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TFNA Implant Failure with Helical Blade Cut-out

Sanjay Agarwala', Mayank Vijayvargiya', Tej Shah'

Learning Point of the Article:
This case report emphasizes the importance of TAD, valgus reduction, and positive variance in avoiding implant failures, even with a newer
implantlike TENA which was developed to improvise onto the shortcomings of PENA two nail.

Abstract

Introduction: Trochanteric femoral nail-advanced (TFNA) was introduced in the market with better nail design, better alloy (titanium
molybdenum) and both sliding and static locking options of the helical blade. Although, it was devised to overcome the shortcomings of roximal
Femoral Nail Anti-rotation (PFNA), it still can have complications, if the principles of fracture management are not met. Here, we report a case of
a TFNA implant failure with helical blade cut-out in an elderly osteoporotic patient treated for inter-trochanteric femur fracture. To the best of
ourknowledge, thisis the first report of helical blade cut-out wit TFNA nail in world literature.

Case Report: An 83-year-old female patient was treated with a TENA nail for inter-trochanteric femur fracture (AO 31A2.1). An acceptable
reduction and stable fixation were achieved. The position of the helical blade in the head was in the optimal position with a tip apex distance
(TAD) of 29 mm. The patient presented to us 6 weeks later with implant failure with helical blade cut out after a history of fall. Cemented bipolar
hemiarthroplasty with calcar reconstruction using a mesh was done. The patient was clinically asymptomatic and was walking full weight-
bearing tillherlastfollow-up at 14 months.

Conclusion: We can associate the failure seen in our case with anincreased TAD of 29 mm, osteoporotic bone and a neutral to negative variance.
Helical blade cut-out was seen as the blade waslocked onto the nail with insufficient hold onto the osteoporotic head fragment which collapsed
into varus, leading to cut-out. This case report emphasizes the importance of TAD, valgus reduction, and positive variance in avoiding implant
failures, even with a newer implantlike TENA which was developed to improvise onto the shortcomings of PFNA nail.
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Introduction

Intramedullary proximal femoral nail (PFN) was developed by
AO/ASIF for the treatment of unstable peri-trochanteric
femoral fractures. Compared with DHS fixation,
intramedullary nail like PFN confers an advantage of early
weight-bearing and reduced re-operation rates [1]. However,
even PFN has its own share of complications as screw back-out,
screw cut-out, hardware prominence, and implant failure [2].

To overcome the complications of PEN, trochanteric femoral
nail-advanced (TFNA) was introduced to the global market in
2018. It is made of titanium molybdenum (TiMo) alloy (Ti-
15Mo) [3]. The small proximal diameter and the lateral relief

cut design of the TFNA Nail were designed to avoid
impingement on the lateral cortex while preserving bone in the
insertion area, potentially reducing the risk of fracture
displacement. Oblique cut on the lateral end of the TFNA
Helical Blade and screw was designed to reduce lateral
protrusion on the soft tissues when compared with that of a
standard cut head element [3]. The TFNA offers both options
of blade and screw fixation of the femoral head with sliding and
staticlocking [3].

We report a case of a TFNA implant failure with helical blade
cut-out in a patient operated for intertrochanteric femur
fracture. To the best of our knowledge, this is the first case report
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Figure 1: (aand b) Anteroposterior and lateral radiograph of an 83-year-old female patient with
left intertrochanteric femure fracture (AO 31A2.1), (c and d) radiographs showing TFNA nail
fixation with acceptablereduction.

of TENA implant failure with helical blade cut-out. We have
also discussed the probable reasons for its failure and the
surgical option taken to manage the case.

Case Report

A 83-year-old lady with a BMI of 32 presented to us with a
history of fall at home. Radiographs showed left-sided
intertrochanteric femur fracture (AO 31A2.1) with marked
osteopenia (Singh’s index Grade 3) (Fig. 1). She was operated
with TFNA Depuy (Dimension 11 x 200 mm and helical blade
of 80 mm). An acceptable reduction of the fracture and stable
fixation was achieved intraoperatively (Fig. 1). The position of
the helical blade in the head was in the optimal position
(center—center) assessed as per Cleveland index (Fig. 2). Tip
apex distance (TAD) was found to be 29 mm, assessed in
magnification controlled anteroposterior view and lateral view
as per the Baumgartner’s method (Fig. 2). Neck-shaft angle
measured after fixation was 132.1° and the normal side was
131.4° (Fig. 2). The patient was mobilized partial weight-
bearing with the help of walker from the next day of surgery.

She presented to us 6 weeks after the surgery with severe acute
\ ‘; 1 gy B i Ol B P

Figure 3: (a) Anteroposterior radiograph taken at 6 weeks showing helical blade cut-out with
proximal fragment failing into varus, (b) intraoperative image of the head fragment showing the
tract of the helical blade cut-out, and (c) radiograph showing cemented bipolar hemiarthroplasty

with calcar reconstruction using mesh.
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Figure 2: (a and b) Tip apex distance of 29 mm, assessed in magnification controlled
anteroposterior view and lateral view as per the Baumgartner's method, (c) helical blade position
in the head was in the optimal position (center—center) assessed as per Cleveland index, and (d)
neck-shaft angle measured after fixation on the left side was 132.1 as compared to and the normal
sideof131.4.

onset pain in the left hip, along with inability to bear weight.
There was a history of fall at home. Radiographs showed
implant failure (cut through of the helical blade) (Fig. 3).
Laboratory investigations ruled out infection. The patient was
planned forimplant removal and bipolar hemiarthroplasty.

Posterior approach was used and the previous incision was
incorporated. Intraoperative samples were sent for culture and
histopathology. Cemented bipolar hemiarthroplasty with
calcar reconstruction using a mesh was performed as the calcar
was deficient (Fig. 3). The patient was mobilized full weight-
bearing from the same day of surgery with the help of walker. All
intraoperative samples sent, which were negative. The patient
was followed up at 2 weeks, 6 weeks, 3 months, 6 months, 1 year,
and till her last follow-up of 14 months. At each follow-up visit,
the patient was assessed clinically and radiologically. Clinically,
the patient was asymptomatic at her last follow-up visit and was
mobilizing full weight-bearing without any support.
Radiologically, there was no sign ofloosening orradiolucencies.

Discussion

Cephalomedullary nails have shown less incidence of implant
failure and higher union rate as compared to DHS in unstable IT
femur fractures and are the ideal implant of choice in managing
such cases [4]. However, they have their own share of
complications which include screw cut-out, Z, and reverse-Z
effect [S]. TFNA nail was introduced by AO Synthes to
overcome the shortcomings of PFNA nail. Here, we are
presenting our first case of TFNA implant failure and discussing

Journal of Orthopaedic Case Reports | Volume 10 | Issue 9 | December 2020 | Page



AgarwalaSetal

www.jocr.co.in

the possible reasonsforits failure.

TAD was described by Baumgaertner [6, 7] as a useful
intraoperative indicator of deep and central placement of the lag
screw in the femoral head, regardless of whether a nail or a plate
is chosen to fix the fracture [8]. Nikoloski et al. studied the
association of TAD with failure in helical blades and found a
bimodal distribution of failure in relation to TAD [9]. Medial
migration occurred with TAD <20 mm, whereas cephalad cut-
out was seen with TAD >30 mm. They proposed that for helical
blades, the optimum TAD is between 20 and 30 mm [9]. TAD,
in our case, was 28 mm, although it was lying within the range of
optimum value for helical blades in cephalomedulary nails as
defined by Nikoloski etal., it was on the higher side.

As per the Cleveland index, maintaining an optimal position
(center—center, inferior—center) of the screw is necessary for a
good outcome. Complications were more when the screw
position was in the suboptimal position [ 10]. In our case, as per
Cleveland index, the helical blade was in optimal position. In
our case, neck-shaft angle was 132.1X as compared to 131.4 on
the normal side. Varus reduction has been shown to be
associated with high implant failure rates [11]. Other factors for
migration of the implant are an improper entry point, loss of
medial support, and alonger superior screw [ S].

Fracture reduction with positive medial cortical support allows
limited sliding of the head-neck fragment to contact with the
femur shaft and thus achieves secondary stability, providing a
good mechanical environment for fracture healing [ 12]. Studies
have shown that a positive or neutral variance is associated with
good outcomes in intertrochanteric fractures using an
intramedullary nail [12]. In our case, the fracture was fixed in
neutral or slight negative variance.

The other reason of failure of helical blade in this case can be
osteoporoticbone. Singh’s indexis a reliable method to estimate
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opted for bipolar hemiarthroplasty.

Conclusion

WEe can associate the failure seen in our case with an increased
TAD of 29 mm, osteoporotic bone and a neutral to negative
variance. Instead of helical blade back-out, we have seen cut-out
asthe helical blade waslocked into the nail. Therefore, failure, in
our case, happened with head fragment falling into varus with
helical blade cut-out from the femoral head.

Clinical Message

This case report emphasized the importance of TAD, valgus
reduction and positive variance in avoiding implant failures,
even with a newer implantlike TFNA which was developed to
improvise onto the shortcomings of PENA two nail.
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