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Abstract

Background: Intertrochanteric fractures of the femur are common in the elderly and are associated with
significant morbidity and functional impairment. Surgical fixation using proximal femoral nails aims to
restore stability and enable early mobilization, improving functional outcomes.

Aim of the study: To evaluate the functional outcomes of short proximal femoral nail (PFN) fixation in
the management of intertrochanteric fractures.

Methods: A prospective study was conducted on 50 patients with intertrochanteric fractures treated with
short PFN at our institution, between April 2018 and December 2019. Functional outcomes were
assessed using the Harris Hip Score (HHS) at 6, 12, and 24 weeks postoperatively. Operative details,
time to union, and complications were recorded.

Results: The mean operative time was 66.8348.76 minutes, with average blood loss of 90.23+56.45 ml.
Most patients (82%) had a hospital stay of 3-5 days. The mean HHS improved from 34.23+1.52 at 6
weeks to 87.3742.14 at 24 weeks, with 82% achieving excellent-to-good outcomes. Complications were
minimal, including revision surgery and superficial infection (4% each).

Conclusion: Short PFN fixation is a safe and effective option for intertrochanteric fractures. It provides
stable fixation, early mobilization, excellent functional recovery, and low complication rates.

Keywords: Intertrochanteric fracture, short proximal femoral nail, harris hip score, functional outcome,
elderly, orthopedic surgery

Introduction

Hip fractures are an increasingly significant global health challenge, particularly among the
elderly population, and are associated with substantial morbidity, mortality, and functional
impairment [V, Intertrochanteric fractures, which occur between the greater and lesser
trochanters of the femur, account for a considerable proportion of hip fractures. These
fractures are predominantly the result of low-energy trauma in osteoporotic bones, making
older adults particularly susceptible [?!. Globally, the incidence of hip fractures was estimated
at 1.26 million in 1990, with projections suggesting an increase to 2.6 million by 2025 and as
high as 4.5 million by 2050 due to the growing elderly population and increased life
expectancy Bl This rising incidence represents not only a clinical challenge but also a
significant socioeconomic burden, as these injuries often lead to prolonged hospitalization,
loss of independence, and increased healthcare costs [* 3. Management of intertrochanteric
fractures has evolved significantly, with surgical fixation now standard due to high
complication rates with non-operative care, including thrombosis, pulmonary issues, and
functional decline [, Surgical treatment focuses on achieving stable reduction, enabling early
mobilization, restoring functional status, and minimizing complications, with intramedullary
implants increasingly favored for certain fracture patterns ). The Proximal Femoral Nail
(PFN) is an intramedullary device that provides biomechanical stability by reducing bending
stress and enabling load sharing across the proximal femur. It manages both stable and
unstable intertrochanteric fractures and permits early weight-bearing, aiding functional
recovery in elderly patients ). Compared with extra-medullary devices, PFNs may better
maintain fracture alignment, reduce varus collapse, minimize soft tissue disruption, and
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preserve periosteal blood supply, potentially promoting faster
healing ). Among PFNs, the short proximal femoral nail has
been developed to provide sufficient fixation while
minimizing surgical exposure. Its design aims to reduce
operative time, blood loss, and soft tissue disruption while
maintaining fracture stability ['. Biomechanically, short nails
offer comparable axial and rotational stability for most stable
and some unstable fracture patterns, making them a suitable
option in routine clinical practice ['!]. The use of short PFNs is
also associated with theoretical advantages in reducing
perioperative  complications, facilitating  postoperative
rehabilitation, and promoting earlier mobilization compared
with longer nails, although careful patient selection is
necessary for highly unstable fracture types ['2. Functional
outcomes after intertrochanteric fracture fixation are critically
important, as they directly affect the patient’s mobility,
independence, and quality of life ['*]. Early mobilization is a
key determinant of functional recovery, as prolonged bed rest
can result in muscle atrophy, joint stiffness, and increased risk
of secondary complications ['4l. Factors influencing functional
outcome include fracture stability, bone quality, surgical
technique, and the patient’s general health and comorbid
conditions '), Achieving an anatomical reduction with stable
fixation is central to optimizing early weight-bearing,
preventing implant-related complications such as screw cut-
out, malunion, or implant failure, and improving long-term
functional performance [l Given the global burden of
intertrochanteric fractures, evaluating surgical strategies to
optimize functional recovery is essential. This study aims to
evaluate the functional outcomes of short proximal femoral
nails in the management of intertrochanteric fractures.

Methodology & Materials

This prospective study was conducted on 40 patients who
underwent short proximal femoral nail (PFN) fixation for
intertrochanteric fractures of the femur. The study was carried
out in the Department of Orthopedics at the teaching
institution from April 2018 to December 2019.

Inclusion Criteria

o  Skeletally mature patients with intertrochanteric fractures
of the femur.

e  Fractures confirmed by appropriate radiographs.

e  Fresh fractures (<3 weeks from injury).

Exclusion Criteria

e Intertrochanteric fractures with reverse obliquity patterns
or subtrochanteric extension.

e Compound (open) fractures.

e Pathological fractures.

e Patients admitted for revision surgery.

Ethical Considerations

The study protocol was reviewed and approved by the
Institutional Ethics Committee. Written informed consent was
obtained from all participants prior to enrollment. Patient
confidentiality was strictly maintained throughout the study.

Proximal Femoral Nail - Implant Details

A short PFN (commonly called TFN) of 180 mm length was
used. Distal diameters were 9, 10, or 11 mm, while the
proximal diameter was 14 mm. The implant included a 6.5
mm proximal derotation screw, an 8 mm hip screw, and 4.9
mm bolts for distal locking. The nail was universal, with a 6°
mediolateral angulation and varying neck-shaft angles.
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Surgical Technique

All patients were operated on under spinal anesthesia. After
induction, the patient was placed supine on a fracture table
with 10-15° adduction of the affected limb, followed by
closed reduction of the fracture using traction and rotation. In
some cases, 10-15° flexion of the limb was required to align
the distal and proximal fragments. The unaffected limb was
abducted to accommodate the image intensifier. The C-arm
was positioned to allow simultaneous anteroposterior and
lateral imaging. The operative field was scrubbed, painted,
and draped in a sterile manner, and prophylactic antibiotics
were administered preoperatively.

Postoperative Care

Patients’ vitals were monitored, and foot-end elevation was
given overnight. Drains were observed, and antibiotics were
administered according to hospital protocol. Analgesics were
provided based on patient needs, and blood transfusions were
given when required due to preoperative condition or
intraoperative blood loss. Patients were encouraged to sit on
the bed by the third postoperative day and were taught
quadriceps and knee mobilization exercises. The time from
surgery to mobilization was recorded. Sutures were removed
between the 12th and 15th postoperative day. Functional
weight-bearing was initiated after 6 weeks, and radiographic
union was assessed at follow-up.

Data Collection

Baseline demographic details, mode of injury, and fracture
classification (AO/OTA) were recorded. Operative details,
including duration from injury to surgery, operative time,
blood loss, and hospital stay, were noted. Functional outcome
was assessed using the Harris Hip Score (HHS) at 6, 12, and
24 weeks. Radiological evaluation was performed at each
follow-up to assess fracture healing. Postoperative
complications were documented.

Statistical Analysis

Collected data were tabulated and analyzed using descriptive
statistics. Data were entered into Microsoft Excel and
analyzed using the Statistical Package for the Social Sciences
(SPSS) version 24.0. Continuous variables such as operative
time, blood loss, and time to union were expressed as mean +
Standard deviation (SD). Categorical variables such as
gender, side involvement, type of fracture, and complications
were presented as frequencies and percentages.

Results

The majority of patients were aged 70-79 years (30%),
followed by 60-69 years (20%), while only 10% were above
80 years. Females (60%) were more commonly affected than
males (40%). Left-sided involvement (54%) was slightly
more frequent than right-sided (46%). Slip and fall was the
most common mode of injury (64%), followed by road traffic
accidents (20%) and fall from height (16%) (Table 1). The
most frequent type was 31 Al.1 (30%), followed by 31 A2.2
(24%) and 31 A1.2 (16%). Other subtypes were less common,
including 31 A1.3 (6%), 31 A2.1 (6%), 31 A2.3 (4%), 31
A3.1 (4%), and 31 A3.3 (10%) (Figure 1). Among all
patients, nearly half (46%) underwent surgery within 5-10
days of injury and 26% had the procedure after 11-15 days
(Figure 2). Most patients (82%) had a hospital stay of 3-5
days, and only 2% required more than 7 days (Figure 3). The
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mean operative time was 66.83+8.76 minutes with an average

Table 1: Baseline characteristics of the study population (n=50)
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blood loss of 90.23+56.45 ml. The average time to fracture Variables [ Frequency (n) | Percentage (%)
union was 16.54+1.87 weeks (Table 2). The mean pre-injury Age (vears)
HHS was 86.23+£1.52, with most patients categorized as 30-39 7 14.00
excellent (40%) or good (36%). At 6 weeks postoperatively, 40-49 7 14.00
the mean score dropped to 34.23+1.52, with only 10% 50-59 6 12.00
achieving excellent outcomes, while the majority fell into fair 60-69 10 20.00
(34%) and poor (26%) categories. By 12 weeks, the mean 70-79 15 30.00
HHS improved to 57.75+1.92, with 70% of patients in the 280 > 10.00
excellent-to-good range. At 24 weeks, functional recovery Gender

.. . Male 20 40.00
was near pre-injury status, yv1th a mean score of §7.37£2.14, Fomale 30 60.00
where 82% of patients achieved excellent or good outcomes Side involvement
(Table 3). Revision surgery and superficial infection were the Left 27 54.00
most common, each occurring in 4% of cases. Other Right 23 46.00
complications, including Z-effect, inadequate reduction, distal Mode of injury
locking issues, and varus deformity, were noted in 2% of Slip and fall 32 64.00
patients each (Table 4). Preoperative, Intraoperative and Road traffic accidents 10 20.00
Postoperative X-rays image show in (Figure 4). Fall from height 8 16.00

Classification (%)

31 A21

"31A11

"31A12

»31A13
"m31A22 =»31A23 =31A31 =31A33

Fig 1: Fracture classification among participants (n=50)
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Fig 2: Duration from injury to procedure (days) (n=50)

Duration of Hospital Stay (days)

82.00

16.00

w35 m6-7 m>7

2.00

Fig 3: Duration of hospital stay (days) (n=50).

Table 2: Operative details of the study subject (n=50).

Variables | Frequency (n) | Percentage (%)
Duration of procedure (minutes)
Mean + SD | 66.83+8.76
Estimated blood loss (ml)
Mean + SD | 90.23+56.45
Time to union (weeks)
Mean + SD | 16.54+1.87

Table 3: Functional outcome - Harris Hip Score (HHS) (n=50).

Time point Mean HHS+SD Excellent (90-100) Good (80-89) Fair (70-79) Poor (<70)
Pre-injury (retrospective) 86.234+1.52 20 (40.0) 18 (36.0) 8 (16.0) 4 (8.0)
6 weeks 34.2341.52 5(10.0) 15 (30.0) 17 (34.0) 13 (26.0)
12 weeks 57.75%1.92 17 (34.0) 18 (36.0) 10 (20.0) 5(10.0)
24 weeks 87.37+2.14 23 (46.0) 18 (36.0) 5(10.0) 4 (8.0)
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Table 4: Postoperative complications among patients (n=50).

Adverse Events Frequency (n) | Percentage (%)
Revision surgery 2 4.00
Superficial infection 2 4.00
Z effect 1 2.00
Inadequate reduction 1 2.00
Distal locking 1 2.00
Varus 1 2.00

Fig 4: Preoperative, Intraoperative and Postoperative X-rays image.

Discussion

The management of intertrochanteric fractures has evolved
with various fixation strategies, among which short proximal
femoral nails have gained prominence for their potential to
enhance functional recovery ['"l. This study was designed to
evaluate the functional outcomes of patients with
intertrochanteric fractures treated using the Short Proximal
Femoral Nail (SPFN). Analysis of the baseline characteristics
of our study population revealed a predominance of elderly
patients, with 60% aged 60 years or older, reflecting the
higher susceptibility of this age group to proximal femoral
fractures due to age-related bone fragility and osteoporosis.
Additionally, there was a slightly higher proportion of female
patients, accounting for 60% of the study population, which is
consistent with the known gender distribution of osteoporotic
fractures, where postmenopausal women are at greater risk.
Regarding the mechanism of injury, slip-and-fall incidents
emerged as the most frequent cause, accounting for 64% of
cases. This finding is consistent with global epidemiological
trends, which indicate that low-energy falls represent the
leading cause of intertrochanteric fractures among the elderly
population, highlighting the importance of preventive
strategies and fall-risk mitigation in this vulnerable group ['8],
The distribution of fracture types in our study showed a
predominance of 31-A2.2 fractures, accounting for 30% of
cases. This finding reflects the frequent occurrence of
unstable intertrochanteric fracture patterns in the elderly
population, which can be attributed to age-related bone
fragility and diminished bone density. The higher incidence of
such unstable fracture types underscores the clinical
importance of selecting fixation methods, such as the Short
Proximal Femoral Nail, that provide adequate biomechanical
stability and allow for early mobilization in this vulnerable
age group "'°). Our mean operative duration was 66.83+8.76
minutes, with a mean estimated blood loss of 90.23+£56.45 ml,
reflecting the minimally invasive nature of SPFN fixation 201,
Most patients underwent surgery within 5-10 days of injury
(46%), and the mean time to union was 16.54+1.87 weeks.
The majority of patients had a short hospital stay of 3-5 days
(82%), emphasizing the advantage of early mobilization and
reduced hospitalization, as also highlighted in studies by
Wang et al. 2!, Functional recovery assessed by the Harris
Hip Score (HHS) showed gradual improvement from 6 weeks
(mean HHS 34.23+£1.52) to 24 weeks (mean HHS
87.37+2.14), with 82% achieving excellent or good outcomes
at the final follow-up. These results are comparable to
previous studies using SPFN or PFNA, which reported mean
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HHS in the range of 85-90 at 6 months postoperatively [8],
The early postoperative decline in HHS at 6 weeks reflects
expected limitations in mobility and muscle strength,
highlighting the importance of physiotherapy and weight-
bearing protocols > 23], In our study, the overall complication
rate included revision surgery (4%), superficial infection
(4%), and minor technical complications-such as Z-effect,
varus malalignment, inadequate reduction, and distal locking
failures-each occurring in 2% of cases. This complication
profile is similar to other reports in the literature, where PFN
and SPFN are associated with low rates of mechanical failure
and infection !, The low incidence of major complications
in our study further supports the safety and reliability of
SPFN fixation in intertrochanteric fractures.

Limitations of the study: This study has several limitations.
First, the sample size was relatively small and drawn from a
single center, which may limit generalizability. Second, the
follow-up period of 24 weeks, although sufficient for early
functional assessment, does not capture long-term outcomes
such as late implant-related complications or functional
decline. Third, fracture patterns with reverse obliquity or
subtrochanteric  extension were excluded, restricting
applicability to all intertrochanteric fractures. Finally,
functional assessment relied solely on the Harris Hip Score
without  incorporating  patient-reported  quality-of-life
measures.

Conclusion

The present study demonstrates that short proximal femoral
nail fixation provides satisfactory functional outcomes in
patients with intertrochanteric fractures, with the majority
achieving excellent-to-good Harris Hip Scores by 24 weeks
postoperatively. Early mobilization, minimal operative time,
and low intraoperative blood loss contributed to a favorable
recovery and reduced hospital stay. Complication rates were
low and comparable to those reported in contemporary
literature, indicating the procedure’s safety and reliability.
Short PFNs offer adequate biomechanical stability for most
stable and select unstable fracture patterns, supporting their
role as an effective surgical option. Careful patient selection
and meticulous surgical technique remain crucial for
optimizing functional recovery.

Funding: No funding sources.
Conflict of interest: None declared.

Ethical approval: The study was approved by the
Institutional Ethics Committee.
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