$v�1��U¼������ (ßàâã)"#) 

�Ð�ïx�ûü��þ �3zE��� �4¡Ï

v����¡¢� �Cð®���v����x¡ÏÔ

Õ)3v����ÛN8E/��� �ÑÒ£¤�Ó�

���OCXðX¨F®��¥�¼�/��"#�	ò�

����¦����§¨©�ª«§�¬Ü®¯�©z

ªÑÒ£¤�3.5�4.5 mL(WRIGHTæç)�~94.0 mL�C

ðeM©zªÓ�°±ÔÕ)²v�2E���ÛN:K

³����1´/0� )µ¶·F��̧ ¹ ��	¥º

©)»¼½Ð�	�¸¾¿gÀÁ)  

1.6  ����	
��

1.6.1  �ÂJÃr��CÙHOswestryj_ÄÅ�Æ 

(oswestry disability index�ODI)  ÇÈÉÊ7D�7�3

S¿²7�VWTUL�ÂJÃr��CÙHODI

[18-20]

)Ã

r��CÙCËÌpî1�3ÙÍxIJ(ÊPÎÏÐ)�4�6Ù

�xIJ(ÍxPÎÏÐ)�7�10ÙÁxIJ(IJ��Ê_Ï

ÐÑdÏÐ�JÒ))ODIÓÔÕ�10SÓÖsÜ�À×I

J��x²�ØÙm²è«²L;²ÚÏ²ÛÜ²ÝÞÏÐ²

��Ø²ß��Ø²àá�10S�â�QR�ãSÓÖ�

�NÙ%5Ù�ÉÙ���î�äNÙ/50(�:_N

Ù)×100%�NÙå�Õej_ÄÅåBÁ) 

1.6.2  Í�267�&æÔÕx  Ù%4ç(è²¢²�²é)) 

1.6.3  ��êÐQR  ÇÈÉÊÍ�7���êÐë) 

1.6.4  PQR�Ì  7D²7�3S¿�ìVTUL�;X 

¨FGí��Ù�rGv���Dî�xïÙ��ð¯Ï

	
ñ{�òCobbóx)v�Dî�xïÙ�=v�Dî

�x/v�U¼1���Dî~9�x×100%) 

1.7  ����  Î>SPSS 17.0�ôRõöÙÚ�m�

ÞÌ��ôíj9Î>zEíj�ôGfg>x

�

±sÕ.�2

sq�[Î>t íj6ôÆfgsq�[=>÷�íj�

�P < 0.05%éøÌ-ù�Õú) 

 

2������Results  

2.1  �������  @Õò��m�3�Í�û40È�

TU�w�¸ü>�9��STÙÚ)ijºwý��

��

�1) 

2.2  ����	
����  þs40ÈÍ�9MNTU�

TULq14�24S¿)67Lq115�150 min�~9     

133 min67�EFG50�85 mL�~963 mL6�ÇLq 

9�17 d�~912. 8 d67�2�4 d(~93.2 d):O����

���¼�¥Ø�)7���CTHIä�3´���� 

���©��¸		Ñ
��/uv��äs6¸�	`

a��	aF�!"##$²r�²©zª-��©�7

��äs67���h{ÍxIJ2È)ODI7�3S¿²

7�VWTUÙ�%16.3%�4.4%) 

2.3  ��	
�������7D1��7�3S¿TUL�

þsÍ��v�ñ{�òCobbó�IJÃr��CÙ9

f��v�Dî�xïÙ��÷�éøÌ-ù�Õú(P < 

0.01)6VWTUÍ���êÐë%95%�2ÈÍ�VWT

UL���êÐ�Í�267&æÔÕx�è¢ë%95%)

�7�3S¿�[�VWTUÍ����ñ{ð¯ÏCobb

ó²v�Dî�x9Ì����éø¸-ù�Õú(P > 

0.05)���

��

�1) 

2.4  ������  4�Í��458�b:�;<v6 h

�Ç)L

2

���$��A3. 1��PQRfg�L

2

��Dî

e-����©!:�����Ï)Î>/0���� 

��!"#SÐ©zªÑÒ����7�Í����x�

þ�¡)PQRfg��

��

�2�

��

�5) 

2.5   !"#  þs40ÈÍ��Ì3È7���CTHI

ä�� ���©��7�267�²7�3S¿�7�V

WTU9�ä�e-�/s¯)ÞÌÍ�7�9¸�	`

a��	aF��äs)7�2ÈÍ���h{ÍxIJ�

2ÈÍ�VWTUL���êÐ)ÞÌÍ�TU�q�E�

� r�²#$)  

2.6 �$%&'��()*  þ+,40ÈÍ�67���K

867Æ�ÛÜ�bº7�EFG²67Lq����� 

��pMë:_ÌÑ%��)þs+,Gg�%Ö×�+,�

Í�267ÔÕë:_A¶��67bc�PÎ(�TUL

Í�Åm¯�²Í�2Æ�²�������ÔÕx�))

  

3������Discussion�

3.1 �+,-./0123456(78�������� 



 

�����. ���	
��������������������� ��!"3#$%& 

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

3667 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��� !"#7�����������67�<�:

=��¡Ï²���x�¡�ª³		��¯R�´µ_

\åx �	
!���

[21-22]

)´�����67¹

'����HïLqmn	
"��ip²i��H#$�

¯¥
ip�F%&H'(·���7�E�ï��h

{)*�IJ�BC67�¦

[12]

)��45�67O��

���Ê+#H,-�Eü�â.�	
]^Æ����

A��KLËÌ���67`aë²���EFG²��

���ipuv����i/�/·���ï�67Lq

H�ÇLq

[23-25]

)bº��0\åx�fÍ67Þ��

�����

����	


 � � 40

� 

������

������

������

 !	"�#

$� 

40 ��%

&'��(

)*+,-

.� 

 

� 1  ����� 

Figure 1  Flow chart of the trial 

 

� 1  ��	
�	� 3�������������� 

                                                 (x

�

±s�n=40) 

Table 1  Comparison the clinical indexes at baseline, 3 months 

postoperatively and last follow-up       

��������	

�

P < 0.01
 

 

�� ����� 

Cobb�(°) 

�������� ��������(%) 

�� 21.10±3.46 6.90±1.25 45.85±7.89 

�� 3�  12.00±3.16

�

 2.55±1.05

�

 86.40±2.85

�

 

!"#$ 13.75±2.17

�

 �� 85.80±3.14

�

 

 

� 2  �� 45� L�����	
�� CT �

� 

Figure 2  CT images of a 45-year-old male 

patient with L� fracture before surgery 
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Figure 3  MRI images of a 45-year-old male patient 

with L� fracture before surgery 
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Figure 4  X-ray images of a 45-year-old male patient with L� 

fracture after surgery 
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