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Objective: To present the institutional experiences of using a new and simple surgical technique to remove
well-fixed femoral stem or cement mantle in revision total hip arthroplasty (THA).

Material and Method: A retrospective chart review of patients who had revised total hip arthroplasty by the
“railroad technique™ between January 2007 and January 2009 at Orthopedics department, Khon Kaen
hospital was done. The Railroad (long parallel) osteotomy was performed at proximal femur in patients who
had complicated revision femoral stem or had removed cement mantle. Long revision stem was used together
with the osteotomised bone fragment, which was fixed with cerclage wires. Outcomes of this technique were
assessed based on the postoperatively revision stem stability, bone ingrowth, osteotomised bone fragment
union, and complications.

Results: Twenty railroad proximal femoral osteotomies in 19 patients were performed to remove femoral stem
or cement mantle. Postoperative assessment showed good stability, evidence of bone ingrowth, and bone
fragment union. No complications including infection, fracture, dislocation, or subsidence were reported.
Conclusion: Railroad technique used in the complicated femoral revisions provided great clinical outcomes
with no complication. This evidence supports the practical use of railroad technique, which requires basic
instruments to perform.
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The number of patients requiring revision
total hip arthroplasty (THA) continues increasing.
One major problem of revision THA is the removal of
well-fixed implant or cement mantle, which is made
possible by many techniques including standard
and modified trochanteric osteotomy. The choice of
osteotomy depends on the need for exposure in a
particular situation during operation. Knowledge of the
biomechanics of these osteotomies may prove to be
useful for lowering risk of complications. We study
pitfalls of the old surgical technique and present
simple technique that can solve many problems. The
goal of this study is to present a new proximal femoral
osteotomy technique that has adequate exposure, ease
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of stem removal, and low complications including
stem stability, fracture, reduced weakness of abductor
mechanism, and bone loss, requiring only conventional
instrument.

Material and Method

We reviewed all patients who had revisions
total hip arthroplasty by using Railroad osteotomy
technique between January 2007 and January 2009 at
Orthopedics department, Khon Kaen Hospital. These
osteotomies were performed by one surgeon (KP). Rail-
road osteotomy is defined as long parallel osteotomy
that looks similarly to a railroad.

The eligible criteria for this surgery technique
were (i) those patients who had the complex revision
stem based on the pre-operative radiographic assess-
ment, type of femoral stem, and clinical symptoms,
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(ii) patients who the surgeon expected having
difficulty to remove cement and femoral implant
without osteotomy proximal femur.

Surgical technique

Extended posterolateral approach was used.
Greater trochanteric-neck junction was identified,;
railroad (long parallel) osteotomy line was marked
with electrocautery at posterolateral aspect of proximal
femur. The end of osteotomised length was 1 cm above
stem’s tip or proximal to the distal extent of the cement
mantle measured from radiography. The width of
osteotomised was one-third to one- half of the femoral
width diameter. Oscillating saw and osteotome are
required to complete the cut. The osteotomised bone
fragment was elevated.

A curve osteotome was used to separate
femoral stem from inner cortex of the femur. Each
femur was reamed in step-wise fashion, typically
under reamed 0.5 mm compared to diameter of revision
femoral component. The femoral component, 20 cm
fully porous coated curve stem with collar (Solution®
stem, DePuy Orthopedics, Inc, Warsaw, IN, USA) was
press-fit into place until there was contact between the
collar and cut surface of the femoral neck or the stem
was complete tightness. At the end of the operation,
osteotomised bone fragment was positioned at the
desired level then was fixed with double horizontal
cerclage wires in 2.5 cm interval. The fixation was
provided by the revision femoral stem. Finally, strut
bone graft was added at this point to augment proximal
bone stock if required (Fig. 1).

Outcomes assessment

Clinical outcomes of THA using the railroad
osteotomy were postoperatively assessed in three
aspects. Firstly, evidence of bone ingrowth is defined
as increased density of bone adjacent to the porous
coating and absent of diverging radiolucent line, stem
subsidence, and pedestal sign. Secondly, the evidence
of bone fragment union is defined as radiolographic
study of bone fragment show homogenization,
callus formation and then follow by development of
the trabecular structure. Thirdly, the complications
e.g. fracture, dislocation, subsidence, and infection
from the surgeries were examined.

Results

Twenty railroad proximal femoral osteotomies
were performed in 19 patients (Table 1). There were ten
male and nine female patients. One male patient had
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Fig. 1 Demonstration of railroad proximal femoral osteo-
tomy

bilateral osteotomies of proximal femur. The mean
age was 46.84 years (range 23-65 years). The average
length of follow-up was 12.05 months (range 2-24
months). The follow-up was every 1-2 months in the
consecutive sequences and there was no lost of
follow-up. The indications for revision THA were
acetabulum bone erosion of the hemiarthroplasty
(12 hips, 60%) and aseptic loosening THA (8 hips,
40%). Previous stem components were cemented in
14 hips (70%) and cementless in six hips (30%). In
the last follow-up date, all patients had evidently
improved in bone ingrowth, and osteotomised bone
fragment union. There is no patient with significant
complication (Table 2).

Discussion

Removal of the stem is doable by many
techniques including standard trochanteric osteotomy,
extended trochanteric sliding osteotomy®9, trochan-
teric slide osteotomy®, femoral bone slot osteo-
tomy©4, posterior longitudinal split osteotomy®,
extended trochanteric osteotomy®*9 and modified
trochanteric osteotomy®?. Despite the efficacy of
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Table 1. Patient demographic data

Mean age, years (range) 46.84 (23-65)

Operative side, hips Right 13
Left 7

Sex Male 10
Female 9

Causes of revision THA, Acetabulum erosion 12

hips Loosening THA 8
Length of osteotomy, 11.7 cm (10.5-12.5)
average (range)

Number of cerclage wires,  4-6 loops
range

Remove distal stem fracture 1
Remove cement mantle 13
Remove well-fixed Stem 6
Cementless stem 6

Cemented stem 14

Causes of osteotomy, hips

Type of revised stem, hips

Table 2. Outcomes assessment

Average follow-up, months (range) 12.05 (2-24)

Evidence of bone ingrowth, hips 20

Evidence of osteotomised bone fragment 20

union, hips

Complications, hips
Stem subsidence
Dislocation
Infection
Fracture
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these techniques, the considerable complication
rates were reported. These included non-union (1-3%),
proximal migration of greater trochanteric fragment
(0-1.2%), infection (1-3%), fracture (4-20%), subsidence
of stem, weakness of abductor mechanism®?.
Overall complication rate is approximately 24%.
Acknowledgement of these complications associated
with osteotomy and fragment reattachment, the
railroad technique presented here might be an
alternative approach with satisfactory efficacious and
no significant complications. Advantages of railroad
proximal femoral osteotomy included the ease of
surgical technique, which can perform by using only
basically available instruments, and no compromise to
the greater trochanteric blood supply®®. In addition,
this technique provides an optimal access to the
proximal femoral diaphysis and allows the expansion
of the diameter of the femur resulting in the less
complicated extraction with minimal bone loss.
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Osteotomised bone fragment is also easily repairable
comparing to trochanteric osteotomy, with a low
incidence of complications.

Another major challenge in revision THA is
the implant selection for femoral bone loss and femoral
stem stability. Revision strategy is to bypass the bone
deficiency and adequate distal diaphysis fixation,
which brings about low mechanical failure rates
(2.4-6%). For implant of choice, fully porous coated®®,
diaphysis fitting femoral component, and 4-6 cm of
cortical bone fixed with collar is required to prevent
the subsidence and to obtain the clinically satisfactory
rate of osseointegration. Since 2007, we have used
this technique in patients who we expected to have
difficulties to remove well fixed femoral stem, distal
cement mantle, broken distal femoral stem, bone
preparation, and reconstruction of the femur. This
assessment during two years showed the high rate of
stability (100%), great evidence of bone ingrowth (100%),
bone fragment union (100%), and no complication (0%).

Conclusion

This railroad surgical technique yielded
clinically satisfactory outcomes with no complication
in difficult femoral revisions. This evidence supports
the practical use of technique, which requires only
basic instruments to perform.
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