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Abstract
Background: Focal fibrocartilaginous dysplasia (FFCD) is an uncommon developmental defect of bone, where
cortical bone is replaced by fibrous tissue. The condition has most commonly been reported in the upper tibia
causing tibia vara. Several other sites have also been described including the distal femur, ulna, humerus, radius
and phalanx.
Methods: We report a unique case of FFCD of the upper medial femur that caused coxa vara. The diagnosis was
suspected on X-ray and confirmed on MRI and histology. Treatment included valgus subtrochanteric proximal
femoral osteotomy, intralesional biopsy and curettage of the lesion. A literature review using PubMed/Medline
and Google Scholar was completed to identify previous publications on FFCD up to February 2015.
Results: This is the first report of FFCD associated with coxa vara in the proximal femur. Eighteen cases of FFCD
in the distal femur have previously been reported. The disorder is most commonly reported in the proximal tibia.
Conclusion: FFCD should be considered in the differential diagnosis of a cortically based lytic lesion associated
with bony deformity in growing bone. Further research is needed to define the aetiopathogenesis and natural
history of the disorder. Treatment guidelines are needed for atypical locations.
Level of evidence: Level V (case report)
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Introduction

Materials and methods

Focal fibrocartilaginous dysplasia (FFCD) is a rare developmental cause of unilateral angular deformity in long
bones in childhood.1 A well-defined, cortical lesion that
appears lytic on X-ray causes the deformity. The aetiology
remains unclear and the natural history is poorly understood.
The disorder is most commonly recorded in the medial
cortex of the proximal tibia and is associated with tibia
vara. It has also been reported at several other sites. These
include the distal femur, ulna, humerus, radius and
phalanx, but never before in the proximal femur.
We report a unique case where FFCD in the posteromedial proximal femur was associated with coxa vara.

Informed consent was obtained from the patient’s parent for
a case report and publication in a peer-reviewed journal. The
patient’s clinical and radiological data were retrieved and
reviewed. A literature review using PubMed/Medline and
Google Scholar was completed to identify previous publications on FFCD up to February 2015.

Case report
A 5-year-old girl child presented to our unit with a
progressive, painless limp that was noticed at the start of
walking (age 1 year). There was no relevant family history
and no history of trauma.
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Examination

Management

Examination revealed a healthy child who was active and
fit. She walked with a Trendelenburg gait associated with
an increased, mobile lumbar lordosis and pelvic obliquity.
Palpation revealed a high riding trochanter. Abduction
was limited to 10 degrees. All other movements of the hip
were normal. Shortening of 2.5 cm was noted in the right
leg confined to the supratrochanteric region.

Observation for 6 months showed no improvement. A
valgus osteotomy of the proximal femur was performed
together with percutaneous adductor tenotomy. An
incisional biopsy with curettage was taken. Stable fixation
was achieved with a 130 degree paediatric LCP hip plate
(Synthes GmBH Eimattstrasse 3 CH- 4436 Oberdorff).

X-ray
Pre-operative radiographs (Figure 1) confirmed a located
hip with coxa vara. This was associated with an isolated
lucent lesion in the medial cortex of the right proximal
femur with surrounding sclerosis and cortical thickening
extending distally. The site of lesion corresponded with
the insertion of the psoas tendon. The neck-shaft angle
measured 87° and the Hilgenreiner-epiphyseal angle 86°.

Blood investigations
Blood investigations included full blood count,
erythrocyte sedimentation rate, C-reactive protein, urea
and electrolytes, HIV testing, calcium, magnesium and
phosphate and alkaline phosphatase. These were within
normal limits.

MRI
The lesion in the medial neck correlated with the lesion seen
on X-ray and showed hypo-intensity on T1W (Figure 2) and
proton density (PD) (Figure 3) views. Minimal STIR hyperintensity was seen surrounded the area of sclerosis (Figure 4).
A small amount of fluid was seen in the iliopsoas bursa with
inclusion of tendon in the area of abnormal signal in the
medial neck of the femur (Figure 5). Coxa vara was
confirmed. There was no evidence of avascular necrosis or
slip of the femoral head. MRI concluded that FFCD was the
likely diagnosis.

Figure 1. Pre-operative AP and lateral X-rays
demonstrating coxa vara with a lucent lesion in the
medial femoral cortex in the region of the lesser trochanter
with surrounding sclerosis that extends distally

Figure 2. t1-weighted Mri showing the hypointense
lesion in the medial proximal femoral cortex

Figure 3. Proton density (PD) weighted Mri showing the
hypointense lesion in the medial proximal femoral
cortex
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Figure 6. histological preparation stained with
haematoxylin and eosin showing the junction between
dense fibrous tissue, fibrocartilage (upper left) and bone
(lower right)

Figure 4. Short tau inversion recovery (Stir) Mri
showing the hypointense image with an area of minimal
hyperintensity surrounding it

Figure 5. A small amount of fluid was seen in the
iliopsoas bursa (arrow) with inclusion of tendon in the
area of abnormal signal in the medial neck of femur in
sequential axial PD sequences

Figure 7. Post-operative AP and lateral X-rays
demonstrating correction of the neck-shaft angle with
complete resolution of the lesion

Pathology

Discussion

Histological evaluation of specimens stained with haematoxylin and eosin revealed dense fibrous tissue, fibrocartilage and bone (Figure 6) Areas of pale, hyalinised
fibrocartilage were also present. These findings support a
diagnosis of FFCD.1-3
The child made an uneventful recovery with union
achieved and leg length restored to within 1 cm of the
contralateral side. Follow-up X-rays at 8 months (Figure 7)
demonstrated resolution of the lesion with metal-ware in
situ. The neck-shaft angle was corrected to 120° (opposite
side 145°) and the Hilgenreiner-epiphyseal angle
measured 45°. Follow-up at 18 months showed maintenance of correction with complete resolution of the lesion.

The disorder was first described as a cause of tibia vara in
three cases by Bell et al.1 in 1985. Onset of deformity is
generally early and a literature review shows the average
age at presentation to be 24 months. Lesions in the lower
limb were diagnosed earlier (91 cases; average 18 months)
than upper limb lesions (22 cases; average 47 months).
Children present with unilateral, painless limb bowing.
Associated features may include mild shortening and
rotation.
Since Bell’s initial description, 110 additional patients with
the condition have been reported in the literature. It has been
most commonly recorded in the medial cortex of the
proximal tibia and associated with tibia vara (68 cases).1,3-22
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Three cases of a lateral tibial lesion causing tibial valgus
have also been reported.16,23,24 It has also been reported at
several other sites. This includes the distal femur (18
cases),25-31 ulna (16 cases),3,32-36 humerus (four cases),32,37
radius (two cases)33 and phalanx (two cases),33 but never in
the proximal femur.
The typical radiological appearance of FFCD is a welldefined, lytic lesion situated in the cortex of a long bone
with surrounding sclerosis.19,20 Sclerosis and cortical thickening extend distally in proximal lesions and proximally
in distal lesions.3 It does not involve the physis. The lesion
is associated with bowing of the long bone.
Magnetic image resonance images typically show a
lesion that is cortically based which is hypo-intense on
T1W images and does not show increased uptake of
contrast.12
Histology reveals a variety of findings: from dense,
fibrous and tendon-like tissue to benign fibrocartilaginous
tissue.2,3 Individual specimens show regional variation in
cellularity with dense fibrous areas being pauci-cellular
and more cellular areas of fibrocartilage. Areas of
hyalinised fibrocartilage have also been described.2,3
Prominent areas of osteoblastic and osteoclastic activity in
and around some lesions support the theory of active
remodelling. Kim et al.2 suggest, after analysing specimens
from the femur and the tibia, that this variation represents
a transition from fibrocartilage to dense fibrous tissue
during the evolution of the disorder.
Bell et al.1 first described the aetiopathogenesis. They
postulate that abnormal mesenchymal differentiation at
the site of insertion of the pes anserine is responsible for
disordered growth on the medial aspect of the proximal
tibia. In our case MRI demonstrated inclusion of the psoas
tendon insertion within the lesion. In our estimation this
corresponds to the abnormal insertion of the pes anserine
in the proximal tibia, supporting the abnormal periosteal
anchor aetiological theory. Jouve et al.19 describe the effect
of the abnormal insertion of the pes anserine in the
proximal tibia further. They believe the entity represents
an abnormal anchor of the pes anserine causing an
‘epiphyseodesis-like’ effect on the adjacent physis. For this
reason they prefer the term ‘fibrous periosteal inclusion’.
Other authors describe non-anatomical fibrous bands
inserted in a subperiosteal cortical defect to be associated
with angular deformities.19,24,35,36 Choi et al.3 and Poul and
Straka16 describe an isolated subperiosteal fibrous cortical
inclusion without any abnormal tendon or fibrous band in
their cases. We agree with Jouve et al.19 that an abnormal
periosteal anchor causes an epiphyseodesis-like effect
during growth and resultant angular deformity. They also
postulate that smaller lesions may rupture spontaneously,
resulting in deformity correction. Larger lesions may
persist, causing progressive deformity. These lesions
would likely require surgical correction.
The natural history is variable depending on the site of
the lesion. Spontaneous resolution of FFCD of the tibia
vara was first reported by Bell et al.1 in one of their three
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cases, and Dusabe et al.17 reported that a varus deformity of
the tibia of up to 30 degrees should correct spontaneously.
Choi et al.3 report that up to 45% of tibial lesions are likely
to undergo spontaneous recovery. Initial treatment should
be observation,1,3,19 with surgery indicated in progressive or
biomechanically and cosmetically unacceptable lesions.19
Most femoral lesions were found to be progressive and
reported treatment has mostly included deformity
correction with osteotomies. Later reports indicate that
timeous curettage and/or fibrous band excision (or hemicircumferential periosteal release) may prevent the need
for osteotomy.13,16,29 There is only one case report of a
femoral lesion spontaneously correcting (over a 7-year
period).31
In the upper limb the most common site described is the
ulna. Ulnar bowing in these cases may be associated with
radial head dislocation, and early treatment is advised to
prevent this complication.19 Four cases in the proximal
humerus have been described to be progressive without
spontaneous correction.32,37
Our case had a typical clinical presentation, except for
the proximal femoral location of the lesion, which corresponded with the insertion of the psoas tendon. The differential diagnosis is described in Table I. Coxa vara is
bilateral in skeletal dysplasia. Proximal focal femoral
deficiency (PFFD) and congenital short femur have significant associated shortening. The absence of a Fairbank’s
triangle excludes developmental coxa vara. There is no
osteopaenia nor a lytic lesion as seen in ‘soft bone’ conditions such as osteogenesis imperfecta, rickets and fibrous
dysplasia. There was no history of trauma. Cortical lesions
such as fibrous cortical defect, osteoid osteoma and
periosteal chondroma were excluded clinically, radiologically and histologically. We propose that FFCD be added
as an acquired cause due to a pathological bone condition.
table i: Causes of coxa vara
Proximal focal femoral deficiency (PFFD)
Congenital

Skeletal
dysplasia

Cleidocranial dysplasia
Metaphyseal dysplasia
Fibrous dysplasia
Osteogenesis imperfecta

Pathological
bone
conditions

Rickets
Renal osteodystrophy
Focal fibrocartilaginous dysplasia (FFCD)

Acquired

Other bone softening conditions
Slipped Capital Femoral Epiphysis (SCFE)
Legg-Calvé-Perthe’s disease
Other
conditions

Post-traumatic
Post-infective
Following reduction of DDH

Developmental

Developmental coxa vara
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In the proximal tibia clinical appearance and radiography should be adequate for a diagnosis of FFCD, with
MRI used only for doubtful cases.20 In our case (due to the
atypical location) radiographs alone were inadequate for a
diagnosis. MRI was considered mandatory, while the
biopsy confirmed the diagnosis.
A clear history of a deterioration of limp with persistent
deformity (coxa vara) under observation for 6 months
were our indications for surgery. We cannot state whether
spontaneous correction is likely to occur with a FFCD in
the proximal femur, but we treated this patient on clinical
and radiological grounds, as for any child with a coxa vara
deformity.

Conclusion
This is the first report of focal fibrocartilaginous dysplasia
in the proximal femur. FFCD should be considered in the
differential diagnosis of a cortically based lytic lesion
associated with bony deformity in growing bone. Further
research is needed to define the aetiopathogenesis and
natural history of the disorder. Treatment guidelines are
needed for atypical locations.
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