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Abstract

Background: Unstable intertrochanteric fractures in elderly osteoporotic patients are
associated with high morbidity and mortality. Although cephalomedullary nails with
helical blades are widely used, controversy persists regarding the optimal mode of blade
fixation—locked (angle- and length-stable) versus dynamic— particularly in terms of
fracture collapse, proximal femoral shortening, and functional recovery. Objectives: To
compare radiological parameters and functional outcomes between locked helical blade
and dynamic helical blade fixation in unstable fragility intertrochanteric fractures.
Methods: A prospective observational study was conducted on 60 patients aged =55
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INTRODUCTION

Intertrochanteric fractures constitute a major proportion of hip fractures in the elderly and are predominantly fragility
fractures resulting from low-energy trauma in osteoporotic bone. These injuries pose a substantial socioeconomic burden
and are associated with high morbidity, loss of independence, and increased mortality [1-4]. The primary objective of
treatment is to achieve stable fixation that allows early mobilization, thereby minimizing complications related to prolonged
immobilization.

Biomechanically unstable fracture patterns—characterized by posteromedial comminution, lateral wall disruption, or
reverse obliquity—are prone to varus collapse and fixation failure. Cephalomedullary nails have emerged as the preferred
fixation method for such fractures due to their intramedullary loadsharing design and reduced bending moment compared
with extramedullary devices [5-8].

The introduction of helical blades aimed to improve fixation in osteoporotic bone by compacting cancellous bone rather
than removing it, thereby enhancing rotational stability [9,10]. However, clinical outcomes with helical blades remain
variable, and distinct failure modes such as cut-through and excessive fracture collapse have been described [11-13]. To
address uncontrolled sliding and proximal femoral shortening, newer implants offer angle- and length-stable locked helical
blade options.

Despite biomechanical rationale, clinical evidence directly comparing locked and dynamic helical blades in unstable
intertrochanteric fractures remains limited. Proximal femoral shortening, manifested by changes in vertical and horizontal
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offset and neck—shaft angle, has been shown to adversely affect gait mechanics and functional outcomes [14-16]. This
study aims to compare radiological and functional outcomes between locked and dynamic helical blade fixation in unstable
fragility intertrochanteric fractures.

MATERIALS AND METHODS

Study Design and Setting
A prospective observational cohort study was conducted at a tertiary care teaching hospital between February 2024 and
January 2026 after approval from the Institutional Ethics Committee.

The anatomical axis of the femur is defined as a longitudinal line drawn along the femoral shaft, established by joining
two mid-diaphyseal points and representing the central axis of the femoral shaft in the coronal plane. The anatomical axis
of the femoral neck is defined as a line connecting the centre of rotation of the femoral head to the centre of the femoral
neck. The neck—shaft angle is the angle formed between the anatomical axis of the femoral neck and the anatomical axis
of the femoral shaft and is a key parameter reflecting proximal femoral alignment. The horizontal offset refers to the
perpendicular distance from the centre of the femoral head to the long anatomical axis of the femoral shaft and represents
the lateral lever arm of the hip abductors. The vertical offset is defined as the vertical distance between the centre of the
femoral head and a horizontal reference line drawn through the lower border of the lesser trochanter or the ischial
tuberosity, and it reflects the proximal femoral height and degree of fracture collapse or proximal femoral shortening.
(Refer to figure 1)
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Figure 1. Diagrammatic representation of radiological parameters used to assess proximal femoral geometry,
showing the anatomical axes of the femoral shaft and neck, neck—shaft angle, horizontal offset, and vertical offset
used for evaluation of proximal femoral shortening

Study Population: -
Sixty consecutive patients aged >55 years with unstable intertrochanteric fractures (AO/OTA 31-A2 and 31-A3)
resulting from low-energy trauma were included. All patients were ambulatory prior to injury.

Exclusion criteria:
Pathological fractures, polytrauma, previous ipsilateral lower-limb fractures, inflammatory arthritis, neurological
disorders affecting gait, and gross postoperative malreduction.

Intervention
Patients were treated with cephalomedullary nails using either:

e Locked helical blade (TFNA)
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e Dynamic helical blade (PFNA-2)

Implant choice was based on routine institutional practice. Surgical technique and postoperative rehabilitation protocols
were standardized.

Outcome Measures

Radiological assessment included:

e Vertical offset

e Horizontal offset

e Neck-shaft angle

e Blade back-out (%)

Functional outcome was assessed using the Harris Hip Score at 3 and 6 months.

RESULTS

Demographics

Both groups were comparable in terms of age, sex distribution, fracture pattern, and side of injury. Female predominance
was noted, consistent with osteoporotic fragility fractures.

Radiological Outcomes

The locked helical blade group demonstrated significantly better preservation of vertical offset (Refer to figure 2) and neck
shaft angle ( Refer to figure 3) at both 3 and 6 months. Progressive reduction in vertical offset was observed in the dynamic
blade group, indicating greater fracture collapse. Horizontal offset was better maintained in the locked group, although
differences were not statistically significant. (Refer to figure 4).
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Figure 2. Vertical offset (VO) was assessed postoperatively and at 3- and 6-month follow-up. The dynamic helical
blade group demonstrated a gradual reduction in VO over time (5.48 post op to 5.09 at 6 months), indicating
progressive collapse. In contrast, the locked helical blade group maintained relatively stable VO values (5.66 post-
op to 5.52 at 6 months), with p= 0.046* and 0.024* at 3 and 6 months respectively suggesting superior control of
fracture impaction.
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Figure 3: The neck—shaft angle (NSA) was evaluated on standardized anteroposterior radiographs in the
immediate postoperative period and at 3- and 6-month follow-up. In the dynamic helical blade group, the mean
NSA decreased progressively from 132.21° postoperatively to 129.97° at 3 months and 128.80° at 6 months,
indicating gradual varus collapse. In contrast, the locked helical blade group showed minimal change in NSA,
with values of 133.25° postoperatively, 132.87° at 3 months (p=0.004*), and 132.47° at 6 months (p=0.001%*),
reflecting superior maintenance of proximal femoral alignment
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Figure 4:Horizontal offset was assessed on standardized anteroposterior radiographs postoperatively and at 3-
and 6-month follow-up. the dynamic helical blade group demonstrated a progressive reduction in mean horizontal
offset from 4.50 in the immediate postoperative period to 4.24 at 3 months and 4.04 at 6 months. In contrast, the
locked helical blade group showed comparatively minimal reduction in horizontal offset over the same follow-up
period (4.30 post-op to 4.19 at 6 months) suggesting comparable reduction between both groups with p=0.435 and
0.556 at 3 and 6 months follow up respectively
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Functional Outcomes
Mean HHS improved progressively in both groups. At 6 months, the locked blade group achieved higher mean HHS scores
( Refer Figure 5) , correlating with reduced proximal femoral shortening and better maintenance of hip biomechanics.
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Figure 5. Comparison of mean Harris Hip Score (HHS) between the dynamic helical blade (PFNA-2) and locked
helical blade (TFNA) groups at 3- and 6-month follow-up, demonstrating superior functional improvement in the
TFENA group at final follow-up

DISCUSSION

The findings of this study demonstrate that locked helical blade fixation offers superior control of fracture collapse and
proximal femoral shortening compared with dynamic blades in unstable intertrochanteric fractures. Preservation of vertical
offset is clinically relevant, as excessive shortening compromises abductor lever arm and gait efficiency [14,15].

Dynamic blades permit controlled impaction, which may be beneficial for fracture healing; however, in highly unstable
osteoporatic fractures, this can translate into excessive collapse. Locked blades, by providing angular and length stability,
better maintain proximal femoral geometry without increasing mechanical failure when optimal reduction and blade
positioning are achieved.

Previous biomechanical and clinical studies have reported mixed results when comparing blade designs [17-22]. The
present study adds prospective clinical evidence emphasizing radiological parameters that directly influence function rather
than focusing solely on union or gross failure.

CONCLUSION
Locked helical blade fixation in unstable fragility intertrochanteric fractures provides superior control of proximal femoral
shortening and better early functional outcomes compared with dynamic helical blades.

While both constructs are effective, locked blades may be preferable in highly unstable osteoporotic fractures where
preservation of femoral geometry is critical.
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Figure 7. Serial radiographs showing normal side, immediate postoperative, 3-month, and 6-month follow-up

images demonstrating maintenance of proximal femoral parameters after locked helical blade fixation.

Figure 8 Showing reduction in vertical offset and neck shaft angle leading to varus collapse and blade back out

during subsequent follow ups in dynamic helical blade
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