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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 
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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 

����� a�b���	
��� X������ T���L��L��L��������� L������� !"#$%(&'�)(c�d���

	
� CT)�*+,����� L����� -./01(e�f�	
�MRI���� T���L��L���234���L���5�67��

(&'�)(g�h�����89	
: 1;�� X��������<=>?@A��BCDEFG(i�	
: 1H� X������

��<=IJK+,LMNOFGP 

 



 

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

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

3455 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

 

3������Discussion�

��������	
�����������

��
���������������(Kümmell

�) �������!��"#�$%&'()*

+ 2,-.!497/���������"
01

222/34����15
0�6784.43%
9:�

�����������(Kümmell�);<!=>?

@A0�BC
=>"DEFGH
I(JKL����

������(Kümmell�)=>MNL:OPQRST

UVW8XY' 

������������(Kümmell�)
Z[

\�]^_��`a8?@'bc�de��Kf!g

hibj=k�lmno��pA��_qr�stu

v
ZAOwstxy�z{|}
~Kümmell��8

3����
�p��Kf�%<�20% 
�b�k�l

m!no��p
b���b��������
�p

��Kf�%> 20%
���k!�lmno��p


���������bd������
�p��_q

r�uv�#Ow�z
���������b���

^��

[6]

'��v��8�?����c�1
b!�

� �� X¡¢£¤¥1¦�15'Malghem{

[7]

§

¨©ª2��«¬��®¯°!15
�±²³´µ

¶s ���·¸¤��0T!¹�
º»¼��

«½¾¿�À0T�^
¼V��¾½xy�Á
Â�

ÃÄÅÆÇÈÉÊX¾Ë�^

[3]

'Kümmell�!3È?

Ì�Í�1
¼�ÎÏ����������!-

.bÈÐ!ÑÒ' 

��²±ÓÔ��_Õ²±ÓÖ×ØÙÚÛÆ:-.

Ï����������
ÜÝV2Þß!=>.

à
áâbãä@

[8-12]

'åæ*+M8��_Õ²±-.

���������ç��²±¶èbàéêë��

KfA_Õì
íîïðñòóô!õö

[9]

'��_Õ

²±s ��²±·¸¤÷Z¬ø ��«ùú
Æ:

�ë Ô(�) ��«û²®ü
ð�¡ýñò
þ

y��_Õ�±i�����f{Ö!'b=>��ÛÆ

��_Õ²±-.kümmell��ÝV2Þßà�

[13]

'	(

)*+
���L:Kümmell���
9:��v��!

 
��ë ¶��y�ø�¦!ÅÆ
¼V�p��

!v��¶�ÇÈÉù�
�V��!!��Kfêë


íîïðý¡î!��
�¶þy�ß!=>à��Þð

!ñòóô6'íî��²±��b�ÅÃL��iî

l�i Æð!?@'��!Qb*+M8��²± -

.Kümmell�îµ¶ç��_Õ²±èbã"
I8�p

��Ø�b®v�
�#$¼Æ¬ø�%Tü�
��

_Õ²±�í:��²±
µ¼ñò&�ó'y��

!¹
("
�±²)*�K�fñò
�Êñò×

+ õö

[14]

'�³´µ¶s�ð,fñòó'y��

!¹
(Ãç
-)�ñò./Dð!0-�f
Ê1

9K¯�2f3�!456789:Ô;v���-

¤!<=67�>?
u92ñòÃÄ@AZ±²!

³BÄC

[15-16]

'ÈD E�F;¤Ço!TG�c*+

�H��_Õ²±Ó6ç��²±Ó6bèK!IJ��

$�!K6
*+�M8��_Õ²±��±²ñò

)*�LMN�O�¤PQRA67
SZ�y�Ê

Tf!ÅÆ
Ê¤��;< ���!�Á
./�

�_Õ²±Ó_UÓ��$�!0T

[17]

'�b*+M8

ëV!�Å�W¼V��_Õ²±3���v��Êi

ñòóôi�øuv{#0��Ê

[18]

' 

XËb*+M8��v��! sñò�	Ó

ñòóô!KõöIY

[19-21]


áKümmell���«!��

v���Ï�������ë _!��v�b�H

UÑÒ'9:��v��! 
Ø¼��« ÈÐ!

®l
��«��p¿
ïð2ñòý¡��
ZI�

W[[
<=\]67�T
^_��v��«�-
æ

æ ��«v�45±²È`a!<=b
	»ÇÈÉï

ð��²±ñòóô!õö

[22]


á3µ¶ ÈÐWf¤

�Áñòó'y��v��45��#±²@c'd

kÈD*+eH
��v��! ¶�Ufïð��·

ghÀi(Bi)Ôr�Qi(Ci)ñò!óô6
á�

��Áñò�lmi(Di)!óô6

[23]

'	()*+!


���
22/UÓ��jbk/0Tñòóô
#�

Ol��v��sñòóô!KõöIY'��v��

! �H���«¹�;m�>Anop!�qr

�
s� ��ë !·¸'��v��st:no

p
Zub��Ó×���v Üb¦��
Ó"��

w�xGAyzxGïð��45{\ú�
 ��


�U|ë _
������������

(Kümmell�)��v�ÇÈÉù�
��×}KfÔ_

Õ�±¶�VÞß��
~������ :��v�

���«î
Uf�%2��²±ñò�ý!��


Zv�45µ¶±²`a!<=b
¼ñò¶è��

��éý���«
¼V��²±µ�VÞß!��.

à
ñòóô6Þð'	Ó_ñò!������

� 1  K�mmell������	
���������(x

�

±s�n=21) 

Table 1  The changes in clinical indexes of the patients with 

Kümmell disease before and after vertebroplasty 

��������	


�

P < 0.05� 

 

� ��� ��� 1 d ���� 

�����(�) 6.82±0.59 2.27±0.70

�

 2.05±0.72

�

 

Oswestry������(%) 54.64±2.77 20.45±2.76

�

 22.23±4.37

�

 

���� !(mm) 11.80±4.77 17.29±5.00

�

 16.97±5.02

�

 

��"� !(mm) 19.51±4.32 22.29±3.85

�

 22.09±3.79

�

 

���� !(mm) 24.04±3.77 26.81±3.87

�

 26.56±3.64

�

 

�# Cobb$(°) 18.72±5.15 16.36±4.41

�

 16.19±4.19

�

 

 



 

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

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

3456 

www.CRTER.org 

���������	
��	���������

�	��������� 

���� !"#$%#&'()*��+,&-.

/0(Kümmell1)�234567��87����9:

�;3��<=>?�@ABC���?D�EFGH0

IJK&'()���347�LMNOP�QRST�

U�VW�XYZN[\]��^_`abXYcde�

&XYf�fgNh����!ij�[\�k����

�lmn�To&pqr�����lmstuv�hw

�xy�z71��{|*

[24]

�&pq}~ZNJ���

�M�����}~�������}~�������

�����W�V�k�#Kümmell1������G 

!�k����.s���&pq����dZ 2&p

q�¡n���¢£�¤¥¦§¨©5dª+«�¬=

®¯

[6]

�Lee°

[25]

�� !�k�#0I±²³´µ¶� 

Kümmell1�¦§·¸&pq¹���¸ª+º|�¸»

>?¼@A½¾¿���DÀ�E&'()*��+,

&-./0 (Kümmell1 )FGH!ÁÂ�tÃÄÅ¾

Æ�¨©nº|5d¢£Á�ÇH0I�JK&'()

È��É�É§�ÊËÌÍ��cd��º|ÎÏÐÑ

Ò�nº|ÓÔ$Õ0Ö×°I�È�¼�MG��Ø

Ù�.Ú³´Û�µÜ�Ý#Kümmell1�Þß¦§�

�<=>?�àt�DÇ´áâã��ä��k��7

�.å���É§���¬<=�æçèéêë3y�

ì¨íî

[26]

� 

ÞïXYð�ñïXY2>?&'()*+,&-�

òó	ô���õö÷�øj

[27-28]

�ùúû°

[29]

��ü�

ñïXYýþ¹&pq���¢£�¼��G !Þï

XY��ñïXY�&pq��Ö�Æ��b��C

��æÞïXY¸62ª�ã¶«,�5dZ�õ	


��

[30]

�Z¼��� !>?Kümmell1ÞïXY�

ñïXY������DÀ�æÞïXY���yª�

5dZ���×�?�§�àt*Á

[31-32]

�MG !É

§ñïXY¸6��þ¹�ÊË&-$�±�µ¶$³

´µ¶�Ò�°I�È�Zþ¹5dZ�����

��t�22�FG�;3ÞïXYs<5d����À

ü�������� 2É&'()*��+,&-.

/0(Kümmell1)�>?.k�;&'()*+,&

-��ÉÞïXY�.]����p �äçXYfg

�k�����lmn�&pq¼�!"å¿��8�

]W#«��z71�Áy�DÀ�E�ÞïXY$0

��<=>?&'()*��+,&-./0(Kümmell

1)�@Aå¿���?D� 

%õ&'��kd·LT�X~��¨0�Ç�³´

+(È)�&'()*��+,&-./0 (Kümmell

1)�;3��347�$0ÞïXY��<=>?��

�	7������ª�*}&pq�+T�É&pq

�	àt,-.}/��n�0VÉ1�·1Áy«�¬

=A]	¿�23�4Ù��5A¾¿���DÀ�


��MZ��$&pq��Ö¢£6$�����¬<=

7��?�§×��j�æ��ð 2h8.,9:;<

:=-¾6�>?�	@�<:-����<:AH�

B��CDEZ�F��?ç�	��G#DE�HI

G#?DCJKDL�M���NO�����¬<=�

P�>?�	��DL�M���QbtRSTUG�

9����DÀ� 

 

�����������	
�������������

�������������� !"#$�

�����%&'�()*+,-.!/0�12345678

9:�;<=>7:?�@�A�BCDEF,GHI0JK:()

*LM$ 

��	
�NO9PQRST7UVWXYZ[\$ 

����]^_`��!abcdefghijklm���

no��!WXp=qr$7U!s8,tuvwx7Uyz{e|

}�~]^_`����4�l(CONSORT4�)$+,a`!��

�o3������+�:��a`������R�:��J{�

�����!����� ��R�¡¢$ 

�����7U£¤�¥¦� CNKI§¨©7ª«¬I®¯ 3

°±²$ 

�����7U¦&³´R¯µL¶�·¸µL:cd�¹º»

¼½$ 

�����¾¿9P���ms8!67�£À!ÁÂ¯�ÃÄ

Å�$67�Æ3!ÇÈÉÊ�GH(ËÌ0Í}GHÎ)ÏÐ3Ñ�

¥Ò~OXÓÔÕÖ�J×mØÙ:TÚÛÜ±$ 

�����7U£¤�ÝÞ¥,�o9Pßàn��{¤àWX

áâ$ 

�������ãä¿åæçèé7U:7U£¤�ÝÞ¥,�

o9Pßàn��{¤àWXáâ$êHe�ëQ×ìTáâl �

í�îïðñòó�WR�ôQ×3.0¢õö:�d=÷ó!�ø�:

ùìúnûîïðñü!iýÇ7³þtu��<m�):R�ùì

��ó�������	
������«�����Ú�7ª:

������÷:ó9��!��GH�����d�ó�$ 

 

4  ����  References 

[1] Matzaroglou C,Georgiou CS,Assimakopoulos K,et 

al.Kummell' s disease: A rare spine entity in a young 

adult.Hell J Nucl Med.2010;13(1):52-55. 

[2] Formica M,Basso M,Cavagnaro L,et al.Kummell disease: 

illustrative case for definition criteria. Spine J.2016;16(10): 

e707-e708.  

[3] ��,���,��,	.Kummell
�
�������[J].�

������,2012,33(1):55-56. 

[4] Wu AM,Chi YL,Ni WF.Vertebral compression fracture with 

intravertebral vacuum cleft sign: pathogenesis, image, and 

surgical intervention.Asian spine J.2013;7(2):148-155. 

[5] ���,��,���,	.Kummell
 !"#$[J].%�&'(

���,2015,23(9):816-819. 

[6] Li KC,Li AF,Hsieh CH,et al.Another option to treat Kummell's 

disease with cord compression.Eur Spine J.2007;16(9): 

1479-1487. 

[7] Malghem J,Maldague B,Labaisse MA,et al.Intravertebral 

vacuum cleft: changes in content after supine positioning. 

Radiology.1993;187(2):483-487. 



 

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

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

3457 

www.CRTER.org 

[8] �),*%+,,-.,	.�/0123456�7348':9

:;<=3456;�>?@9�A��7225BCD[J].%�

EFGH!",2016,20(35):5256-5262. 

[9] Wang H,Sribastav SS,Ye F,et al.Comparison of Percutaneous 

Vertebroplasty and Balloon Kyphoplasty for the Treatment of 

Single Level Vertebral Compression Fractures: A 

Meta-analysis of the Literature.Pain Physician.2015; 18(3): 

209-222.  

[10] Lu J,Jiang G,Lu B,et al.The positive correlation between 

upper adjacent vertebral fracture and the kyphosis angle of 

injured vertebral body after percutaneous kyphoplasty: An in 

vitro study.Clin Neurol Neurosurg.2015;139:272-277.  

[11] Sun HL,Li CD,Zhu JL,et al.Clinical research of percutaneous 

vertebroplasty or percutaneous kyphoplasty for treating 

osteoporotic vertebral compression fractures induced by 

glucocorticosteroid.Beijing Da Xue Xue Bao.2015;47(2): 

242-247. 

[12] Wu Y,Wang F,Zhou JQ,et al.Analysis of clinical effects of 

percutaneous vertebroplasty and percutaneous kyphoplasty 

in treating osteoporotic vertebral compression fracture. 

Zhongguo Gu Shang. 2014;27(5):385-389.  

[13] IJK,LM,NOP,	.QR34ST8'UVWKummell
 

WX
 WX[J].YZ[\,2014,40(6):693-695. 

[14] Wang HS,Kim HS,Ju CI,et al.Delayed bone cement 

displacement following balloon kyphoplasty. J Koren 

Neurosurg Soc.2008;43(4):212-214.  

[15] Krause WR,Krug W,Miller J.Strength of the cement-bone 

interface.Clin Orthop Relat Res.1982;(163):290-299. 

[16] Tsai TT,Chen WJ,Lai PL,et al.Polymethylmethacrylate cement 

dislodgment following percutaneous vertebroplasty: a case 

report.Spine(Phila Pa 1976).2003;28(22):E457-460. 

[17] Kim MJ,Lindsey DP,Hannibal M,et al.Vertebroplasty versus 

kyphoplasty: biomechanical behavior under repetitive loading 

conditions.Spine(Phila Pa 1976).2006;31(18):2079-2084. 

[18] Wiggins MC,Sehizadeh M,Pilgram TK,et al.Importance of 

intravertebral fracture clefts in vertebroplasty outcome.AJR 

Am J Roentgenol. 2007;188(3):634-640. 

[19] Nieuwenhuijse MJ,Van Erkel AR,Dijkstra PD.Cement leakage 

in percutaneous vertebroplasty for osteoporotic vertebral 

compression fractures: identification of risk factors.Spine J. 

2011;11(9):839-848.  

[20] �]^,�_`.3abcde3fghijklPKPUS�>

?@9 jm2CD[J].<n[�,2015,44(35):5030-5032, 

5037. 

[21] opq,�r,s8t,	.PVPU%3uv�>?@9 wxyz

�{|[J].%���}~lf�!"��,2016,8(3):133-140. 

[22] Ha KY,Lee JS,Kim KW,et al.Percutaneous vertebroplasty for 

vertebral compression fractures with and without 

intravertebral clefts.J Bone Joint Surg Br.2006;88(5):629-633. 

[23] Tome-Bermejo F,Pinera AR,Duran-Alvarez C,et 

al.Identification of Risk Factors for the Occurrence of Cement 

Leakage During Percutaneous Vertebroplasty for Painful 

Osteoporotic or Malignant Vertebral Fracture.Spine(Phila Pa 

1976).2014. [Epub ahead of print] 

[24] Lane JI,Maus TP,Wald JT,et al.Intravertebral clefts opacified 

during vertebroplasty: pathogenesis, technical implications, 

and prognostic significance.AJNR Am J Neuroradiol.2002; 

23(10):1642-1646. 

[25] Lee SH,Kim ES, Eoh W.Cement augmented anterior 

reconstruction with short posterior instrumentation: a less 

invasive surgical option for Kummell's disease with cord 

compression.J Clin Neurosci. 2011;18(4):509-514.  

[26] �p�,�t%,o��,	.QR348'�QR34ST8'V

W�34S���Kummell
:���4���? [J].%�EF

GH!",2016,20(26):3856-3862. 

[27] Yin F,Sun Z,Song S,et al.A comparative study on treatment of 

mid-thoracic osteoporotic vertebral compression fracture 

using percutaneous kyphoplasty with unilateral and bilateral 

approaches].Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 

2016;30(1):77-81.  

[28] Feng H,Huang P,Zhang X,et al.Unilateral versus bilateral 

percutaneous kyphoplasty for osteoporotic vertebral 

compression fractures: A systematic review and 

meta-analysis of RCTs.J Orthop Res.2015;33(11):1713-1723.  

[29] ��n,���,���,	.Q���3����348'UVW

�/01256�7 WX��[J].���� ¡l}~!", 

2015,12(4):68-70. 

[30] N¢,£¤¥,�K,	.QR348'�>?¦�§¨�/012

©ª3456�7:3����«¬[J].%�EFGH!",2015, 

19(30):4892-4897. 

[31] �p,®¯°,�±²,	.��l��³´QR348'UVW

Kummell's
 }~{µ[J].¶«[�·��¸,2014,34(9): 

1370-1374. 

[32] �¹º,®»�,¼½O,	.��3����l��3����

PKPVWKummell's
 }~{µ!"[J].%�&'(���, 

2016,24(18):1660-1665. 

 

 

 

 

 


