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Abstract 

BACKGROUND: Bone marrow edema is commonly seen after the collapse of osteonecrosis of the femoral head, which is may be an 

important imaging index for assessing the “survival with collapse” of osteonecrosis of the femoral head. 

OBJECTIVE: To analyze the relationship between the bone marrow edema after the collapse of osteonecrosis of the femoral head and the 

changes of femoral head imaging, and to explore the significance of bone marrow edema in the treatment of osteonecrosis of the femoral 

head of “survival with collapse”. 

METHODS: The case data were obtained from the Specialist Department of Osteonecrosis of the Femoral Head at the First Affiliated Hospital 

of Guangzhou University of Chinese Medicine (2012�2016), who recorded in the non-surgical treatment of osteonecrosis of the femoral head 

in the “Guangdong Provincial Dominant Disease (Osteonecrosis of the Femoral Head) Breakthrough Project”. Sixty cases (81 hips) with 

collapsed osteonecrosis of the femoral head, 43 males with 61 hips and 17 females with 20 hips, were followed up. The patients were grouped 

according to the improved bone marrow edema grade: no bone marrow edema (grade 0, 15 hips), mild bone marrow edema (grades 1 and 2, 

37 hips), severe bone marrow edema (grade 3, 29 hips). Informed consents were obtained from all patients, and the study was approved by 

the Ethics Committee of the hospital. All patients were treated with Chinese medicine, and underwent functional exercise. Frog-leg X-ray films 

of hip joint were examined every 3 months. The collapse, head-acetabulum match and joint stability on frog-leg X-ray films were observed. 

The influence of bone marrow edema grade on the X-ray changes after the collapse of osteonecrosis of the femoral head was analyzed.  

RESULTS AND CONCLUSION: (1) Sixty cases (81 hips) had complete follow-up data. The follow-up time was 4�72 months. (2) By the �

2 

test of R*C, different bone marrow edema grades would significantly affect the progress of frog-log X-ray after collapse (collapse, 

head-acetabulum match, and joint stability) (P < 0.05). (3) In summary, bone marrow edema is widely observed after the collapse of 

osteonecrosis of the femoral head, and bone marrow edema will fully affect the X-ray changes after collapse. The higher the bone marrow 

edema grade, the higher the probability of the collapse, head-acetabulum match and joint stability of the frog-leg X-ray films. Bone marrow 

edema is an important imaging indicator to assess the prognosis of collapse of osteonecrosis of the femoral head. 

Key words: osteonecrosis of the femoral head; bone marrow edema; survival with collapse; X-ray; bone marrow edema grade; frog-leg 

position; collapse; head-acetabulum match; joint stability 

Funding: the Natural Science Foundation of Guangdong Province, No. 2018A030310606 (to CQQ); the Research Project of Traditional 

Chinese Medicine Bureau of Guangdong Province, No. 20161122 (to CQQ) 

 

0  ��  Introduction 

��������	
��
����������

������������������������ 

!"#$���%&'()*�������� !"�

����+,-�.

[1]

)/012345������#

$6�������789:;<=>?@A�BC�D

E�������8<=���FGHI)J01KL�

���6�����MN��.OP�QR:;23ST

U�VWXY�������=����6XZ[\]�

R?�^_����*�����MN��.OP
`"

�ab) 

 

1���������Subjects and methods�

1.1  ��  :;�cde�XY) 

1.2  �������L2012f7gh2016f4g*ij"k

lmno�pqkr�����stuvwx) 

1.3  	
  �cyz4{Lij"klmno�pqk

r�����stuv(2012h2016f)�|Mi}~��

��(�����)���0P������������

�
`�������60c81���43c61���17c20

��f�18�56����(37.78±10.39)����\���

��X�������(0�)15��������(1��2

��37��������(3�)29�)� ¡¢�£¤QR

�3��¥¦QR�35��§¨QR�32��%��11�)

©\������X��ªX��«3¬g­®¯�R°±

²³XZ[´�µ¶���c�XZ[\]�XY����

X�K��=XZ[\]�·¸) 

����¹º»¼"½kv¾I¿�f�>18��À

�ÁyzwÂ�ÃÄÅvÆÇMRI�ÇXZ[´©DÈ��

���ÉÊ�Ë��Ì/�TÍ�CÎÏ�dr­®�Ð

C�Í�Ñ/kÒ�Ó·ÔyzÕÖ�-×ØÙhUÇ3

Ä©ÚXZ[Û´�-×ÆÙ*18¬g©Ú�Ü{ÝFÞ

23�ßaàáâãäÉßaå) 

  ����¹ºæ»¼v¾���I¿�Àçèªé�

ê�ëÖ�R°ìí�ËÃÄÅv�MRI·Ô�·Ôyz

æÕ�ÓæßaFÞ23�ÜæßaàáâãäÉßaå) 

1.4 ���
���îÇ������ïð���
`(ñò

.óx�´+ôõ.�ö÷+ø´+êù�ú��HûüC

ýþ))ñò.óx�´(r�����¹103301)�ij"

klmno�pqkr�r���(6�8´/Ä�«��h�

Ä�	ð3�6¬g)�
�xX|��
��Ç�����

������Þ����������� !�".#�

`$)ßÆ	ðôõ.�ö÷(%&'±l(�)Ç*+

,�-l¿.Z20040001�4´/Ä�«��h�Ä�	ð

3�6¬g)�/0øD3´(1ò�lÇ*+,�-l¿.

H10950029�«Ä�h2´�1Ä/d�	ð1�3¬g)
`©



���������. �	
��
��������������� X����[J]. 

 !"#$%&'�2019�23(20):3170-3175. DOI:10.3969/j.issn.2095-4344.1236 

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

3172 

�� 60� 81�����	
��
���������� 3�� 

� � � � � (0

�)15 �����


������ � 

!"����(1�#

2�)37�$%&'(

')*+,-.�/

01234� 

5 " � � � � (3

�)29�$%&'(

')*+,-.�/

01234� 

!"����(1�#

2 �)37 �����


������ � 

5"���� (3

�)29 �����


������ � 

�����(0 �)15

�$%&'(')*

+,-.�/012

34� 

��������	
��
	�����������

���������� !"#$��%&'�()*+"

,-./0	1234	5678
9:�;<=>?@

AB��CDEFGHI	JKLM���NOPIQR

*+"();SRT
�UV�WX��YZ[\]U^

_`abc"defgh�MRI�i"jOklmn2o

p�qr"��CstIuXvw� 

1.5  �������

1.5.1  xyz{�|}>~  xyz{���MRI�K�

���T2W2+����^��"��xyz{�����

>~

[2]

��kZ����<���)"m()���xy

z{��|}>~���exyz{��0~xyz{��

� xyz{�1~¡2~xyz{�¢�+ xyz{�

3~xyz{"jOk��>X� 

1.5.2  £x¤Q¥��¦§¨©�ª«¬�­®¯  Q

¥�¨©ª«�°.±²m0.5 mm�³´µ¶·"��¸

C¹Zº»]fgh�XvwQ�¼(¥�¼)½¾�¿£

x¤��´r"ª«£x¤�ÀÁ"�£x¤�´rÂÃ

w"ª«£x¤�´rÄ£x¤Å=�²Æ�>OÇ3È 

!��op��e�¦§¨©"�¦§¨©0�2 mm"¨   

©> 2 mm

[3]

� 

1.5.3  £x¤�¤ÉÊË !  Ì�£x¤¡gÉ�Í

Î³´µÏÐÑgh�¤ÉÊËÒ �¤ÓÊË�gh�

Q¥�Xvw¼Ô�£x¤¡gÉÎ³´µhA�Õ;Ê

Ë�Q�Xvw¼Ö¥�Xvw¼Ô£x¤¡gÉÎ³´µ

hA�×ÊË�Q¥�Xvw¼Ô£x¤¡gÉØ×Î³

´µhA

[4]

� 

1.5.4  h��Ù¾Ò   h�Ù¾��OgÉ;£x¤

�ÚÛmÜÝ®¯"U^¼ÔÜÝopf¿gh�Q�X

vw¼ÔÞßàw�st !",iÞßàw×st"[

ª«gÉáâr�£x¤ã¿äÃåæw�²Æ�ç¿�

�"[OQR¿mèé�f¿��êèëìíîTDE]

£x¤�U^_`a�Ù¾�Þßàwst"gÉ;£x

¤�ÚÛ�ï�Õ;Ù¾�ð�<5 mm�×Ù¾�ð�>     

5 mm

[5-6]

� 

1.6  �	
��� ñeWX`a°.ExcelòWó�"j

;ó���cô>õ"°.SPSS 13.0Bö÷ø��>õ"

öó`aù�ú.�

2

ûü"OP < 0.05mýþe��'�

�� 

 

2������Results  

2.1  
������  ���'�ô"�	W60�81g£

x¤DE��"����xyz{ !">m3X"
xy

z{(0~)15g"� xyz{(1~¡2~)37g"+ xy

z{(3~)29g�ñe��º»`abc"��`a
ð�"

º»]±m4�72
�� 

2.2  ���������

��

�1� 

 

 

 

 

 

 

 

 

 

 

 

 

2.3  ��������� !"#$%
&'��	W�

�����¹Zº»]£x¤Q¥�U^_|�,Ç��

Q�U^Ôe23g(28%)�eîT�¦§¨©"�¥�U

^Ôe30g(37%)�eîT�¦§¨©��Q�U^Ôe

43g(53%)îT�0�2 mm�¨©"�¥�U^Ôe39g

(48%)îT�0�2 mm�¨©��Q�U^Ôe15g(19%)

îT�2�4 mm�¨©"�¥�U^Ôe12g(15%)îT�

2�4 mm�¨©"��

��

�1� 

 

 

 

 

 

 

 

2.4  ��������� !"##()*&'  �¹

Zº»�Xvw¼Ô"gh�¤ÉÊË40g(49.4%)"Õ;

ÊË35g(43.2%)"×ÊË6g(7.4%)� 

2.5  ��������� +,-�./&'  �¹Z

º»�Xvw¼Ô"gh�Ù¾46g(57%)"Õ;Ù¾30

g(37%)"×Ù¾5g(6%)� 

2.6  01"234�56�789:;<!"#��=

>?@A&'  ×³xyz{>~��Q�Xvw�¦§

¨© !ýþe��'��(R*C����Fisher½æ��

�"�

2

=14.218"P=0.005)"��xyz{>~��"Q

�¨©�Û���U^_��"��

��

�2� 

 

 

 

 

 

 

 

 

 

� 1  ��������� 

Figure 1  Trial flow chart 
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Table 1  Changes of frog-leg X-ray of the femoral head     

����� ���	
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��� 23(28%) 30(37%) 

0�2 mm 43(53%) 39(48%) 

2�4 mm 15(19%) 12(15%) 

��� 81 81 
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Table 2  Collapse of femoral head in different bone marrow edema 

grades after treatment     
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� 0�2 mm 2�4 mm 

0� 7 6 2 15 

1�2� 12 23 2 37 

3� 4 14 11 29 

�

2

� 14.218   81 

P� 0.005    
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Table 3  Collapse of femoral head in different bone marrow edema 

grades on frog-leg X-ray after treatment     
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� 0�2 mm 2�4 mm 

0� 8 6 1 15 

1�2� 16 19 2 37 

3� 6 14 9 29 

�

2

� 10.861 81 

P� 0.001 
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Table 4  Head-acetabulum matching of femoral head in different 

bone marrow edema grades after treatment     
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0� 11 2 2 15 

1�2� 23 12 2 37 

3� 7 20 2 29 
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� 16.600 81 

P� 0.001 
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Table 5  Joint stability of femoral head in different bone marrow 

edema grades after treatment     
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0� 12 2 1 15 

1�2� 26 9 2 37 

3� 8 19 2 29 
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� 17.267 81 

P� 0.001 
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Figure 2  Images of a 38-year-old man with bilateral 

alcohol-induced osteonecrosis of the femoral heads before and 

after treated by Chinese medicine and functional exercise 
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Figure 3  Images of a 35-year-old woman with bilateral 

alcohol-induced osteonecrosis of the femoral heads before and 

after treatment by Chinese medicine and functional exercise 
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