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Abstract 

BACKGROUND: Percutaneous vertebroplasty with bone cement plus hyperextension position reset for acute 

thoracolumbar vertebral osteoporotic compression fractures has been reported to achieve good clinical efficacy. 

OBJECTIVE: To evaluate the efficacy of unilateral percutaneous vertebroplasty with bone cement plus hyperextension 

position reset for Kümmell disease in the elderly.  

METHODS: Twenty-two old patients with Kümmell disease were included, involving 8 males and 14 females, aged 

55�84 years old, and the injuried vertebrae included T���(n=2), T���(n=8), L��(n=7), L��(n=4), L��(n=2), L��(n=2), and L��

(n=1). All patients underwent the unilateral percutaneous vertebroplasty with bone cement plus hyperextension position 

reset.The visual analogue scale and the Oswestry Disability Index scores, vertebral body height as well as vertebral 

kyphosis angle were determined before and after treatment. 

RESULTS AND CONCLUSION: (1) All patients were successfully operated, pain relieved or disappeared within 24 

hours postoperatively. No spinal cord injury, pulmonary embolism and other complications were found. One patient 

presented with cement leakage without obvious clinical symptoms; two patients had non-adjacent vertebral fractures 

during follow-up. (2) The visual analogue scale and Oswestry Disability Index scores at 1 day postoperatively were 

significantly lower than those at baseline (P < 0.05). (3) The anterior, medial and posterior height of involved vertebral 

body, kyphotic angle of involved vertebral body at 1 day postoperatively were significantly higher than those at baseline 

(P < 0.05). (4) These results manifest that unilateral percutaneous vertebroplasty with bone cement plus 

hyperextension position reset to treat Kümmell disease in the elderly can significantly relieve back pain, restore partial 

vertebral height, correct local kyphosis and improve functional recovery of the injured vertebrae.  

Subject headings: Vertebroplasty; Osteoporotic Fractures; Perioperative Period; Tissue Engineering 

Funding: the National Natural Science Foundation of China, No. 81473709; the Independent Innovation and 

Technology Program of Universities in Jinan, Shandong Province, No. 201401261 

 

Cite this article: Tan GQ, Li Y, Gan DH, Deng DH, Xu ZW. Unilateral percutaneous vertebroplasty with bone cement 

plus hyperextension position reset for Kümmell disease in the elderly. Zhongguo Zuzhi Gongcheng Yanjiu. 2017;21(22): 

3452-3457. 

 

0  ��  Introduction 

Kümmell��������	
��
�����


����������
�������
�����

[1]

�

Formica�

[2]

 !"#�
�$%&'()*+
,-.

/012345�6789:;<,
�(=>?@AB

��*C�!
�BDEFGHIJKLM�N	OPQ�

&'(-.RS,TUVW	X5YZ[

[3]

\-.]^_

`Kümmell�Ba_bcXd*�efghNi	jk�

l-.mno]^_pql-.mno*Cpq l&'(-

.rTUps l-.Ptup�

[4]

\vw�x�yzB@

A�r{|}~45���	�r{|},-.��r�

��r{|}~B���
~����N�	��\er

{|}~B���$%&'�N����-.%r���

����~�s~�$%�1�V45:�������

��s������(~�� @A�)*�6789�

¡¢.£@A�;<,-./0q
�(=>?��
¤

¥�[��r{|},��r�I¦§B~�\��¨r

{|},��r�I¦§©�Kümmell�Bª«�!��

¬­®¯°�	§�r{|}�±�
�m²"}³�´

µ45�y�W��§�	O¶·¸��¹.º»°�¼

�@½!¾¿B�À\Á�N¥��Â~�Bq(=>?

ÃAB45�FGÄÅÆÇÈ�ÉÊ¾¿�1Á�ËN¥

��Â~�B45�ÌÍ-.�?h`-.(=�?¾¿

��ÎÏÐÑ

[5]

\ÒÓ¶�	����Ô�Õ§Kümmell

�B��aÀ�Ö×ÌÍ.£�ØÙ£ÚÛ§ÜÝÞß-

.�?ràáâã¾¿�ÊGbcX��-.]^_äN

Æ§*C���-.r{|},r�I¦§(Kümmell�)

45Båæ��®¯\ 

 

1���������Subjects and methods 

1.1  ��  çè,�éêë\ 

1.2 ������� ìÔ�2013�9��2015�10��í

îï�ðWXñ©�òJ�\ 

1.3  	
  óô22é��Kümmell�45�!ïõ8é�

ö14é÷�y59�84ø�ùú67.4ø÷['�ÉÊµûµ

û�2�8ü��ùú3.6ü�÷r�I¦§-.ý:T

11

-. 

2ü�T

12

-.8ü�L

1

-.7ü�L

2

-.4ü�L

3

-.2ü�

L

4

-.2ü�L

5

-.1ü÷!ï4é45þu�-.r��18

é45Üu�-.r�\ 

�����YN45ú�N��B%&'��~��N

~�(��(=>?)B���ú�¥�
¤[�~�÷�

��67897£�bcX��Kümmell�-.	Á
÷

ÊG<r�����
�I´��r{|}�T�< �2.5÷

bcX
���-.]^_÷��-�ï��Ø��£�

--.��úNY�Ù\ 

�����-.���-.�����-�ï��Ø

��£�--.��ËN��¡z��-.]^_5\ 

1.4  ��   OSTEOPAL® Vràá�������

Heraeus Medical GhbH��¿â� ��!â;

20143655901�â��"#$% �YZB/GER 6661-2014\

&'.q(.þ7ê)��'.Ä*�ê�+,-./�

.¶+,-./0§1q23z4q�3z5.6q78

9:(E141)÷(.BÄ*�ê�.¶+,-./qN�N�

2.¶�Á.5;q789:(E141)�Á52<\fràá 



 

�����. ���	
���
������������������� K�mmell  

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

3454 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

��������	
�����
���������

������������ �! 87 MPa�"�#$!   

3 100 MPa�%& �! 58 MPa�'()�*+,-.

/��0123456�789 

1.5  ����

������:;<�=>?@�>?A30 minB

CDEFGHIJKL�MNMO�PQRS�TUV

W�XYGZ[2\]^Y_`<abc�deffc

gh�ijYkl9mnTUVopVqrstc�i

TUVu 30°�60°�v$iPw?�TUVrsxY?�

iPQXywz��={?9UQ<T|}~w��Y

?�b�d����>��i~w>?�C�����+

w{c����>��������������w{

���h�9 

��	
��:C ���( �'¡¢w£J¤¥¦

¤§¨��§¨©ª«¬�?�­®¯°±§¨²U³�

�§¨�d�´ªµw{��¶·¸�«¬¦�w{��

¹º»¼9§¨�½w{A1/3���?���+�´�½

¾¿�w{ÀÁ�<c�ÂÃÄ��§¨�ÅÆÇÈd�

��ÉÊÂ¤�ËÌ���Åw{��¹º»ÍÎÏÐ�

C���(���ÐÑÒÓ¾ÅÔÕÖw{³×©ØÙÚ

ÛÂÃ9 


���:ÜrSV12 h�U��ÝÞ}yßàá 

âØãä�åæ%�çèéL�(êëìíî�ïÀLð�

ñìK)òóôõãyö÷ø�ùú9 

1.6  �����	  òóA2òó�1 dGû�üý©�

ª<PACSþ±õã~ww{A�GÀ�2��c�p�

�w{Cobbxd($���~w_`��?�	�
�

�`2µW
�õã2�($�Ì
���9òó�1 d

ãXÃÁ2CT��������_�2³���9;<

�(ï��_��yNÉ����Oswestryø����

 !"��ø�����_¿c#+PQ$N/ø���

¿%�9 

1.7  
��
�  �� &'(ô)¤Excel &*�;

<SPSS 17.0e+õã_,���-$./µx

�

±s#0�3

¼12©���3�4567��8�ô;<LSD�8�  

P < 0.05¶69�,:�Ó;9 

 

2  ��  Results  

2.1  �������  21<=�üý�üý8�24�>�

��12.3�>�1<?@þ5A2BCDEFý�GHõ¤

IJ_,21<9 

2.2  �	
��
 K�

��

�19 

 

 

 

 

 

 

 

 

 

 

 

2.3  ����  22<PQ�L�ÍMTU�U�24 h¼$

NÉ�¾NF�OÖPQRS'TUGVWXKôYZ9 

2.4  �����������  U�XÃÁ2CT,0��

��ÐÑ_�pw{��[{�\�]2©^�_`ßa

bdc¨��Ö����Õ�1<�OdefVZg�2<

üý�ÈYhiH5j
kw{�s9 

2.5  ����� !"#$  22<PQòó�1 dGû�

üýd�(ï��_GOswestryø���� �3òóA

+,l�(P < 0.05)�òó�1 dGû�üýdUww{A

�GÀ�2��c��3òóA+,mc(P < 0.05)�òó

�1 dGû�üýdUw��Cobbx3òóA+,l�(P < 

0.05)�û�üýpòó�1 ddn�o�369�*,:

�Ó;�K�

��

�19 

2.6  %&'(
 K�

��

�29 

�� 22��

� Kümmell

��� 

 

	
��


����� 

��� X�

����� 

���

��  

��!"

#�$%

��&'

() 

 

� 1  ����� 

Figure 1  Flow chart of the trial 
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Figure 2  Radiological images of a 59-year-old female patient with Kümmell disease before and after vertebroplasty 
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