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Abstract

Introduction: Osteofibrous dysplasia (OFD) is a developmental fibro-osseous rare benign disease, most commonly seen
involving diaphysis of tibia and/or fibula of children. OFD lesion shows good prognosis due to benign nature, the majority of
lesions ceases to grow after skeletal maturity and is most commonly seen in first decade of life. Initially, lesions were observed
and conservatively managed with bracing and splintage, even for severe deformities. However, conservative management was
often associated with increased recurrences and stimulate progression of lesion. Complications of extensive excision lead to bone
defect. Hence, extensive surgeries are better reserved after skeletal maturity and progressive lesions. Radical extraperiosteal
excision with secondary reconstructive surgery is the ideal mode of the treatment and usually does not show any recurrence.

Case Report: Here, we present a rare case of OFD in a 4-year-old female with pain and deformity, after traumatic fall. Diagnosis
confirmed on histopathological examination. Patient was treated with local excision and deformity correction using ipsilateral
avascular fibular graft and tens nail for additional stability.

Conclusion: OFD is a rare benign bone tumor seen in children which can lead to pain, severe deformity, and fragility fractures
which necessitate extraperiosteal surgical excision of the lesion to prevent recurrence. This leads to bone defect that should be
managed by reconstructive surgery. Avascular fibular strut graft used as an intramedullary nail provides rigid internal biological
stability to fragile tibia of OFD and increased chances of bony union due to osteogenesis of bone in bone fixation which can
be aided by tens nail or Kirschner wire with preservation of periosteum.
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INTRODUCTION

Osteofibrous dysplasia (OFD) is a developmental
fibro-osseous rare benign disease, most commonly seen
involving diaphysis of tibia and/or fibula of children.
Although, OFD has also been documented in radius and
ulna.l First case of OFD was named as congenital osteitis
fibrosa by Frangenheim in 1921. It was termed as OFD
of tibia and fibula by Campanacci in 1976 considering its
developmental origin, anatomical location, and histological
similarity to fibrous dysplasia.l'
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OFD lesion shows good prognosis due to benign nature,
the majority of lesions ceases to grow after skeletal
maturity and is most commonly seen in first decade of
life whereas adamantinoma is a biphasic malignant tumor
more common in second and third decades of life. OFD
comprises of 0.2% of primary benign and adamantinoma
consists of 1% of primary malignant bone tumors.!'

There are various modalities of treating bone affected with
OFD such as curettage, local excision, or radical excision
with reconstructive procedures. Recurrence is seen after
incomplete excision while radical excision can lead to
pseudarthrosis.

Non-vascularized autogenous bone grafts have been used
in limb salvage surgeries involving recalcitrant bone defects
after severe trauma, resection of wide spread osteomyelitis,
or bone tumor. For the same purpose, fibula because
of its corticocancellous structure provides appropriate
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geometrical shape and mechanical strength for large bone
defects.P

CASE REPORT

A 4-year-old female brought by parents to our outpatient
department with the right leg pain and swelling since 1 day
after history of fall while playing. On clinical examination,
she had local tenderness, swelling, and deformity of the right
distal third leg, On X-rays, she had old distal third tibia shaft
fracture with anterior tibial bowing as seen in Figure 1. Her
parents gave history of similar episode in past for which she was
managed conservatively with above knee slab from a private
practitioner. On 3D computed tomogtraphy (CT) and magnetic
resonance imaging (MRI) scans, eccentric lytic bony lesion
with surrounding sclerosis in proximal and distal third tibia is
seen in Figure 2. Based on clinical symptoms and extent of
lesion, patient was planned for excision of lesion and deformity
correction with intramedullary avascular fibular graft.

Surgical Procedure

Anteromedial incision was taken over distal third tibia.
Exicison of OFD lesion is done. The varus deformity is
corrected with wedges osteotomy, followed by reaming
of medullary canal of proximal and distal tibial fragments
with solid reamers. Avascular fibular graft was obtained
subperiosteally, preserving proximal and distal 5 cm of intact
fibula. Immediately, insertion of avascular fibular strut graft
in proximal tibial fragment performed as intramedullary
nail and fracture site approximated followed by gradual
advancement of fibular graft into distal tibial fragment using
bone clamp. A 1.5 mm tens nail inserted in retrograde fashion
for additional stability. Fibular periosteum sutured water tight,
followed by closure of tibial wound as shown in Figure 3.

Immediate post-operative X-rays are shown in Figure 4.
Diagnosis of OFD was confirmed on histopathological
examination of intra-operative samples as seen in Figure 5.

DISCUSSION

OFD usually has a self-limiting course which starts in early
childhood with little male preponderance, progresses up
to 10 years of age, and stabilizes up to 15 years of age.
The OFD Ilesion usually involves anterior tibial cortices
and subsequent anterior tibial bowing as most common
presentation.>® Age of patient, location of lesion,
radiographic features, and clinical presentation distinguish
OFD from fibrous dysplasia."

In some cases, these OFD lesions can progress to
adamantinoma which is a low-grade malignancy occurring
primarily in tibia of young adolescents. Springfield

Figure 1: Pre-operative clinical pictures and X-rays of the right
leg showing anterior tibial bowing deformity

Figure 2: Pre-operative magnetic resonance imaging and 3D
computed tomography cuts showing lesions of osteofibrous
dysplasia affecting right proximal and distal third tibia

et al. coined the term OFD like adamantinoma for an
intermediate progressive lesion. Except slight variation in
patient age, there is no clear distinguishing feature between
OFD and adamantinoma as both have similar histological
and radiographic findings. Hazelbag e a/. have even
suggested OFD to be precursor of adamantinoma showing
isolated keratin positive cells with a distinct fibroblastic
epithelial hybrid phenotype.!'*”
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Figure 3: Intra-operative clinical pictures showing anteromedial
tibial incision, anterior tibial deformity, deformity correction
after wedge osteotomy, subperiosteal resection of ipsilateral

avascular fibular graft, insertion of fibular strut graft inside
proximal tibial fragment after reaming, approximation of two
tibial segments, and suturing of periosteum of fibula

Figure 4: Immediate post-operative X-rays showing deformity
correction with intramedullary avascular fibular strut graft and
tens nail

Diagnosis is made on X-rays and confirmed on
histopathological examination. CT and MRI scans provide
better extent of the lesion. On plain radiographs, OFD in
tibia is seen as multilocular, eccentric expansile lytic lesion
surrounded by a zone of sclerosis with ballooning of

Figure 5: Histopathological slide showing spicules of bony
trabeculae with characteristic osteoblastic rimming over
storiform loose fibrous background

anterior cortex. On histopathological examination, OFD
shows spicules of bony trabeculae with characteristic
osteoblastic rimming over storiform loose fibrous
background. It has a zonal spread of immature woven
bony trabeculae at the center to more mature woven bony
trabeculae as we move to petiphery.)

OFD like adamantinoma can be better diagnosed with open
biopsy rather than needle biopsy as small sparse clusters
of epithelial cells surrounded by spindle cell osteofibrous
component which are pathognomonic can be detected
more accurately in open biopsy. Severe pain around the
lesion can also suggest progression of OFD to OFD like
adamantinoma in 80% of cases.P!

Initially, lesions were observed and conservatively managed
with bracing and splintage, even for severe deformities.
However, conservative management was often associated
with increased recurrences and stimulates progression of
lesion. Complications of extensive excision lead to bone
defect. Hence, extensive surgeries are better reserved
after skeletal maturity and progressive lesions. Radical
extraperiosteal excision with secondary reconstructive
surgery is the ideal mode of the treatment and usually does
not show any recurrence.”

Debilitating pain, repeated pathological fractures, gross
deformity, and increasing tumor mass necessitate surgical
management to achieve good functional outcome and
mobility."

Allografts or autografts, vascularized fibular grafts,
extracorporeal avascular fibular grafts, segmental bone
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transport, and segmental endoprosthesis are some of the
reconstructive procedures which are performed alone or
in conjunction after radical excision of the lesion."!

Radical excision of tumor with partial preservation
of cortex ensures better prognosis of the following
reconstructive procedure.! Vascularized fibular grafts have
been shown to achieve higher bony union rates but it also
carries a burden of donor site complications and decreased
ankle function. Both avascular and vascularized fibular graft
show similar graft hypertrophy at long-term follow-up.
Avascular fibular grafts carry the advantage of being
simple, less expensive, and short operating time and allow
full remodeling of fibula at donor site. Stress fracture and
valgus deformity are some documented complications.

Optimum reaming the medullary canal of tibia adequate
enough for snug fitting of triflanged fibula increases
endosteal circulation which aides bone in bone osteogenesis
of fibula as intramedullary nail increasing the chances of
direct bony union with periosteum preservation.®

CONCLUSION

OFD is a rare benign bone tumor seen in children which
can lead to pain, severe deformity, and fragility fractures
which necessitate extraperiosteal surgical excision of the
lesion to prevent recurrence. This leads to bone defect that

should be managed by reconstructive surgery. Avascular
fibular strut graft used as an intramedullary nail provides
rigid internal biological stability to fragile tibia of OFD and
increased chances of bony union due to osteogenesis of
bone in bone fixation which can be aided by tens nail or
Kirschner wire with preservation of periosteum.
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