
e-ISSN: 0976-822X, p-ISSN:2961-6042 

Available online on http://www.ijcpr.com/ 
 

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 27-32 

Damor et al.                                 International Journal of Current Pharmaceutical Review and Research  

27 

Original Research Article 

Intraoperative and Postoperative Measures after Treating the 
Intertrochanteric Femur Fracture with either Short Proximal Femoral Nail 

or Long Proximal Femoral Nail 
Harshal Damor1, Mitesh J Mer2, Chirag Mathiyas Malaviya3, Amin Sujal Rakeshbhai4, 

Pargi Pallavkumar Dineshbhai5  
1Associate Professor, Department of Orthopedics, Smt. NHL Municipal Medical College and Sardar 

Vallabhbhai Patel Institute of Medical Sciences and Research, Ahmedabad, Gujarat, India 
2Resident Doctor, Department of Orthopedics, Smt. NHL Municipal Medical College and Sardar 

Vallabhbhai Patel Institute of Medical Sciences and Research, Ahmedabad, Gujarat, India 
3Third Year Resident, Department of Orthopedics, Smt. NHL Municipal Medical College and Sardar 

Vallabhbhai Patel Institute of Medical Sciences and Research, Ahmedabad, Gujarat, India 
4Second Year Resident, Department of Orthopedics, Smt. NHL Municipal Medical College and Sardar 

Vallabhbhai Patel Institute of Medical Sciences and Research, Ahmedabad, Gujarat, India 
5First Year Resident, Department of Orthopedics, Smt. NHL Municipal Medical College and Sardar 

Vallabhbhai Patel Institute of Medical Sciences and Research, Ahmedabad, Gujarat, India 
Received: 01-01-2025 Revised: 15-02-2025 / Accepted: 21-03-2025 
Corresponding author: Dr. Mitesh J Mer  

Conflict of interest: Nil 
Abstract 
Aim: This study evaluates the outcomes of intertrochanteric femur fractures treated with long and short 
proximal femoral nails (PFN).  
Material and Methods: Fifty patients were included, with fractures classified according to the AO system. 
Surgical outcomes, including union time, complication rates, and functional recovery, were compared between 
the long and short PFN groups.  
Results: The study found that the short PFN group had a significantly shorter surgical time, lower blood loss, 
and better functional outcomes, as measured by the Harris Hip Score, compared to the long PFN group. No 
significant differences were observed in the union time between the two groups.  
Conclusion: The findings suggest that the short PFN offers advantages in terms of quicker recovery and fewer 
complications. 
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Introduction 

Intertrochanteric femur fractures are one of the 
most common types of fractures, particularly in the 
elderly population, and are often a result of low-
energy trauma, such as trivial falls. These fractures 
frequently occur in individuals with osteoporotic 
bones, and as the global population ages, the 
incidence of intertrochanteric fractures continues to 
rise. In India, these fractures have become a 
significant concern due to the increasing number of 
senior citizens with osteoporosis [1].  

The intertrochanteric region of the femur extends 
from the extracapsular basilar neck region to the 
region along the lesser trochanter, proximal to the 
medullary canal. This area shares biomechanical 
properties with other metaphyseal-diaphyseal 
fractures, making stable fixation a difficult 
challenge in these fractures [2]. The management 

of intertrochanteric fractures typically involves 
operative intervention to restore mobility and 
optimize functional recovery. Intramedullary 
devices, particularly the proximal femoral nail 
(PFN), have been widely adopted in the treatment 
of these fractures due to their biomechanical 
advantages, including stable fixation and early 
rehabilitation, which facilitates weight-bearing and 
reduces the likelihood of collapse at the fracture 
site. Intramedullary nails, by providing indirect 
load sharing and a short lever arm, offer a more 
stable environment for fracture healing and prevent 
varus collapse [4]. These devices offer significant 
benefits over earlier fixation methods, such as 
dynamic hip screws, which may lead to femoral 
head collapse and limb shortening due to the 
sliding mechanism of the screw [3]. 
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There are diverse types of intramedullary devices 
used in the treatment of intertrochanteric fractures. 
Among these, the short and long proximal femoral 
nails (PFN) are the most commonly used, but the 
impact of nail length on outcomes such as fracture 
healing, complications, and periprosthetic fractures 
remains controversial. The PFN, introduced in 
1996, offers the advantage of minimally invasive 
surgery and has since been the preferred method of 
treatment in many cases [5]. The PFN can be 
classified based on its entry into the bone, with 
centro-medullary nails, condylo-cephalic nails, and 
cephalo-medullary nails all offering varying 
degrees of fixation and biomechanical stability [6]. 

Recent studies have compared the short and long 
variants of the PFN to assess differences in 
intraoperative and postoperative outcomes, as well 
as the risk of complications. Some studies suggest 
that longer nails may reduce the risk of 
periprosthetic fractures, while others highlight the 
potential for longer recovery times and more 
complex surgical procedures associated with longer 
implants [7, 8]. 

The purpose of this study to evaluate the 
intraoperative and postoperative measures after 
treating the intertrochanteric femur fracture with 
either short proximal femoral nail or long proximal 
femoral nail. By examining both types of nails, this 
research seeks to determine the most effective 
surgical approach for optimizing fracture healing, 
minimizing complications, and ensuring better 
functional recovery for patients [9, 10]. 

Methodology 

This study evaluates the outcomes of 
intertrochanteric femur fractures treated with 
proximal femoral nailing (PFN). 

Inclusion Criteria: 

• Adults aged 18 years and above 
• Patients with AO 31A1-2 intertrochanteric 

femur fractures treated with short or long 
cephalomedullary nails 

• Minimum follow-up of 6 months 

Exclusion Criteria: 

• Patients under 18 years 
• Subtrochanteric femur fractures or femoral 

neck fractures 
• Pathological fractures 
• Open fractures 
• Intertrochanteric fractures with associated shaft 

or distal femur fractures 

Surgical Technique: Patients were positioned on a 
radiolucent fracture table with spinal anesthesia. 
Reduction was achieved by traction and internal 
rotation, with confirmation under image intensifier 
in both AP and lateral views. A 5 cm incision was 

made above the greater trochanter, and the nail was 
inserted through a medial entry point. The proximal 
femur was reamed to fit the nail, which was then 
inserted under fluoroscopic guidance. The lag 
screws were placed into the femoral neck, and 
distal locking screws were inserted into the femur 
for fixation. 

Postoperative Protocol: 

• Prophylactic antibiotics (Ceftriaxone) were 
administered for 3 days, followed by oral 
Cefixime for 10 days. 

• Early mobilization, including quadriceps 
strengthening and calf exercises, was initiated 
postoperatively. 

• Non-weight bearing was advised from 2–3 
days post-op, with full weight bearing allowed 
at 4–6 weeks post-surgery. 

• Follow-up included clinical and radiological 
assessments at 1, 2, 3, and 6 months. 
Radiographs were taken at each visit, and 
Harris Hip Score was recorded at the final 
follow-up (minimum 6 months). 

Statistical Analysis 

Data was analyzed using appropriate statistical 
methods. Descriptive statistics were used to 
summarize patient demographics, fracture types, 
and surgical outcomes. Continuous variables, such 
as age and fracture healing time, were expressed as 
mean ± standard deviation (SD). Categorical 
variables, including gender, fracture type, and 
complication rates, were presented as frequencies 
and percentages. 

Comparisons between the groups (short PFN vs. 
long PFN) were made using independent t-tests for 
continuous variables and chi-square tests (or 
Fisher's exact test when applicable) for categorical 
variables. The level of statistical significance was 
set at p < 0.05. Statistical analysis was performed 
using software such as SPSS or R. 

In cases where data were not normally distributed, 
non-parametric tests (e.g., Mann-Whitney U test) 
were applied. For assessment of fracture healing 
and postoperative complications, Kaplan-Meier 
survival analysis was used to estimate the time to 
union and event rates. 

Results  

In this study, all the patients involved were above 
20 years of age. The age distribution was from 20 
to 90 years of age. 21 patients from Long PFN 
group and 16 from Short PFN group were above 60 
years due to osteoporosis (Table 1).  

Figure 1 shows the sex distribution of patients in 
the study, categorized by the type of proximal 
femoral nail (PFN) used. The bar chart illustrates 
that among males, 20 patients were treated with the 
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long PFN (blue) and 18 with the short PFN 
(orange). In contrast, among females, 5 were 
treated with the long PFN and 7 with the short 
PFN. 

Table 2 shows the mode of injury distribution for 
patients treated with long and short proximal 
femoral nails (PFN). Among patients treated with 
the long PFN, 19 (76%) experienced a domestic 
fall, 2 (8%) had a fall from a bicycle, and 4 (16%) 
participated in vehicular accidents. For patients 
treated with the short PFN, 17 (68%) had a 
domestic fall, 2 (8%) experienced a fall from a 
bicycle, and 6 (24%) engaged in vehicular 
accidents. 

Table 3 presents the distribution of AO 
classification types for patients treated with long 
and short proximal femoral nails (PFN). Among 
patients treated with the long PFN, the majority had 
a 31A1.2 classification (15 patients, 60%), 
followed by 31A1.3 (5 patients, 20%) and 31A2.2 
(3 patients, 12%). Only 1 patient (4%) had a 
31A1.1 classification and another 1 patient (4%) 
had a 31A3.1 classification. For patients treated 
with the short PFN, the most common classification 
was 31A1.1 (9 patients, 36%), followed by 31A1.2 
(3 patients, 12%), and 31A2.1 (5 patients, 20%). 
Other classifications included 31A1.3 (4 patients, 
16%), 31A2.2 (2 patients, 8%), and 31A2.3 (1 
patient, 4%). 

Table 4 presents the complications observed in 
patients treated with long and short proximal 
femoral nails (PFN). Among the 25 patients treated 
with the long PFN, 1 patient (4%) experienced 
screw back-out, 1 patient (4%) had varus collapse 
(shortening), and 1 patient (4%) developed either a 
Z effect or reverse Z effect. No patients in the long 
PFN group had infection, anterior thigh pain, 
implant failure, non-union, or periprosthetic 
fractures. In contrast, all 25 patients treated with 
the short PFN had no complications, resulting in a 
100% complication-free rate for this group. 

Table 5 presents the comparison of time-related 
outcomes between patients treated with long and 
short proximal femoral nails (PFN). The union time 
for the long PFN group was 11.44 ± 1.08 weeks, 
while the short PFN group achieved union in 10.72 
± 0.97 weeks, with a statistically significant 
difference (p = 0.017).  

Regarding the time to walk with partial weight 
bearing, the long PFN group required 5.72 ± 0.89 
weeks, while the short PFN group walked with 
partial weight bearing at 4.56 ± 0.91 weeks, 
showing a highly significant difference (p = 
0.000038). Similarly, for walking with full weight 
bearing, the long PFN group took 8.56 ± 1.35 
weeks compared to 7.28 ± 0.97 weeks in the short 
PFN group, also demonstrating a significant 
difference (p = 0.00037). 

 
Table 1: Age Distribution 

Age group (years)  Long PFN n=25 (%)  Short PFN n=25 (%)  
20 – 39  0  01 (4%)  
40 – 59  04 (16%)  08 (32%)  
60 – 79  17 (68%)  14 (56%)  
>80  04 (16%)  02 (8%)  
Total  25  25  
Mean ± SD  67 ± 11 years  62.52 ± 13.38 years  
 

 
Figure 1: Sex distribution 
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Table 2: Mode of Injury 
Mode of Injury  Long PFN n=25 (%)  Short PFN n=25 (%)  
Domestic fall  19 (76%)  17 (68%)  
Fall from bicycle  02 (8%)  02 (8%)  
Vehicular accidents  04 (16%)  06 (24%)  
Total  25  25  
 

Table 3: Classification - AO Classification 
AO classification  Long PFN n=25 (%)  Short PFN n=25 (%)  
31A1.1  01 (4%)  09 (36%)  
31A1.2  15 (60%)  03 (12%)  
31A1.3  05 (20%)  04 (16%)  
31A2.1  00  05 (20%)  
31A2.2  03 (12%)  02 (8%)  
31A2.3  00  01 (4%)  
31A3.1  01 (4%)  00  
Total  25  25  
 

Table 4: Complications 
Complications  Long PFN n=25 (%)  Short PFN n=25 (%)  
Screw Back-out  1 (4%)  0  
Varus Collapse (Shorting)  1 (4%)  0  
Z effect and Reverse Z effect  1 (4%)  0  
Infection  0  0  
Anterior Thigh Pain  0  0  
Implant failure  0  0  
Non-union  0  0  
Peri prosthetic fracture  0  0  
No complications  22 (88%)  25 (100%)  
Total  25  25  
 

Table 5: Union Time 
Time in weeks  Long PFN  Short PFN  p-value  
Union time  11.44 ± 1.08 weeks  10.72 ± 0.97 weeks  0.017  
Walk with partial weight bearing  5.72 ± 0.89 weeks  4.56 ± 0.91 weeks  0.000038  
Walk with full weight bearing  8.56 ± 1.35 weeks  7.28 ± 0.97 weeks  0.00037  
 
Discussion 

Intertrochanteric fractures, while commonly 
occurring in elderly patients, are also increasingly 
seen in younger individuals due to road traffic 
accidents [11]. Conservative management is largely 
obsolete due to complications such as delayed 
healing and prolonged immobilization, making 
operative intervention the preferred treatment. 
Surgical fixation, allowing for early mobilization, 
reduces the complications associated with bed rest 
and enhances recovery.  

Our study specifically examines intertrochanteric 
fractures treated with the proximal femoral nail 
(PFN), a cephalomedullary device commonly used 
in India [11]. The results of using Trochanteric 
Fixation Nails (TFN) and PFN for unstable 
fractures are comparable; however, the use of TFN 
is limited when the fracture extends below the 
lesser trochanter [12]. While various implants have 
been developed to treat these fractures, the optimal 
choice remains debated. The standard PFN with 

dual conventional screws provides significant 
advantages, particularly in preventing rotation and 
aiding in femoral head stabilization [13]. Moreover, 
lateral entry points, while used in some nails, are 
associated with displacement and malalignment, 
making medial entry preferred for valgus 
stabilization [12]. 

For the Asian population, modifications to standard 
implants have been made to better suit the 
anatomical differences, such as reduced diameters 
in the proximal part of the nail [13]. The standard 
PFN, designed for both short and long versions, has 
proven to be effective in stabilizing fractures, 
especially with the use of augmentation devices 
like cannulated screws or stainless-steel wires, 
particularly in unstable fractures [14]. 

Our study included 50 cases with a mean age of 64 
years, similar to previous studies which reported 
average ages ranging from 73 to 74 years [15]. 
Osteoporotic bones in older individuals, combined 
with trauma, often lead to intertrochanteric 
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fractures. Our study found that 76% of patients 
were male, and the most common cause of fracture 
was domestic falls, consistent with prior reports 
[11]. Fracture classification was based on the AO 
system, with most patients presenting with 31A1 
fractures. The average time between injury and 
surgery was 2.7 days, which is comparable to the 
96% of patients operated within two days in other 
studies [16]. Surgery duration was significantly 
longer for the long PFN group (66.8 ± 7.51 
minutes) compared to the short PFN group (37.12 ± 
5.41 minutes) [17], similar to findings by Boone et 
al. [18]. 

In terms of complications, the long PFN group 
experienced screw back-out (4%) and varus 
collapse (4%), while no such complications were 
noted in the short PFN group. Anterior thigh pain, a 
common issue with short PFNs due to femoral bow 
mismatch, was not observed in our study [19]. 
Blood loss during surgery was significantly greater 
in the long PFN group (298.4 ± 29.53 ml) 
compared to the short PFN group (192 ± 30.95 ml), 
likely due to additional incisions required for 
reduction in unstable fractures [11]. Hospital stay 
was also longer for the long PFN group (5.48 ± 
1.61 days) compared to the short PFN group (4.68 
± 0.80 days) [15]. 

Functional outcomes, as measured by the Harris 
Hip Score, were better in the short PFN group 
(90.44 ± 1.80) compared to the long PFN group 
(84.2 ± 4.24), with a statistically significant 
difference [18]. These findings align with those of 
previous studies, which found good to excellent 
outcomes in patients treated with PFN [19]. 

Conclusion  

In conclusion, while both long and short PFNs are 
effective for treating intertrochanteric fractures, the 
short PFN offers advantages such as reduced 
surgical time, lower blood loss, and better 
functional outcomes. However, careful selection 
based on fracture type and patient characteristics is 
essential to achieve optimal results. 
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