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Case Report

A Case of Proximal Focal Femoral Deficit Managed with Uniplanar
External Fixator Application (Limb Reconstruction System)
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INTRODUCTION

Limb elongation surgeries have been described as an important modality for the
management of proximal focal femoral deficiencies. Limb reconstruction systems
are available to perform these limb lengthening procedures.

Congenital focal femoral deficiency is a clinical condition that was first
described by Aitken. They are congenital disfigurements of the lower extremities,
mostly involving proximal femur. However, they are clearly distinguishable from
isolated coxa varal. It has clinical presentations varying from short femur in mild
cases to coxa-vara deformity seen in extreme cases. Other presentations include
pseudoarthrosis in the proximal femur, hypoplasia of the lateral femoral condyle,
absent cruciate ligaments of knees, muscle hypoplasia, and sponge like network of
vessels in the proximal femoral plate.1.2

Limb lengthening is performed in patients with Paley’s type la and 1b
congenital femoral deficiency. In cases with Paley Type 2a congenital femoral
deficiency, treatment options include knee arthrodesis along with extension
prosthesis fitting. Van des rotationplasty, Symes amputation or ablative techniques
are the other surgical modalities available.3#

Current literature does not provide us with just a single treatment of choice
which is completely safe and successful for limb lengthening procedure in
congenital proximal focal femoral deficiency patients. Limb reconstruction system is
an excellent method for femoral lengthening by external fixation technique.> Here
we present a case of a female child, aged seven with unilateral proximal femoral
focal deficiency managed with LRS technique.

PRESENTATION OF CASE

A female child, of age seven came to the OPD with complaints of limb length
discrepancy and right sided limb shortening since 1 year of age. There was
shortening of the right thigh which gradually increased over 6 years. The patient
walked with a limp and the opposite side knee and hip flexed.

The patient’s mother gave no history of any teratogenic drug use at the time
of pregnancy or any perinatal and post-natal complications. The patient was
examined and was found to have shortening of 8 cm in the right limb. The
shortening was located in the proximal femoral segment. AP and lateral radiographs
were taken (Figure 1). There was shortening of the proximal femur segment with
anterolateral bowing of the femur. The femoral head was present and located inside
the acetabulum. There was varus deformity at the subtrochanteric level. No
pseudoarthrosis was present.
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The patient was diagnosed with Aitkens type I proximal
focal femoral deficiency. The patient was planned for limb
lengthening surgery. Unilateral external fixation using LRS
after corticotomy for distraction osteogenesis was the
surgical plan. The patient was taken up for surgery after full
anaesthetic work up. Through an anterolateral incision distal
metaphyseal osteotomy of the femur was performed. 3 pins
were put in the proximal fragment and 3 pins in the distal
fragment (Figure 2). Distraction was started at the rate of the
1 mm / day by increasing it by 0.25 mm 4 times / day. 7 days
later, the distal fragment was going into varus. So, revision
was done, and 2 additional pins were put in the distal
fragment and distraction was continued at 1 mm per day. At
21 day follow up distraction was found to be satisfactory, but
callus was immature, so distraction was reduced to 0.5 mm
per day (Figure 3). At 2 months follow up distraction was
found to be satisfactory with limb lengthening of 6.5 cm.
Distraction was stopped at this point and the LRS was
removed at 4 months when hard callus was formed. The
remaining 1.5 cm shortening was managed by giving the
patient a heel raise. The patient and her family were satisfied
with the results.

DISCUSSION

Paley D. Guardo F. in their chapter of limb lengthening
surgery in proximal femoral focal deficiency have described
the use of Orthofix LRS for the lengthening of the femur in
proximal femoral focal deficiency. They described the surgical
protocol for using LRS in lengthening of femur and correction
of associated knee values. The LRS bar is kept in line with the
femoral shaft and sand witch types clamps are used for
distraction. A swivel clamp is used to correct the rotational
deformity. It is a good procedure with good results.¢

Daniel prince et al. in their retrospective study of the
utilization of the external fixator in femoral lengthening in
proximal femoral focal deficiency found out that uniplanar
external fixator like LRS provide excellent results in these
patients. 32 patients were part of this study. They underwent
distraction osteogenesis of the femur with the help of a
uniplanar external fixator. The study included cases which
had Paley types 1a, 1b or 2a proximal femoral focal deficiency
with stable knee joint as well as hip joint. Patients who have
had previous limb lengthening procedures were excluded
from the study. 30 (94 %) out of the 32 patients had a follow
up of more than 2 years (mean, 3 years; range, 2 - 4.5 years).
Outcome scores, radiographs of the affected limb,
complications and physiotherapy data was analysed both pre
and post operatively. The normal limb was taken as a
reference while checking for growth inhibition in the affected
limb by using serial radiographs over a period of 2 years.
Functional and emotional outcomes were analysed utilizing
the Paediatric Orthopaedic Society of North America
Paediatric Outcomes Data Collection Instruments (PODCI).
Post-operative mean femoral lengthening was observed to be
of 6 cm, where standard deviation was * 2 cm and the range
lies between 1.6 - 9 cm with an average femoral length
correction of 112 % (SD + 55 %; range, 15 % - 215 %). The
pre and post-operative knee and hip flexion and extension
scores were not statistically distinguishable. Patients had
favourable standardized scores in accordance to the 6
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categories of PODCI. Global functioning and worse pain
scores were observed to be lower in patients who underwent
femoral lengthening of more than six cm. Similar global
functioning scores along with bad pain scores were seen in
patients who underwent femoral lengthening more than
twenty-five % of presenting femur length. The study
concluded that unilateral external fixator with distraction
osteogenesis is a good technique for the management of
proximal focal femoral deficiency as has been used in our
case.>

Adel Mohammed Salama in his study found that femoral
elongation procedures in patients with Paley type 1a
proximal focal femoral deficiency are fruitful and all around,
endured successfully. 16 cases (10 males and 6 females) were
taken in this study. All cases had Paley’s type 1a proximal
focal femoral deficiency affecting a single limb. They
underwent limb lengthening by distraction osteogenesis
using a uniplanar LRS. This prospective study had an average
follow-up duration of 36 months. Clinical and functional
outcomes of the cases were analysed using The Paediatric
Orthopaedic Society of North America PODCI score. Growth
suppression or stimulation in the affected limb was observed
after removing the LRS and a follow up of 2 years was kept
after removal using serial radiographs. Mean femoral
lengthening was of 6.5 cm where SD + 3 cm, with a mean
correction in the femoral length discrepancy of 105 % (SD +
45 %) at the end of the follow up period. 6 patients (37.5 %)
showed over lengthening of the femur by 2 - 4 cm. 10 patients
(62.5 %) had no limb length discrepancy with both femurs of
the same length. He concluded that, “femoral elongation in
patients with Paley Type 1a proximal femoral deficiency is a
successful and well-tolerated procedure”.”

Figure 1.

Proximal Femoral
Shortening of the Right
Femur

Figure 2.
Post-Operative AP /
Lateral View of Right
Femur after Cortical
Osteotomy and
Application of LRS

Vivian L. Szymczuk et al conducted a retrospective study
to compare lengthening of the femur in proximal focal
femoral deficiencies using an external fixator or a magnetic
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intramedullary nail. 62 patients had taken part in this study
with 32 being managed with monolateral external fixation
application, they were named group A, while group B
consisted of 30 patients who were managed with internal
lengthening nail. The average age for group A and B was 9.4
3.8 years and 15.4 + 4.9 years, respectively. Mean lengthening
achieved in group A and B was 5.6 + 1.7 and 4.8 + 1.4 cm,
respectively. Mean follow-up for groups A and B was 4.47 *
2.7 years and 1.86 * 0.7 years, respectively. The average
distraction index showed 0.7 + 0.2 mm / d and 0.7 + 0.2 mm /
d for groups A and B respectively (p = 0.99). Meanwhile, the
mean consolidation index for group A showed 29.3 + 12.7 and
34.8 + 11.2 d / cm for group B accordingly (p = 0.08). No
difference was established between the mean arc of motion of
the 2 groups. Towards the end of distraction and
consolidation the range of motion was found to be lower in
group A as compared to group B. Statistically both groups had
similar complications. However, pin site infections were a
common complication in case of use of external fixator. The
study concluded that though intramedullary magnetic nailing
is superior to LRS good results are obtained even with the use
of uniplanar external fixator.8

Figure 3. AP and Lateral
Radiograph Showing
Distraction at Osteotomy
Site with Callus
Formation
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CONCLUSIONS

Limb reconstruction system is an effective treatment
modality in the management of proximal focal femoral
deficiencies. It provides excellent clinical results and post-
operative patient satisfaction. Hip and knee range of motion
is also excellent with this technique.
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