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Safety and effectiveness of proximal femoral nail antirotation for the treatment of 

intertrochanteric femoral fracture: study protocol for a prospective case series 

 

Xu Jun-jie, Li Ye-hai, Liang Jun-sheng, Liu Qing, Tang Hao-ran, Liu He-feng (Department of Orthopedics, 

Chaohu Hospital of Anhui Medical University, Chaohu 238000, Anhui Province, China) 

 

Abstract 

BACKGROUND: The root cause of intertrochanteric femoral fracture in elderly patients is osteoporosis 

manifested by reduced bone strength, decreased bone mineral density, and subsequently decreased 

anchoring between the internal fixator and bone. This is also a major cause of ineffective internal fixation 

and leads to surgical failure. Because of the special anatomical structure and biomechanical requirements 

of the proximal femur, internal fixation must have two basic functions, to prevent inversion and rotation of 

the proximal fractured femur. Reducing the incidence of coxa vara is also one of the treatment objectives.  

OBJECTIVE: To validate the safety and effectiveness of minimally invasive proximal femoral nail 

antirotation (PFNA) in the treatment of intertrochanteric femoral fracture. 

METHODS: This is a single-center, prospective, self-controlled case series. The objective of this study is 

to validate the safety and effectiveness of minimally invasive PFNA in the treatment of intertrochanteric 

femoral fracture. Twenty patients with intertrochanteric femoral fracture scheduled to undergo PFNA 

implantation will be recruited from the Department of Orthopedics, Chaohu Hospital of Anhui Medical 

University in China. The study protocol has been approved by the Ethics Committee of Chaohu Hospital of 

Anhui Medical University, China and will be performed in accordance with the guidelines of the Declaration 

of Helsinki, formulated by the World Medical Association. All patients will provide the written informed 

consent. This trial was registered at ClinicalTrials.gov (NCT02880501). 

RESULTS AND CONCLUSION: The primary outcome measure of this study is the percentage of patients 

having PFNA implantation-related safety problems manifested as pain in the affected region, wound nonunion, 

incisional infection, and gross findings observed at the time of nail removal, including inflammatory reaction, 

tissue proliferation, and the appearance of a fibrous capsule wall 3 and 6 months after PFNA implantation. The 

secondary outcome measures are operative time, intraoperative blood loss, duration of intraoperative 

fluoroscopy, patients’ quality of life evaluated by the EuroQol five-dimension questionnaire and the Barthel 

Index of Activities of Daily Living, fracture healing examined by X-ray images, and hip joint function evaluated 

by Harris hip scores 3 and 6 months after PFNA implantation. The currently reported clinical studies on PFNA 

for the treatment of intertrochanteric femoral fracture are mainly case series, a few of which are retrospective, 

randomized, controlled trials. Here, we will perform a normalized prospective case series to validate the safety 

and effectiveness of PFNA in the treatment of intertrochanteric femoral fracture. 

Subject headings: Clinical Trial; Surgical Procedures, Minimally Invasive; Hip Fractures; Fracture 

Fixation, Intramedullary; Internal Fixators 

Funding: the New Technology and New Business Project Fund of Chaohu Hospital of Anhui Medical 
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Figure 1  Flow chart of the trial protocol 
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Table 1  Outcome measures 

�� t

0

 

(�� 

��) 

T

1

 

(�� 

	
) 

t

2

 

(�� 3� 

�
�) 

t

3

 

(�� 6� 

�
�) 

�������     

��������� 

��������� 

 !"# 

$%&'( 

)%*+ 

,�
-./01�2

34567�8�9:

;<=>?@ABCDE

FG 

   

 

X 

X 

X 

X 

 

 

 

X 

X 

X 

X 

 

�������     

XH�IJKL�M'

(FG 

X  X X 

HarrisN�OKP X  X X 

Q�
R  X   

�STUV  X   

�SWXYZ  X   

[\]B^_V`K

P 

X  X X 

Barthel�Z X  X X 

 



 

�����. ���	
��
������������������������ �!"#$%&'()* 

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

6478 

www.CRTER.org 

��������	
��
�����������

����������� �!"#�$%&�'()

*�����������+,�-���� �!

."#/01�2�!34256/007	829:

;<	�=>?@A�

 

�������������	
��
���
�

������������������ !"#$%&

'(� 

�����)*+� 

	
���#$,"-./0123#45678

CrossCheck9: 2;<=� 

	

��#$/>?@�:ABCDEFABGH

IJK'LMN� 

�����OPQRSTU�VWXY#Z,[X\

]:^_`ab�Y#ZcdXefgh
��(ij�k

l��m)nodpJ.qrstuvwx
yz�{|G

}~��<� 

	
���#$,"-��.���QR�����

�"��t��� 

 

4  ����  References 

[1] Simmermacher RK, Ljungqvist J, Bail H, et al. The new 

proximal femoral nail antirotation (PFNA) in daily 

practice: results of a multicentre clinical study. Injury. 

2008;39:932-939. 

[2] Mereddy P, Kamath S, Ramakrishnan M, et al.The 

AO/ASIF proximal femoral nail antirotation (PFNA): a 

new design for the treatment of unstable proximal 

femoral fractures. Injury.2009;40:428-432. 

[3] Ruecker AH, Rupprecht M, Gruber M, , et al. The 

treatment of intertrochanteric fractures: results using 

an intramedullary nail with integrated cephalocervical 

screws and linear compression. J Orthop Trauma.2009;  

23:22-30.  

[4] Bergeron E, Moore L, Fournier K, et al. Patients with 

isolated hip fracture must be considered for surgery 

irrespectively of their age, comorbidity status and 

provenance: a statement applicable even to 

nonagerians. Arch Orthop Trauma Surg.2009;129: 

1549-1555. 

 

 

 

 

 

 

[5] de Vries JS, Kloen P, Borens O, et al. Treatment of 

subtrochanteric nonunions. Injury.2006;37:203-211. 

[6] Kuzyk PR, Bhandari M, McKee MD, et al. 

Intramedullary versus extramedullary fixation for 

subtrochanteric femur fractures. J Orthop Trauma. 

2009;23:465-470. 

[7] Helwig P, Faust G, Hindenlang U,et al. Finite element 

analysis of four different implants inserted in different 

positions to stabilize an idealized trochanteric femoral 

fracture. Injury.2009;40:288-295. 

[8] ���,���,���,	.
��
���������

��
������47���� !"[J].#$%&'

(, 2012, 9(10):35-37. 

[9] Fung W, Jonsson A, Buhren V, et al. Classifying 

intertrochanteric fractures of the proximal femur: does 

experience matter? Med Princ Pract. 2007;16: 

198-202. 

[10] Harris WH. Traumatic arthritis of the hip after 

dislocation and acetabular fractures: treatment by mold 

arthroplasty. An end-result study using a new method 

of result evaluation. J Bone Joint Surg Am.1969; 51: 

737-755. 

[11] EuroQol Group . EuroQol--a new facility for the 

measurement of health-related quality of life. Health 

Policy. 1990 ;16:199-208. 

[12] Sulter G, Steen C, De Keyser J.Use of the Barthel 

index and modified Rankin scale in acute stroke trials. 

Stroke.1999;30:1538-1541. 

[13] )*+.,-#%&��./012[M].34:5678

9:;,2006< 

[14] Whitaker HJ, Farrington CP, Spiessens B, et al. case 

series method)[Tutorial in biostatistics: the 

self-controlled case series method. Stat Med.2006;25: 

1768-1797. 

[15] Farrington CP .Relative incidence estimation from 

case series for vaccine safety evaluation. Biometrics. 

1995; 51:228-235. 

[16] Farrington CP, Nash J, Miller E. Case series analysis 

of adverse reactions to vaccines: a comparative 

evaluation. Am J Epidemiol. 1996;143:1165-1173. 

[17] =>,?@.INTERTAN���ABCDE�����F

���G��H��I��JK[J].LMNOAP*Q

RST,2014,10(2):100-103. 

[18] UVW.��X���Y�ADZ[\]��^_
�

�����I��`a[J].bc%&78, 2015,31(21): 

3284-3285. 


