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Abstract 

Background 
Femur intertrochanteric fractures (IT) are frequent in the elderly population. For this age range, internal fixation using a 

minimally invasive technique would be optimal to lower morbidity. 

 

Objectives 
The purpose of this study is to assess the results and efficacy of varus alteration with a pre-fixation compression screw in 

the proximal femoral nailing of intertrochanteric fractures. 

 
Materials and methods 
This prospective observation study was conducted at a tertiary health care centre. The study was conducted for two years 

(January 2022 to January 2024). A total of hundred patients were enrolled in this study. The study will enroll patients aged 

50 years and older who present with intertrochanteric fractures and are indicated for surgical treatment.  

 
Results 
The demographic analysis showed no significant differences in gender distribution, side of injury, or fracture type between 

PFN patients with and without PFCS. However, patients without PFCS were significantly older than those with PFCS 

(p<0.001). The intervention group, i.e., PFN with PFCS, showed significantly better outcomes in terms of fracture alignment 

and functional recovery. All the parameters, including alignment, Harris hip score, fracture union, length of stays, and 

complications, were found to be statistically significant (p-value <0.001) between PFN with PFCS group and PFN without 

PFCS. 

 

Conclusion 
The use of a PFCS in combination with PFN for the surgical treatment of intertrochanteric fractures had significant benefits, 

according to this study. Specifically, improved fracture alignment, improved functional recovery, and fewer postoperative 

issues have resulted from the use of PFCS.  

 

Recommendation 
The study recommends the use of a pre-fixation compression screw (PFCS) with proximal femoral nailing (PFN) for 

intertrochanteric fractures to enhance fracture alignment and functional recovery while reducing postoperative 

complications.  
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Introduction 
Femur intertrochanteric fractures (IT) are frequent in the 

elderly population [1]. For this age range, internal fixation 

using a minimally invasive technique would be optimal to 

lower morbidity [2, 3, 4]. Managing these fractures aims to 

restore the patient's mobility and reduce the risk of 

consequences. At this delicate age range, repeated surgical 

procedures would raise worries about rising morbidities, so 
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achieving a satisfactory reduction before implantation is 

essential. Before being fixed with the proper implant, it is 

necessary to accomplish the main goals of correcting varus, 

posterior sag, and rotation [5, 6] 

The preferred method for fixing these fractures is proximal 

femoral nailing (PFN), due to its less invasive nature, 

biomechanical advantages, and shorter hospital stay [7]. 

Despite advancements in implant design and surgical 

techniques, it is still challenging to attain and maintain 

excellent fracture reduction, particularly varus correction. 

Varus malalignment is a common adverse effect of PFN that 

can impair a patient's quality of life by reducing the range of 

motion and causing improper healing [8, 9].  

To address this issue, a novel technology called pre-fixation 

compression screws (PFCS) was created. Using the PFCS 

technique, a screw that exerts a compressive force across the 

fracture site is introduced before the primary femoral nail. 

This strategy aims to enhance the early stability and 

anatomical alignment of the fracture [10, 11]. 

The purpose of this study is to assess the results and efficacy 

of varus alteration with a pre-fixation compression screw in 

proximal femoral nailing of intertrochanteric fractures. In 

particular, the study intends to investigate the outcomes of 

PFN with and without the use of PFCS, focusing on post-

operative alignment, union rate, functional recovery, and 

incidence of complications. 

 
Methodology 

Study Design 
This prospective observation study was conducted at a 

tertiary health care centre as a randomized controlled trial. 

The study was conducted for two years. 

 
Study Population 
This study involved the enrollment of one hundred patients. 

Patients who arrive with intertrochanteric fractures who are 

recommended for surgical treatment and who are 50 years 

of age or older will be recruited for the study. The sample 

size of 100 participants was chosen based on feasibility, 

ensuring adequate statistical power to detect significant 

differences in outcomes between groups while maintaining 

practical recruitment within the study duration. This size 

allows for a meaningful comparison of fracture alignment 

and functional recovery between PFN with PFCS and PFN 

without PFCS groups. The following were the requirements 

for inclusion: Surgery can be performed within 48 hours of 

hospital admission for closed intertrochanteric femur 

fractures (type A1 and A2 according to the AO/OTA 

classification system). Additionally, pathological fractures, 

prior ipsilateral hip operations, and serious co-morbid 

diseases that prevented surgery under spinal or general 

anesthesia were among the exclusion criteria for patients. 

One group of PFN with PFCS, which served as the 

intervention group, and another group of PFN without 

PFCS, which served as the control group, will be equally 

distributed among eligible participants at random. 

 

Data Collection 
Fracture alignment, fracture union rate, functional recovery, 

time to surgery, length of hospital stays, and incidence of 

postoperative complications are the primary outcomes that 

will be evaluated six months after surgery. 

 

Study Procedure 
A group of skilled orthopedic surgeons carried out every 

procedure. Before the primary nailing surgery, a PFCS was 

placed in the intervention group. Under fluoroscopic 

guidance, this screw was inserted percutaneously to 

compress the fracture site and correct any varus deformity. 

After that, the normal PFN was carried out according to 

conventional procedure. The conventional PFN procedure 

was used in the control group, but no PFCS was inserted. 

 
Interventions 
The intervention group (PFN with PFCS) underwent 

preoperative percutaneous insertion of a pre-fixation 

compression screw (PFCS) to correct varus deformity 

before performing the standard proximal femoral nailing 

(PFN) procedure under fluoroscopic guidance. The control 

group (PFN without PFCS) underwent the conventional 

PFN procedure without the additional PFCS intervention. 

Both procedures were performed by skilled orthopedic 

surgeons following standardized surgical protocols. 

 

Outcomes 
The primary outcome measures were fracture alignment 

(varus/valgus angles in degrees), functional recovery 

assessed using the Harris Hip Score, and fracture union at 

six months. Secondary outcomes included length of hospital 

stay (days) and the incidence of postoperative 

complications. Outcome assessments were conducted at six 

months postoperatively using standardized evaluation 

methods. 

 
Changes to Trial Outcomes 
No changes were made to the pre-specified primary or 

secondary outcome measures after the trial commenced. The 

study adhered to the original protocol, ensuring consistency 

in data collection and analysis. 

 

Randomization 
 Sequence Generation: A computer-generated 

randomization sequence was used to allocate 

participants into the intervention (PFN with PFCS) 

and control (PFN without PFCS) groups. 

 Type of Randomization: Simple randomization 

without restrictions (such as blocking or 

stratification) was employed. 
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 Allocation Concealment Mechanism: 

Sequentially numbered, opaque, sealed envelopes 

(SNOSE) were used to conceal the allocation 

sequence until the intervention was assigned. 

 Implementation: The randomization sequence 

was generated by an independent statistician. 

Enrollment of participants and assignment to 

interventions were carried out by a research 

coordinator not involved in data collection or 

analysis. 

 

Blinding 
Outcome assessors were blinded to the treatment groups to 

minimize observer bias. However, due to the nature of the 

surgical interventions, blinding of participants and care 

providers was not feasible. 

 

Statistical Analysis 
SPSS version 24 was utilized for data analysis. Data were 

presented as either mean±SD or n (%). An Independent t-

test or chi-square test was used to obtain the p-value. 

Statistically significant P-values were less than 0.05. 

 

Bias 
To minimize selection bias, patients were consecutively 

enrolled based on predefined inclusion criteria. Observer 

bias was reduced by ensuring that outcome assessments 

were conducted by independent evaluators blinded to the 

treatment groups. Additionally, standardized surgical 

protocols and postoperative care were followed to control 

for performance bias. 

 

Ethical consideration 
The study was approved by the Institutional Ethics 

Committee on [Approval Date] with ethical clearance 

number [Ethical Clearance Number]. 

 
Results 
The baseline characteristics of both groups were similar in 

terms of age, sex, side of injury, and type of fracture. Details 

of the characteristics of patients were depicted in Table 1 

and Table 2.  

 
Table 1. Baseline Demographic Characteristics of Patients 

Characteristics PFN with PFCS (n=50) PFN without PFCS 

(n=50) 

p-value 

Age (in years) 65.7±3.7 68.6±5.2 <0.001 

Male Participants 28 (56%) 31 (62%) 0.54 

Female Participants 22 (44%) 19 (38%) 

 

Table 2. Baseline Clinical Characteristics of the patients 
Characteristics PFN with PFCS (n=50) PFN without PFCS 

(n=50) 

p-value 

Side of Injury 

Left side 16 (32%) 13 (26%) 0.50 

Right side 34 (68%) 37 (74%) 

Type of Fracture 

A1 35 (70%) 37 (74%) 0.65 

A2 15 (30%) 13 (26%) 

Data were presented as either mean±SD or n (%) 

An independent t-test or chi-square test was used to obtain a p-value 

p-value was considered significant at <0.05 
 

The intervention group, i.e., PFN with PFCS, showed 

significantly better outcomes in terms of fracture alignment 

and functional recovery. All the parameters, including 

alignment, Harris hip score, fracture union, length of stay, 

and complications, were found to be statistically significant 

between the PFN with PFCS group and the PFN without 

PFCS. No major adverse events were reported. However, 

the PFN without PFCS group experienced a higher 

incidence of complications (24%) compared to the PFN with 

PFCS group (4%) (p<0.05). The recorded complications 

included implant failure, delayed union, and mild infections. 

No deep infections or life-threatening adverse effects were 

observed in either group. The outcome measures depicted at 

six months have been elaborated in Table 3.  
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Table 3. Outcomes at six months 
Parameters PFN with PFCS (n=50) PFN without PFCS 

(n=50) 

p-value 

Alignment 

(Varus/Valgus, degrees) 

4.1±1.9 8.7±4.1 <0.001 

Harris Hip Score 

(points) 

87±11 79±14 <0.001 

Fracture Union 

Yes 48 (96%) 42 (84%) 0.04 

No 02 (4%) 08 (16%) 

Length of Stay (days) 3.7±1.2 4.9±1.1 <0.001 

Complications 

Yes 02 (4%) 12 (24%) <0.05 

No 48 (96%) 38 (76%) 

Data were presented as either mean±SD or n (%) 

An Independent t-test or chi-square test was used to obtain a p-value 

p-value was considered significant at <0.05 

 

Discussion 
In comparison to standard PFN alone, this randomized 

controlled trial demonstrates that PFCS improves 

postoperative alignment, functional recovery, and 

complications when used in PFN for intertrochanteric 

fractures. The theoretical advantages of PFCS, which 

stabilizes and corrects varus malalignment before fracture 

repair, are supported by these findings [12]. 

 According to a 2017 cohort study by Lee et al., PFCS 

decreased varus collapse and enhanced alignment. In 

addition to enhancing initial reduction, PFCS preserved 

alignment throughout the healing process, improving 

functional results [13]. Our findings support earlier findings 

by demonstrating that the PFCS group's Harris Hip Scores 

were significantly higher than those of the control group.  

Our study's reduced complication rate is consistent with 

Patel and Smith's (2018) findings that PFCS can effectively 

reduce implant-related issues by improving mechanical 

stability and lowering stress [14]. This is significant because 

regular PFN has a higher rate of complications in older 

adults with poor bone quality and other comorbidities. In 

2018, Harris and Thompson discovered that PFCS can 

improve bone healing conditions by reducing shear stresses 

at the fracture site [15].  

Standard nailing may not provide adequate support for 

osteoporotic bones, hence this biomechanical justification is 

essential. Significant therapeutic implications result from 

our findings, which suggest that the use of PFCS in PFN 

may standardize the management of intertrochanteric 

fractures, especially in populations at greater risk of adverse 

outcomes. In cases when varus malalignment poses a serious 

problem, this approach may reduce the need for revision 

treatments and enhance the overall prognosis for patients. 

 

 

 

Conclusion 
The use of a PFCS in combination with PFN for the surgical 

treatment of intertrochanteric fractures had significant 

benefits, according to this study. Specifically, improved 

fracture alignment, improved functional recovery, and fewer 

postoperative issues have resulted from the use of PFCS. 

According to these findings, the PFCS is a helpful PFN 

adjunct that offers a more effective and stable method of 

treating intertrochanteric fractures, particularly in elderly 

patients with weakening bones. By using this technique, 

patients with certain common fractures may have better 

overall outcomes, require fewer revision treatments, and 

have a higher quality of life. 

 
Limitations 
Like all studies, this one had limitations despite its 

promising findings. The results may not be as broadly 

applicable as they could be because the study population 

was limited to a single place. Future multicenter trials with 

larger and more diverse populations would be beneficial to 

validate and expand on these findings.  

 

Recommendations 
Additionally, longer-term monitoring beyond six months 

may aid in assessing the durability of the outcomes 

associated with PFCS. 

 

Generalizability  
The findings of this study are generalizable to elderly 

patients (≥50 years) with closed intertrochanteric femur 

fractures (AO/OTA Type A1 and A2) undergoing surgical 

management. However, the results may not be directly 

applicable to younger patients, open fractures, or cases with 

severe comorbidities. Further multicenter studies with 
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diverse populations are needed to validate these findings 

across different healthcare settings. 
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