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Abstract  Original Research Article 
 

Aims: Intertrochanteric fractures are common types of hip fractures in the elderly population. Different types of surgical 

treatment options are available for intertrochanteric fractures such as Closed Reduction and Inter Fixation with Proximal 

Femoral Nail Anti-rotation (PFNA), Open Reduction and internal fixation with Dynamic Hip Screw (DHS), and Hip 

Arthroplasty. The main purpose of this study is to compare the clinical outcomes of PFNA with Hip arthroplasty in 

patients with Intertrochanteric Fractures. Materials and Methods: A retrospective cohort study method was used in the 

current study. The medical record of 101 patients with intertrochanteric fractures was collected. These 101 patients were 

divided into two groups according to the type of surgical treatment they received, PFNA (n=52) or THA (n=49). The 

outcome of Hip function was assessed according to the Harris Hip Score (HHS). A simple t-test was performed for 

statistical analysis. χ2 test used for the analysis of categorical data. P-values <0.05 was considered as significant. 

Results: Hip Arthroplasty patients had longer surgery duration, length of incision was longer and intraoperative blood 

loss was more than in those patients who were treated with PFNA (P <0.05). Hip arthroplasty patients could start early 

weight bearing than those in the PFNA group (P <0.05). There was no any statistical difference between hospital stays 

in both groups (P >0.05). HHS assessed at those 3 points showed that Hip function in Hip Arthroplasty patients was 

higher than with those who were treated with PFNA (P <0.05). There was no statistically significant difference between 

the post-operative complication of both groups, as the P value is >0.05. Conclusion: we concluded that treatment 

of intertrochanteric fracture with PFNA and Hip Arthroplasty is safe and effective. Each treatment has its advantages 

and disadvantages but with no significant difference in postoperative complications. Orthopaedic surgeons can choose 

the type of treatment according to the quality of the bone condition of the Hip Joint. 

Keywords: Intertrochanteric Fracture, Closed Reduction and Internal Fixation (CRIF), Proximal Femoral Nail Anti-

rotation (PFNA), Hip Arthroplasty (HA), Harris Hip Score (HHS). 
Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Intertrochanteric fractures are one of the most 

common hip fractures in elderly patients [1]. The 

incidence of Intertrochanteric fracture is increasing with 

the increased expected age of the elderly population [2]. 

Different types of treatments have been suggested for 

intertrochanteric fracture. Conservative treatment by 

applying a de-rotational boot has also been used in the 

past. However, due to poor clinical outcomes and a 

higher rate of complications such as the development of 

deep venous thrombosis (DVT), pneumonia, bed sores, 

etc., it is not recommended anymore [3, 4]. To prevent 

patients from long-term bedridden complications, early 

surgical intervention has been recommended for 

intertrochanteric fractures [5]. Different surgical 

treatment options have been suggested previously. The 

most commonly used surgical treatments are Proximal 

Femoral Nail anti-rotation (PFNA), Dynamic Hip Screw 

(DHS) and Hip Arthroplasty (Total Hip Arthroplasty and 

Hemi-arthroplasty). The selection of the type of surgical 

treatment is still mainly dependent on the Surgeon's 

choice. These surgical treatments have their advantages 

and disadvantages, so which type of surgical treatment 

should be used is still controversial [6-8]. Recently, 

some studies suggested that PFNA is the most favorable 

surgical treatment option for the treatment of 

intertrochanteric fractures [9-12]. PFNA has several 

advantages as it has a shorter surgery duration, less blood 

Orthopaedics 
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loss, lower rate of fixation failure, and early mobilization 

after surgery [12, 13]. Some studies have suggested that 

Hip Arthroplasty has also proven to be an effective 

method of surgical treatment of intertrochanteric 

fractures, as it has a lower rate of complications [14, 15]. 

Hip Arthroplasty in these patients can help the patients 

to start early weight bearing and can prevent them from 

complications related with an implant [17]. 

The main purpose of this study is to compare the 

clinica7l outcomes of PFNA with Hip Arthroplasty in 

patients with intertrochanteric fracture.  

 

MATERIALS AND METHODS 
The Medical record of patients 

was collected retrospectively from January 2020 to 

December 2022. A retrospective cohort method was 

used in this study. Initially, 140 patients with 

intertrochanteric fractures were included in this study. 

Then patients were sorted according to inclusion and 

exclusion criteria. 

The Inclusion Criteria Used Were:  

1. Patients with Intertrochanteric Fracture due to 

high energy trauma or history of falls. 

2. Patients who fall in Evans-Jensen 

classification 3 or above 

3. Patients who were treated Surgically. 

4. Patients with intact skin surface 

 

The Exclusion Criteria Used Were: 

1. Patients with pathological fractures. 

2. Patients with incomplete medical records. 

3. Patients who had open wound fractures.  

 

Finally, 101 patients were included in this 

study. Out of these 101 patients, 52 were treated by 

Closed Reduction and Internal Fixation (CRIF) with 

PFNA and 49 were treated by Hip Arthroplasty. 

Demographic Characteristics of patients are given in 

Table 1.  

 

Table 1: Demographic Characteristics of Patients 

Characteristics Hip Arthroplasty PFNA 

Demographics:   

Number of patients, n 49 52 

Age, mean± SD 65.84 ± 3.88 65.51 ± 4.30 

Male: Female 22:27 28:24 

Smoker, n (%) 5 (10.20%) 7 (13.46%) 

Alcohol intake, n (%) 3 (6.12%) 2 (3.85%) 

BMI, Kg/m2 (range) 22.67(18-34) 23.84 (19-36) 

Comorbidities:   

Diabetes, n (%) 7 (14.29%) 8 (15.38%) 

Hypertension, n (%) 6 (12.25%) 9 (17.31%) 

Rheumatoid Arthritis, n (%) 0 (0%) 2 (3.85%) 

Cardiovascular Disease, n (%) 4 (8.16%) 6 (11.54%) 

Other diseases  10 (20.41%) 4 (7.69%) 

Type of fracture according to Evans-Jensen classification:   

3, n (%) 10 (20.41%) 17 (32.69%) 

4, n (%) 17 (34.69%) 23 (44.23%) 

5, n (%) 22 (44.9%) 12 (23.1%) 

 Type of Hip Arthroplasty:  

 BHA: 35 (71.43%)  

 THA: 14 (28.57%)  

n = number, SD = Standard Deviation, BMI = Body Mass Index, BHA = 

Bipolar Hemiarthroplasty, THA = Total Hip Arthroplasty 

 

Surgical Methods and Post-operative Care: All the 

surgeries were performed by experienced professors in 

our departments. The type of surgery was decided 

according to the Professor's choice. All the 

surgeries were performed under spinal anesthesia. 

Prophylactic antibiotics were administered 30 minutes 

before surgery.  

 

Hip Arthroplasty: Two types of Hip Arthroplasties, 

Bipolar Hemiarthroplasty (BHA) and Total Hip 

Arthroplasty (THA) were used in this study.  

 

Bipolar Hemiarthroplasty (BHA): 35 out of 

49 patients, who were treated by hip arthroplasty, had 

uncemented Bipolar Hemiarthroplasty (BHA). Under 

spinal anesthesia, the patient was lying in a lateral 

decubitus position. The Hardinge approach (lateral 

approach of the hip joint) was used to approach the 

fracture area. The joint capsule was incised in a T shape. 

The femoral head was removed and the size of the 

femoral head was measured. Osteotomy of the Femoral 

neck was performed and the femoral canal was prepared 

for placement of Prosthesis. The femoral stem was 

inserted and the anteversion angle was maintained 
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around 20°. Fragments of the Greater trochanter were 

reduced and fixed by the application of a claw plate and 

cables (Fig. 1). The Hip joint was reduced and stability 

of the hip joint was assessed by checking the range of 

motion of the hip joint. The wound was washed, the 

capsule closed, muscles approximated by applying 

sutures, the skin closed layer by layer, and an aseptic 

dressing was applied.  

 

Total Hip Arthroplasty (THA): 14 out of 49 patients in 

the Hip Arthroplasty group were surgically treated by 

Total Hip Arthroplasty. Under spinal anesthesia, 

the patient was lying in a lateral decubitus 

position. Moore/southern approach (Posterior approach 

of the hip joint) was used to expose the fracture area and 

acetabulum. The joint capsule was incised in the T-

manner, the femoral head was removed, and an 

osteotomy of the femoral neck was done. 

Acetabulum was prepared, the acetabulum cup was 

placed and fixed with or without screws and a liner was 

applied. Femoral canal prepared, uncemented stem 

inserted and fractures parts of greater trochanter reduced 

and fixed by the application of cables alone or with claw 

plate. Hip reduction and stability of the hip joint were 

assessed by checking the range of motion. Wound 

washed, capsule sutured. Muscles approximated by 

application of sutures. Deep fascia-lata was sutured, 

the skin closed layer by layer, and an aseptic dressing 

was applied. 

 

 
Fig. 1: Bipolar Hemiarthroplasty with claw plate and cables for Intertrochanteric fracture 

 

Proximal Femoral Nail Anti-rotation (PFNA): Under 

spinal anesthesia, the patient lying in the supine position 

on the traction table, traction was applied and the fracture 

was reduced under image intensifier (C-arm) 

guidance. A small incision of 4 to 5 cm was given above 

the level of the greater trochanter. An entry was 

made using an awl medial to greater trochanter, at the 

level of piriformis sinus. A guide wire passed through the 

entry hole under the image intensifier. Guidewire 

position was confirmed by using an image intensifier, 

whether it was inside the femoral canal or not. Expansion 

of the femoral canal was done by rimming. A standard 

PFNA, with a width matching to femoral canal, was 

inserted and the guide wire was removed. The proximal 

end of PFNA was kept at the level of the tip of the greater 

trochanter. A guide wire for the femoral neck was 

inserted to 5 cm below the femoral head. The Collum-

blade inserted, 5 to 10 mm below the level of the 

subchondral part of the femoral head. PFNA was distally 

locked by a Locking bolt. Wounds washed skin closed 

and aseptic dressing applied. 

 

Post-operative Care: Second-generation cephalosporin 

Antibiotics were given. Wounds were regularly checked 

and dressing was changed daily. Bedside physiotherapy 

was done by the physiotherapy department of our 

hospital. 

 

Data related to the length of incision, blood loss 

during surgery, mobilization time, and weight-bearing 

starting time were collected from the medical record of 

the patient. The hip function was assessed using the 

Harris Hip score at three checkpoints (3 months, 6 

months, and 1 year after surgery) 17]. Harris Hip score 

between 90 to 100 was considered as excellent hip 

function, between 80 to 89 was considered as good hip 

function, between 70 to 79 was considered as medium 

hip function, and below 70 was considered as poor hip 

function. 

 

Statistical Analysis: The SPSS 22.0 version was 

used for statistical analysis. A simple t-test was used for 

performing statistical analysis. χ2 test used for 

the analysis of categorical data. P-value <0.05 was 

considered as significant. 

 

RESULTS 
Initially, 140 patients with intertrochanteric 

fractures were included in this study. 39 out of 140 
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patients were excluded due to incomplete data, 

pathological fracture, and patients who had polytrauma 

or open wound fracture. Finally, 101 patients with 

intertrochanteric fractures were included in this study, 

which were then divided into two groups, based on the 

method of surgical treatment they underwent. 52 patients 

were included in the PFNA treatment group and 49 

patients were included in the Hip Arthroplasty group. 

Demographic characteristics of these patients are 

given in Table 1.  

 

Comparison of Hospitalization and Perioperative 

Conditions:  

Hip Arthroplasty patients had longer surgery 

duration, length of incision was longer and intraoperative 

blood loss was more than in those patients who were 

treated with PFNA (P <0.05). Hip arthroplasty patients 

could start early weight bearing than those with the 

PFNA group (P <0.05). There was no any statistical 

difference between hospital stays in both groups (P 

>0.05). A comparison of these characteristics is given in 

Table 2. 

 

Table 2: Comparison of Hospitalization and perioperative conditions 

Characteristics Hip Arthroplasty 

(meanSD) 

PFNA 

(meanSD) 

P-value 

Surgery time (min) 125.67 ± 33.49 94.38 ± 20.94 < 0.001 

Incision Length (cm) 10.49±1.60 4.47±1.69 <0.001 

Blood Loss (ml) 224.95±32.85 140.61±19.26 <0.001 

Weight bearing time (days) 12.14±1.76 22.06±3.12 <0.001 

Hospital stay (days) 16.63 ± 3.64 17.13 ± 2.92 0.548 

cm= centimeter, ml= milliliter, PFNA= Proximal Femoral Nail anti-rotation, SD= Standard Deviation 

 

Comparison of functional outcome of Hip 

Arthroplasty vs PFNA:  

Functional outcomes of both groups were 

assessed by checking the Harris Hip score (HHS) at 

the points, 3 months, 6 months, and one year (Table 3). 

HHS assessed at those 3 points showed that Hip function 

in Hip Arthroplasty patients was higher than with those 

who were treated with PFNA (P <0.05).  

 

Table 3: Comparison of functional outcome (Harris-Hip Score) of Hip Arthroplasty vs PFNA 

Follow-up Hip Arthroplasty (meanSD) PFNA 

(meanSD) 

P-value 

3 months 73.20 ± 6.56 68.91 ± 8.15 0.027 

6 months 79.27±6.01 60.67±5.25 <0.001 

1 year 84.95±5.99 65.31±5.64 <0.001 

PFNA= Proximal Femoral Nail anti-rotation, SD= Standard Deviation 

 

Post-operative Complications:  

Infection, Deep Venous Thrombosis (DVT), 

Bed sores, and cutouts were the main post-

operative complications that were observed in both 

groups (Table 4). There was no any statistically 

significant difference between the postoperative 

complications of both groups, as the P value is >0.05. 

 

Table 4: Post-operative complications of Hip Arthroplasty and PFNA [n (%)] 

Complication Hip Arthroplasty (n = 49) PFNA 

(n = 52) 

χ2 P-value 

Infection 2(4.08) 3(5.76)   

DVT 0(0.00) 1(1.92)   

Bed sores 1(2.04) 2(3.85)   

Cutout 0(0.00) 3(5.76)   

Total Incidence 3(6.12) 9(17.31) 2.04 0.563 

n= number of patients, DVT= Deep venous thrombosis, PFNA= Proximal Femoral Nail anti-rotation 

 

DISCUSSION 
The findings of the current study, which 

compared the outcomes and postoperative complications 

of PFNA with Hip Arthroplasty for intertrochanteric 

fractures, suggested that both treatment types have their 

advantages and disadvantages. Intertrochanteric fracture 

fixation by PFNA brought less trauma to patients, as 

the length of the incision was short, there was less loss of 

blood, and the duration of surgery was short. However, 

Hip Arthroplasty enabled the patients to start early 

mobilization and early weight bearing. Patients with Hip 

Arthroplasty had better hip functions as compared to 

PFNA. There was no significant difference 

between post-operative complications of both treatment 

types. 
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As the expected age of the elderly population is 

increasing, the number of patients with intertrochanteric 

fractures is also increasing. Patients with these fractures 

show poor treatment outcomes and are not able to return 

to pre-trauma status, because bone quality in these 

patients is poor, which leads to other morbidities and 

poor mobilization outcomes [18]. Multiple surgical 

treatment options have been proposed for this kind of 

fracture. The best surgical treatment option should bring 

less trauma to the patient and fewer complications 

associated with that treatment [20]. Until now, it's not 

clear which treatment option is best for intertrochanteric 

fractures, and most of the time it is according to the 

Surgeon's choice. 

 

Previous studies suggested that treatment of 

intertrochanteric fractures with PFNA has significant 

advantages, as PFNA is a minimally invasive procedure, 

with less blood loss and shorter surgery time [21]. 

Fixation of fracture with PFNA increases the fracture 

stability through anti-rotation and anti-compression 

mechanisms [22]. In one study, Shin Yoon Kim et al., 

[23] compared long-stem uncemented hemiarthroplasty 

with PFNA for intertrochanteric fractures. They 

concluded that those patients who were treated with 

PFNA required a smaller number of units of blood 

transfusion as there was less blood loss and the duration 

of surgery was short. Some studies suggested that PFNA 

surgery is simple and the clinical outcomes of this 

surgery are remarkable [24]. Although, PFNA has been 

a preferred choice for intertrochanteric fractures by many 

surgeons due to its multiple advantages [25, 26], but still 

some shortcoming exists. If fracture is not well reduced 

before starting surgery then there are higher chances of 

separation of fractured parts. In patients with severely 

comminuted intertrochanteric fracture, fixation with 

PFNA is less effective as chances of loosening of screw 

and cutting are higher [27-29]. Results of our studies also 

showed that 3(5.76%) patients who were treated with 

PFNA had cutouts of the helical blade, which later on 

required removal of PFNA and Total Hip Arthroplasty 

needed to be done.  

 

Hip Arthroplasty has been used as an alternative 

method for intertrochanteric fractures in elderly patients 

[30]. Patients with severely osteoporotic bones and in 

which fixation with PFNA will lead to poor prognosis are 

highly recommended for Hip Arthroplasty [30]. Hip 

Arthroplasty can help the patient to get early 

mobilization and make the patient start early weight 

bearing when compared to PFNA. Results of our studies 

showed that patients with Hip Arthroplasty were able 

to start early weight bearing with meantime (Days) of 

12.14±1.76 (mean±SD), compared to those patients who 

were treated with PFNA, meantime (Days) of 

22.06±3.12 (mean±SD). Though, Hip Arthroplasty has 

multiple advantages in Intertrochanteric fracture still 

some Disadvantages exist, such as long incision length, 

long surgery duration, and more blood, as compared to 

PFNA. 

Restoration of hip function is an important 

factor that is considered in the treatment of 

intertrochanteric fractures. In our study, hip function was 

assessed at three different points, 3 months, 6 months, 

and 12 months. Harris-Hip score (HHS) was higher in 

the Hip Arthroplasty group as compared to the PFNA 

group. The mean values (mean±SD) of HHS at 3 months, 

6 months, and 1 year for Hip Arthroplasty patients were 

73.20 ± 6.56, 79.27±6.01 and 84.95±5.99 respectively. 

The mean values (mean±SD) of HHS at 3 months, 6 

months, and 1 year for PFNA patients were 68.91 ± 8.15, 

60.67±5.25 and 65.31±5.64 respectively. It remained 

statistically significant at all three checkpoints, as the P 

value remained <0.05. There was no any significant 

difference between post-operative complications of Hip 

Arthroplasty and PFNA, as the P-value was >0.05. 

 

There were few limitations in the current study. 

Firstly, it's a retrospective study, with a small sample 

size. Furthermore, selection bias was inevitable as 

baseline characteristics were similar. Lastly, shorter 

follow-up times may affect long-term follow-up 

outcomes of these treatments. Further multicenter 

prospective studies with large sample sizes are required 

to make some final decisions that which treatment 

option is more appropriate for intertrochanteric fractures. 

 

CONCLUSION  
From the results of our studies, we concluded 

that treatment of intertrochanteric fracture with PFNA 

and Hip Arthroplasty is safe and effective. Each 

treatment has its advantages and disadvantages but with 

no significant difference in postoperative complications. 

Orthopaedic surgeons can choose the type of treatment 

according to the quality of the bone condition of the Hip 

Joint. 
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