
  

��������	
 Chinese Journal of Tissue Engineering Research  

 

����:2095-4344(2019)12-01846-07                                                                        

1846 

www.CRTER.org 

������

������1980 ���

2005 ��	
���

�����������

�������  

 

�����:A 

�����2018-11-21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Huang Weiyan, Attending 

physician, Third Department 

of Orthopedics, Zhongshan 

Hospital of Traditional 

Chinese Medicine, 

Zhongshan 528400, 

Guangdong Province, China 

 

�

��

�

��������	
�����
����	
Gamma	 

4���������������� �

�

��

�

���������  	�
�	���(���������	
�����  528400)

DOI:10.3969/j.issn.2095-4344.1122      ORCID: 0000-0002-7913-4989(���) 

 

������� 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����� 

���	
���������������������� !"#$�%&'()*+,�-./0

%1234�567����8�9:;<�=��>?@AB�CD@EFG 

Gamma��HIJKLM:8���/N�OPQRSTU:(VWX�YWZ[\9:;<�]8�9

^_P`abc��G 

 

�� 

�����def�g%hi/jNkl:m'no�pqrstu% h�JKLv:���jwxy�

�z{:|OG 

���}~������8�9�������Z[���YW�\9� Gamma9������def�

g:CDG 

�����"�� 2014� 3�� 2017� 3���������: 178�����def�g�����

��jN��������8�9�(n=41)�������Z[���(n=44)�YW�\9�(n=48)�

Gamma9�(n=45)G���� ���JK¡¢�£¤/�p/0st�¥¦�§¨©ªqrp/0m'

n'(st�m«/0�C;#¬bc®G 

������¯������8�9�i/°f	E±I²³ 3�(F=87.741�P=0.000)�´µ¶·	E¸

I²³ 3 �(F=650.796�P=0.000)�/�¹º»�¼º»½	EyI²³ 3 �(F=1 890.363�P=0.000¾

F=452.550�P=0.000)��g¿P°fÀI²³ 3�(F=24.731�P=0.000)¾Á������8�9�:m

'n'(¬	EÂI������Z[���(�

2

=4.571�P=0.033)�YW�\9�(�

2

=3.928�P=0.047)

� Gamma 9�(�

2

=4.398�P=0.036)¾Ã/0 3 Ä��������8�9� Harris Å�ÆI²³ 3 �

(F=24.842�P=0.000)��C;#¬ÆI²³ 3�(�

2

=12.363�P=0.006)¾ÇODÈ	�4����jN�

�����d��������	
������������������������ !"

#�$%&�'(�=/0�§¨©ªqrj{;I������Z[���YW�\9�Gamma 9É

���jNG 

���� 

��������	
�����������������Gamma����������� 

���� 

������������ ! 

��� !�R459.9 

"#$%� 

"#$%&'()*+,-.,/(A201300361)0,/1234567 

 

4��������	
��������� 

����

(1) 178 ���

������

���

� � � �

� � � �� � � �

� � � �

� � 	 


� � 	 
� � 	 


� � 	 


�

��

��

��

� 

(2)  � � �

 � � � � � �

 � � �

� � � �

� � � �� � � �

� � � �

�

��

� 4�

��

��

��

� 

����

(1) ����������� !"�#

����������� !"�#����������� !"�#

����������� !"�#$

$$

$!%&'()

!%&'()!%&'()

!%&'()$

$$

$*+,-./

*+,-./*+,-./

*+,-./�

��

� 

(2) ���������

������������������

���������!01234567�8.9����:�;<=>

!01234567�8.9����:�;<=>!01234567�8.9����:�;<=>

!01234567�8.9����:�;<=>$

$$

$?@1A�

?@1A�?@1A�

?@1A�$

$$

$

Gamma�B����C

�B����C�B����C

�B����C�

��

� 

�������

(1) ���������

������������������

���������

�

��

� 41�

��

��

��

� 

(2) ����:�;<=

����:�;<=����:�;<=

����:�;<=

>�

>�>�

>� 44�

��

��

��

� 

(3) ?@1A��

?@1A��?@1A��

?@1A�� 48�

��

��

��

� 

(4) Gamma��

����

�� 45�

��

��

��

� 

�� !��

(1) DE

DEDE

DE 4 �
� !"�

�
� !"��
� !"�

�
� !"�$

$$

$FGH

FGHFGH

FGH

I

II

I$

$$

$!%&'(

!%&'(!%&'(

!%&'($

$$

$J'(K�	*

J'(K�	*J'(K�	*

J'(K�	*

+"�

+"�+"�

+"��

��

� 

(2) LM!0NOPOQRS

LM!0NOPOQRSLM!0NOPOQRS

LM!0NOPOQRS�

��

� 

(3) !0

!0!0

!0 3 TUVWXYZ[K12

TUVWXYZ[K12TUVWXYZ[K12

TUVWXYZ[K12

3

33

3 HarrisZ�

Z�Z�

Z�\

\\

\Z[
�1234

Z[
�1234Z[
�1234

Z[
�1234

567RS

567RS567RS

567RS�

��

� 



Huang WY, Peng JW, Wan M, Zheng XM, Wang KZ. Four internal fixation methods of proximal femoral nail, locking compression plate, dynamic hip screw, and 

Gamma nail for treating senile intertrochanteric fractures. Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(12):1846-1852. DOI:10.3969/j.issn.2095-4344.1122 

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

1847 

Four internal fixation methods of proximal femoral nail, locking compression plate, dynamic hip screw, 

and Gamma nail for treating senile intertrochanteric fractures   

 

Huang Weiyan, Peng Jiewei, Wan Ming, Zheng Xiaoming, Wang Kangzhen (Third Department of Orthopedics, Zhongshan Hospital of 

Traditional Chinese Medicine, Zhongshan 528400, Guangdong Province, China) 

 

Abstract 

BACKGROUND: The types of complications and recovery of different surgical procedures for intertrochanteric fractures vary. The clinically 

commonly used internal fixation method lacks a comprehensive summary.  

OBJECTIVE: To investigate the effects of proximal femoral nail antirotation, proximal femoral locking compression plate, dynamic hip screw 

and Gamma nail in the treatment of elderly intertrochanteric fractures. 

METHODS: A retrospective analysis of 178 elderly patients with intertrochanteric fractures admitted at Zhongshan Hospital of Traditional 

Chinese Medicine from March 2014 to March 2017 was performed. The patients were divided into proximal femoral nail group (n=41), 

proximal femoral locking compression plate group (n=44), dynamic hip screw group (n=48) and Gamma nail group (n=45) according to the 

internal fixation. The clinical data of patients were collected and arranged, the intraoperative and postoperative conditions were recorded. The 

recovery of hip joint function, and the occurrence of postoperative complications were observed. The excellent and good rate of postoperative 

curative effect was compared. 

RESULTS AND CONCLUSION: (1) The operation time, incision length, intraoperative blood loss and transfusion in the proximal femoral nail 

group were significantly lower than those in the other three groups (F=87.741, P=0.000; F=650.796, P=0.000; F=1 890.363, P=0.000; 

F=452.550, P=0.000). The fracture healing time in the proximal femoral nail group was earlier than that in the other three groups (F=24.731, 

P=0.000). (2) The incidence of complications in the proximal femoral nail group was significantly lower than that in the proximal femoral 

locking compression plate group (�

2

=4.571, P=0.033), dynamic hip screw group (�

2

=3.928, P=0.047), and Gamma nail group (�

2

=4.398, 

P=0.036). (3) The Harris hip scores in the proximal femoral nail group were higher than those in the other three groups (F=24.842, P=0.000), 

and the excellent and good rate was higher than that in the other three groups (�

2

=12.363, P=0.006). (4) In summary, the clinical effects of 

four internal fixation methods for elderly patients with intertrochanteric fractures are satisfactory. Among them, proximal femoral nail has the 

advantages of shorter operation time, less intraoperative blood loss, and quicker healing. The postoperative hip joint function recovery is 

better after using proximal femoral nail antirotation than proximal femoral locking compression plate, dynamic hip screw, and Gamma nail.  

Subject headings: Femoral Fractures; Internal Fixators; Tissue Engineering 

Funding: the Medical Research Foundation of Guangdong Province, No. A201300361 (to HWY) 
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Figure 1  Trial flow chart 
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Table 2  Baseline data of the older adults with intertrochanteric fractures in each group     

�J n KJ(n) �L(x

_

±sM) �
NO(n) Evans�O(n) 

P Q R S T U V W X 

��YZ[�\]^_� 44 21 23 73.08±4.23 24 20 9 9 16 7 3 

`abcd� 48 22 26 72.74±5.35 25 23 16 14 18 �� ��

Gammad� 45 21 24 73.50±3.81 22 23 6 9 17 8 5 

��YZefg�d� 41 22 19 73.75±2.69 20 21 7 7 16 7 4 

�

2

/Fh  0.641 0.093 0.406 19.950 

Ph  0.887 0.964 0.939 0.068 

 

� 3  �������	
��������������                                                                  (x

_

±s) 

Table 3  Comparison of intraoperative and postoperative indexes of the older adults with intertrochanteric fractures among groups     

�Ji n *�j	(min)i klm�(cm)i �nopq(mL)i rpq(mL)i �
stj	(u)i

��YZ[�\]^_�i 44 101.34±10.22

a

 15.90±4.23

a

 423.64±33.00

a

 523.64±26.00

a

 13.50±2.03

a

 

`abcd�i 48 100.23±8.37

a

 11.22±2.14

a

 393.00±45.00

a

 455.50±23.00

a

 13.08±1.86

a

 

Gamma d� 45 96.01±6.85

a

 7.56±3.04

a

 375.11±31.00

a

 473.91±28.00

a

 13.84±2.62

a

 

��YZefg�d�i 41 72.15±4.79 3.57±1.12 236.90±24.00 336.90±19.00 11.05±2.45 

Fh  87.741 650.796 1890.363 452.505 24.731 

Ph  0.000 0.000 0.000 0.000 0.000 

 

vw�x��YZefg�d�yz

a

P < 0.05� 

 

� 4  �������	
�������������                                                                      (n) 

Table 4  Comparison of incidence of postoperative complications of the older adults with intertrochanteric fractures among groups    

�J n {|}~ ����}~ �|}~ b�� cd�` ^_�cd�� 3�����(%) 

��YZ[�\]^_� 44 1 2 0 1 3 2 20 

`abcd� 48 0 1 1 2 3 2 19 

Gamma d� 45 3 1 2 3 0 0 20 

��YZefg�d� 41 0 1 0 1 0 0 5 

 



���������	�
�	���. ������������������ !"��Gamma� 4#�$�%&'()*��+,-�.[J]. 

/0123456�2019�23(12):1846-1852. DOI:10.3969/j.issn.2095-4344.1122 

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

1850 

�

�

�

�

�

�

�

�

�

�

�

3������Discussion�

���������	
�����

[19]

������

����	������������ �!"#$%&'

(��)*+�,-./��0�12345678�9

!"�:;<=�

[20]

>?@A�BC�DE:F�G��H

IJKLMN�OKPQRPKS�TUKVWX%&YZ

T[K�\��0]��PQ^_>`a�bcd6�e�

PQ^_����f��BC�PQ^_ghi?�2>a

jklmnb��opqQ=rstKuvVwxKGamma

xK��opyz{�x4|d6�e�PQ^_�}~�

���cT@4���BC��\��> 

���eT
��PQ^���?{�PQ�{�P

Q2|

[5]

>��opqQ=rst�����op����

������{�PQ��

[1

�

21]

���T[�PQ���

����b����	�������[���>opw

x �¡¢�PQ���[�&��y£wx<u�&¤

¥¦§¨©3ª�«Ny£�	p¬�®��\��¯

:T°±�²�³´µ¤�¶§�·-¸¹wxKstº

»>ajkl¼��opqQ=rst�½�3¾BCwx

<u�2¾BCstº»!"�PQ¿��V�À�&Á`

Â���:;<

[22]

�!"��\��¶§vÃÄÅÆÇ>

IbrahimÈ

[23]

�É�gÊ���opqQ=rst��¼¸

ËFT
��	S�N�T3>ajklÉ�gÊ���

opqQ=rstPQS�TÌ��&ÍÎÏT3K¸Ë

F
Ð�¼T�ÑÒÓÔ�ÕÖ×@�	pËØ�W

[24]

> 

uvVwxÙÚÂ�Û�{�PQ�_

[25]

>uvVw

xÜÝÞ�	opmn��ß�uvwxPQ�Þ�	à

pmnstPQ�ßáâã=rMe�ävåMe¦§�

æ�çQ�	ºp

[26]

>uvVwx��Evansè�éê�

	��T[�&gë']�\3456./�ìW��0�

®b������¯:�íî�2ïð�>ñ��¯:)

&AØ¶òN�Gvó)&ô!��ÀGvõ=Âstö�

-÷østº»ù�²��¯:¶òN��	úûüÍý

þvú���·-!"�	àp�¬Kwx(¸>ajk

l¼uvVwx��¸¹5¾wx<uKº»!"�PQ¿

�����2¾BC¸¹V�À��&Í�����¯:)

íî�W

[27]

>��È

[28]

���	
���)çQê���

���	uvVwx�PQ��T�>�È

[29]

�?�u

vVwx¥��çQêVWX������	¼����

�[ÂVWX)çQ��	BC>a��uvVwx�P

Q?�xPQ��z�Me�

[30]

�çQ������H

IT�./�	S�N��3>GammaxÚÂd6�Û�

{�PQ�_

[31]

�É�@�����D�v�Íuv=r

wx����Þ{�x������ãÂ�v�O� !

J��ävKô!GrvÐ��=rMeT"�`a&�

�	p¬Ð{�xz���D#
g']�®d6Ge

¼�¹�Gammax$o�á%j�	��D#T����

op·-�Dz�����&&�'�¸Ë

[32]

>ajkl

¼Gammax�BC¸¹3¾V�À��&ã�:;<./

��	!"

[33]

�Í��opqQ=rst�KuvVwx

���(�)�gë�*+>Gammax,ewx�x-T

.��/00�e11wxÃ�PQ�!"��z�&vT

��wx¥��-¼·-�DÎ2�̀ ��hGammax�

PQ��op-�Dz��«N%j�	��D#ÙT�>

`a���G
3�	4ê����É5Ö×�Ð�:;

<!"������)çQ��	G6eGammax�P

Q�>ArirachakaranÈ

[34]

�����gÊ�GammaxP

Q7ËFT
��\��089T�>ajkl¼Gamma

x�BC7ËF0]Â��opqQ=rst�BC�


g
Â��opyz{�x�BC�:�&Í��opq

Q=rstKuvVwxKGammax�NHÏT��W�

���n�¼ÓÔ�Õ!"¸ËF;
�1<=>
Ë

?@¦§A�Ë?BC�y£BCËrDÆ�¸¹7EÈ

)�FG> 

��opyz{�x�GÄH{�PQ���kl�

¹���opyz{�x��N�
gOÂ��opq

Q=rst�KuvVwx�KGammax���LMIóù

Jx?KL����ewzMNHOwx��P=r�z

�Me�v�çQ�T"�)-<u(¸ùa����o

pyz{�xQî@JxÍqxR��SÔ�TU@��

� 5  �������	
����� 3��� !"#$%&'�()���*+�� 

Table 5  Comparison of the Harris hip scores, bone mineral density and fracture efficacy of the older adults with intertrochanteric fractures at 

3 months postoperatively among groups     

�� n Harris��(x

_

±s��) ���(x

_

±s�T	) 
��(n) 

� � �� � ���(%) 

����������� 44 13.04±5.84

a

 �2.80±0.33 28 4 7 5 73

a

 

��� !� 48 11.45±1.04

a

 �2.89±0.26 20 5 9 4 52

a

 

Gamma !� 45 13.51±2.29

a

 �2.87±0.31 24 6 12 3 67

a

 

����"#$%!� 41 15.17±4.62 �2.90±0.24 30 9 2 0 95 

7

2

/F	  24.842 1.252     12.363 

P	  0.000  0.284     0.006 

&'()����"#$%!�*+�

a

P < 0.05, 
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