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Abstract 

The aim of this study was to evaluate the results of treatment of subtrochanteric femoral 
fracture in the use of proximal femoral locking compression plate (PFLCP) and proximal 
femoral nail antirotation (PFNA). This retrospective study was performed on patients who 
referred to Firoozgar Hospital in 2017 with subtrochanteric fracture. During follow-up, control 
radiographs were obtained from patients and the Harris Hip Score questionnaire was 
completed. Finally, the data were entered into Spss version 22 and then analyzed. A total of 56 
patients were included in the study. Patients were divided into two treatment groups of 28: 
including groups with locking plate and nailing treatment. The results showed that the 
treatment was not significantly different in patients with subtrochanteric fractures who were 
treated with either intramedullary nailing or plate placement. There is no difference between 
the two groups in any of the parameters. The two groups were similar in terms of fracture 
classification, and finally no significant difference was found in terms of union findings. This 
study showed that clinical and imaging findings are not significantly different between the two 
groups of patients with subtrochanteric fracture who are treated with nailing or plate 
placement. 
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 Proximal femoral fractures due to trauma and simple 
falls are very common and costly in the elderly.1 
Patients with these fractures occupy about 20% of 
orthopedic beds in the UK.1 It is estimated that the 
number of these fractures in the world is 1.2 million per 
year and is expected to reach 2.6 million in 2025 and 
4.5 million in 2050.2 Regardless of the type of fracture, 
the mortality rate is very high in these patients. Overall, 
the mortality rate in the first year after fracture has been 
estimated to be 20%.3 The incidence of proximal 
femoral fractures is two to three times higher in women 
than in men. Some articles have reported the sex 
distribution of hip fractures in 30% of men and 70% of 
women.4 In fact, intertrochanteric fracture, such as 
fractures of the distal radius and vertebral body, are 
considered as osteoprotic fractures.5 Femoral neck 
fractures are a common problem in the elderly and are 

often associated with debilitating complications. 
Treatment of these fractures is also very complicated, 
because some reports have recommended internal 
fixation of these fractures and preservation of the head, 
and others have recommended the replacement of the 
head with a prosthesis.6 Proximal femoral fractures are 
divided according to anatomical location into femoral 
neck fractures, intertrochanteric and subtrochanteric 
fractures, each with its own unique characteristics and 
different surgical treatments and different prognosis.7 
Proximal fractures of the femur, especially fractures of 
the femoral neck and intertrochanteric region, are very 
important fractures in orthopedic surgery.8 On the other 
hand, subtrochanteric fractures, which anatomically 
refer to the proximal part of the femur and are located 
up to 5 cm below the lower edge of the small trochanter, 
are of special importance due to the very serious 
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complications caused by Lack of proper management 
and poor clinical outcomes after treatment.9 Important 
factors influencing the incidence of these fractures 
include age, sex, smoking, dementia and psychological 
diseases, underlying disease and osteoporosis.10 
Therefore, the aim of this study was to evaluate the 
results of treatment of subtrochanteric femoral fracture 
in the use of proximal femoral locking compression 
plate and proximal femoral nail antirotation. 

Materials and Methods 
Ethical considerations 
The study received ethical approval from the Iran 
University of Medical Sciences. Informed written 
consent to participate was obtained from all participants 
upon enrolment. All methods were performed in 
accordance with the guidelines and regulations in the 
Declaration of Helsinki to promote ethical standards and 
respect for the participants that ensured their safety and 
protected their health and rights. 
This retrospective study was performed on patients with 
subtrochanteric fractures referred to Firoozgar Hospital 
in Tehran, Iran in 2017. 

Study design 
This retrospective study was performed on patients with 
subtrochanteric fractures referred to Firoozgar Hospital 
in Tehran, Iran in 2017. 

Inclusion criteria 
Dialect in Persian, completing the informed consent 
form, the ability to refer for an examination at specified 
times, the ability to follow up treatment and treatment 
recommendations.  

Exclusion criteria 
pathological fracture, trauma associated with knee 
injury, bilateral hip fracture, severe underlying diseases 
that prevent surgery, and death of the patient. 

Sample size 
Initially, 28 patients were included in the proximal 
femoral locking compression plate (PFLCP) group and 
41 patients in the proximal femoral nail anti-rotation 
(PFNA) group. Based on age, sex, and fracture type, 13 
patients were excluded from the 41 patients in the nail 
group. Finally, 28 patients were divided into two groups 
(each group n=28, and total is n=56). In both groups, 
patients were followed up at 2 weeks, 6 weeks, 3 
months, 6 months and 1 year in the absence of 

complications according to the routine procedure of this 
type of fracture and surgery. 

Procedure 
Initially, demographic information such as age, gender, 
smoking, and underlying disease (e.g., osteoporosis) 
were recorded after the patients were referred. The 
radiographs were evaluated 12 months after surgery for 
Union evaluation by the project manager. The Harris 
Hip Score questionnaire was completed by the 
facilitator for each individual and its final score was 
recorded. Plate implant surgery was performed by a 
surgeon in the lateral position with a type of plate from 
Synthesis Company. Nail was implanted on an 
orthopedic bed and performed by various surgeons. By 
default, there was a Harris questionnaire in the medical 
records of patients with subtrochanteric fractures 
according to the clinic routine, which was explained to 
the patient by the responsible resident and he/she was 
asked to fill the questionnaire. All patients were sent to 
the radiology department of the hospital for AP and 
lateral radiography to control the healing process. 

Statistical analysis 
Data were recorded in SPSS statistical software version 
22. Quantitative and qualitative data were analyzed 
using independent t-test and Chi-square, respectively, 
and the results were announced by comparing the two 
groups. P-value <0.05 was considered to be statistically 
significant. 

Results 

A total of 56 patients were included in the study. The 
mean age of patients was 41.50 ±13.87, and ranged 
from 16 to 85 years. Of these, 45 patients (80.4%) 
were male and 11 patients (19.6%) were female 
(Table 1). According to the fracture mechanism, 46 
patients (82.1%) suffered fractures due to Motor 
Vehicle Accident, including 24 (85.7%) in the 
locking plate group and 22 (78.6%) in the nailing 
group. Furthermore, 10 patients (17.9%) had this 
fracture due to falling, 4 in the locking Plate (14.3%) 
and 6 (21.4%) in in the nailing group. The 
mechanism of fracture did not differ significantly 
between the two groups according to the type of 
treatment (p = 0.729). Based on the fracture 
classification, 10 patients (17.9 %) were oblique, of 
which 6 (21.4%) were in the locking plate group and 
4 in the nailing group. Moreover, 22 patients (39.8%) 

Table 1. Demography of patients. 
Group  Sex   

Age 
 

 
Total 

Male  Female  

Locking Plate 26 (92.8%) 2 (7.2%) 16.62 ± 42.10 28 
Nailing 19 (67.8%) 9 (32.2%) 10.54 ± 45.07 28 
Total 45 (80.4%) 11 (19.6%) 13.87 ± 41.50 56 
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were Transverse, of which 11 (39.3%) were in the 
locking plate and nailing groups. Furthermore, 24 
patients were classified in Multifragmentary (42.9%) 
of which 11 were in the locking plate group and 13 
(46.4%) were in the nailing group. Fracture patterns 

did not differ significantly between the two groups 
according to the type of treatment (p = 0.753). Harris  
Hip Score (HHS) parameters were examined 
separately in the study groups (Table 2) and the 
results showed no statistically significant difference 

Table 3. The amount of pelvic joint movements by study groups. 
Total PFNA PFLCP  

±14.02 106.78 
140)-90( 

±10.69 105.71 
130)-90( 

±16.85 107.85 
140)-90( 

Flexion Degree 

±11.46 30.08 
60)-10( 

±11.30 34.10 
60)-15( 

±10.30 26.07 
40)-10( 

Abduction Degree 

±8.82 26.07 
40)-10( 

±7.51 27.50 
40)-20( 

±9.99 25.35 
40)-10( 

Adduction Degree 

±11.54 26.07 
40)-10( 

±8.62 28.21 
50)-20( 

±13.70 23.92 
40)-0( 

External Rotation 
Degree 

±12.05 27.67 
50)-0( 

±9.16 31.07 
50)-20( 

±13.72 24.28 
40)- 0( 

Internal Rotation Degree 

±0.83 4.23 
5)-3( 

±0.86 4.18 
5)-3( 

±0.81 4.29 
5)-3( 

Rom 

 

Table 2. Harris Hip Score parameters by study groups. 
p - Value Total PFNA PFLCP  

 
 

0.120 

%)12.5 (7 %)14.2( 4 %)10.7 (3 Medium   
 

Pain 
%)5.4(3  %)7.1(2  %)3.5(1  Mild  
%)33.9(19  %)32.1(  9 %)35.7 (10 Sometimes  
%)48.2 (27 %)46.4 (13 %)50 (14 Painless  

 
0.241 

%)12.3 (8 %)14.3 (4 %)14.2(4  Medium   
Limping 

 
%)28.6(16  %)32.1(9  %)25(7  Summary  
%)57.1(32  %)53.6(15  %)60.8 (17 Without lameness  

 
0.352 

%)1.8 (1 (%) 0 %)3.6(1  A cane  
 

Support 
)12.5%12.5 (7 %)17.8 (5 %)7.1 (2 Most of the times 

 (%)9 %)28.6 (8 %)3.6 (1 During long walks 
%)69.6 (39 %)53.6 (15 %)85.7(24  No need for a cane 

 
0.063 

%)14.3(8  %)21.4(6  %)7.1( 2 Two or three blocks  
Distance 

 
%)16.1(9  %)25(7  %)7.1(2  Six blocks 
%)69.6(39  %)53.6(15  %)85.7( 24 Unlimited  

 
0.102 

%)21.4(12  %)32.1( 9 %)10.7(3  Ordinary chair 30 
minutes 

 
Sitting 

%)78.6(44  %)67.9( 19 %)89.3(25  One hour high chair 
 

0.214 
%)7.1(4  %)10.7(3  %)3.6(1  No used Public 

Transportatio
n 

)92.9%(52  %)89.3 (25 %)96.4( 27 Used 

 
0.621 

%)8.9(5  %)14.3(4  %)3.6(1  In any way  
Stairs 

 
%)12.5(7 %)14.3(4 %)10.7(3 Using the fence 
%)78.6(44 %)71.4(20 %)85.7(24 No fences 

 
0.762 

%)19.6(11 %)21.4(6 %)17.9(5 Hardly  
Shoesandsoc

ks 
)80.4%(45 %)78.6(22 %)82.1(23 Easily  

28 28 56 28 Total  
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between the two groups (p > 0.05). 
The HHS qualitative classification was examined by 
groups. 15 people were classified as (53.6%) Excellent 
in the group Locking Plate, followed by Good (6; 24%), 
Fair (1; 3.6%), and Poo (6; 21.4%). In the Nailing 
group, 21 patients (75%) were categorized as Excellen, 
followed by Good (2; 7.1%), Fair (4; 14.3%) and Poor 
(1; 3.6%). No statistically significant difference was 
found between the two groups (p = 0.072). In the 
deformity study, there were four general categories 
including less than 30° fixed flexion contractures, less 
than 10° fixed abduction contracture, less than 10° 
fixed internal rotation in extension, and a significant 
difference in length of more than 2 cm between the two 
limbs was observed. Considering the above cases, it was 
found that 24 patients in the locking plate group 
(85.7%) had all of the abovementioned conditions and 
there was not at least one item in the remaining 4 
patients (14.3%). In the Nailing group, 20 patients 
(71.4%) had all abovementioned conditions and 8 
patients (28.6%) didn’t show at least one item. 
Deformity of the studied groups demonstrated no 
statistically significant difference between the two 
groups (p = 0.675). In Table 3, the amount of pelvic 
joint movements in the two groups of Nailing and 
Locking Plate was examined. In Figure 1 and Table 4, 
fusion in patients was examined. The results showed 
union in 41 patients (73.2%), followed by nonunion (7 
patients; 12.5%), varus malunion (6 patients; 10.7%) 
and Valgus Malunion (2 patients; 3.6%). There was no 
statistically significant difference between the two 
groups (p = 0.548). 

Discussion 
Proximal femoral fracture covers a wide range and is 
associated with many morbidities and mortality.11 This 
fracture is one of the most common lower limb fractures 
and can occur in young and old people.12 Therefore, the 
aim of this study was evaluation of clinical and 
radiological findings of proximal femoral locking 
compression plate and proximal femoral nail 
antirotation for the treatment of subtrochanteric 
fractures in patients. 
This study showed no significant difference in the 
treatment results in patients with subtrochanteric 
fractures who are treated with either intramedullary or 
plate placement as well as the HHS questionnaire was 
used to compare the treatment results and finally no 

significant difference was found between the two 
groups in any of the parameters. Furthermore, we also 
showed that the two groups, which were similar in terms 
of fracture classification, did not differ significantly in 
terms of union results. Parker's study of 3,500 cases of 
proximal femoral fractures showed that the use of extra 
and intra-medullary implants did not differ significantly 
in terms of mortality, infection, union, bleeding, and 
surgical time.13 There was no significant difference 
between the two treatment groups in terms of all the 
parameters studied in this study. The study by Yoon BH 
et al. Showed that the use of RFLCP could be a simpler 
treatment with acceptable results and alternative to other 
methods, especially in cases where the fracture is in the 
lateral wall, because it can provide acceptable stability 
in the vertical axis. They stated that the implant was 
able to help establishment of fixation with minimal soft 
tissue damage, maintaining the angle of the neck and the 
femoral shaft, creating stability at the posterior medial 
level and a high chance of establishing a union.14 This 
study did not address complications such as infection in 
these two methods used in subtrocentric fractures, but 
according to previous studies, complications from 
surgery occur in more than 20% of patients undergoing 
intramedullary implants. Furthermore, protrusions from 
the lateral area and their migration into the joint and 
causing pain and reduction of movement are some of 
the complications of this treatment. Patients undergoing 
intermodular fixation will need reoperation. Usually, 
surgeries that directly target the fracture site increase 
complications such as infection, re-fracture, and delayed 
healing due to bone exposur.15,16 In the initial study of 

Table 4. Union rate by study groups 
Group  Union Nonunion Malunion varus Malunion valgus Total 

Locking Plate 20 (71.4%)  3 (10.7%) 4 (12.3%) 1 (3.6%) 28 
Nailing 21 (75%)  %)12.3( 4  2 (7.1%) 1 (3.6%) 28 

total 41 (73.2%) 7 (12.5%) 6 (10.7%) 2 (3.6%) 56 
 

 
Fig 1. Shows fusion in patients, including union, 

nonunion, varus malunion, and valgus 
malunion 
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patients, the mean age of patients was about 41 years. 
All in all, the age of patients seems to play a role in 
determining the type of fracture because most sub-
trochanteric fractures occur as a result of high-energy 
trauma. This result is in line with the result reported in 
similar articles. Lindvall et al. showed that there is a 
significant relationship between intertrochanteric 
fractures and age, and its incidence increases 
significantly in those over 80 years of age. Also, in a 
study in South Korea, Ion et al. found a high association 
between femoral and intertrochanteric fractures and age. 
They also observed no subtrochanteric fractures over 
the age of 80 years. The age variable has been reported 
as one of the risk factors for femoral and 
intertrochanteric neck fractures, where subtrochanteric 
and femoral neck fractures, which are often caused by 
high-energy and accidents, have been more common in 
people aged 20 to 65 years. According to these findings, 
age seems to play an important role in determining the 
type of proximal femoral fracture.14,17,18 Also, 
demographic examination of proximal femoral fractures 
showed that women were at a higher risk of femoral 
fractures (about 33% higher) than men.4 In the present 
study, 19.6% of patients were female. This may be due 
to the small number of people studied in this study, as 
only 11 women were studied. Therefore, it can be said 
that it is not possible to comment on gender 
distributiion. In this study, 73.2% of union patients 
finally showed a fracture. The mean HSS in patients 
was 89.21%, which was almost similar in the two 
groups. Azboy and colleagues evaluated pelvic function 
after Locking Plate implantation using the Harris Hip 
Score questionnaire, where the mean Harris score was 
reported to be comparable to the results of the nailing 
method.19 Huang SG, et al. retrospectively examined 45 
patients with subtrochanteric fractures. Union occurred 
in 95.5% of patients and the mean score of Harris in 
patients was 86.5 ± 9.8. They concluded that proximal 
lateral femur locking plate can be used for internal 
fixation of trochanteric fractures as an effective and 
low-complication method, especially when the fracture 
is in the lateral femoral wall.20 Srinivasan P, et al.21 
compared the results of using PFLCP and 
intramedullary implants. They report that although most 
researchers consider the use of IM implants a standard 
treatment, but the use of PFLCP can achieve the same 
result with fewer side effects. However, they 
emphasized that the use of PFLCP should be based on 
the type of fracture and the patient's condition to lead to 
a satisfactory outcome,21 methods similar also has been 
applied on surgical in fractures.22,23 
In conclusion this study showed that the rate of clinical 
and imaging results in the two groups of patients with 
Subtrochanteric fractures treated with proximal femoral 
locking compression plate and proximal femoral nail 
antirotation was not significantly different. Of course, it 
can be noted that the number of patients in the study is 
small, so it is recommended to use a statistical 

population with more patients to achieve results with 
higher reliability. PFLCP surgery, on the other hand, 
was performed by a surgeon with one type of plaque, 
but PFNA surgery was performed by different surgeons 
with different levels of experience, and this factor must 
be considered a limitatation. 

List of acronyms 
PFNA - proximal femoral nail antirotation 
PFLCP - proximal femoral locking compression plate 
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	Results
	A total of 56 patients were included in the study. The mean age of patients was 41.50 ±13.87, and ranged from 16 to 85 years. Of these, 45 patients (80.4%) were male and 11 patients (19.6%) were female (Table 1). According to the fracture mechanism, 4...

