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Abstract 

BACKGROUND: The type AO-C1 thoracolumbar acute spine injury is a kind of high-energy instable injury, can 

cause thoracolumbar fracture-dislocation, and mainly associated with spinal nerve injury. Generally, all needs to 

posterior open reduction, decompression, bone graft fusion and multiple-segmental internal fixation of pedicle 

screw rod system, which causes excessive loss of spinal movement segment and a large number of application 

of internal fixators.  

OBJECTIVE: To evaluate the treatment effect of posterior pedicle screw mono-segmental internal fixation for 

treatment of the type AO-C1 thoracolumbar vertebrae fracture-dislocations.  

METHODS: From January 2008 to December 2013, 17 cases of type AO-C1 thoracolumbar fracture-dislocation 

were followed up. All patients were treated with one-stage posterior open reduction and pedicle screw-rod fixation. 
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Of them, eight cases received four screws and two rods for single-segment fixation in upper and lower vertebrae 

adjacent to intervertebral space after dislocation (4-screw 2-rod group). Nine cases received eight screws and two rods 

for multiple-segment fixation in the upper and lower vertebrae adjacent to intervertebral space after dislocation (8-screw 

2-rod group). Operative time and intraoperative blood loss were compared between the two groups. The Cobb’s angle 

was measured on lateral X-ray film of two groups preoperatively and 1 week postoperatively and during the final 

follow-up. The neurological function was evaluated by Frankel classification. The visual analogue scale was adopted to 

assess the degree of low back pain.  

RESULTS AND CONCLUSION: Patients were followed up for 1 to 5 years. Significant differences were detected in the 

operative time between the two groups, and operative time was better in the 4-screw 2-rod group than in the 8-screw 

2-rod group (P < 0.05). No significant difference was found in intraoperative blood loss between the two groups. The 

deformity of fracture-dislocation had been corrected, and the pain of low back had significantly relieved in all patients 

after fixation. According to Frankel classification, two cases at Grade A were improved to Grade E, but eight cases at 

Grade A got no improvement after treatment. Two cases at Grade B were also improved to Grade E at the final follow-up. 

Significant differences in Cobb’s angle and visual analogue scale were detectable at 1 week postoperatively and during 

final follow-up as compared with preoperatively (P < 0.05), but no significant difference was visible between final 

follow-up and 1 week postoperatively. No significant difference in Cobb’s angle and visual analogue scale was observed 

between the 4-screw 2-rod group and 8-screw 2-rod group. Results indicate that there was no significant difference in the 

clinical efficacy between 4-screw 2-rod single-segment and 8-screw 2-rod multiple-segment fixation for treating type C1 

thoracolumbar vertebrae fracture-dislocation. Therefore, AO-C1 thoracolumbar vertebrae fracture-dislocation could be 

treated with 4-screw 2-rod single-segment reduction fixation.  

 

Subject headings: Thoracic Vertebrae; Lumbar Vertebrae; Fractures, Bone; Internal Fixators; Follow-Up Studies 

Funding: the Major Medical Technology Innovation Project in Nanjing Military Command of Chinese PLA in 2014, No. 

14ZX26 
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Figure 1  Images of a 28-year-old male patient with thoracolumbar vertebral fracture-dislocations (T
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L

1

) before and after posterior lumbar 

single-segment pedicle screw fixation  
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Figure 2  Images of a 34-year-old male patient with lumbar vertebral fracture-dislocation (L

1, 2

) before and after posterior lumbar 

multiple-segment pedicle screw fixation 

���� A�����	
 X��
��������
�B���� CT��������
�C���� 1��	
 X��
�����

����8� 2 !"#$%
�D���� 12&'�	
 X��
��(�)*�+,-./01�!"#$%
2 

 

 A B  C D 

 1  #$%&'()* 

Table 1  Comparison of baseline data between two groups  

���4� 2��� 8� 2���	
��
�����������	���

�� 4� 2�� 8� 2�� P 

�/�(n) 7/1 8/1 0.300 

�
(x

_

±s� ) 36.7±8.3 36.2±7.9 0.231 

���(x

_

±s�kg) 63.1±12.7 62.8±13.2 0.934 

 2  +,�-+,� 1./012345��6 Cobb7-
89

:;<)=>)*                                 (x

_

±s?n=17)

Table 2  Comparison of Cobb’s angle and visual analogue scale 

scores preoperatively, at 1 week after operation and during the final 

follow-up  

����!"#$%�

a

P < 0.05� 

&' !"# !"( 1) *+,- 

./(0Cobb1(°) 27.7±8.2 1.5±0.4

a

 1.6±0.1

a

 

�23$45 8.7±1.4 3.1±0.6

a

 0.8±0.3

a

 

 

 3  #$@A4B/ACDEF)* 

Table 3  Comparison of operative time and intraoperative blood 

loss between the two groups   

�
 n 6789(min) 7:;<�(mL) 

4� 2�� 8 146.2±12.8(130=165) 370.0±96.3(160=680) 

8� 2�� 9 173.7±12.4(150=190) 376.0±89.6(170=730) 

P  <  0.05 > 0.05 

 



 

�����. AO-C1���	
��
���� 4� 2�������
�� 

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

3529 

www.CRTER.org 

TLICS��������	
��
���������

�������������������

[3

�

17-18]

 2013

!Vaccaro"

[19]

#TLICS��$Magerl%&�AO�'(


�)*+,-./�0�12345.�6789:;

����<Spine=>?%&@�AO Spine���	
�

0AB CD�EFGHI�JK�AO�'LMNH

AO/Magerl�'�IO*PQVaccaro�R�AO�'�S

T U*@�AO���	
�0AB%&VWXYZ�[

\*67?]^_`aLK�����	
67bc�d

efghi]^_jk�lm  

3.2  ��������	  AO-C'	
nopqH��

�rs	
�tuv�wxyz{�e|+,}~���

Z�����H��AB�������4#����[

�����������������4�����9�

���

[20-21]

 ������ ¡¢£¤¥¦<���}~�

§A¨~Y©ª�«�rs	
�¬�pqH­®wx¯

��A°±�
²	
��²�³+,y¬�+, �´

�#D0	
:µAO-B1yB2']¶bc�hi]^_·

¸ Defino"

[22-23]

GH¹º»¼0'����+,(½AO-B

')¾
¿�����Liu"

[24]

ÀK¿����bc20£�

��+,�GH¿����¾K*¹º­®wx'���

+,�Finkelstein"

[25]

ÁGH¿����pq¾
Yt�

Â	
�­®wx'+, AO-C1'	
pqH­®wx

e|+,}~�rsz{noY©ª� '	
I°±(

Ã	
Hp�pq+�(ÃÄ¦<�ÅÆ�+,ÇÈÉÊÂ 

Denis

[26]

»QËÌÍÊÂ�ÎÏ��ÐÂÑ/Ò��Ó�q

EK CD�EFGHpqI°±(Ã	
Hp����

}~�ÔÊÐ�}~2�~��ÐÂ)�Ò��2}~�

XÕHÊÖ]¶?�×�4�2�¿������¶� �

lmØÔ��É��ÙÚW
���Cobb�É�ÛÜ�Ý

0Þ��"dß�à¡XÞ�áâ³ªã�fg ¿��$

�����¡äÞ�ØÔ{åæ�ØÔWXç�è
æ��

éê�;ëÉì�íîïLK���ðñòKóô �H�

q��¿�����õö÷�ÐÂøù�� ú���}~

½¦<rsYÒW��ûüà�ýXþ���������

-�^�Ï²�	�
�÷��
��sÑë

[27]

 �*rs�

z{	
���§A¨~©ª��?ÊÂ	
���¯�Ð

���YÒF���ÔÊhi¶Z����

[28]

  

3.3  
������
����	��  �*����

��+,��Æ?~y×~�X�	
���ÔÊ���


+,�$�X�	
��~�

[29]

 �
�3�[�*�

�	
����²�� ÐÂ!"�Y#*�-�²��

 �����[�*$%ÐÂ&'��ï/Ò����í

��ï����4� ú�
(¯�øù���)��¯

��*���+, -.Beringer"

[30]

/*2007!0�1

�22£���Chance+,�3]¶��ç��3èí�

��ÔÊYî+�+,4
�156&í���I7í�

�ï�� *!V-í.8��9`a�2���+,¶

ç��:�
í���Ô�ÙÚ�;<�

[31-33]

�=#GH

t[�A°±�
²	
����YÒ��+,>¾*�

�ç��:�
í��

[34-35]

 ������+,y}~^

�¯�+,��*��y}~XÕ��X�	
 ^?G

H��*[�X�	
FL@�


[36]

 úÁ[A�/F�

B��X�	
�Ç¶�
���Z5ÙÚCF³�ÛA

DÜY¾

[37]

 Kim"

[38]

�29£������+,¶�E�

u�ç��í���ÔÊYî+�
�+,4
6&í�

��ÙÚÐ�!"���
���³�� Jindal"

[39]

]

¶�
$:�
à¡lmÞ��ûü50£CF23�F�Ù

Ú�
67ïGHI$JK/jkLM������+,

�éê�ç��í���N¶î+�
O³fg Toyone

"

[40]

�212£������+,ç��í���Yî+

�
�10!ÙÚ�JK/%PÐ�­QRù³©ªJS�


��*���X�+,Y©ª CD+,}~��*�

�X�	
�´^�q�
�Ä�^�T%U��VW 

�¡12£U*���+�(Ã	
X�¬�æY�+�(

ÃÎÏ�Z[\Ç]u�Ç¶�E�u�^ÔÊÇ¶î+

�
���ÙÚW���!"��<��Ç�B[���

�B_�³©ª�ÛADÜ����­QRù³]` p

qab�Â(ÃÎÏ�æY�\"�A°±�
²O^5

4
  

�lmYcýd<*¢£;e��×^_hifgh

¥���ÊÖ��i�lmj]¶k5ÙÚ  

 

�������������	
��
����������   

����������������� !�   

	
���"#$�%&'()�*+,�-./0�1%

23
456789:;<=>?@)ABCDEF1%BCG

��*+BCG� 


����HID2JKL<MNO(posterior ligamentous 

complex
PLC)�P
QRSTU Vaccaro�HoldsworthVW 20

XY 60 Z[\]
^_`abJK�acJK�dJK�e�

fgVJKL<
ha!�ij��f!�iklVmnL<o

B<pHIDI
qrstHIuvwx�yz
{HIDI|

}+~���r�.� 

������������
�����
����F��

����
�������
����� 

 

4  ����  References 

[1] Magerl F, Aebi M, Gertzbein SD, et al. A comprehensi 

classification of thoracic and lumbar injuries. Eur Spine J. 

1994;3(4):184-201. 

[2] ���.�����	
��
������[J].������

��,2012,11(1):9-12. 

[3] ���,� !,"�,#.���$�	
�%	&'(��)*

+,[J].-./0,2012,33(7):1430-1431. 



 

�����. AO-C1���	
��
���� 4� 2�������
�� 

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

3530 

www.CRTER.org 

[4] 123,456,789,#.�:;<=>?@��A��[J].�

�BCDE��,2012,44(16):8308-8315. 

[5] FG,HI�,JKL,#.�:;<M&'=>NOPQ���A

�RST��(�UVWXY[J].��BCDE��,2013Z

17(22): 4047-4054. 

[6] [\,4]^._`A�:;a<PQ�?@�����(
�

[J]. ��bcbd��,2013,23(4):377-379. 

[7] Moelmer M, Gehrchen M, Dahl B. Long-term functional 

results after short-segment Long-term functional results after 

short-segment pedicle fixation of thoracolumbar fractures. 

Injury. 2013;44(12):1843-1846. 

[8] ef,gh,ijk,#.l��_`Amn��o`AQ�?@�

����(��@pqr[J].bcst��,2013,11(3): 

141-145. 

[9] uvw,xyz,{5|,#.�����}~�`AQ�mo`A

Q�(@p	�[J].�����,2013,34(1):76-78. 

[10] �\,���,�v�,#._`A�:;Q��RP����?@

�������[J].���t��,2012,15(2):134-136. 

[11] ���,E��.�����	�(��
�[J]./0��Z2013Z

19(8):1432-1435.  

[12] McCormack T, Karaikovic E, Gaines RW. The load sharing 

classification of spine fractures. Spine (phila pa 1976).1994; 

19(15):1741-1744. 

[13] Gelb D, Luding S, Karp JE, et al. Successful treatment of 

thoracolumbar fractures with short-segment pedicle 

instrumentation. J Spinal Disord Tech. 2010; 23(5):293-301. 

[14] ��,H��,�]�,#.o`A�:;a<=>PQ�?@��

���[J].��BCDE��,2012,16(39):7237-7241. 

[15] Vaccaro AR, Zeiller SC, Hulbert RJ, et al. The thoracolumbar 

injury severity score: a proposed treatment algorithm. J Spinal 

Disord Tech. 2005;18(3):209-215. 

[16] Vaccaro AR, Lehman RA Jr, Hurlbert RJ, et al. A new 

classification of thoracolumbar injuries: the importance of 

injury morphology, the integrity of the posterior ligamentous 

complex, and neurologic status. Spine (Phila Pa 1976). 2005; 

30(20):2325-2333. 

[17] 4��,H��,��,#.���$�	��$�E�%	&'(

��%�[J].���m�`$���,2009,24(1):18  

[18] ¡¢,4£�,�¤,#.¥¦��A��	�§(¨©�ª¨«N

¬��[J].��bcbd��,2001,21(7):566  

[19] Vaccaro AR, Oner C, Kepler CK, et al. AOSpine 

thoracolumbar spine injury classification system: fracture 

description, neurological status, and key modifiers. Spine 

(Phila Pa 1976). 2013;38(23):2028-2037. 

[20] ­®�,¯°±,"²³,#._`Amn��o`AQ�(qr�

�[J].��BCDE��,2014,18(17):2710-2716  

[21] ´�5,4µ,¶·z,#.}~NO�`AQ���¸¹?@��

���ºO[J].���t��,2011,14(4):376-378  

[22] Defino HL, Scarparo P. Fractures of thoracolumbar spine: 

monosegmental fixation. Injury. 2005;36suppl 2: B90-97. 

[23] Defino HL, Herrero CF, Romeiro CF. Monosegmental fixation 

for the treatment of fractures of the thoracolumbar spine. 

Indian J Orthop. 2007;41(4):337-345. 

[24] Liu S, Li H, Liang C, et al. Monosegmental transpedicular 

fixation for selected patients with thoracolumbar burst 

fractures. J Spinal Disord Tech. 2009;22(1):38-44. 

[25] Finkelstein JA, Wai EK, Jackson SS, et al. Single-level 

fixation of flexion distraction injuries. J Spinal Disord Tech. 

2003;16(3):236-242. 

[26] Denis F. Spinal instability as defined by the three-column 

spine concept in acute spinal trauma. Clin Othop Relat Res. 

1984;(189): 65-76. 

[27] ¯»¼,HK½,e½¾,#.��=<_`APQ�?@����

�[J].�¿���t��,2011,13(7):695-696  

[28] ÀÁÂ,¶Ã,.ÄÅ,#.ÆÇ}~ÈÉÊ?�����Ab��

�ºO[J].���t��,2011,14(6):609-611  

[29] Ë²Ì,ÍÎÏ,¶[Ð.Ñ*�t0[M].ÒÓ:Ô¾L/ÕÖ×Z

2012:798-799  

[30] Beringer W, Potts E, Khairi S, et al. Percutaneous pedicle 

screw instrumentation for temporary internal bracing of 

nondisplaced bony Chance fractures. J Spinal Disord Tech. 

2007;20(3):242-247. 

[31] ØpÙ,ÚÛ�.}~o`AQ�?@�����ÜÝÞß¸¹

[J].���m�`$���,2012,27(9):820-821  

[32] HLà,áâ�.ã��¸¹äl�:;}~o`AQ�?@�

�����(¨å¬[J].�����,2011,32(3):192-194  

[33] H�æ,çèé.l�:;}~o`Aã¸¹Q�?@����

�[J].��ÊVst��,2012,20(18):1670-1672. 

[34] Kim YM, Kim DS, Choi ES, et al. Nonfusion method in 

thoracolumbar and lumbar spinal fractures. Spine. 2011;36(2): 

170-176.  

[35] "êë,���,ìíî,#.ã¸¹ÈÉïð?@�����[J].

���m�`$���,2011,26(19):778-780. 

[36] ñò�,óôÅ,õö÷,#.�����øùm?@úûüýþ9

���ß[J].�¿st��,2006,44(8):505-508. 

[37] .òÏ,e��,¯��.}~ã¸¹��
�[J].��st��Z

2014,22(5):372-373  

[38] Kim HY, Kim HS, Kim SW, et al. Short Segment Screw 

Fixation without Fusion for Unstable Thoracolumbar and 

Lumbar Burst Fracture: A Prospective Study on Selective 

Consecutive Patients. J Korean Neurosurg Soc. 2012;51(4): 

203-207. 

[39] Jindal N, Sankhala SS, Bachhal V. The role of fusion in the 

management of burst fractures of the thoracolumbar spine 

treated by short segment pedicle screw fixation: a prospective 

randomised trial. J Bone Joint Surg Br. 2012;94(8):1101-1106. 

[40] Toyone T, Ozawa T, Inada K, et al. Short-segment fixation 

without fusion for thoracolumbar burst fractures with 

neurological deficit can preserve thoracolumbar motion 

without resulting in post-traumatic disc degeneration: a 

10-year follow-up study. Spine (Phila Pa 1976). 2013;38(17): 

1482-1490. 

 

 

 

 

 


