Case Report

Treatment of Femoral Fracture through the Sliding
Screw Portal Following Fixation of
the Femoral Neck Fracture
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The authors report a case of secondary femoral fracture through the sliding hip screw portal follow-
ing fixation of the femoral neck fracture. The femoral neck and subtrochanteric fracture was successfully
treated by superimposing a trochanteric stabilization plate (TSP) onto the regular sliding hip screw.
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Femoral neck fracture is common in the elderly,
with only 2-3% found in patients younger than 50
years®?, The primary goal of fracture treatment is to
return the patient to the pre-injury level of function,
which can be achieved with surgery. Patient age and
expectation should be considered in choosing the
appropriate procedure to minimize the risk of compli-
cation.

For patients older than 65 years, most of them
are treated with some form of prosthetic replacement®.
In the younger age group, this injury often results from
high-energy trauma leading in fracture comminution
and greater disruption of blood supply to the femoral
head. Immediate anatomical reduction and internal
fixation should be attempted to reduce the risk of
avascular necrosis and nonunion. If this is not pos-
sible or there is posterior neck comminution, then open
reduction and a bone grafting procedure should be
considered®®). Choice of implants for internal fixation
includes sliding hip screw, cannulated screws, and
pins. From several studies, the use of an implant with a
side-plate or pins shows no advantage or better stabi-
lization over screws®”®, Multiple cannulated screws
fixation is said to be the least difficult type of internal
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fixation to perform and is preferred by most surgeons®.
However, determination of the optimum number or type
of screw is still controversial 1019,

Dynamic hip screw ( DHS ), which is an alter-
native method of femoral neck fracture fixation, pro-
vides good results with respect to fracture healing and
a low rate of complications®®. This implant is com-
monly used in intertrochanteric fracture and most of
the reported complications have been predominantly
associated with cut-out of the lag screw through the
femoral head®®™®. In the present study, the authors
report an uncommon secondary femoral diaphyseal
fracture through the portal of the hip screw following
the fixation of the femoral neck fracture

Case Report

A 47 years old male first visited the outpatient
clinic with a complaint of limb shortening. He had
undergone surgery two weeks before for femoral neck
fracture on the day of injury. Radiograph revealed an
unacceptable varus angulation and distally displaced
femoral head with three cannulated cancellous screws
fixing the fracture(Fig. 1). To correct this deformity, the
fixation was removed and the fracture was realigned.
A two-hole side-plate and an anterotational screw
were chosen to avoid the multiple drill holes from the
previous operation (Fig. 2). The patient was allowed to
ambulate by crutches in toe-touch gait pattern on the
second day after the operation.
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Fig. 1 Varus and distal displacement of the femoral head on the first visit

Fig. 2 After removal of the cannulated screws, the frac-
ture was stabilized with DHS and an anterotational
screw

Three weeks after the revision surgery, the
patient experienced marked pain in his left hip and was
unable to bear weight on the extremity. Roentgeno-
gram demonstrated femoral fracture through the sliding
screw portal with medial displacement (Fig. 3). Choice
of an internal fixation device was discussed and the
operative procedure was planned. The operation was
performed on a fracture table with slight traction of the
limb to reduce the secondary subtrochanteric fracture.
The femoral neck fracture was temporarily fixed with
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Fig. 3 Subtrochantanic or reverse obliquity intertrochan-
teric fracture with medial displacement at 3 weeks
after DHS fixation

multiple Kirschner wires during removal of the antero-
tational screw and exchange of the DHS side-plate.
Then a trochanteric stabilization plate was superim-
posed onto the new four-hole side-plate and the antero-
tational screw was reapplied. The medial fracture
gap was filled with corticocancellous chip graft. The
patient was discharged a few days later. He had been
walking with the toe-touch gait pattern, gradually
increasing in weight bearing. The bone healing can be
observed in the follow up films.
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Fig. 4 At fifteen months follow up, the femoral neck and the reverse obliquity intertrochanteric fractures healed unevent-

fully

The secondary fracture healed at ten weeks
post operation. There was no avascular necrosis or
femoral head collapse at fifteen months of follow up

(Fig. 4).

Discussion

In the treatment of displaced femoral neck
fracture, the aim is to obtain a stable bony support of
the femoral head on the femoral neck. The fixation
increases stability by compressing the fracture and
maintaining the reduction by neutralizing forces acting
on the hip. In a biomechanic study, Rubin found that
the comminution of the femoral neck and poor reduc-
tion directly affect the stability of fixation®®. Selvan
and Gurusamy demonstrated that the screw position-
ing in multiple screws fixation plays a major role in
preventing femoral head displacement and non-union
of the fracture®’!®, Zlowodzki recommended guide-
lines for femoral neck fixation that include adequate
reduction, anterior capsulotomy, use of three cannu-
lated screws, parallel alignment of screws, an inverted
triangular screw pattern, and placement of the most
inferior screw close to the inferior cortex®. Schmidt
suggested a screws placement guideline as follows:
the first distalmost screw shaft should rest on the
supporting medial neck, with its thread fixing the infe-
rior femoral head to prevent distal head migration. The
second screw should be placed proximally posteriorly
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in the midhead level. This screw rests on the posterior
cortex of the distal fragment preventing the posterior
head migration. The third and fourth screws are placed
in an inverted triangular and diamond pattern respec-
tively as recommended®. On the contrary, Toh showed
that the number and position of the screws in the femo-
ral neck did not significantly affect the outcome of an
internal fixation. The inadequacy of fracture reduction
was directly related to fixation failure®. In Parker’s
meta-analysis, there was no clinical evidence that us-
ing three or more screws is superior to the use of two®.
Krastman revealed adequate stability of two cannu-
lated screws in fixation of an undisplaced fracture.
However, in the displaced group, a more stable implant
(e.g. DHS) was recommended to avoid redisplacement
of the fracture®®. The failure rate of femoral neck
fractures fixed with multiple cannulated screws was
reported from 5-10% for undisplaced and 20-40% for
displaced fracture®. In this case, the femoral head
migration could have occurred from the poor align-
ment of reduction and improper screw position. The
posterior neck comminution was minimal and did not
seem to affect the stability of fracture fixation.

In 1982, Howard and Davies reported subtro-
chanteric fracture through the lower Garden screw hole
after fixation of the femoral neck fracture. In their case,
the large screw hole may weaken the bony cortex. The
presence of a screw or a nail without a neutralization
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plate may produce bending moment around the lateral
femoral cortex at the site of insertion. Either or both of
the above mechanisms are supposed to be the etiology
of this complication®?. Pelvet reviewed 84 femoral neck
fractures fixed by three cannulated screws in triangular
and inverted triangular pattern. Three subtrochantertic
fractures were found only in the triangular pattern. The
two inferior screws in this fixation pattern created a
stress riser in the subtrochanteric region inducing a
fracture in the weakened bone®. Fracture through the
sliding screw portal is rare. Although the tunnel can
weaken the bony strength, the bending moment is
neutralized by the side-plate. In the present study, the
inferior screw hole was included into the sliding screw
hole and might not be the stress riser in the proximal
femur region. In the authors’ opinion, inaccurate angle
of the sliding screw in slightly varus or valgus position
may produce an abnormal moment following applica-
tion of the side-plate and result in subtrochanteric
fracture in the patient.

This type of fracture can be classified as a
reverse obliquity intertrochanteric fracture. This frac-
ture combination is considered as a difficult condition
to treat. The presence of femoral neck fracture affects
the choice of fixation device. Any method used must
be able to maintain the reduction of the femoral neck
fracture as well as hold the intertrochanteric fracture.
Willoughby showed 11% failure rate of the DHS in
management of reverse obliquity intertrochanteric
fracture®. Kyle concluded that a standard sliding
hip screw should not be used in fixation of the inter-
trochanteric fracture with associate femoral neck
fracture due to its high failure rate®. The trochanteric
stabilizing plate (TSP), developed for use with the DHS,
can reduce the medialization of the distal fragment in
unstable intertrochanteric fracture without giving stress
to the femoral shaft. It allows the sliding screw to slide
freely, thereby allowing controlled fracture impaction®?,
Good results with the use of the TSP in unstable inter-
trochanteric fracture have been supported by several
studies®2), To the best of the authors’ knowledge,
there has been no English report about its use to treat
such a fracture, as reported in the presented case. Bony
union at both sites is achieved uneventfully with this
simple implant and technique.

Conclusion

Femoral fracture occurring through the sliding
hip screw portal is a rare complication following DHS
fixation for femoral neck fracture. When this complica-
tion occurs, the treatment should be concerned about
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both fracture sites. The implant must be easily applied
to prevent deterioration of the femoral neck fracture
reduction, allow fracture impaction and non-inter-
ference with hip function, and it should be strong
enough to prevent displacement of the femoral shaft.
The TSP can serve all these purposes and should be
an implant of choice in treatment of this uncommon
condition.
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