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CASE REPORT

A new device to treat intra-capsular fracture neck

of femur non-union
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Abstract In adolescents and young adults, femoral neck
fractures often result from high-velocity trauma. These
fractures are usually of vertical shear pattern. There is an
increased incidence of avascular necrosis and non-union,
which is difficult to treat. Non-union of fractured neck of
femur in young adults is a serious problem. There is
growing evidence that these fractures should be treated
with an angle-stable device to improve biomechanics at the
fracture site. An ideal implant should prevent varus
deformation and retroversion of the fracture in order to
prevent failure of the osteosynthesis and thus preventing
cut-out of implant and non-union at the fracture site. We
report the first use of an Orthofix Gottfried Percutaneous
Compression Plate (PC.C.P.) (Orthofix, Guilford, UK) to
treat a non-union of an intra-capsular fractured neck of
femur. We recommend this, in combination with autolo-
gous bone grafting, via a mini hip modification of the
Smith—Petersen approach.
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Case report

A healthy man (aged 17) sustained an isolated displaced
intra-capsular fractured neck of the right femur (with
posteromedial comminution) in a road traffic accident
(Fig. 1). Following initial resuscitation, he underwent
closed reduction and internal fixation of the fracture with
three cannulated screws (Fig. 2). He was not permitted to
weight bear for 6 weeks but then progressed gradually to
full weight bearing at 3 months.

He continued to complain of pain in the injured hip. At
5 months, the X-rays showed a persistent fracture gap and the
cannulated screws bending. A diagnosis of delayed union was
made and the patient referred to this unit. A bone scanrevealed
the femoral head viable. The inflammatory indices were
normal, and a CT scan confirmed the absence of any attempts
at healing (Fig. 3). We elected to re-operate because of a lack
of evidence of healing and loss of satisfactory alignment from
early failure (bending) of the cannulated screws.

At surgery, the screws were extracted. A modified Smith—
Petersen approach was used to expose and explore the
fracture site. Fibrous tissues in the fracture gap and devita-
lised bone fragments were removed (subsequent microbio-
logical analysis was negative for infection). The bony edges
were freshened, and backflow bleeding from femoral head
confirmed the head to be viable. Inter-fragmentary autolo-
gous bone grafting was performed. This was followed by
compression across the fracture gap using a large reduction
clamp initially. Definitive stabilisation was accomplished
using a Gotfried Percutaneous Compression Plate (PC.C.P,
Orthofix SRL, Verona, Italy) inserted through a standard
mini-lateral incision and locked in place. The final intra-
operative check X-rays were satisfactory (Figs 4, 5).

Post-operatively, the patient was instructed to remain
non-weight bearing for 6 weeks followed by a gradual

@ Springer



160

Strat Traum Limb Recon (2010) 5:159-162

Fig. 1 X-ray showing vertical shear intra-capsular fractured neck of
femur with comminution (AP view)

Fig. 3 CT scan showing non-union at the fracture site (coronal cut)

Fig. 2 X-ray showing fracture fixation with three cannulated screws
(AP view)

increase to full weight bearing by 3 months. At 6 months,
he was fully weight bearing and completely pain-free.
A repeat CT scan confirmed bony union (Fig. 6).

Discussion

A non-union of an intra-capsular fracture of the femoral is
difficult to treat in a young adult [1-5]. The principles of
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Fig. 4 X-ray sowing PC.C.P. in situ intra-operatively (AP view)

managing non-unions are well established; improve the
biology, exclude or treat infection and improve the fracture
mechanics. We have used these to good effect:

1. We demonstrated the femoral head was vascularised
using technetium bone scanning (this allowed the
subsequent application of autologous bone grafting, to
stimulate the biological healing process)

2. We excluded infection through preoperative inflam-
matory indices and by negative microbiology of the
operative samples
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Fig. 6 CT scan showing united fractured neck of femur (coronal cut)

3. We used the PC.C.P. because its improved mechanics
allows controlled collapse coupled with rotational
stability (this is not provided by the standard dynamic
hip screw which has low rotational stability) [6]. The
addition of a de-rotation screw to the standard DHS

can offset this disadvantage, but this configuration still
lacks a stable-angle configuration [6, 7]

The PC.C.P. is suitable for unstable pertrochanteric
femoral neck fractures [8-11]. A recent biomechanical
study has shown it to be better than a standard DHS when
loaded with combined axial and rotational forces [6]. As
such, we believe the PC.C.P. should be considered as a
preferred internal fixation device for displaced comminuted
intra-capsular femoral neck fractures in young adults. In
addition to the choice of an appropriate stabilisation
implant, the fracture gap should be visualised so as to allow
accurate bony approximation. It is possible that had this
been performed at first presentation, a different outcome
would have been encountered here. We recommend the use
of a modified Smith—Petersen approach [12] to achieve this
visualisation because it preserves the blood supply to the
femoral head. In this modified approach, instead of creating
a plane between the tensor fascia lata (TFL) and the sar-
torius, the incision is based over the medial substance of
the TFL to protect the lateral cuteneous nerve of thigh; the
deeper dissection then reflects the TFL laterally to reach
the plane between the TFL and sartorius.

Conclusion

A non-union of an intra-capsular fracture of the neck of
femur in a young adult is difficult to treat. The key to the
treatment is improving the biology and biomechanical
stability at the fracture site. The PC.C.P. offers better
rotational and axial stability than a standard DHS. This
case describes its successful use in revision surgery. We
have used this device successfully in other unusual patterns
of femoral neck fractures previously [13] and can recom-
mend its use also for index fracture fixation with due
compliance with the biological and biomechanical princi-
ples of treatment.
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